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APPENDIX NO. 1

Small Boiler Simulator Description
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Appendix A

SMALL BOILER SIMULATOR (SBS)

SMALl, BOILER $_TOR (SBS)

Based on the industry need for a pilot-scale cyclone boiler simulator, Babcock

& Wilcox (B&W) designed, fabricated, and installed such a facility at its

Alliance Research Center (ARC) in 1985. The project involved conversion of an

existing pulverized coal-fired facility tO be cyclone-firing capable. Addi-

tionally, convective section tube banks were installed in the upper furnace in

order to simulate a typical boiler convection pass. The small boiler

simulator (SBS) is designed to simulate most fireside aspects of full-size

utility boilers such as combustion and flue gas emissions characteristics,

fireside deposition, etc.

Simulation Criteria

Prior to the design of the pilot-scale cyclone boiler simulator, the various

cyclone boiler types were reviewed in order to identify the inherent cyclone

boiler design characteristics which are applicable to the majority of these

boilers. The cyclone boiler characteristics that were reviewed include NO x
emissions, furnace exit gas temperature (FEGT), carbon loss, and total furnace

residence time. Previous pilot-scale cyclone-fired furnace experience

identified the following concerns:

• Operability of a small cyclone furnace (e.g., continuous slag

tapping capability).

• The optimum cyclone(s) configuration for the pilot-scale unit was

debated. Commercial cyclone boiler systems can include front-wall

fired, opposed-wall fired, and single or multiple cyclone

elevations. In addition, there are different cyclone burner and

cyclone furnace designs presently in operation.

• Compatibility of NO x levels, carbon burnout, cyclone ash carryover
to the convection pass, cyclone temperature, furnace residence

time, and FEGT. Due to the various sizes/types/fuels burned,

commercial cyclone units operate within a large range of

combustion and pollutant conditions.

Originally, an opposed-wall fired, cyclone design was proposed, based on the

large number of cyclone utility boilers falling into this design category.

Using this as the design basis for the pilot-scale unit would involve having

two 3-million Btu/hr cyclones. A review 1of past experience revealed that the

smallest cyclone ever designed/operated was 10-million Btu/hr. Based on this

and coupled with concerns about fabrication and slag tap operation (due to

size), it was decided to proceed with designing a single 6-million Btu/hr

cyclone to accommodate the SBS facility.
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Pil_____cc-ScaleFurnace Design Criteria

The design of the pilot-scale cyclone-fired furnace offers many challenges to

the designer. A design criteria is required in order to obtain experimental

results that can be directly scaled-up to commercial cyclone boilers.

Pertinent parameters were identified and incorporated in the pilot furnace

design. These parameters are as follows:

• Cyclone exit conditions: coal burn-out, gaseous species

concentrations, and flue gas temperatures.

• Flue gas time/temperature history within the furnace/convective

surface regions.

Cyclone Exit Conditions. One concern of designing a 6-million Btu/hr size

cyclone is that a high amount of combustion heat is transferred through the

, cyclone barrel water-cooled walls. Thus, the cyclone exit temperature and

slag tapping capability of the cyclone could be affected. To ensure slag

tapping capabilities, one approach is to overheat the combustion air to

compensate for the extra heat loss. In addition, coal particle size can be

reduced from the typical utility cyclone size coal (crushed) in order to

intensify the combustion process. An additional concern is to simulate the

cyclone collection efficiency, or percent of the fuel burned in the molten

slag layer versus in-suspension. This is a function of cyclone design

parameters such as cyclone barrel diameter, air velocities, and coal particle

size. Therefore, the following design parameters had to be considered

simultaneously to satisfy the above-stated potential operational problems:

• Cyclone design parameters

- Combustion air velocities

- Surface-to-volume ratio

• Average cyclone gas residence time

• Available cyclone heat per unit cooling area

• Combustion air temperature

• Coal particle size

The cyclone furnace was then designed by geometrically scaling down a single-

wall-f£red utility cyclone unit to 6-million Btu/hr. Air velocities to the

cyclon : were considered the major parameter and, thus, they were scaled one-

to-one with the commercial cyclJ_e unit. Average coal particle size was

reduced to approximately duplicate the commercial unit's centrifugal force

and, consequently, the cyclone collection efficiencies. The reduced particle

size also increased the combustion intensity. Finally, to simulate the

available heat per unit surface area, the design temperature of the combustion

air for the 6-million Btu/hr cyclone was higher than for normal utility

cyclone operation.

Flue Gas Time/T_rature History. The various cyclone boiler design types

were reviewed in order to predict furnace gas residence times. Based upon
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this review, a range of residence times was generated in order to bracket the

general cyclone boiler population. Generally, the study showed that single-

wall-fired cyclone units contain furnace residence times on the lower side of

the general population range. Although this is true, the majority of single-

wall fired units do have sufficient residence time available for the reburning

technology. Thus, the $BS cyclone design criteria was to simulate the

geometry of B&W's commercially operated, single-wall-fired cyclone boiler

type. In addition, the $BS furnace was insulated in order to achieve a

comparable flue gas time/temperature relationship to actual field operating

experience.

Pilot-Scale Furnace Facility Description

B&W's 6-million Btu/hr sm_l boiler simulator (Figure I) was utilized to

perform the pilot-scale cyclone reburning tests. The SBS is fired by a

single, scaled-down version of B&W's cyclone furnace. Coarse pulverized coal

(44% through 200 mesh), carried by primary air, enters tangentially into the

burner. (Pulverized coal had to be utilized in the SBS instead of crushed

coal in order to obtain complete combustion in this small cyclone.) Preheated

combustion air at 700°F enters tangentially into the cyclone furnace. The

larger coal particles are captured and burn in the molten slag layer formed

within the cyclone furnace, while the finer particles burn in suspension. The

mineral matter melts, exits the cyclone f_rnace from the tap at the cyclone

throat, and is dropped into a water-filled slag tank. Only 15 - 20% of the

ash leaves the cyclone with the flue gases and enters the main furnace.

STACK
STEAM

SUPERHEATER
TUBE

DEPOSITION PROBE

I

I

REHEATER
DEPOSITION

PROBE OVER FIRE

AIR ARCH

PRIMARY AIR
COAL

tY AiR

SECONDARY AIR

FLUE GAS
RECiRCULATION

)LTEN SLAG

BURNERS
SLAG COLLECTOR
AND FURNACE

SLAG TAP WATER SEAL

Figure i Small Boiler Simulator (SBS) Facility
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The furnace is water-cooled and simulates the geometry of B&W's single-

cyclone, front-wall fired cyclone boilers. It consists of four separate

water-cooled sections. The SBS facility has been operating for a total of 8

years, with the last 6 years being operated in the cyclone configuration.

This cyclone facility has been proven to simulate typical full-scale cyclone

units via furnaceconvective pass gas temperature profiles and residence

times, NO x levels, cyclone slagging potential, ash retention within the

resulting slag, unburned carbcn, and fly ash particle size. A summary of

these comparisons is shown in Table I.

Table 1

COMPARISON OF BASELINE CONDITIONS FOR SBS FACILITY AND COI6_RCZAL UNITS

Typ£cal C¥clone-

SB._S FAred Boilorm

Cyclone Temperature >3000°F >3000°F

Besidence :ime 1.4 sec at full load :.7 - 2 sec

Furmace E_t Gas Temperature 2265°F 2200 ° - 2350_

NO× Level 900 - 1200 pp_. 600 - 1400 ppm
Ash Retention 80 - 85% 60 - 90%

Unburned Carbon <1% in ash I - 20%

Ash Particle Size (MM2; Bahco) 6 - 8 microns 6 - Ii microns

The inside surface of the furnace is insulated to yield an FEGT of 2265°F at

the design heat input rate of 6-million Btu/hr. A water-cooled tube bank

simulates the flue gas time/temperature history inherent in full-scale cyclone

convective passes. The tube bank consists of four separate sections for

simulating a secondary superheater, reheater, primary superheater, and

economizer. Each section consists of a water-cooled jacket and tubes to

quench the flue gases. All four sections are connected to a common

atmospheric drum. This use of convective tubes to cool the gas, in

conjunction with the cyclone furnace, makes this a unique facility among

pilot-scale combustors.

Two reburning burners were installed on the SBS furnace rear wall, above the

cyclone burner/barrel. The facility is capable of firing natural gas, oil, or

coal at the reburning burner region. The multi-fuel reburning burners were

designed to accommodate the required velocities for furnace penetration and

also to allow for enough flexibility for varying mixing characteristics. Each

burner consists of essentially two zones: an outer zone housing a set of spin

vanes and an inner zone contains the reburn fuel injector. Air and flue gas

recirculation (FGR) flow can be introduced through the outer zone. Figure 2

is a photograph of the actual reburn burners location and associated air/gas

recirculation/fuel piping.

OFA ports are available on both the front and rear walls of the SBS at three

elevations, with each elevation containing two ports. Locating the OFA ports

at different elevations assists in assessing the effects of residence t_me on

fuel burnout and NO x reduction. Rear OFA ports were used in this project to

simulate a reburning system.
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The SBS furnace and convective pass sections are equipped with numerous

observation ports at different elevations to allow for complete evaluation of

the process under investigation. Utilizing the vie'_ports for in-furnace

probing assists in determining temperatures and gas/solids composition.

Two air-cooled ash deposition probes are available in the convective section

(simulating secondary superheater and reheater tubes) in order to allow for

fouling (deposition) studies to be performed. These probes are equipped with

thermocouples for measuring metal wall and inlet/outlet air temperatures. The

probe metal temperature is maintained at a typical boiler tube temperature in

order to assure meaningful ash deposition results. The effect of ash

deposition on heat transfer is determined by energy balance calculations for

each probe. In addition, a simulated commercial sootblower is available to

determine the required sootblower pressure necessary to remove the deposits

and restore maximum heat flux potential. In this project, only the

superheater probe was used.
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APPENDIX NO. 2

Statement of Work by Task and Subtask



1.0 Phase I: Design and Permitting

All activities which were part of design of the reburn system
were included in Phase I. Research and development activities
as well as engineering design were performed in Phase I.

1.1 Task 1 Project Management and Reporting

This task provided for overall project coordination,
leadership, guidance, reporting, and supervision for Phase
I of the Coal Reburning project. Additionally, this task
included a single point contact within B&W for DOE on the
Coal Reburning project for reporting and resolution of
technical and cost issues. While B&W, EPRI, Wisconsin
Power & Light, DOE, and the State of Illinois were all
participating on the project, the responsibilities for the
above issues rested with the B&W Project Manager. B&W was
responsible for the overall management of the project and
for coordination of the activities throughout all tasks
with all project participants.

1.2 Task 2 Review of Reburning Technology and Pilot-
Scale Cyclone Boiler

For the reburning technology, B&W reviewed recently
available information in order to further evaluate the
major process variables and their potential side effects.
An evaluation of this data along with data from the pilot-
scale tests further defined the feasibility of the
application of reburning to cyclone boilers.

Pilot-scale tests were performed using B&W's six million
Btu/hr capacity, cyclone-equipped Small Boiler Simulator.
The objective of this _ubtask was to examine and predict
the effectiveness of reburning for NO x reduction and to
assess the associated _ide effects (fireside corrosion,
ash deposition on superheater tube bank, impact on ESP
performance, FEGT, and unburned combustibles) while
simulating WP&L's Nelson Dewey Unit No. 2 typical
operating conditions. The results from these tests were
compared with previous pilot-scale cyclone study results.

Pilot-scale baseline testing followed by reburning testing
with selected coals was performed in the SBS. The
specific objectives were as follows:

• Evaluate process performance with Lamar coal
(demonstration host site coal) and a high sulfur
Illinois coal

• Obtain data on NOx reduction potential and predict
process performance at full scale

• Study the effect of flue gas recirculation (FGR)
added at the reburn burners on reburning technology

A2-1



• Identify changes in unburned combustibles and
particulate loading at the stack

• Assess the impact of the reburning technology on
electrostatic precipitator (ESP) performance

• Evaluate the effect of the reburn technology on
furnace exit gas temperature (FEGT)

• Identify changes in superheater tube bank heat flux

• Determine the effect of high sulfur/medium sulfur
coal on fireside corrosion

The evaluation of this test work was primarily based on
the comparison of this study with the previous cyclone
reburning study (EPRI/GRI Pilot-Scale Testing Project
described under previous work).

As part of the pilot study, the mathematical model for
predicting flow and mixing for the SBS equipped with
reburn was validated by comparing its results with actual
test data. The model was then available for application
to the full scale demonstration design.

1.3 Task 3 Physical Numerical Flow Modeling

Using information derived from Pilot Scale testing, B&W
developed the preliminary design of a reburning system for
the host site boiler at WP&L's Nelson Dewey Station. This
design included equipment locations, fuel/air flow rates,
and operating stoichiometries, and was used as initial
configurations for the physical flow and numerical flow
models.

Physlcal Flow Modellng

Physical flow model studies were performed at the Alliance
Research Center (ARC) to characterize the expected mixing
between the combustion gas and the injected reburn
fuel/OFA for the retrofit of Nelson Dewey No. 2 with
reburning burners and dual-air zone OFA ports. The
objectives of this subtask were to:

• Evaluate the mixing between combustion flue gas and
the injected reburn fuel and air and, also, the
mixing of the reburn zone gases with the overfire
air

• Determine the best locations and spin directions for
the reburning burners and overfire air ports
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This work was carried out in a 1/12 scale, three-
dimensional model of the WP&L Nelson Dewey Station Unit
No. 2 furnace. The model was constructed of transparent

plexiglass and was designed and fabricated to allow for
flexible variation in reburning burners and overfire air
port arrangements.

Baseline flow tests were made to determine the existing

flow patterns in the furnace and to establish a basis for
reburning burner and OFA port placement. Baseline furnace
gas velocity measurements were taken at Nelson Dewey Unit
No. 2 for comparison. After verifying that the model and
field results agreed, model tests were made to separately
characterize and optimize the mixing of the reburning
burner gases and overfire air with the furnace combustion
gases.

Reburn testing began with an initial arrangement of the
reburning burners and continued by varying the arrangement
as determined necessary to achieve adequate mixing.
Results included furnace flow patterns and temperature

profiles. Temperature measurement traverses were
performed at the 681 ft. elevation in the model furnace to
determine degree of mixing of the combustion gases with

air/coal from the reburning burners. Wool tuft probes
were also used to evaluate jet penetration and mixing.
The following variables were investigated: burner spin
direction, spin angle, number of burners, and burner-to-
burner spacing. The OFA ports were subsequently installed
and mixing with the reburn zone flow was investigated.
Temperature measurements were made at the 700 ft.
elevation to investigate degree of mixing by determining

homogeneity of gas temperature as was done for burners
alone. The test results were then examined to determine
the final reburning burner and overfire air port

arrangements for use at WP&L, Unit 2.

Numerical Flow Modeling

The objective of this work was to benchmark three-
dimensional FORCE TM cyclone furnace predictions for the
full-scale unit by comparing them to data obtained from
the hot and cold velocity traversing at Nelson Dewey Unit
No. 2 and also the physical flow model tests described
above.

Qualitative agreement between numerical predictions and
cold flow modeling predictions was obtained. It was this
model which served as the main tool in analyzing/

optimizing numerous reburning system arrangements quickly
and cost effectively. Simulation of different reburn

arrangements was carried out using the mathematical model
in the analysis to determine the required number of
burners and OFA ports, as well as location. The result
was a recommendation to use four
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reburn burners and four OFA ports in the reburn system for
Nelson Dewey.

1.4 Task 4 Baseline Characterlwatlon Tests

Data required to characterize the boiler's pre-retrofit
operating conditions were obtained through a series of
baseline tests. The objective of these tests was to
characterize the boiler operating parameters, efficiency,
and emissions characteristics under a variety of load and
power demand conditions.

Baseline testing was conducted from the last week of April
through the first week of June 1990, prior to installation
of the reburning system. These tests provided the
benchmark data to which the subsequent reburning results
could be compared. The host utility coal at that time,
which was a bituminous, medium sulfur coal from Lamar,
Indiana, was used for the majority of the baseline tests.
The tests while firing the Lamar coal were performed at
three load conditions, 100, 75 and 50%, and at different
excess air/flue gas recirculation levels. The objectives
of baseline characterization testing were to identify
normal or typical conditions for boiler operations,
emissions characteristics, ESP performance, and changes in
these parameters when excess air and flue gas
recirculation rates were varied.

Data on boiler operating conditions and emissions as a
function of boiler load and excess air levels were

regularly collected by the data acquisition system. This
information included:

• Superheater steam temperature and pressure
• Steam drum temperature and pressure
• Feedwater temperature and pressure
• Recirculation or tempering gas flow (if any)
• Gas and air temperatures entering and leaving the

air heater

• Economizer outlet gas temperatures
• Gas and air differential pressure across the

airheater
• Feedwater flow
• Steam flow

• Secondary air temperature
• Generator output
• FD fan amperage and voltage
• Operating conditions and continuous gas samples for

02, CO2, CO, NOx, and Opacity were taken for all tests

Also, physical measurement of the FEGT at each of the
various test conditions was conducted, as well as in-
furnace probing for 02, CO, NOx, H2S , and temperatures at
optimum conditions. Sample extraction from the furnace
was performed using High Velocity Thermocouple (HVT)
probes. Gaseous emission data (NOx, 02, CO, CO2, SO2) were
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collected by the Acurex test crew at the precipitator
outlet using the EPA certified continuous Emissions
Monitoring System. B&W's economizer gas outlet grid was
also available to cross check Acurex's gaseous emissions
data (NOx, 02, CO, CO2).

The in-furnace probing was performed at four different
furnace elevations: I) cyclone exit, 2) reburn burner
elevation, 3) reburn zone area, and 4) furnace exit.
During cold flow conditions (FD fans only), an anemometer
grid system was used to measure velocity profiles. During
hot conditions (coal/oil firing), water-cooled probes were
used to measure temperatures, gaseous species, or gas
velocity profiles.

Acurex was responsible for collecting additional data via
EPA methods at the precipitator inlet and outlet which
allowed precipitator performance analysis to be carried
out. These data characterized particulate loading,
particulate sizing, trace metal concentrations,
volatile/non-volatile organics, unburned carbon and
electrical resistivity of the ash at the precipitator
inlet and outlet.

Qualitative agreement between the numerical modeling
predictions of furnace flow patterns and full-scale
measured velocity distribution was obtained, further
validating the modeling tools.

1.5 Task 5 Design of Reburnlng System and Development
of Test Plan

The mixing characteristics and residence time data
obtained from the physical flow model tests and the
mathematical model activity provided information input to
the system design. Using this information, B&W with the
help of Sargent & Lundy for balance of plant requirements,
performed a detailed engineering design for the reburning
system retrofit that met all required design and
construction codes. This included:

(1) Engineering calculations for the final determination
of the proper size, capacity, performance
requirements, and mounting location of all items of
equipment; the dimensions and configuration of all
building enclosures, foundations, structural work,
piping, ductwork, insulation, and electrical work;
and the requirements for instrumentation and
controls.

(2) Preparation of detailed drawings showing dimensions
and configuration and noting all special
construction features of mechanical equipment.

(3) Specifications covering all materials and equipment
to be used and all construction work to be performed

A2-5



in providing the completed plant. These included
building enclosures, foundations, steelwork,
ductwork, piping, electrical work, and
instrumentation.

(4) Preparation of description outlining procedure(s)
required to operate the plant to meet the
performance requirements of the process design.

Burner/Overflre Air (OFA) Port Design

B&W "S-Type" burner and dual air zone OFA port designs
were used in the reburning system. Once the number of
burners/OFA ports required was determine_, detailing of
the actual components was carried out. This included
burner/OFA port throat sizes, coal nozzle size, coal
impeller/swirler design, secondary air inlet design,
burner supports, burner lighter, burner/lighter flame
safety system considerations, and seal air requirements.

Pulverizer System Design

A B&W MPS 67 pulverizer was required to provide pulverized
coal to the reburning burners. The pulverizer
design/operation allows sufficient flexibility to
accommodate variation of the resulting coal fineness.
This parameter was considered to be critical during
optimization of the coal reburn system with respect to NO x
versus unburned carbon.

Based upon the reburn burner requirements, the pulverizer
size and operating characteristics were determined in
order to accommodate coal/primary air flow rates, flexible
coal fineness capability and turn down requirements.

The technical documentation and specifications for the
pulverizer auxiliary equipment and the coal
handling/storage requirements were developed. Auxiliary
equipment included such items as the pyrite removal
system, pulverizer tire maintenance/replacement system,
seal air and lubricating systems, inerting system, primary
air fan, gearbox, motors, etc. Coal handling/storage
requirements included designing a system to modify the
existing coal conveyor to accommodate feeding coal to a
new coal silo and to install a 150 ton coal silo,
piping/low coal alarm system between the silo and feeder,
and a new gravimetric feeder.

Flue/Duct/Coal Piping Design

General arrangement drawings identifying the layout of the
cyclone coal reburning system at Nelson Dewey No. 2 were
prepared. The drawings showed the overall reburn system
from the new coal handling system to the new boiler
penetrations for the burners/OFA ports. This included
flue/duct/coal piping locations.
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These systems were sized to accommodate the worst case
anticipated flow rates in each of the gas
recirculation/air/fuel streams. Once these drawings were
complete, system pressures were calculated along with
identification of the number and location of

dampers/monitoring equipment needed to control and measure
flows. The flue system included transporting FGR from the
existing FGR fan to the reburning burners secondary air
zone. The duct work included the reburning burners
secondary air system, OFA port system, primary/tempering
air for the pulverizer system and miscellaneous seal air
systems. The coal piping involved the piping from the
pulverizer to each of the reburn burners.

Controls/Electrical Design

Because the reburning technology is dependent upon
accurately controlling the air/fuel ratio at various
boiler elevations, one of the major design subtasks was
the design of the control system. The state-of-the-art
Bailey Network 90" Microprocessor System was proposed to
control the reburn system. In addition, because the
reburn system included various new equipment (e.g.
pulverizer, primary air fan, seal air blower, damper
drives) which required power, the electrical system at
Nelson Dewey needed to be upgraded with the engineering

I help of Sargent & Lundy.

Finalized control/electrical packages allowing engineering
design for all the equipment and subsystems were
developed. The packages included the following:

(a) Final B&W/Sargent & Lundy/Bailey Control drawings of
the control/electrical system upgrades

(b) Materials/equipment specifications
(c) Control operating philosophy manuals

Pulverizer Enclosure/Structural Steel

The objective of this activity was to prepare the
drawings/specifications required for the new pulverizer
system enclosure and any structural steel modifications.
Sargent & Lundy designed the enclosure structural steel
and conveyor system modifications for inclusion in a
general mechanical/structural bid specification.

Test Plan Development

B&W prepared a detailed test plan structured to enable
demonstration of the operating capabilities of a
retrofitted reburning system at normal boiler operating
conditions. Based on results from pilot scale tests and
numerical modeling, the test plan encompassed the
parameters required to demonstrate the effect of reburning
with the minimum impact on boiler operations. The test
plan provided for parametric tests to define the optimum
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reburning parameters for the specific applications and for
long-term performance tests needed to demonstrate the
reliability of the reburning system.

A quality assurance/quality cDntrol (QA/QC) plan was also
developed to accompany the test plan. Acurex, using its
in-house QA/QC personnel, prepared a plan for the
emissions portion of field testing.

1.6 Task 6 Environmental Assessment and Permitting

The work to be performed under this task was related to
permitting activities, the majority of which entailed
environmental considerations.

An environmental monitoring plan was developed to describe
B&W's monitoring tasks and the rationale for the scope of
any type of monitoring proposed. It defined the scope of
monitoring to be performed during each phase of the
project, as appropriate, including a list of substances to
be monitored, the general locations where measurements and
monitoring would take place, and the general types of
sampling techniques, including frequency and duration, of
such sampling.

Permits

Permits and operating licenses as required were obtained
by the host site utility, Wisconsin Power & Light, to
facilitate installation of the cyclone coal reburning
technology and to conduct the NO x control testing.

While no special permits were identified as being
necessary for this project, the objective of this subtask
involved the preparation and development of information to
support applications and procedures for securing all
National, State, and Local environmental permits and
licenses required for construction and operation of the
reburning demonstration. These procedures included
meetings with the permitting agencies.

2.0 Phase II - Procurement, Fabrication, Installation and
Start-Up

In an effort to prevent schedule delays due to long-lead-time
item procurement, Phase II was divided into Phase IIA and IIB.
Phase IIA allowed such items to be ordered under budget period
1 to avoid construction delays.

2.1 Phase IZA - Long Lead-Time Item Procurement

2.1.1 Task 1 Management & Reporting

The management activities including resolution of
technical and cost issues, reporting and coordination of
activities in Phase IIA were performed under this task.
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2.1.2 Task 2 Procurement of Long-Lead-Time Items

The objective of this task was to initialize procurement
activities for equipment requiring an extraordinary lead
time, relative to the construction schedule. This was
carried out to assure equipment deliveries within the
schedule requirements of construction.

Long-lead-time items included:

(1) OFA port boiler tube panels for modification of the
_e e--efurnace walls during installation a.tlvztzes

(2) Modified reburn burner boiler tube panel revisions

(3) MPS-67 pulverizer fabrication as well as purchase
of:

• Primary air fan
• Drive motor
• Gear drive

(4) Network 90" control system upgrade components and
associated equipment

(5) Foundation construction

Foundation construction is dependent on ground
conditions. The project schedule originally called
for foundation construction in March 1991. However,
WP&L advised that ground conditions at the plant are
unsuitable at that time for excavation and

subsequent concrete work due to ground water levels
du:ing the spring thaw. Pushing the foundation work
to later in the year jeopardized the schedule for
heavy construction because of concrete curing
requirements. Therefore, the decision was made to
complete the bulk of the concrete work in
November/December 1990 when ground conditions were
more suitable, as part of long- lead-time
procurement activities.

Substructur_ installation entailed pulverizer and
enclosure oundation installation. A large mass of
concrete is required by the pulverizer to dampen
vibration.
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2.2 Phase IIB- Procurement, Construction, and Start-Up

This phase entailed the remaining procurement activities as
well as installation and start-up.

2.2.1 Task 1 Project Management and Reporting

All management and reporting activities as well as cost
monitoring that apply to all tasks collectively in Phase
IIB were performed under this task.

2.2.2 Task 2 Proourement and Fabrication of the

Reburning System

A number of long-lead-time items already were ordered as
a result of Phase IIA Long-Lead-Time Item Procurement
Activities. The items are:

1. MPS Pulverizer gear drive
2. MPS Pulverizer drive motor
3. MPS-67 Pulverizer

4. MPS inching drive
5. Primary air fan
6. Primary air fan motor
7. Gravimetric feeder and associated components
8. 480 volt motor control center

9. 4160/480 volt step down transformer
10. Data acquisition system
11. Bailey Network 90" control system upgrade
12. Substructure installation

Remaining items for procurement and fabrication to be
carried out in Phase IIB were:

1. Coal reburning burners
2. OFA ports and NO x registers
3. Coal piping and valving
4. Ductwork and piping
5. Air flow monitors

6. Dampers and damper drives
7. Pulverizer and primary air fan seal air system
8. Pulverizer lube oil system
9. Pulverizer rotating classifier hydraulic drive and

hydraulic tire pressure loading system
10. Burner lighter control system
11. Various instrumentation requirements (thermocouples,

etc.)
12. Asbestos removal

These items as well as miscellaneous small items were
procured and fabricated as needed to maintain overall
project schedule.
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2.2.3 Task 3 Installation and Start-up

Inst_llation was categorized into a total of three
separate construction activities beyond Phase IIA
substructure work. These were for:

(1) Asbestos removal - Nelson Dewey Unit No. 2 is
insulated extensively with asbestos. Consequently,
any retrofit activity entails removal of asbestos
prior to mechanical work performance. A separate
contractor was chosen to perform this work prior to
arrival of a general contractor on site. Scope of
asbestos removal covered most of the rear wall of
the boiler and areas where penetrations into
_xisting ductwork and the air heater were to be
made.

(2) General mechanical/structural work - This work
included mechanical installation of the reburn

system. The scope for the general contractor was
installation of the following major items:

(a) Coal handling modifications and coal silo for
the reburn system

(b) An MPS-67 Pulverizer with auxiliary equipment
(c) Primary, secondary and OFA as well as gas

recirculation ductwork

(d) Four reburn burners and a lighter control
package

(e) Four dual air zone OFA ports
(f) Four 12 inch coal pipes with shut off valves
(g) Tube wall panels for the reburn burners and OFA

port penetrations into the boiler
(h) Pulverizer enclosure building

(3) Electrical specification - This work consisted of
installation of electrical wiring and connecting
instrumentation and control systems within the
reburn system and between the reburn system and the
existing plant. Connection of the Network 90"
Control System upgrade occurred as part of this
activity.

General mechanical installation was carried but in two

phases: 1) Spring outage work, taking advantage of an
early boiler outage and 2) actual reburn installatlon.

Spring Outage Work

Spring outage activities took place over a two week
scheduled outage for normal boiler maintenance in March
1991. This outage was offered to the project as
additional time to do preliminary construction work,
freeing up time in the fall outage for reburn system
installation. These activities included the following,
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all of which could not be performed while the boiler was
in operation:

1. High pressure service water tie-in
2. Station air tie-in
3. Instrument air tle-in

4. Slag tank penetration for the pyrite sluicing system
5. Relocation of piping and valves in the path of the

reburn ductwork

6. Existing ductwork modifications for reburn system
requirements

7. 4160 volt breaker installation
8. Panel board modifications for reburn instrument

installation
9. Asbestos insulation removal

The major item in this list was asbestos removal. By
carrying out removal in March 1991 and temporarily
replacing the insulation with fiberglass block (without
final mastic application), a major bottleneck in the fall
outage was eliminated.

Reburn Installation

The bulk of the reburn system installation occurred in
June through October 1991. Construction work from June

J through mid-September consisted of the following
activities:

1. Mobilization and set up on the site
2. Erection of structural steel for the pulverizer

enclosure
3. Fabrication of the coal silo

4. Removal of existing building siding where
applicable/installation of new building siding

5. Erection of the primary air fan
6. Erection of the pulverizer and accessories
7. Installation of the coal piping and hangers up to

the burner area
8. Installation of the coal silo

9. Installation of the gravimetric feeder
10. Installation of primary, secondary and OFA ducts to

a point up-steam of where burners and OFA ports
would be installed

11. Installation of miscellaneous piping
12. Installation of stairs, platforms and doorways
13. Installation of miscellaneous equipment electrical

wire pull and terminations
14. Installation of building lighting
15. Installation of air monitors, dampers and damper

drives

16. Insulation of ductwork and piping

These activities could be carried out with the boiler in

operation. The boiler was scheduled to shut down on
September 16, 1991. The remaining work requiring a boiler
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outage was performed from that date through the end of
October 1991, in a six week outage. This work consisted
of:

1. Relocate the tripper conveyor head pulley and
install belt extension via vulcanized joints

2. Cut and remove existing boiler tubes at burner and
OFA port locations (eight total locations)

3. Install new boiler tubes at burner and OFA port
locations (eight locations)

4. Install four burners with associated lighters and

piping
5. Install four NO, ports
6. Install boiler casing and refractory
7. Tie-in air and flue gas recirculation ductwork to

burners
8. Tie-in coal piping to burners
9. Tie-in OFA ductwork to OFA ports I

i0. Complete insulation work I
11. Complete electrical installation
12. Demobilize

Ultrasonic test (UT) data were collected during the outage
to establish a UT baseline. Tube thicknesses were
measured throughout selected locations within the furnace
envelope to provide baseline information for assessing
potential corrosion effects of reburning.

Equipment Start-Up/Shakedown

This task consisted primarily of inspection and general
checkout of all equipment installed as part of the cyclone
coal reburning system.

Prior to start-up and after installation of the cyclone
coal reburning system equipment, a detailed inspection was
conducted to ascertain that all equipment was installed

per the design specifications, that all field tolerances
were adhered to, that no interferences exist, and that all

moving parts operate properly. Adjustable S-type burner,
OFA port and pulverizer components were set at
predetermined positions in preparation for start-up.
Electrical components installed as part of the retrofit
were checked at this time to insure operability. B&W
field service personnel conducted the inspection of all

equipment installed as part of the overall cyclone coal
reburning system.

3.0 Phase III- Operation and Disposition

3.1 Task i Project Management and Reporting

All management and reporting activities and cost
monitoring that apply to all tasks collectively in Phase
III were carried out under this task.
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3.2 Task 2 ParametriQ Optimization Tests of Reburn
System

Coal reburning tests were performed to evaluate the effect
of the key parameters on the NO, reduction and potential
side effects. The major parameters investigated were:

• Mixing optimization was explored by changing the
dispersion/penetratlon of the reburning fuel via
burner hardware adjustments and flue gas
r_circulation. The OFA ports were adjusted to
optimize penetration and side-to-side mixing. The
reburning burner hardware was first optimized
followed by OFA adjustment under optimum burner
conditions.

• Stoichiometry in the reburning zone was varied while
maintaining cyclone furnace stoichiometry above 10%
excess air to minimize potentlal cyclone corrosion
problems.

• Performance testing at three loads under optimum
operating conditions was carried out once these
conditions were determined via parametric
optimization testing.

The effects of reburning on particle mass loading and
flyash particle size (entering and exiting the ESP),
carbon utilization, insitu resistivity and H_O were
evaluated during testing in addition to continuous
monitoring of outlet gases.

Initial parametric optimization testing was performed by
B&W alone to determine range of operating parameters for
the system. This sequence consisted of approximately 50
tests and was termed the "T" series. This series is

discussed under Section 7.0, Coal Reburning Technical
Impacts.

Once the system range of operation was determined, Acurex
was brought on site to verify gaseous emission data.
Specific parametric optimization tests were rerun with
Acurex continuous emissions monitoring (CEM) capability
engaged to verify results. Tests on particulate loadlng
at the precipitator inlet and outlet were also preformed
by Acurex. This group of optimization tests are termed
the "A" series as discussed in Section 7.0.

Prior to long-term testing initiation, a series of
performance tests at three loads and optimum conditions
was carried out. These are termed the "P" series and are
discussed in Section 7.0.
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3.3 Task 3 Long-Term Performance Test

During the long-term performance tests, the boiler was
operated under the authority of Wisconsin Power & Light
dispatch co,lurol. Optimum reburning conditions determined
during the parametric tests were programmed into the
control system over the load range to reproduce desired
conditions during long-term operation.

The duration of the long-term test was four months. This
period of time, coupled with five months of parametric
tests, provides a total test duration of nine months.

At the end of long-term performance operation another
series of performance tests ("F" series) were carried out
with both B&W and Acurex on site. This occurred at the

end of September 1992. These test results, when compared
with performance tests taken at the end of parametric
optimization would provide an indication of long-term
effects of reburn operating, if any exist. This
information is also discussed in Section 7.0.

Hawardous Air Pollutant Testing (HAP)

As an addition to the scope of the project and in support
of DOE's efforts to develop and promote commercialization
of Clean Coal technologies, Hazardous Air Pollutant (HAP)
testing was undertaken at the reburn demonstration site in
early November 1992. Trace elements, acid gases and
organic substances were tested in the coal feed, slag, ESP
inlet, ESP outlet, and ESP bottom ash streams both with
and without reburn in operation. Results of this testing
are discussed in Section 7.3.3 HAP Testing Results.

Western Fuel Testing

Driven by SO_ emission reduction requirements in
Wisconsin, WP&L was required as of January 1, 1993 to
comply with an SO s emission limit of 1.2 lb/106 Btu.
Compliance philosophy was to fuel switch to Western coal.
Interest in system performance on this second coal
resulted in an addition to the scope of the original
demonstration. Accordlngly, parametric optimization
testing as well as performance testing, a condensed
version of the T, P, and F series tests, were undertaken
from November 16 through December 11, 1992. The results
are discussed in Section 7.0 Coal Reburning Technical
Impacts.

3.4 Task 4 Performance, Economic and Application
Studies

The results of the Small Boiler Simulator (Phase I) pilot-
plant tests and field tests were analyzed. The NO,
emissions from the baseline condition were analyzed for
the effects of: boiler load' overall excess air; chemical
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characteristics of fuel such as volatile matter, sulfur,
and fuel nitrogen content; boiler/cyclone geometries (heat
release per unit of surface area/volume of the furnace);
and combustion air temperature.

The reburning system parameters such as FGR, reburning
burner load, reburning zone stoichiometry/residence
time/temperature, and boiler geometry were analyzed to
develop trends of NO x emissions and reburning zone
conditions.

The long-term performance data was evaluated to determine
the effect of reburning on overall boiler performance, and
continuous gaseous emissions were characterized.

Based on the results of the general application
information developed throughout the program, B&W
developed base case preliminary designs of reburning
systems applied to a generic boiler design typified by the
host site boiler used in this program. These cases were
for a 110 MW and 605 MW c unit. Capital and operating
costs associated with each case study were developed and
the EPRI TAG TM Technical Assessment Guide analysis was
performed for each case.

The cost estimates were compared to determine the relative
cost effectiveness of coal reburning application as a
function of unit size. For each case study, a sensitivity
analyses was performed to determine the relative impact of
various performance, design, operating and economic
variables on the costs of NO x control.

3.5 Task 5 Final Report

The project final report was prepared under this task.

3.6 Task 6 Disposition

With the completion of testing at the Nelson Dewey plant,
the reburning burners, pulverizer and associated equipment
remain in place for commercial operation. Title to the
material supplied and installed during the cyclone boiler
coal reburning retrofit was transferred to Wisconsin Power
& Light. Further operation and maintenance of the
reburning burners will be the responsibility of the host
site utility operating company.
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EXECUTIVE SUMMARY

INTRODUCTION

Standard low-NOxcombustionmodification technologiesarenot applicablefor cyclone-equippedboilers
operation. The emergingrebuming technology offers cyclone boiler owners a promisingalternativeto
expensive flue gas cl_anup techniques for NOx emission reduction. Rebuming involves the injectionof a
supplemental fuel (naturalgas, oil, or coal) into the main furnacein order to produce locally reducing
conditions which convert NOxproduced in the main combustion zone to molecular nitrogen,thereby re-
ducing overallNOxemissions.

After obtaining encouraging results from engineering feasibilityand pilot-scale proof-of-concept (POC)
studiesIll[2],Babcock & Wilcox (B&W) is presently completing a U.S. Department of Energy (DOE)
Clean Coal II project to demonstrate the cyclone coal rebuming technology on a commercial utility boil-
er. The host site for the demonstration is the Wisconsin Power & Light's CWP&L's)110-MWe Nelson
Dewey Station Unit No. 2.

There are presently over I00 operating,cyclone-equipped utilityboilers representing approximately 14%
of pre-New Source Perfonmnce Standards (NSPS) coal-f'u'edgenerating capacity (over 26,000 MWe).

However, these units contribute approximately21% of the NOxemitted since their inherently turbulent,
high-temperature combustion process is conducive to NOxformation. Although the majority of cyclone
units are 20 - 30 years of age, utilities plan to operate many of these units for at least an additional 10 -
20 years. These units (located primarily in the Midwest) have been targeted for the second phaseof the
federal acid rain legislation scheduled to go into effect in 1995. In some instances, Title I ---Ozone Non-
Attainment will accelerate the timetable for compliance. The cyclone boilers that use lignite located in
the Dakotas represent 2000 MWe generatingcapacity.

Despite many yea_ of B&W research on coal reburning, no pilot- or full-scale lignite-fired rebuming
evaluation had been undertaken prior to this project. The main characteristics of North Dakota lignite --
high moisture content, low Btu, and low fixed carbon/volatile matter (FC/VM) ratios -- are unique and
required pilot-scale evaluation prior to full-scale cyclone reburning application. Therefore, this pilot-scale
testing was performed to evaluate the applicability of reburning technology to reduce NOx emissions
from cyclone-equipped utility boilers which use North Dakota lignite as a primary fuel. The performance
goals for the lignite reburning program were:

• Greater than 50% reduction in NOx,as referenced to the uncontrolled (baseline) conditions at
full-load

• No significant impact on cyclone furnace operation, boiler efficiency, fireside corrosion, and
deposition



Fly ash was isokineticaUy sampled from the stack of the SBS during baseline and reburning conditions
and analyzed for unburned combustibles. Unburned carbon (UBC) of the fly ash was always below 1%.
Also, CO emissions remained low (less than 40 ppm) throughout the various test conditions. Thus, based
upon this data, no UBC or CO emission problems are anticipated during full-scale rebuming application.

Furnace exit gas temperature (FEGT) was measured (nine points at three elevations) with a high-velocity
thermocouple (I-IV'I') water-cooled probe. FEGT was approximately 1800 - 1850F for the full-load
baseline condition. With rebuming in service, FEGT changed by less than Y.50Fduring the r_ilot-scale
North Dakota lignite tests, When FGR was added into the rebum burners, FEGT decreased from
baseline by less than 50F. Since lignite-fired cyclone boilers are using gas tempering to quench the
FEGT, the effect of reburning on FEGT should not adversely impact boiler performance.

Fireside deposition was studied during two 32-hour baseline and reburning tests using a superheater dep-
osition probe. Each test contained four sootblowing cycles. Baseline fly ash concentrations at the stack
showed that approximately 50% of the coal ash was leaving the boiler and this level did not change with
reburning. Presumably, better cyclone slagging characteristics during reburning operation was the reason
that no increase in fly ash levels were observed. The superheater probe deposit thickness was also similar
in both tests. Heat flux dropped from approximately 14,500 to 10,000 Btu/hr/ft 2 during an approximate
8-hour period for both baseline and reburning conditions. The maximum heat flux was recoverable with
soot blowing operation. In order to regain the maximum heat flux for either the baseline or reburning
cases, the same sootblowing pressure was required. This was supported by the chemical analysis of the
deposits on the superheater probe which were similar between baseline and reburning tests.

The in-furnace probing data with the North Dakota lignite show that only up to 160 ppm H2S concentra-
tion was observed in the reburn zone and thus the majority of the sulfur component remained as SO2. In
addition, most of the higher H2S levels were observed at the middle of the boiler and lower H2S levels
near the walls. If these results can be duplicated at the full-scale, increased fireside corrosion should not
be a consequence of the reburning technology.

COMMERCIALIZATION AND ECONOMICS

A separate economic evaluation was not performed in this report. But due to the importance of econom-
ics, a summary of the DOE Clean Coal 1ICyclone Reburning Project F.eonomics is presented here. The
reburning technology is considered to be commercially available through Babcock & Wilcox. B&W is
presently completing a successful 110-MWe demonstration at WP&L's Nelson Dewey Unit No. 2. Al-
though it is desirable to perform larger demonstrations (e.g., 600 MW e) prior to commercialization,
B&W is confident that similar NOx emission reductions can be achieved in larger boilers. The evaluation
of potential side-effects of the technology are yet to be determined in larger boilers.

Table 1 shows the costs of the reburning technology for two boiler generating capacities. The costs pre-
sented in this table are site-specific and each rebuming application will require a final review.

Currently, the Dakotas have approximately 2000 MW e of cyclone boilers in operation using lignite. The
majority of these units are not using any NO x control technology because they are exempt from NOx reg-
ulation until 1995. In 1995, these units may be forced to choose a NOx control technology to comply
with federal legislation (Phase 1I CAA). Since cyclones cannot use standard low-NO x burner technology,



• The cyclone furnace must operate under an oxidizing environment to minimize possible corrosion
in the cyclone.

• Mixing between rebum fuel/air and cyclone gases is a key factor on the performance of the reburn
system. Mixing performance of the SBS and Nelson Dewey Unit No. 2 should be considered as a
minimum criteria in design of full-scale retrofits.

• Utilize the SBS stoichiometries and average residence times in the design of the full-scale retrofit
as a starting point. Physical and/or numerical modeling is recommended to assess/improve the
mixing performance if required.
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Section I

INTRODUCTION

Therearepresently 105operating,cyclone-equippedutilityboilersrepresentingapproximately14%of
pre-NewSource PerformanceStandards(NSPS) coal-firedgeneratingcapacity(over26,000 MW_.
However, these unitscontributeapproximately21% of the NOxemitted, since theirinherentlyturbulent,
high-temperaturecombustionprocessis conducive to NOx formation. Althoughthe majorityof cyclone
unitsare20 - 30 yearsof age, utilitiesplanto operatemanyof these units for at least an additionalI0 -
20 years. Although cyclone boilersareexempt fromPhaseI NOxemission controlrequirementunder
Title IV of thefederal CleanAirAct Amendment (CAAA)of 1990, futurefederalandstate regulations
could targetthese boilersfor NOxemission control.

Cyclone-equippedboilershavea uniqueconfigurationwhichpreventsapplicationof standardlow-NOx
burnertechnology;thatis, the combustionoccurs withina water-cooledhorizontalcylinderattachedto
the outside of thefurnace. Furthermore,otherconventionalNOxreduction techniques,such as two-stage
combustion,cannotbe appliedto the full extent due to associatedcyclone operationalconcerns(cyclone
corrosionand slagging). The use of selected catalyticreductionor selected non-catalyticreduction
(SCR/SNCR) technologiesofferspromise of controllingNOxfrom these units, butat highcapitaland/or
operatingcosts. Reburningis, therefore,a promisingalternativeNOxreductionapproachforcyclone-
equippedunits at morereasonablecapitaland operatingcosts.

Reburningtechnologyinvolves injectionof a secondfuel into the main furnace(abovethecyclone region)
to producea secondarycombustion zone where a reducingatmosphereexists. These local chemical re-
ducingconditionsconvertNO_to molecularnitrogen,thusdestroyinga portionof the NOxproducedin
the primarycyclone combustionzone. Since reburningcanbe appliedto thecyclone while it is operating
undernormaloxidizingconditions,this technologymerits developmentfor ultimatecommercialization.

Babcock and Wilcox (B&W) has been evaluating the reburning technology for NOxcontrol fromcyclone
boilers[l,7,,3].Priorto this pilot-scalestudy,the entiredatabaseconsistedof medium-and high-sulfur
eastern bituminouscoals in a pilot-scalecyclone. In addition,the U.S. Departmentof Energy(DOE)
underits Clean CoalII solicitationis currentlysponsoringB&W to performa 100-MWc demonstrationof
coal reburningusing a medium-sulfurbituminouscoaland alow-sulfursubbituminouswesterncoal. The
characteristicsof North Dakotalignite --- highmoisturecontent, low Btu, andlow f'Lxedcarbon/volatile
matter(F_M) ratios -- areuniqueandrequiredpilot-scaleevaluation priorto full-scale reburningret-
rofit to cyclone boilers.

OBJECTIVES

The purpose of this pilot-scale study was to evaluate cyclone reburning technology using lignite and to



froma tapat the cyclone throat,andis droppedinto a water-filledslag tank. The flue gases andremain-
ing ashleave thecyclone andenterthemainfurnace. No commercially-demonstratedcombustionnxxlifi-
cationshave significantlyreducedNOxemissions withoutadverselyeffecting cyclone operation. Past
testswithcombustionairstagingachieved 15 - 30% reductions. Cyclone tubecorrosionconcernsdue to
theresultingreducingconditionswerenot fully addressedbecause of theshortdurationof these tests.
Furtherinvestigationof staging for cyclone NOxcontrolwas halteddue to utilitycorrosionconcern. Ad-
ditionally,since no mandatoryfederal/stateNOxemission regulationwas enforced,no alternativetechnol-
o_es werepursued.

The recentemergence of the reburningtechnology offers a promisingalternativeto conventionalcombus-
tioncontrolsand SCR systems. Thereburningprocessemploys multiplecombustionzones in the fur-
nace,as shownin Figure 1-2. The maincombustionzone is operatedat a reducedstoichiometry andhas
themajorityof the fuel input (70 - 85% heat input).Themajorityofinvestigationson naturalsas-/oil-/
coal-fLredunitshaveshownthatthemaincombustionzoneof thefurnaceshouldbeopere_-,,datasmichi-
omeu-yof less than 1.0. This operatingcriterionis impracticalforcyclone units due to the po=ntiai for
highlycorrosiveconditions, since most cyclones burnhigh-sulfur,hish-ironcoment bituminouscoals. To
avoidthissituation andits potentiallycatastrophicconsequences,thecyclone maincombustionzone was
determinedto be operatedat a stoichiome_ of no less than 1.1 (2%excess O2 at the stack).

4Z EXCESS02BURNOUT
ZONE

BALANCEOF AIR _ OVERFIRE -- -- _ 4,,. -- --1.15 - _0 OVERALL _ AIR PORTS ....
STOICHIOMErRY J REBURN
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Figure1-2 Reburningtechnology



Section 2

EXPERIMENTAL FACILITY

SMALL BOILER SIMULATOR (SBS)

Babcock & Wilcox's 6-million Btu/hr small boiler simulator (SBS) was utilized to perform the pilot-scale
study (Figure 2-1). This facility is described in detail in Appendix A. A short description of the facility
pertinent to this project is presented here.

The SBS is fired by a single, scaled-down version of B&W's cyclone furnace. Coarse pulverized coal
(44% through 200 mesh), carried by primary air, enters tangentially into the burner. Pulverized coal has
to be utilized in the SBS instead of crushed coal to obtain complete combustion in this small cyclone.
Preheated combustion air at 600 to 800F enters tangentially into the cyclone furnace.

The water-cooled furnace simulates the geometry of B&W's single-cyclone, front-wall fired cyclone boil-
ers. The inside surface of the furnace is insulated to yield a furnace exit gas temperature (FEGT) of
22501: at the design heat input rate of 6-miUion Btu/hr. This facility simulates furnace/convective pass
gas temperature profiles and residence times, NOx levels, cyclone slagging potential, ash retention within
the resulting slag, unburned carbon, and fly ash panicle size of typical full-scale cyclone units. A compar-
ison of baseline conditions of these units with the full-scale cyclone boilers is shown in Table 2-1.

Two reburn burners were installed on the SBS furnace rear wall above the cyclone furnace. Each burner
consists of two zones with the outer zone housing a set of spin vanes while the inner zone contains the
reburnfuel injector. Air and flue gas recirculation (FGR) can be introduced through the outer zone.
Oven"tre air (OFA) ports are located on both the front and rear walls of the SBS at three elevations with
each elevation containing two ports.

Table2-1

COMPARISONOFBASEUNECONDITIONSFORTHESBSFACIUTYANDCOMMERCIALUNITS

SBS TypicalCyclone-Boilers

CycloneTemperature >3000F 3000F
ResidenceTime 1.4 secondsat full load 0.7- 2 seconds
FurnaceExit Gas Temperature 2265F 2200 - 2350F
NOxLevel 900- 1200 ppm 600 - 1400 ppm
Ash Retention 60 - 80% 60 - 80%
UnburnedCarbon <1% in ash 1 - 20%
Ash ParticleSize (MMD; Bahco) 6- 8 microns 6- 11 microns



Fuel Analysis

Two coals were tested. They were Decker--. a western subbituminous coal that is being fired at the
Nelson Dewey Station-- and a representative lignite from North Dakota. The same coals were ground
(Appendix C shows the size distributions) and utilized as the reburn fuels during the coal reburning tests.

The Decker coal proximate and ultimate analyses are shown in Table 2-2. The coal ash analysis is shown
in Table 2-3. Decker coal is high in moisture and low on fixed carbon/volatile matter (FC/VM) ratio
(1.13) which is typical of western coals. Fuel nitrogen and sulfur content are very low. But fly ash con-
tent of 3.6% is not typical of coals fired in cyclone boilers.

North Dakota lignite analyses are shown in Tables 2-4 through 2-7. As received analysis shows 36%
moisture, 6% ash, and 7159 Btu/hr which is a little higher Btu than typical North Dakota lignite but very
close. To ensure that lignite properties remain constant during the tests, Btu, ash, and moisture content
were checked periodically. Heating value dropped from 12,411 to 12,203 Btu/lb on a dry ash-free basis.
We concluded that during the entire tests, the lignite's heating value did not change significantly (refer to
Table 2-8).

Table2.2

DECKERCOALPROXIMATEANDULTIMATEANALYSES

Basis AsRec'd Dry

Proxlmate Analysis, %

Moisture 24.7 ---
VolatileMatter 33,66 44.71
FixedCarbon 37,99 50.47
Ash 3.63 4.82
Gross HeatingValue

Btu per Ib 9384 12466
Btu per Ib (M&A Free) --- 13097

Ultimate Analysis, %

Moisture 24.72 ---
Carbon 54.60 72.53
Hydrogen 3.82 5.08
Nitrogen 0.71 0.94
Sulfur 0.24 0.32
Chlorine <0.02 <0.02
Ash 3.63 4.82
Oxygen(Difference) _

Total 100.00 100,00



Table2-5

NORTHDAKOTALIGNITEFLYASHANALYSIS

. Ash Analysis (hC.P.)*, %
/

// Siliconas Sl02 10.77
Aluminumas AI203 8.05
Ironas Fe203 13.26
TitaniumasTiO2 0.24
Calciumas CaO 22.47
Magnesiumas MgO 6.51
Sodiumas Na=O°" 6.20
Potassiumas K20** 0.47
Sulfuras S03 32.02
Phosphorusas PiOs 1.53

• The resultsof I.C.P. analysisare reportedby the ResearchCenter as the oxides. This does not
necessarilymean that the elementsoccuras suchinthe sample.

°' By Flame Photometer

Table2-6

NORTHDAKOTAUGNITEASHFUSIONTEMPERATURES

Atmosphere Red. Oxld.

A (I.D.) 2320F 2360F
B (S.T.° Sp) 2400F 2400F
C (S.T., HSp) 2405F 2410F
D (F.T., 1/16") 2410F 2750F
E (F.T., Flat) 241OF '

• Laboratoryfurnace maximumtemperatureis 2750F.

Table2-7

NORTHDAKOTAUGNITEHARDGROVEGRINDABILITYINDEX(HGI)

At35.96% moisture(as received) 56

At 22.30% moisture 44

At 12.64% moisture 48

At 5.34% moisture(air dried) 46



INSTRUMENTATION

Gas Analyzers

The gas analysis system uses on-line analyzers to continuously monitor and record stack concentrations
of O2, SO2, NO x, CO, and CO2 (see Table 2-9 and Figure 2-2).

In this program, the analyzers were calibrated daily (before and after the tests) with standard gases. The
calibrated gases were injected at two locations: 1) at the stack into the gas sampling line, and 2) at the
inlet of the gas analyzers. First, the analyzer was calibrated with the calibration gases introduced into the
analyzer inlet. To ensure that there is no interference with the NOx/SO2 reading, the calibration gases
were introduced at the stack. When the gas analyzer readings were compared to the known concentra-
tion of the calibration gases, they showed less than 2% deviation. The flue gas cleanup system utilizes a
water trapsystem to dehumidify the flue gases. A Perma-Pure dryer is used for additional dehumidifying
before the gases enter the analyzers.

Suction Pyrometer

Gas temperature measurements were obtained with a single-shield suction pyrometer. In the uninsulated
convection pass, the temperature measurements could be in error by as much as 80F (at 2200F) due to
radiation heat loss to the cold walls. The measured gas temperatures in the insulated furnace are fairly
accurate and were not corrected for the radiation loss (since it is small).

H2S Measurements

In-furnace sulfur species (H2S and SO2) sampling were performed by a water-cooled probe, SO2 analyz-
er, and drager tubes. A water-cooled probe was utilized to cool the flue gas, but not below 300F to
avoid condensation of water vapor. The gas temperature was adjusted by inlet water temperature as well
as flow rate. H2S drager tubes were used to measure the H2S concentration. These drager tubes are
hydrogen sulfide #29801 and #67-19001 (purchased from Safety First Supply Co., Pittsburgh, Pennsylva-
nia). The detection ranges are 1 to 200 ppm and 5 to 600 ppm. The drager tubes were randomly cali-
brated against H2S standard calibration gas. A minimum of one tube from each package was calibrated
and good agreement (within :1:5%)was observed. Duplicate measurements were performed in the majori-
ty of the tests to ensure the reliability of the data. In addition, SO 2 concentrations were measured (with
an on-line analyzer) to ensure that the H2S measurements were reasonably accurate. An accuracy of
+10% was achieved with this technique and is acceptable for corrosion rate calculations.
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Section 3

RESULTS

INTRODUCTION

Prior to this investigation, the reburning technology has never been applied to cyclone-equipped boilers
using lignite as the cyclone and reburn fuel. Our technical approach for evaluation of lignite was to utilize
B&W's 6-million Btu/hr small boiler simulator (SBS) to fully characterize lignite as the cyclone and
reburn fuel. Two coals were used: Decker -- a western subbituminous coal that is fired at the Nelson

Dewey Station m and a representative lignite from North Dakota. The experimental results of lignite
reburning in the SBS were evaluated against other coals fired in both the SBS and full-scale boilers.

Baselineconditionssimulatedconditionssimilartothefull-scalelignite-f'tredboilers.Baselinetests(no

reburning)wereperformedasapointofreference.Allotherreburningresultscomparedtothebaseline

testresults.ThemajorpararnctcrsaffectingNO:_emissionswereinvestigated.Forexample,fuelsplitbetween
cycloneandreburnburnerswerevaried.Insometestconditions,fluegasrecirculation(FGR)wasintroduced
intothereburnburnerstoenhancethemixingbetweenrcburnfuclandfluegasesfromthecyclone.

Potentialside-effectsofthetechnologywerealsostudied.Unburnedcombustiblesanddustloadingsam-

plingswereperformedatthestacktoassessthepotentialofhighercombustiblelossesundcrreburning
conditions.Furnaceexitgastemperature(FEGT) wasmeasuredinordertoevaluatethepotentialvaria-
tioninFEGT. Sincethercburnzoneisoperatedunderreducingconditions,potentialforcorrosioninthis

zonewas studied.By operatingthecycloneundernormaloxidizingconditions,themajorityofthesulfur

willbeoxidizedtoSO2.Some H2S couldbcformedinsideofthereburnzone.HighlevelsofH2S near
thetubescanbec.,nducivetocorrosion.In-furnaceH2S measurementswithintherebumzonewereper-
formedtoassesspotentialforfiresidecorrosion.The simulatedsuperheaterashdepositionwas studied

forpotentialhigherashconcentrationsand/orflyashcompositionsinthefluegas.

WESTERN SUBBITUMINOUS COAL EVALUATION

NO x Emission Levels

BaselineNOt emissionlevelsadjustedto3% 02 rangedfrom736 to829ppm whilevaryingthestack02
from2.2to4.1%,respectively,at5-millionBtu_r.Since3% stack0 2istypicalofNelsonDewey Sta-
tionoperation,allsubsequentreburningconditionsarcshownwhilemaintaininganoverallstack0 2of

3%. Thus,thereferencedbaselineNO tlevelwhenoperatingat3% 0 2is769ppm. ReducingtheSBS
loadto3.7-millionBtu/hrreducedtheNO tlevelto717ppm. Thiswas theminimum loadoftheSBS as
judgedfromthecycloneslagtappinganddarkness.Figures3-1and3-2show theseresultsoftheNO t

emissionsversusstack02 concentrationsandSBS load,respectively.
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Incorporating the coal rcburning system at the SBS revealed NOx reductions on the order of 48 to 68%
from the baseline depending on rcbum zone stoichiometry (0.93 to 0.85). Maintaining the cyclone fur-
nace stoichiometry at 1.1 throughout the test sequence is critical due to the potential corrosion/operating
concerns (slag tapping) of commercial cyclones. Thus, while maintaining cyclone stoichionmry of 1.1,
the rcburnzone stoichiometry is varied by increasing the amount of the heat input diveru_d to the rcburn
burners(while also maintaining a constant reburn burner stoichiometry). To obtain these NO x reduc-
tions, the corresponding cyclone/rcburn burnercoal splits arc approximately 79/21 (0.95 stoichiometry)
and 65/35 (0.85 stoichiometry). At a rcbum zone stoichiomctry of 0.9 (29% rcburn fuel which is typical
in the Nelson l_wey Station operation), NO x emissions of 340 ppm wcrc measured which corresponds
to 55.8% NO x reduction from the baseline conditions. There is a datapoint at 0.95 stoichiomctry which
corresponds to 30% NOx reduction, but the NO x level was much above the least-square fit and was con-
sidcred scatter in data and not the general trend. Figure 3-3 shows the NO x levels versus rcbum zone
stoichiomctry. Figure 3-4 shows that rcbuming NO x levels increased from 270 to 429 ppm when the
SBS load increased from 4 to 5.8-miUion Btu/hr and at the rcburn zone stoichiomctry of 0.9.

All of the aforementioned data correspond to 0% flue gas recirculation (FGR) in the rcbum burners.
Adding FGR to the rcbum burners increases the mass flow through the burner and thus results in higher
burner velocities. When approximately 5 and 9% FGR was added to the rebum burners (at 5-million Btu/
hr and rcburn zone stoichiometry of 0.9), NO x levels of 278 and 260 ppm wcr_ achieved, respectively.

Furnace Exit Gas Temperature (FEGT)

Furnaceexitgastemperature(FEGT)didnotchangesignificantlybetweenbaselineandrcburningopera-
tion.BaselineFEGT at5-millionBtu/hrand3% stack0 2was 2003F.Incorporatingmburningrevealed

minimum FEGT effectswithinarangeof:f.50Fforthemajorityoftestconditions.FEGT increasedto
2132F(approximately130Fincrease)atthereburnzonestoichiometryof0.85.Thiscorrespondstoa
34.8%heatinputtothercburnburners.FEGT decreasedto1934Fwhen approximately5% FGR was
introducedintothercburnburners.AlthoughchangesinFEGT arelowformostofthetests(withexcep-

tionofhighrcburnfuelheatinput),convectionpassmetaltemperaturesshouldbemonitoredinfuture
full-scaleretrofitstoassurethatnoproblemsarcencountered.

Combustion Efficiency

The unburnedcombustiblesintheSBS wereallverylowduringbaselineandrcbum conditions.

Unburnedcombustiblesintheflyashwerebelow1% (refertoAppendixD) anddidnotincreasewiththe

rcburningoperation.Theseresultswereobtainedwithafinegrindrcburnfuel(84% through200 mesh;
refertoAppendixC).Thisgrindsizeissimilartothenominalcoalrcbumsize(90% through200rncsh)
thatisusedatNelsonDewey. The totalashinputtostackincreased,asexpected,fromapproximately

20% forthebaselineto30% atrcburningconditions.Althoughunburnedcarboncontentoftheflyash
didnotchange,thetotalashloadingatthestackincreased.Thiswouldpredictanincreaseinfull-scale
operation.
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NORTH DAKOTA LIGNITE EVALUATION

Reburn burner flame with North Dakota lignite was stable and attached to the bumer during all reburning
test conditions. A commercial infrared (IR) flicker-type flame scanner detected the reburn burner flame
firing North Dakota lignite. The flame detector worked satisfactorily with 29% rebum fuel and was in-
sensitive to the background radiation.

NO x Emission Levels

BaselineNO xemissionlevelsadjustedto3% 0 2 rangedfrom602to707ppm whilevaryingthestack02
from3.3to5.2%,respectively,at5-millionBtu/hr.Inthesetests,nominally3.5%ofthetotalfuelinput
and 15% oftotalairwereintroducedtothemainfurnacetosimulatethelignite-firedcoaldryersystem.

Therefore,thecyclonefurnacewasrunningbetween1to3% excessoxygen.Since4% stack02isaver-
ageoflignite-firedcycloneboilers,thereferencedbaselineNO xlevelwhen operatingat4% 0 2is690

ppm (correctedto3% 02).

Allsubsequentreburningtestswereperformedwhilemaintaininganoverallstack0 2of3%. Incorporat-
ingthecoalrcbumingsystemattheSBS revealedNO xreductionsontheorderof45 to58% from
baselinedependingonrebum zonestoichiometry(0.95to0.86).Maintainingthecyclonefurnacestoichi-

ometryat1.1throughoutthetestsequenceiscriticalduetothepotentialcorrosion/operatingconcerns
(slagtapping)ofthecyclonefurnace.Thus,whilemaintainingcyclonefurnacestoichiometryofI.I,the
reburnzonestoichiometryisvariedbyincreasingtheamountoftheheatinputdivertedtothereburn
burners(whilealsomaintainingaconstantreburnburnerstoichiornctry).To obtaintheseNO xreduc-

tions,thecorrespondingcyclone/reburnburnercoalsplitsareapproximately78.1/21.9(0.95stoichiome-
try)and66.6/33.4(0.86stoichiometry).Atareburnzonestoichiometryof0.9(28%reburnfuel),NO x
emissionsof335ppm weremeasuredwhichcorrespondsto51.4%NO xreductionfromthebaselinecon-

ditions.Figure3-5showstheNO xlevelsversusrcbumzonestoichiomctry.Alloftheaforementioned
datacorrespondto0% fluegasrccirculation(FGR)inthereburnburners.AddingFGR tothereburn
burnersincreasesthemassflowthroughtheburnerandthusresultsinhigherburnervelocities.Figure3-
6 showsthatwhen approximately10% FGR wasaddedtothereburnburners,NOx levelsof202and279

ppm wereachieveddependingonreburnzonestoichiomctry(0.85and0.93,respectively).The corre-
spondingNO xreductionis70.7to59.6%.TheeffectofFGR on NO xhasbeenobservedintheSBS with
variouscoals.However,theNO xlevelsfromtheNelsonDewey StationtestsdidnotvarywithFGR.
Thiseffectmustbcsubstantiatedonfull-scalelignite-firedboilers.

Figure 3-7 shows that reburning NOx levels decreased slightly from 323 to 303 ppm when SBS load de-
creased from 5.7 to 3-million Btu/lu"and at the rebum zone stoichiometry of 0.91. Baseline NOx levels

decreased substantially. NOx levels dropped from 754 to 471 ppm when SBS load decreased from 5.7 to
3.6-million Btu/hr. This indicates that although the NO x reduction at the SBS full-load conditions was
57%, the reduction at a lower load (3.5-million Btu/hr) was only 35% (see Figure 3-8). This lower NO x
reduction at the lower load could be due to lower cyclone temperature at the SBS with the lignite. High-
er NO x reductions can be obtained by using FGR and/or more reburn fuel. However, if the lower NO x
reduction is duplicated at the commercial units at lower loads, the NOx levels are still very low.
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High concentrations of H2S can be conducive to increased rates of corrosion. Flue gas chemistry analy-
ses were obtained throught the SBS baseline and r_burning tests with Decker coal and North Dakota lig-
nite to help quantify this potential concern. The main objective was to evaluate the formation of H2S
within the reburn zone. The Decker coal data were taken in order to evaluate the potential for tube cor-
rosion in the Nelson Dewey Station Unit No. 2.

Table 3-1 shows the H2S levels during f'u,'ingof the Decker coal and the North Dakota lignite tested un-
der baseline and rebuming conditions. In the baseline conditions, 0 ppm H2S was found with both the
Decker coal and North Dakota lignite. The rcburning system produced up to 13 ppm with the Decker

coal. SO 2 measurements in the rebum zone also showed that most of the sulfur was SO 2 and not other
corrosive species (e.g., H2S, COS, etc.). The North Dakota lignite produced higher H2S levels-- up to
160 ppm. H2S concentrations were low near the rear (rebum burner) wall indicating that good rcbum
burner flame penetration exists in the SBS. Also, in most cases, H2S levels were low near the side wails
with the exception of one point. SO 2 concentrations within the reburn zone was much higher (about one
order of magnitude) than H2S levels indicating that only small amount of sulfur was converted to H2S. If
the design of the future reburning retrofits produces H2S within the rebum zone inside the boiler and low
H2S levels near walls (like Nelson Dewey Station where up to 15 ppm were detected near rear wall with
a medium-sulfur eastern bituminous coal) then the corrosion potential should not be a concern. In-fur-

nace H2S, SO 2, and other gaseous species are shown in Appendix E.

Table3-1

H2SCONCENTRATIONSINREEURNZONE

Baseline Reburning

Deckercoal (0.32% sulfur,dry) 0 pprn 0-13 ppm
North Dakota lignite(1.61% sulfur,dry) 0 pprn 0-160 ppm

Fireside Ash Deposition

Convective surface ash deposition is a potential concern during operation of a reburning system. Since
reburning involves delaying the combustion process, slightly lower/higher FEGTs could result and thus
change the boiler deposition characteristics during lignite reburning. Also, lignite reburning may present
deposition concerns due to the potential added dust loading to the convection pass which results during
this mode of reburning operation. Not only could the increased mass loading magnify an ash build-up
problem, but a change in particle size distribution and increases in average gas velocity through the con-
vection surface could promote deposition and erosion. Two 32-hour convective surface deposition tests
were performed during baseline and lignite reburning conditions to investigate simulated superheater sur-
face deposition, heat flux variations, and sootblower cycle frequency and jet energy requirements.

Furnace waterwall deposition is also a potential area which needs to be addressed. Unfortunately, no
provisions to investigate this parameter at the pilot-scale were included in this test project. Since the SBS
furnace walls arc refractory-board covered to maintain proper gas temperature at this scale, full-scale
utility conditions are not simulated such that general deposition observations in this region would not be
directly applicable. However, no change in SBS furnace deposition was observed between the baseline
and reburning conditions.
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deposits during baseline and deposition tests were critical data for lignite rebuming and were not affected
by tube material. In addition, heat recovery could be somewhat different but still the data can be used
for relative comparison of baseline and reburning tests.

Heat Flux. Two 32-hour, 5-million Btu/hr baseline and lignite reburning tests were performed with the
North Dakota lignite to evaluate the heat flux variations versus time and sootblower pressure. Figures 3-
9 and 3-10 illustrate the simulated superheater probe heat flux data during the 32-hour baseline and coal
reburning tests, respectively. The clean superheater probe initial heat flux was approximately 14,500 Btu/
hr-ftL

Prior SBS deposition investigations revealed that sootblower pressure requirements ranged from 30 to
100 psi. Utilizing this pressure range corresponds to PIPs of 9 to 20 inches Hg, which is well within the
capabilities of commercial (approximately 60 inches Hg) sootblowing systems.

During the baseline tests, four sootblowing cycles were performed. The results show that the heat flux
degradation leveled out to about 75% of the initial clean probe values in about a 7- to 8-hour time span.
Utilizing sootblower pressure of 90 psi provided the necessary jet energy to restore initial clean heat flux
levels. Thus, 90 psi was utilized throughout the sootblowing cycles. The lignite reburning deposition test
sequence involved another four sootblowing cycles of approximately 8 hours in duration. The data reveal
that the heat flux decreased and leveled out to approximately 70% of the initial clean probe values at ap-
proximately the 8-hour time span. The data indicate that slightly more sootblowing may be required in a
commercial application but sootblower pressure will not be affected. This was confirmed by analyzing
superheater probe deposits. Figure 3-11 shows the deposition probe prior and after sootblowing during
baseline and reburning tests.

Chemical Analysis of Superheater Probe Deposit. Chemical analysis of the fly ash, coal ash, and su-
perheater probe deposits for the baseline and lignite reburning are shown in Tables 3-2 and 3-3, respec-
tively. As expected, the data show that concentrations of sodium and potassium are higher in the probe
deposits than in lignite ash. However, concentrations of sodium and potassium in the superheater probe
deposits are very similar for the baseline and the reburning conditions of lignite firing in the SBS. Previ-
ous work with two eastern bituminous coals showed that superheater probe deposit under reburning con-
ditions contains less sodium and potassium than the baseline conditions. Typical cyclone-equipped boiler
superheater deposits contain more sodium and potassium than pulverized coal (PC) boilers since these
compounds evaporate in the cyclone barrel and then condense out on the superheater tube surface. Also,
fly ash concentrations in the boiler convective bank are lower in cyclone boilers than in PC boilers due to
cyclone slagging capability. With the eastern bituminous coals under reburning conditions, sodium and
potassium concentrations of the superheater probe were less than the baseline conditions. Those data
suggest that the ash from the PC reburn burner did not evaporate as much as ash from the cyclone. With
lignite, approximately 50% of the ash was entrained as fly ash during the baseline tests. The fly ash con-
centrations were similar for both baseline and rebuming conditions presumably due to better cyclone
slagging at the rebuming conditions (refer to the previous discussion on combustible losses in this sec-
tion). These recent data with lignite suggest that since the cyclone furnace is cooler with lignite fh'ing
than with eastern bituminous coals, sodium andpotassium were evaporated similarly in the cyclone and
the reburn burner. The chemical analysis of the deposits and required sootblowing pressure to recover
the l'eat flux indicates that the fouling potential on the"superheater tubes should not be adversely affected
with lignite reburning.
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Figure3-11 Centerof thesuperheaterdepositionprobeduringthebaselineandreburnlngtests
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Comparison of the Results from the SBS and Nelson Dewey Station

The SBS data show the potential of rebuming technology for NO x reduction from cyclone boilers that
utilize North Dakota lignite. In order to assess the potential of the technology at full-scale, the data from
SBS are compared to the SBS data from other coals and the 110-MW c data from the Nelson Dewey Sta-
tion utilizing an eastern bituminous coal and Decker coal. It is important to mention that a major differ-
ence between SBS and full-scale boilers is the number of cyclones -- the SBS is fired by a single cyclone
versus full-scale boilers f'tring multiple cyclones. As a result, with the turndown on load, the SBS fuel
input is reduced to the single cyclone but in a full-scale boiler, cyclone(s) can be taken out of service.
NO x emissions and other boiler characteristics could be substantially different at lower loads. Therefore,
it is reasonable ,tocompare the results of the full-load conditions for the SBS and Nelson Dewey Station.

Figure 3-12 shows the SBS NOx levels with an eastern bituminous coal (Lamar), a western subbitu_:'i-
nous coal (Decker), and the North Dakota lignite. At the baseline conditions, Lamar produced the high-
est NO x emissions and North Dakota lignite the lowest (940, 769 and 690 ppm for Lamar, Decker, and
North Dakota lignite, respectively). Incorporating the reburning system produced NO x reductions of 44
to 62% for Lamar, 48 to 68% for Decker, and 45 to 58% for lignite. The difference in NOx emission
levels can be partially explained by the flame temperature, coal volatile matter, and nitrogen contents.
Lamar is a high-volatile-matter coal with a fixed carbon/volatile matter (FC/VM) ratio of 1.15 and a fuel
nitrogen content of 1.57 on a dry-ash-free (I)AF) basis. Decker has a FCNM ratio of 1.13 and a much
lower fuel nitrogen content of 0.99 on a DAF basis. The North Dakota lignite has a FC/VM of 0.92 and
nitrogen content of 1.12 on a DAF basis. Generally, fuels with low FC/VM and high nitrogen content
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Section4

CONCLUSIONS

Based on the Babcock & Wilcox small boiler simulator (SBS) pilot-scale results and comparison of data
with the full-scale Wisconsin Power & Light's Nelson Dewey Station Unit No. 2, the following conclu-
sions can be derived:

• Rvbuming is a technically feasible NOx reduction technology for cyclone boilers firing lignite,

• A 45-58% overallNO xreductionwas achievableinpilot-scaletestingusingNorthDakotalignite.
ThisoverallNO xreductionisattributedtotwodifferentmechanisms:
- NO xreductioninthereducingenvironmentoftherebum zoneviatherebumingprocess
- NO xreductionviareducedheatinputatthecyclone

• Flue gas recirculation (FGR) to the rebum burners improved the NO x reduction capabilities at the
SBS facility. The overall NO x reduction with 10%FGR was 59.6 - 70.7% while firing the North
Dakota lignite. The effect of FGR on NO x levels has been observed in the SBS with various coals.
The Nelson Dewey Station results did not show a significant effect of FGR on the NOx levels. The
effect of FGR on the NOx levels is not clear and requires full-scale evaluation on lignite-fired
cyclone boilers.

• The lowerreburnzonestoichiometryprovidedtheoverallbestNO xreduction.

• SBS NO xreductionlevelswereapproximately8% greaterthanthoseobservedduringtheNelson

Dewey Stationtestproject.The higherNO xreductionintheSBS isattributedtobettermixing
betweentherebumfuelandboilergasesandalsopossiblyduetothehigherbaselineNO xlevels.
However,SBS baselineNO xlevelsduringlignitefiringweresubstantiallylowerthanthatobserved

whilefLdngbituminouscoal(690ppm versus950ppm). Therefore,similarNO xreductionis
expectedinfull-scalelignite-firedcycloneboilersandtheSBS ifthemixingcharacteristicsofthe
SBS canbeduplicated.

• CombustiblelosseswerenotaffectedbytherebumingprocesswhilefiringNorthDakotaligniteat
full-loadconditionsintheSBS. Unburnedcarbon(UBC) contentoftheflyashwas alwaysbelow
I%.

• CO emissionlevelswerelow (lessthan40ppm)throughoutthevariousconditionsandthusshould

notbeaproblemwhen usingthereburningprocess.
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Section$

RECOMMENDATIONS

• Forretrofitapplications,site-specificengineeringandeconomic evaluations,will bere_luiredin
orderto determinethereburningtechnologypotential.

• Improvedcombustioncontrols,includingairandfuel inputto cyclones, rebumburners,and
overfireair(OFA) ports,areessentialto the successfulapplicationof the reburningtechnology.

• Cyclone mustoperateunderanoxidizing environmentto minimizepossible corrosionin the cyclone

• Mixing betweenreburnfuel/airandcyclone gases is a keyfactoron the performanceof the
reburningsystem. Mixingperformanceof theSBS and NelsonDewey Unit No. 2 shouldbe
consideredas a minimumcriteriain designof full-scaleretrofits

• Utilize the SBS stoichiomctriesand averageresidencetimes in the design of the full-scale retrofit
as a startingpoint. Physicaland/ornumericalmodelingis recommendedto assess/improvethe
mixing performanceif required.
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SMALL BOILER SIMULATOR (SBS)



Appendiz A

iIOILtCR S__:m (SBS)

6o2I,]r_ SD(UI_'_R (SBS)

Based on the industry need for a pilot-scale cyclone boiler simulator, Babcock

& Wilcox (B&W) designed, fabricated, and installed such a facility at its

Alliance Research Center (ARC) in 1985. The project involved conversion of an

existing pulverized coal-fired facility to be cyclone-firing capable. Addi-

tionally, convective section tube banks were installed in the upper furnace in

order to simulate a typical boiler convection pass. The small boiler

simulator (SBS) is designed to simulate most fireside aspects of full-size

utility boilers such as combustion and flue gas emissions characteristics,

fireside deposition, etc.

Simulation Criteria

Prior to the design of the pilot-scale cyclone boiler simulator, the various

cyclone boiler types were reviewed in order to identify the inherent cyclone

boiler design characteristics which are applicable to the majority of these

boilers. The cyclone boiler characteristics that were reviewed include NO x
emissions, furnace exit gas temperature (FEGT), carbon loss, and total furnace

residence time. Previous pilot-scale cyclone-fired furnace experience

identified the following concerns:

• Operability of a small cyclone furnace (e.g., continuous slag

tapping capability).

• The optimum cyclone(s) configuration for the pilot-scale unit was

debated. Commercial cyclone boiler systems can include front-wall

fired, opposed-wall fired, and single or multiple cyclone

elevations. In addition, there are different cyclone burner and

cyclone furnace designs presently in operation.

• Compatibility of NO x levels, carbon burnout, cyclone ash carryovez
to the convection pass, cyclone temperature, furnace residence

time, and FEGT. Due to the various sizes/types/fuels burned,

commercial cyclone units operate within a large range of

combustion and pollutant conditions.

Originally, an opposed-wall fired, cyclone design was proposed, based on the

large number of cyclone utility boilers falling into this design category.

Using this as the design basis for the pilot-scale unit would involve having

two 3-million Btu/hr cyclones. A _eview of past experience revealed that the

smallest cyclone ever designed/operated was 10-million Btu/hr. Based on this

and coupled with concerns about fabrication and slag tap operation (due to

size), it was decided to proceed with designing a single 6-million Btu/hr

cyzlone to accommodate the SBS facility.

A-I
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this review, a range of residence times was generated in order to bracket the

general cyclone boiler population. Generally, the study showed that single-

wall-fired cyclone units contain furnace residence times on the lower side of

the general population range. Although this is true, the majority of single-

wall fired units do have sufficient residence time available for the reburning

technology. Thus, the SBS cyclone design criteria was to simulate the

geometry of B&W's con_uercially operated, single-wall-fired cyclone boiler

type. In addition, the SBS furnace was insulated in order to achieve a

comparable flue gas time/temperature relationship to actual field operating

experience.

Pilot-Scale Furnace Facilitv Descriptio n

B&W's 6-million Btu/hr small boiler simulator (Figure 1) was utilized to

perform the pilot-scale cyclone reburning tests. The SBS is fired by a

single, scaled-down version of B&W's cyclone furnace. Coarse pulverized coal

(44% through 200 mesh), carried by primary air, enters tangentially into the

burner. (Pulverized coal had to be utilized in the SBS instead of crushed

coal in order to obtain complete combustion in this small cyclone.) Preheated

combustion air at 700°F enters tangentially into the cyclone furnace. The

larger coal particles are captured and burn in the molten slag layer formed

within the cyclone furnace, while the finer particles burn in suspension. The

mineral matter melts, exits the cyclone furnace from the tap at the cyclone

throat, and is dropped into a water-filled slag tank. Only 15 - 20% of the

ash leaves the cyclone with the flue gases and enters the main furnace.

STACK
STEAM

SUPERHEATER
FOUUNG TUBE
DEPOSITION PROBE

REHEATER
DEPOSITION "-
PROBE

OVER FIRE

AIR PRNACE ARCH

PRIMARY AIR
COAL

TERTIARY AIR

SECONDARY AIR

FLUE GAS

RECIRCULATION
SLAG

RE
BURNERS

|LAO COLLECTOR
AND FURNACE

SLAG TAP WATER SEAL

Figure I Small Boilez Simulator (SBS) Facility
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Appendix B

LIGNITE.FIRED CYCLONE BOILER OPERATIONAL CONDITIONS



MR Young U2 Data Coyote Data LOS Data Tea PmKnetere

Cyclone Coal Rlow Rate (LiftLine) 95-96% 96.5% 98% 96.5%

Cyclone Coal Feed Parlicle Size Distn'bution 12%-200 Mesh N/A 16%-200 Mesh 14%-200 Mesh

P,mary Air Flow Rate 10-12% 15% 11-15% 13%

.'Sq:u_ndalyA. Flow Rate 70-76% 75% 65-75% 70%

Sucondary Air Temperature 720--750 Deg. F 720 Deg. F 650-750 Deg. F 720 Deg. F

T_:wtiaryAil Flow Rate 0.5-1% 5% 1-2% 2",;,

Cyclone Excess Oxygen 2% 02 N/A 2-3% 02 2% 02

Vent Line Coal Flow Rate 4-5% 3.5% 2% 3.5%

Vent Line Coal Moisture Content 6-7% 16.5% 20-23% 15%

Vent Line Coal/Air Temperature 140 Deg. F 140 Deg. F 120 Deg. F 140 Deg F.

Vent Line Static Pressure 2-41"120 1"H20 -1" to +3" H20 1.5"H20

Vent Line Coal Fineness 95%-325 Mesh 98%-200 Mesh 86%-200 Mesh 95%-200 Mesh

Vent Line AsrFlow Rate 12-14 % 15% 15-19% 15%

Fuel Conditioner Discharge Line NIA NIA NIA N/A
03
'- Static Pressure & Temperalure 270-300 Deg. F 140 Deg. F 120 Deg. F 140 Deg. F

Gas Temperaing/Recirculation Flow Rate 33-40% 1.4MLB/HR AI Loads 1.3 MI.B/HR-Full Load 1.4 MLB/HR-Full Load
GTIGR - 50/50 varies 600 I_.B/HR-Haff Load 600 I_.B/HR-Haff Load
wl FEGT & MS Tamp

Temperature vs Load 670-700 Deg. F 650 Deg. F @ 400 580 Oeg. F-Full Load 650 Deg. F -Full Load
550 Deg. F @ 280 440 Deg. F-Half Load 550 Deg. F-Half Load

[:ufnace Exit Gos Temperature (FEGT) 1780-1850 beg. F 1850 Deg. F @400 1750-1850 Deg. F 1850 Deg. F

Furnace Pressure at the Vent Line Ele'4don vs Load 0"+-0.2" H20 -0.5"H20 0" to -0.5" H20 0" H20

Fconomtzer Outlet Oxygen (%) vs Load 3.8-4.0 % 3.2% @ 400 4%-FULL LOAD 3.8%-Full Load
4.5% @ 280 6%-Half Load 5%-Half Load

A, Heater Outlet (Air) Pressure vs Load 42-44" H20 46" H20 40-42" H20 44" H20

Air Healer Outlet (Air) Temperature vs Load 720-750 Deg. 725 Deg. F 650 Deg. F-Full Load 700 Deg. F -Full Load
550 Deg. F-Half Load 550 Dog. F-Half Load

Unburned CombustiblesjNOxJCO Data vs Load 0.6-2% LOI 1.5% LOI 2% LOI 1.5% LOI

Secondary Superheate¢lReheater Altempefldor O-Ck,lm 250 I_t.B/I-IR-SSH 10 I_.B,'HR-SSH 10 KLB/HR-SSH

Spray Flow Rales vs Load (Dirty vs Clean) 0-Dirty 0 I<LB/HR-RSH 5 Iq_B/HR-RSH 5 I_.B,HR-RSH

Fly Ash/Slag Split 45% Fly Mh 50% Fly Ash 40% Fly Ash 45% Fly Ash
55% BOO,.Ash 50% BoL Ash 60% Bat. Ash 55% Bat. Ash



Appendix C

PARTICLE SIZE DISTRIBUTION OF DECKER COAL AND NORTH DAKOTA LIGNITE



C- 21128, PULVERI ZED COAL

FROM BELT, 2/2/93 @
0500 HRS.

MICRONS % LESS DIFF

4800.00

3394.11

2400.00 I00.00 .65

1697.06 99.35 .49

1200.00 98.86 1.76

848.53 97.10 1.31
600.00 95.79 3.87

424.26 91.92 2.74

300.00 89.18 4.41

212.13 84.77 5.99

150.00 78.78 9.69

106.07 69.09 13.13
75.00 55.96 11.64

53.03 44.32 10.84
37.50 33.49 8.90

26.52 24.59 6.34

18.75 18.25 4.94

13.26 13.31 5.38

9.38 7.93 2.91

6.63 5.02 1.44

4.69 3.58 1.37

3.31 2.20 .88

2.34 1.32 .45

1.66 .87 .37

I. 17 .50 .28

.83 .22 .16

.59 .06 .06

.41 .00 .00

.29

.21

.15

CS (CAL SURF AREA)= .27 M**2/CM**3

MMD(D43)=142.57 MICRONS

SMD(D32)= 22.51 MICRONS
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C-21087, PULVERIZED COAL,

12/8/92 @ 1645 HRS., DECKER

COAL SUB-BITUMINOUS-WESTERN,

BELT OF WEIGH FEEDER(POST CAL)

MICRONS % LESS DIFF

4800.00

3394.11

2400.00

1697.06

1200.00 I00. O0 .17

848.53 99.83 .13

600.00 99.70 .23

424.16 99.47 .17
300.00 99.30 .30

212.13 99. O0 .70

150.00 98.30 3.21

106.07 95.09 10.90

75.00 84.18 17.92

53.03 66.26 17.72

37.50 48.54 13.14

26.52 35.40 12.17

18.75 23.23 7.40

13.26 15.83 5.36

9.38 10.47 4.77

6.63 5.70 2.74

4.69 2.96 1.50

3.31 1.45 .74

2.34 .72 .30

1.66 .41 .24

1 •17 .18 .14

.83 .04 .04

.59 .00 .00

.41

.29

.21

.15

CS(CAL SURF AREA)= .30 M**2/CM**3

MMD(D43) = 49.38 MICRONS

SMD(D32) = 20.26 MICRONS
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C-21118, BASIN ELECTRIC/

ARC SBS PILOT, AS FIRED

LIGNITE, 1/11/93 @ 1500 HRS.,
BASELINE TEST

MICRONS % LESS DIFF

4800.00

3394.11

2400.00 100.00 .01
1697.06 99.99 .00

1200.00 99.99 .22

848.53 99.77 .17

600.00 99.60 1.00

424.26 98.60 .70

300. O0 97.90 9.67

212.13 88.23 12.39

150.00 75.83 12.29

106.07 63.55 17.42

75.00 46.13 10.46

53.03 35.67 9.39

37.50 26.29 7.55

26.52 18.74 3.00

18.75 15.74 6.77

13.26 8.97 1.55

9.38 7.42 1.94

6.63 5.48 3.07

4.69 2.41 1.10

3.31 1.31 .58

2.34 .73 .30

1.66 .43 .22

1.17 .22 •15

•83 .07 .06

•59 .01 .01

•41 .00 .00

.29

.21

.15

CS(CAL SURF AREA)= .21 M**2/CM**3

MMD(D43) =I05.73 MICRONS

SMD(D32)= 28.45 MICRONS
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Appendix D

PARAMETRIC LIGNITE REBURNING EVALUATION RESULTS
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IN.FURNACE PROBING DATA
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IN-FURNACE TEMPERATURE LEVELS - BASELINE CONDITIONS
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APPENDIX NO. 4

Nelson Dewey In-Furnace Gas Species
and Temperature Measurements

• Basel ine/Reburning In-Furnace Prob|ng Data at 110 IN

• Basel ine/Reburning In-Furnace Probing Data at 82 HW
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Wisconsin Power & Light
Nelson Dewey Station Cyclone Reburn
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Wisconsin Power & Light
Nelson Dewey Station Cyclone Reburn
In-furnace Problng Elevatlon 676
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Wlsconsln Power & Llght
Nelson Dewey Statlon Cyclone Reburn
In-furnace Problng Elevatlon 676
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Wlsconsln Power & Llght
Nelson Dewey Statlon Cyclone Reburn
In-furnace Problng Elevatlon 676
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BASELINE/REBURNINGIN-FURNACE
MEASUREMENTS AT 82 MW
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Wisconsin Power & Light
Nelson Dewey Station Cyclone Reburn
In-furnace Probing Elevation 700
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Wisconsin Power& Light
Nelson DeweyStation CycloneReburn
In-furnace Problng Elevatlon700
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Wisconsin Power & Light
Nelson Dewey Station Cyclone Reburn
In-furnace Probing Elevation 676

Test ID: 4B
Temperatures F Condition: Baseline- 82 MW
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Wisconsin Power & Light
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APPENDIX NO. 5

Balance of Plant Details



1.0 Pulverizer & Feeder Enclosure

An enclosure was built to house the coal reburn fuel preparation
equipment and its auxiliaries. The new structure is attached to,
and integrated with the existing Unit #2 boiler house.

1.1 Foundation

A new foundation was installed for the pulverizer/feeder enclosure.
Design of the foundation indicated a need for 81 pilings to be
driven, reinforced with steel bar internally and filled with
concrete. These reinforcing bars are tied into the foundation
concrete reinforcing bars. Once this was complete and the
reinforcing steel was placed into position for the main slab, the
bulk of the concrete was poured. The main slab is 5-1/2 feet deep,
about 60 feet long and 30 feet wide. All anchor bolts for major
equipment and structural steel were set prior to pouring the
concrete.

J

1.2 Structure

The coal reburn enclosure consists of insulated metal siding, a
metal sided roof, and is approximately 61 feet long by 28 feet wide
and has an overall approximate height of 71 feet. The enclosure,
which is directly attached to the east side of the existing Unit #2
boiler house, consists of two (2) main floors; the pulverizer floor
and the feeder floor.

The facility includes the following items:

• Insulated rolling steel door
• Floor drainage system
• Gutters and downspouts
• Heating and ventilation system
• Lighting
• Public address system
• Fire protection system
• Access platforms and stairways
• Direct access to the existing boiler house

1.3 Steam Heating & Pulverizer Inertlmg System

Steam is supplied for both building heat and the pulverizer inerting
process. The steam source is from the plant's existing heating
steam piping. Steam is available from both Unit #1 and Unit #2
heating systems.

1.4 Fire Protection System

Four (4) fire hose stations are located throughout the new reburn
facility. Water for the new fire protection system is sourced from
the plant's existing service water system.
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1.5 Conveyor Extension Enclosure

A newly built enclosure accommodates the extension of the existing
tripper conveyor equipment. The new enclosure is attached to the
main boiler house directly above the reburn coal silo and pulverizer
enclosure. The conveyor extension is now an integral part of the
existing conveyor system. A new coal chute directs the coal from
the feeder extension enclosure at elevation 738' - 0" to the top of
the new coal silo at elevation 718' - 0".

The new enclosure consists of insulated aluminum siding and roof.
The structure, attached to the East side of the existing boiler

house,, extends out approximately 12.'. The structure is
approximately 16' wide with a nominal helght of 12'.

The new enclosure houses the following equipment:

• Relocated conveyor head pulley & drive
• Relocated dust collection pick-up duct
• Relocated belt cleaner
• Miscellaneous related hardware

2.0 Auxiliaries

2.1 Service Water

Service water is required for the pulverizer inerting and clearing
process, pyrites removal system, providing the cooling medium for
the pulverizer lube oil set, PA fan bearings, and the pulverizer
hydraulic loading system. A 4" pipe connection ties into the
existing 12" High Head Service Water line, located in the main
boiler house, to satisfy the service water requirements.

2.2 Instrument Air

Instrument air is required to operate the various components
involved in the coal reburn process. The existing plant instrument
air system is capable of meeting the total needs for the newly
installed equipment.

2.3 Service Air

Service air requirements will be met with the existing plant station
air system. The majority of plant station air will be used for the
atomizing air requirements at the reburn burner front.

2.4 Seal Air

Two (2) separate seal air systems were installed to meet the needs
of various equipment. One system, a skid mounted package, provides
the seal air for the pulverizer, gravimetric feeder, hot primary air
fan, and the rotating classifier gearbox. The newly installed seal
air blower and motor are capable of supplying approximately 3100
scfm at 79" w.c. boost. The blower/motor skid is mounted on the
feeder floor.
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The reburn burner flame scanners require seal (cooling) air to
provide adequate protection for the flame scanner hardware during
conditions when overheat damage can occur. The primary source of
cooling air is the forced draft fan discharge duct.

In order to provide adequate cooling when the primary system fails
or becomes inoperable (FD fans/boiler trips), a skid mounted blower
will provide back-up protection. The single blower system was
installed and tied into the primary scanner cooling air system.

3.0 Miscellaneous Mechanical Modifications

3.1 Observation & Test Ports

Observation test p_rts were installed in the furnace walls to
provide access for test equipment and for monitoring furnace
conditions. This was done in April, 1990, prior to baseline
testing.

3.2 Furnace Wall Throat Openings

Two (2) hi-metallic (carbon steel with a stainless cladding) furnace
wall throat openings were installed to monitor the affects of the
inherent reducing atmosphere of the reburn process at the reburn
burner throat region on two of the four burners. The other two
burner throat regions were made up of standard carbon steel tubes.
Impact of the reducing atmosphere on two materials are thus studied.

3.3 Furnace Wall Corrosion Test Tubes

An additional corrosion evaluation to determine if corrosion is more
of a problem at higher metal temperature was done via thicker-walled
tubes installed at three (3) selected furnace regions. The thicker
walled tubes artificially elevate tube OD metal temperatures. The
location of these new thicker tubes was between the reburn burners

(EL. 664'- 6") and the overfire air ports (EL. 681'- 2"). Three (3)
sets of straight tubes were installed on the left-hand sidewall,
right-hand sidewall, and rear wall locations. Each set of tubes
consists of one tube made of standard (thicker) material, and the
other of bi-metallic (thicker) material.

3.4 Metal Temperatures/Attemperators/Thermocouples

Due to the nature of reburn operation, cyclone firing with
simultaneous combustion of pulverized fuel at a higher elevation
within the furnace, higher furnace exit gas temperatures can be
expected. Consequently, higher component metal temperatures are
likely. Operating the unit at 110% of it's maximum continuous
rating also contributes to higher furnace exit gas temperatures than
used for the original design.

With the expectation of higher metal temperatures, many boiler
operational scenarios were evaluated, and worst case conditions were
studied. Five (5) potential components were identified which
exhibit the possibility of exceeding allowable metal temperature.
These were:
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I. Rear Vertical PSH Outlet Leg
2. Top Horizontal PSH Outlet Leg
3. PSH Outlet Piping Bend
4. SSH Intermediate Header
5. RH Intermediate Header

Prior to the baseline testing of Unit #2 at WP&L's Nelson Dewey
Station, thermocouples were installed on the secondary superheater
and reheater intermediate header outlet legs. Ten thermocouples
were installed per header. During construction, eleven (ii)
additional thermocouples were installed on the primary superheater
outlet legs and header wall. The primary superheater is expected to
exhibit the greatest potential for exceeding the maximum allowable
stresses due to increased metal temperatures. Additionally, two
thermocouples were installed on the reheater intermediate header end
caps. The end caps are theoretically the limiting factor for
maximum allowable temperature of the header.

In recognizing the potential for higher metal temperatures, B&W
installed an ample number of thermocouples to confidently monitor
the major components within the unit when the reburn system is in
service. In addition, temperature alarms were set for the various
components.

4.0 Control System Modifications

An upgrade of the plant's Bailey Net 90 System was installed to
control the reburn system and to interface with the existing
controls for Nelson Dewey Unit No. 2. Control functions impacted by
the reburn system are described below:

4.1 Cyclones

Cyclone operation is governed by the existing Net 90 system
which interfaces with th? reburn Net 90 control system. With
the reburn burners in service, the cyclones contribute

approximately 70-75% of the total required fuel (BTU) input to
the boiler. Total fuel flow to the cyclones is based on the
summation of the individual cyclone feeder mass flows. The

fuel (BTU) demand for each cyclone establishes the
stoichiometric combustion requirements for the cyclones. This
stoichiometry is then adjusted to the desired value (1.1
expected) with the reburn burners in service. Measured 02
correction or trim apply to the cyclone firing parameters when
the reburn burners are out-of-service only.

4.2 Fuel Preparation Equipment & Reburn Burners

Fuel input to the coal reburn system, during "normal" boiler firing
conditions, ranges between 25-30% of the total heat (fuel) required
to maintain a specific boiler load. The existing Net 90 control

system, at an estimated minimum boiler fuel loading of
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approximately 30-35% boiler MCR, "releases" the reburn system for
operation.

The energy flow demand to the reburn burners is established as a
function of the total boiler energy release demand from the Boiler
Master, or the actual cyclone energy release rate. The reburn
burner firing rate is not used to automatically make up cyclone fuel
flow which has been lost or cross limited. The Reburn Master serves

as the "Pulverizer" Master due to the single pulverizer system. The
Reburn/Cyclone Ratio Controller allows the control room operator to
make minor (small) adjustments to the reburn firing rate in direct
proportion to the cyclone firing rate.

Feeder Speed

The coal feeder delivers coal to the pulverizer on a weight flow
basis, but the pulverizer firing rate demand is on an energy flow
basis. This energy (BTU) flow demand is converted to a weight flow
demand using the actual fuel heating value before it is utilized by
the feeder. The feeder demand is sent directly to Stock's
gravimetric feeder control package (local panel), which converts the
demand into a coal flow rate (feeder speed), via a closed loop
system. The feeder demand has a cross limiting function to prevent
coal flow from exceeding the limits of the reburn system.

Primary Air (PA) Fan

Primary air serves to transport the pulverized coal from the
pulverizer to the reburn burners, and its flow requirements are
based solely on the fuel flow demand to the feeder. The difference
between the primary air flow demand and the measured primary air
flow entering the pulverizer windbox, is used to control the primary
air fan variable speed drive. The primary air flow is temperature
compensated, and in order to maintain required burner line
velocities, a minimum limit on primary air flow is provided.

Reburn Air Plow

Total reburn air flow consists of the summation of the primary air
flow, secondary air flow, and gas recirculation flow to the reburn
burners. Both the secondary air and gas recirculation flow are
controlled by individual dampers with integrated electric drives.
In-line flow monitors, situated downstream of the control dampers,
measure the respective flows.

The total reburn air flow demand developed from the pulverizer
demand is on a stoichiometric basis (0% excess air). Controls allow
for adjustment of the stoichiometric demand to the desired fuel/air
ratio at the burners. The operators also have the means to adjust
the ratio between the secondary air and gas recirculation flow.
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Burner Gas Recirculation Flow

The burner gas recirculation flow demand is established as a
function of the reburn flow demand. This allows adjustment of the
mass flow to the burners to achieve the desired penetration into the
furnace while maintaining the desired stoichiometric conditions.
The operator can use a secondary air/gas recirculation ratio
controller, but the controller has a limited adjustment range.

Pulverizer Outlet Temperature

In addition to using primary air for transporting the pulverized
coal to the burners, the hot primary air is also used to partially
dry the coal in the pulverizing process. The primary air system is
comprised of separate hot air and tempering (cold) air ducts, where
the junction point is located upstream of the primary air fan.

Each hot air and tempering air duct is equipped with a single
control damper for regulation of their respective flows. A single
element control using the pulverizer outlet temperature modulates
the dampers to maintain the pulverizer outlet temperature at its set
point. The hot air and tempering air dampers are positioned
inversely, and at no time during normal operation does the control
system allow for both dampers to be closed at the same time.

Burner Management Coordination

The burner management system coordinates the actions of the
pulverizer/reburn system with the overall unit controls, during
start-up and shutdown of the pulverizer/reburn system. For example,
the operator has the means to start-up or shut down the reburn
system in a controlled manner, prior to or after full automatic
operation of the boiler.

4.3 Overfire Air Ports

The overfire air (OFA) ports provide the remainder of the required
secondary air flow, based on the total boiler air flow demand. The
secondary air flow to the OFA ports is regulated by a butterfly
damper located downstream of the air heater air recirculation duct.

The total boiler air flow is established as a function of the total

boiler energy release demand. Flow through the OFA ports is
regulated to provide any additional air flow needed to make up the
difference between the total boiler air flow demand and the

summation of the measured individual cyclone air flows, and the
pulverizer group flows. The pulverizer group flows include the
measured primary air flow, secondary air flow, and gas recirculation
flow.

When the reburn burners are in service, the existing 02 trim control
station will adjust the OFA port air flow rate to meet the total air

{ flow requirement based on the 02 set point. Measured O_ trim may be
used with the OFA control where the 02 set point also serves as the
excess air set point for the total boiler air flow demand.
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5.0 Electrical

5.1 Main Svitchgear

A new 4160 Volt switchgear circuit breaker was added to the plant's
existing 4160 Volt switchgear to service the coal reburn motor
control center (MCC). The electrical contractor made all the
necessary high voltage bus and grounding connections to existing
swltchgear.

5.2 Coal Reburn Transformer

A "step-down" transformer was required to lower the voltage to
accommodate the 480 Volt Coal Reburn MCC. Accordingly, a 1500 kVA
transformer was installed to decrease the voltage to the required
480/277 volts.

5.3 480V Coal Reburn MCC

To meet the requirements of the coal reburn system equipment, a
newly installed motor control cabinet was provided. The coal reburn
MCC provides power distribution to small and medium sized motors,
heaters, and lighting. The MCC also provides 120-Vac distribution
to the coal reburn equipment. The motor control cen_er consists of
the following twenty-five (25) compartments connected directly to
the 2000 Amp bus:

• Incoming Feed
• Lighting Transformer
• Gravimetric Feeder Motor

• Primary Air Fan Shut-off Damper
• Rotating Classifier/Hydraulic Loader
• Welding Receptacles 2-1 & 2-2
• Pulverizer Lube Oil Set

• Coal Feeder Discharge Valve
• Pulverizer/Feeder Seal Air Fan
• Coal Reburn Roof Vent Fan 2B

• Roll Wheel Pump
• Coal Reburn Building Motor Operated Door
• Coal Reburn Roof Vent Fan 2A

• Primary Air Fan VFDS
• Diverter Gate Motor Operator
• Silo Fill Chute Heating Panel
• 120/240V Distribution Panel
• Damper Drive Distribution Panel
• 4 Spares

5.4 Damper Drive Distribution Panel

A distribution panel, powered by the 480V Coal Reburn MCC, is
available to power the individual coal reburn process damper controli

drives. These drives include the following:

• Burner Secondary Air Damper Control Drive
• Burner Gas Recirculation Damper Control Drive
• Hot Air Damper Control Drive
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• Secondary Air/Gas Recirc. Damper Control Drive
• Overfire Air Damper Control Drive

5.5 120/240V Distribution Panel

Power from the 120/240V distribution panel is supplied from the 480V
Coal Peburn MCC. The voltage is reduced to the necessary 120/240V
via a transformer located within the 480V Coal Reburn MCC cabinet.

The following equipment is tied into the 120/240V distribution
panel, all with 20 Amp breakers.

• Steam Unit Heater Fans
• Coal Reburn Roof Vent Fan 2C
• Coal Reburn Roof Vent Fan 2D
• Silo Level Detector
• Junction Box RB03

• Pulverizer Motor Space Heater
• Secoal III Monitor Cabinets
• Stock Feeder Cabinets

• 24 Spares

5.6 Variable Frequency Drive I

An Allen-Bradley variable frequency drive is used for controlling
the speed of the primary air fan. The VFDS is installed adjacent to
the 480V Coal Reburn MCC.

5.7 Lighting

All of the lighting was furnished and installed to conform to the
specifications set forth in Sargent & Lundy Specification W-2595,
"Electrical Installation Work."

5.8 Bailey NET-90 Cabinets

Three (3) Bailey Net-90 cabinets were furnished for the coal reburn
project. The cabinets were installed in the control room near the
existing Net-90 cabinets.

5.9 Control Room Panel Board

Panel board modifications were required to meet the needs of the
newly installed reburn equipment. The modifications basically
consisted of control switches and lights, manual/auto control
stations for the reburn process, annunciators, and ammeters.

6.0 Start-Up Review

Once the construction work was completed, start-up activities were
formally initiated by B&W on October 29, 1991. The start-up
activities included operator training, cold and hot air flow
calibrations of all the air/gas recirculation duct/flue systems, and
then actual reburn equipment operation. Based upon the reburn
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system start-up unknowns, it was decided to initiate reburn
operation at 90 MW. This would provide adequate boiler capability
for any temperature/pressure excursions that might occur with the
units control system. Each of these activities will now be
discussed.

6.1 Operator Training

A series of five training sessions were provided by B&W and WP&L for
the Nelson Dewey plant operators prior to initiation of reburn
system operation. The five sessions were:

1) General overview

This session provided an overview of the reburn system including
background and emphasizing reburn combustion equipment (burners,
flame scanners, ignitors, etc.).

2) Pulverizer Training

This session consisted of classroom instruction emphasizing MPS
! pulverizer operation and safety. The pulverizer hydraulic and

lubrication systems were also reviewed.

3) Inerting and Clearing Procedure

This session consisted of hands-on operation of the pulverizer
inerting and clearing system as well as the pyrite removal system.

4) Reburn Auxiliary Equipment

Topics for this hands-on session were the seal air system, the
rotating classifier lube set, hydraulic loading system and the
primary air fan variable frequency drive operation.

5) Controls and Interlocks

Reburn equipment start and stop sequences were reviewed and training
was provided at the main control board to explain interlocks and
alarm indications.

6,2 Boiler Start-up

Prior to actual boiler start-up, cold air flow calibrations were
performed on each of the new reburn systems flow paths in order to
ensure accurate air monitor indications. The actual measured values

were compared to the air monitor indications. The following ducts
were tested at various flow rates/damper positions: overfire air
(OFA), gas recirculation to the burners, secondary air, and the
primary air. Based upon initial indications, leakage rates for the
control dampers appeared to exceed specification and the damper
vendor was notified and attempts were made to reduce the flows to
meet the specifications. Subsequent to these tests, the boiler
start-up was initiated.
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With the boiler in operation and firing a blend of bituminous and
sub-bituminous coals, cooling air flow rates for the reburn burners
and overfire air (OFA) ports were optimized to maintain acceptable
metal temperatures. The air control damper's limit switches were
set to stop the dampers from closing beyond the minimum position for
adequate flow. In addition, the boiler controls were modified to
accommodate the extra air flow required for cooling the reburn
system components.

Operating the boiler under no reburn conditions, hot air flow
calibrations of the same instruments previously tested on cold air
flow were carried out. Inconsistencies between the measured flow
rates and the air monitor indications were identified for a few of
the systems and investigations commenced to identify the problems.
Other activities carried out to ready the reburn system for
operation included check out of the reburn burner oil lighters and
flame scanners. These systems were successfully started-up and
debugged as oil and air pressures were optimized to minimize lighter
heat input while maintaining successful scanner operation. This was
done to reduce impacts on boiler operation during reburning start-
up/shut-down sequences. Also, as part of burner and lighter system
start-up, verification of all the control interlocks was completed
to assure safe operation.
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SECTION 1

INTRODUCTION

Unit Number 2 of the Nelson Dewey Station of Wisconsin Power and Light was used as the

host site for a demonstration of coal reburning for NO x control. This demonstration was conducted

as one of the Clean Coal Technolog)' Round 2 projects. The overall purpose of the demonstration

was to evaluate coal reburning as a control option for the B&W cyclone-fired slag tap boiler design

as is used in the Nelson Dewey test boiler. The cyclone boiler design features high-intensi_'

slagging combustion which yields high baseline NO x emissions. This design is also not easily

modified for low-NO x operation by simple combustion modifications.

The scope of the CCT coal reburning program was to conduct initial baseline
I

characterization tests, and then retrofit and test the reburn hardware (pulverizer, reburn burners.

overfire air ports) under short term optimization runs and long term performance operation. The

post retrofit testing was designed to evaluate the foUowing pa-ameters:

• Ef/ects of reburn configuration on NO x reduction effectiveness; effects of reburn fuel

fraction, stoicMometric ratios, temperatures and mixing configuration

• Effects of reburning on boiler operation: efficiency, carbon loss, fireside temperature

distributions, slagging, steam temperatures

• Effects of reburning on environmental loadings from the boiler: NO x and other criteria

species, particulate, particle size, trace metals, organics, ash leaching.

Acurex Environmental was contracted to conduct environmental monitoring to support the thh-d

evaluation and to contribute data to B&W and WP&L to support the first and second evaluations.

The schedule for the coal reburning program was as follows:
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Baseline Characterization September 1989 to June 1990

D esi_ & Installation March 1990 to November 1991

Startup December 1991 to March 1992

_ptimization & Parametric Tests Februar)' 1992 to May 1992

Long Term Performance Tests June 1992 to December 1992

_Western Coal Tests Januar)' 1993

The environmental testing in support of the baseline characterization was documented in a separate

report, Reference 1. The purpose of this report is to document the data and results of the three

post-retrofit test series: optimization, performance and western coals testing.

The overall purpose and scope of the environmental monitoring component of the clean

coals project was documented in an Environmental Monitoring plan, Reference 2. The purpose of

the environmental testing was to quantif3' emissions parameters which may be affected by the reburn

retrofit. The emphasis was on gaseous criteria pollutants and particle loading upstream and
)

downstream of the precipitator. Other secondar)' environmental parameters were also tested on

a less frequent basis. The test program for the baseline and optimization tests included the

following parameters:

• Continuous emissions monitoring of 0 2, NO x, CO, CO 2, and SO2

• Particulate loading sampling upstream and downstream of the electrostatic precipitator

(ESP)

• Carbon in flyash loss on ignition (LOI) analyses of flyash catch

• Particle sizing upstream and downstream of the ESP

• Metals loading downstream of the ESP

• Total sulfur species at the ESP inlet i

• In-situ flyash resistivit), at the ESP inlet
1

• Total organics downstream of the ESP [

• Toxicity characterization leachate procedure (TCLP) for the ESP hopper ash slurry ) ]
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For the performance tests and western coal tests, the effort focused on continuous monitoring, ash

loading upstream and downstream of the ESP, and LOI. Long term continuous monitoring was also

conducted for the period May 1992 through December 1992. These CEM results were transmitted

to B&W directly and magnetic disks of reduced data were submitted intermittently. The quality

assurance plan for the optimization series of tests was submitted separately, Reference 3.

In November of I992, the boiler was subjected to hazardous air pollutant (HAP) testing for

triplicate baseline and reburn conditions. This series of tests was separate from the clean coals

project and the results are documented in a separate report, Reference 4. The scope of that test

program included the following:

• Particulate loading upstream and downstream of the ESP

, • Trace metals emissions upstream and downstream of the ESP

• Volatile and semi-volatile organics, aldehydes and chlorides/fluorides emissions

downstream of the ESP

• Inlet concentrations in the coal feed stream of trace metals and chlorides/fluorides

• Trace metals concentrations in the ESP hopper and cyclone slag discharge streams

REFERENCES

1. Test Report Nelson Dewey Cyclone Reburn Baseline Environmental Tests, Acurex Technical
Report TR-91-101/ESD, March 27, 1991.

2. Environmental Monitoring Plan Babcock & Wilcox Demonstration of Coal Reburning for
Cyclone Boiler NO x Control, Acurex Project 8408, November 18, 1991. !

3. Quality Assurance Project Plan Phase III Testing for Cyclone Boiler NO x Control, Acurex
Technical Report 8408-92-01, January 1992.

4 Hazardous Air Pollution Monitoring: Demonstration of Coal Reburning for Cyclone Boiler NO x
Control, Test Report, Acurex Project 6676, June 1993.
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SECTION 2

TEST PLAN

The Phase III testing reported here consisted of three sequential series: optimization tests,

performance tests, and western coal tests. This section summarizes the test matrix and protocols

for these tests.

2.1 FACILITY

The Nelson Dewey station of Wisconsin Power and Light is located at Cassviile, Wisconsin,

50 miles north of Dubuque, lowa on the Mississippi river. The specifications of the WP&L host

site test facility are as follows:

Utili_' Wisconsin Power & Light, Nelson Dewey Unit No. 2

Location County Trunk W, Cassville, Grant County Wisconsin 53806

Boiler Type _Babcock& Wilcox, cyclone fired reheat

Boiler Model B&W R8-369

Burner Configuration Three single-wall cyclones

Preheat Tubular primary and secondary preheat

Draft type Forced draft with a duct pressure of 20 in. H2O at the ESP

Boiler Capaci__ 100 MWe

InstaUe.d October, 1962

Fuel Indiana Lamar bituminous

Reburn burners pulverized coal single-wall-lured

particulate con.tr91 dual Research Cottrell electrostatic precipitator

Figure 2-1 shows the overall unit 2 configuration with the reburn retrofit. The low.NO x reburn

retrofit consisted of installation of the pulverizer, reburn burners in the upper furnace, overfire air

ports, and modifications to the control system. The unit could be operated in either the baseline
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Figure 2-1. Test facilit3' I

mode without the reburn burners or in the low-NO x mode with approximately 20 percent of the |
i

heat input from the reburn burners. Under low NO x reburn operation, the existing cyclone burners

are fired with 70 to 80 percent of the total coal feed as crushed coal. The cyclones are operated ]

at around 110 percent excess air in the main combustion zone. The reburn burners are fired with 1
the remaining 20 to 30 percent of the coal feed as pulverized coal. These reburn burners are J

operated fuel rich at a reducing stoichiometry of 0.85 to 0.95. This reducing condition converts the ]

nitrogen oxides formed in the cyclone burners to molecular nitrogen, thereby reducing NO x. The 1

balance of air required to complete combustion is added in the burnout zone above the reburn zone l

through the use of overfire air ports. !
J/

The electrostatic precipitator was installed with dual divided horizontal inlet and outlet
)

ducts. Each section of the divided duct was fitted with four 4 inch ports through which samples
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were extracted. Figure 2-2 shows the orientation of the sampling stations relative to the ESP and

heat exchangers.

The standard baseline coal used for the bulk of the reburn testing was a Lamar Illinois basin

coal. Representative analyses for the baseline coal taken during the HAP testing are listed on

Table 2-1. At the conclusion of the reburn demonstration, the unit was converted to a Powder

River Basin western coal. The final _'estern coal series was run with this coal.

2.2 TEST MATRIX

2.2.1 Optimization Tests

After installation of the reburn hardware, the reburn system was put through an initial series

of start-up and characterization tests. These tests were focused on identifying the preferred

operating parameters and did not involve environmental monitoring. Following this initial series

of operational tests, the optimization environmental testing was conducted from March 31, 1992

through May 20, 1992. Table 2-2 summarizes the overall run conditions and environmental test

matrix for the optimization test series.

The optimization series was run in two stages. From March 31 through May 1, the testing

was focused on the major parameters influenced by reburn: CEM's, particulate loading, LOI, and

periodic particle sizing and flyash resistivity. The particle sizing and resistivity was sampled to help

interpret any changes in ESP performance identified from the particle loading results. During this

initial stage, a parametric series of reburn parameters was evaluated: reburn stoichiometry, coal

fineness and gas recirculation rate. During this series, three baseline runs were also made to

compare to the prior baseline series in Phase I.

The second stage of the optimization tests was run from May 16 through May 20 and was

focused on optimum reburn parameters identified during the initial parametric tests. For this stage,

more extensive environmental measurements were made including outlet metals, sulfates, total

hydrocarbons, and a composite flyash slurry toxicity characterization leachate procedure (TCLP).
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Table 2-1. Coal analyses

., ........ . ,.,.
II

, .... , .. 'J', ,, _

Proximate Anah'sis
,,,,,

HHV, Btu/lb 11092 11680 11954 11453 11389 11657,L ,, ,---, ,,

Moisture, % 15.68 13.81 12.0 12.94 17.28 12.51
,,. ,,, .

Vol. Mtr, % dry 39.84 40.34 40.0 39.36 39.03 38.81

Fixed C, % dry 52.57 49.65 51.8 51.4 52.56 51.79
--, .,,.. , ,, q

Ash, % dry 7.59 10.01 8.21 9.2 8.41 9.40
,_ ,,,,, , ,,,, ,...... ,, ,,,; ,,, ,,

.Ultimate Analysis, percent dry basis

Carbon 72.9 72.19 72.15 71.57 73.15 71.76
.,, ,,,,, .,

Hydrogen 5.1 5.11 5.11 5.05 5.19 5.08
,,,.. .,,

Nitrogen 1.37 1.27 1.24 1.21 1.27 1.03

Sulfur 1.34 2.32 1.72 1.37 1.57 1.43
,L ....... L , ,,

Oxygen, Diff. 11.71 9.10 11.6 11.6 10.41 11.3,m

Ash 7.59 I0.01 8.21 9.20 8.41 9.40

Trace.Species, ppm, as received
"" 1 .... ' ....

Arsenic 6.02 19.8 2.69 9.21 5.14 9.33
, .

Beryllium 2.94 3.13 3.04 2.84 3.13 2.69. ,, ,,

Cadmium < 1 1.11 70.4 52.2 93.9 < I
..........

Chromium 4.91 11.8 8.6 7.3 11.6 8.8
......... ,,. , ,,,

Mercury <0.I <0.1 <0.1 <0.I <0.1 <0.I,, , ,,,

Manganese 20.5 22.2 29 23.4 24.3 18.7
L , ' '

Nickel 13 13.9 49 37.4 42.3 34.8
........ ,,,., ,.,.,.

Lead 38.5 39.5 10.7 18.1 14.9 11.9
,, . ,,

Selenium < 1 < 1 < 1 < 1 < 1 < 1
........

Chlorine 58.1 23.2 90.9 65.5 65.3 83.4
• .,q, .,,

Fluoride <4.74 <3.48 <3.4 <3.45 <4.83 <3.43
,,, L ...... '"'

Chloride < 17.8 < 18.6 < 19.3 < 17.2 < 19.3 < 18.3
, ,,,, ............
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Table 2-2. Test matrix for optimization tests

--7 ---'- MeasuremenLsB&W Acurex Unit ] Rebum
J Run Environmental Run Load I Rate Inlet Part Outlet _'arbon] Outlet I Inlet Part

)ate l No. No. Inlet/Outlet (MW) ] (Tons/hr) UEM Load Part Load ----------LOIResist. I Metals Size Hydrocarbon

_/31 IA il 68 Baseline X X X
4/1 2A 12-01 110 ! 3 X X X X X
4/2 3A 13-02 110 I 3 X X X X
4/3 4A 14-03 110 I Baseline X X X
4/6 5A 15-04 82 Baseline X X X X
4/7 6A 16.05 110 1 13 X X X X
4/8 7A 17-06 110 ! 13 X X X X
4/9 8A I8-07 110 3 X X X X
1/10 9A 19-08 110 13 X X X X
t/13 10A 110-09 110 13 X X X X
*/15 IlA 111-010 82 11.5 X X X X
4/16 12A 112-011 82 11.5 X X X X
4/21 13A 113-012 82 0.5 X X X X X X
4/22 14,A 114-013 55 0.5 X X X X X
4/23 15A 115-014 58 0.5 X X X X X X
4/24 16A 116-015 111 0.5 X X X X X X
4/27 17A 117-016 111 0.05 X X X X X X
4/28 18A 118-017 90 OPT X X X X X X
4/29 19A 119-018 82 OPT X X X X X X
4/30 20A 120-019 57 OPT X X X X X
5/1 21A 121-020 110 OPT X X X X X
5/16 22A 122-Ml 82 OPT X X X X X X
5/16 23A 123-M2 59 OPT X X X X X
5/1"_ 24A 124-M3 58 OPT X X X X X X X X
5/1"_ 25A 125-M4 58 OPT X X X X X X X
5/1[ 26A 126-M5 110 OPT X X X X X X X X X
5/1_ 27A 127-M6 110 OPT X X X X X X X X X
5/lt_ : 28A 128-M7 82 OPT X X X X X X X X
5/2( i 29A 129-M8 110 OPT X X X X X X X X

5/2t _ 130-M9 82 OPT X X X _X X __----X X

k__._-_ k...... , • '



These parameters were sampled for comparison to earlier baseline measurements or to evaluate

on an absolute basis whether emissions levels were of concern relative to regulator)' thresholds.

2.22 Performance Tests

Following the parametric and optimization testing in May 1992, the boiler was subjected to

long-term performance testing where reburn was used in a routine operating mode for much of the

time. During the performance testing, from June 1992 through December 1992, the gaseous

emissions were monitored continuously with the CEM system described in Section 2.3. In addition,

during the period September 28 through October 5, 1992, a series of particulate sampling tests were

conducted to observe the performance after long term operation and to confirm results of the

optimization tests. Table 2-3 summarize the test matrix. The tests included repeats of baseline

conditions and triplicate reburn runs at three load conditions. Additional parametric runs were

made for how the cyclones were operated at low load and excess air conditions.

2.2.3 Western Coal Tests

Following completion of the demonstration testing on Illinois Basin Lamar coal, the unit was

eonverted to firing Powder River Basin western coal. On January 19 and 20, 1993, particulate

loading tests were conducted with western coal with the unit running at the preferred optimum

reburn settings selected for western coal. Particulate measurements were made upstream and

downstream of the ESP for three load conditions: 110 MW, 82 MW, and 60 MW. A single run was

made at each load condition.

2.3 SAMPLING AND ANALYSIS PROTOCOLS

2.3.1 Continuous Emission Monitors

Continuous emission monitoring was made for 0 2, NOx, CO, CO2, and SO2. During the

baseline testing, the measurements had been made with a mobile laboratory brought in on a short

term basis. For the Phase H1 testing, which included long term CEM monitoring, a CEM facility,

/
shown in Figure 2-3 was built and installed at the site. This is a dilution based system which

eliminates the need for a sample conditioning system by diluting the gases below the moisture dew
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Table 2-3. Test matrix for performance tests

Measurements
1

Run Cyclone Rate Inlet Part Outlet Carbon
Date No. Load Reburn (Tons/hr) CEM Load Part Load LOI

9/28 1 110 X 33 X X X X

9/28 2 79 33 X X X X

9/28 3 110 X 33 X X X X

9/29 .4 79 33 X X X X

9/29 5 110 X 33 X X X X

9/30 6 54 23 X X X X

9/30 7 82 X 23 X X X X

9/30 8 82 X 23 X X X X

10/1 9 54 23 X X X X

10/2 10 82 X 23 X X X X

10/2 11 40 18 X X X X

10/3 12 60 X 18 X X X X

10/3 13 60 X 18 X X X X

10/3 14 40 18 X X X X

10/4 15 60 X 18 X X X X

10/4 16 38 X 9 X X X X

i 10/5 17 60 X 18 X X X X

10/5 _8 60 X 18 X X X X

10/5 19 110 X 33 X X X X.............
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point. Calibration gases are sent to the stack and undergo the same dilution as the stack gas as a

bias check. The unit was equipped for automatic calibration and remote access by modem to

monitor the status during periods whereno staff were on-site. The CEM results were transmitted

directlyto B&Win Barbertonfor performancemonitoring along with the operational data from the

Black and Veach system.

The CEM system was installed at the start of the optimization testing and used for that

series. During the optimization tests, a series of 8 stratification tests were made to evaluate the
f

degree of NO x and O2 stratification across the two ducts at the ESP outlet. Following the

optimization tests, a single sample was drawn from each duct at point judged to be near average

on the basis of the stratification testing. The two samples were blended in approximately equal

proportions and used as the single sample for the remainder of the CEM testing. During the

portions of the testing where staff were on-site, the EPA calibration, bias and drift checks were
)

performed manually, usuaUy three times per run. During unmanned testing, calibrations were

performed automatically once each day, or when remote modem data monitoring indicated a need

for more frequent calibration.

The CEM measurements were made on a wet basis consistent with the dilution procedure

whichdoes not dry the sample. Where required,the wet measurements were corrected usingeither

the moisture measurements made on site as part of Methods 1-5,or using estimated fluegas water

contents from the coal analyses and ambient humidity. The CEM system was housed in .a trailer
.,t

adjacent to the ESP.
'l

2.3.2 Method 17 Particulate Loadingand Particle Sizing

For the ESP inlet particulate characterization, Method 17rather than Method 5 was selected

because of the better performance of Method 17 with the higher particulate loading streams.
"q

Figure 2-4 shows the basic Method 17 train. This train was traversed isokinetically across the 8

ports of the ESP inlet ducts. A total sample of approximately 50 dscfwas sampled. ) ,,
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Figure 2-4. Method 17 particulale train



2.3,3 Method 5 Particulate Loading and Trace Metals Loading

For the initial runs in the optimization series and all runs in the performance and western

coal series, the particulate loading at the ESP outlet was sampled with the EPA method 5 train

which was traversed iso "kineticallyover the 8 ports of the divided duct. For the final 9 runs in the

optimization series, the method 5 train was configured for Method 0012 as shown in Figure 2-5 for

simultaneously sampling trace metals. The primary modification is to the impinger solutions which

are selected to enhance collection of volatile metals. The sample was drawn with the isokinetic

traversing protocol of Method 5. After the particle loading was quantified by gravimetric analysis.

the filter and impinger catchs were analyzed for arsenic, barium, cadmium, chromium, lead,

mercury, selenium, and silver. These are the same metals as specified in the RCRA protocol for

TCLP.

2.3.4 Particle Sizing

For particle size determination, an Andersen cascade impactor was run at the ESP inlet for

16 of the optimization runs as indicated on Table 2-2. Three ESP outlet duct measurements were

also made for comparison. The Andersen impactor uses 8 size fraction cuts and a final filter for

size fractionation. The individual size cut f'dterswere weighed to show size distribution. Because

of the high grain loading at the ESP inlet, short run times of the order of 4 to 6 minutes were used

within the limits of the impactor loading. Longer run times are desirable with this technique, but

even with this compromise, the results should be more accurate than the Bahco technique used for

the baseline tests.

2,3.5 In-Sltu Flyash Resistivity

In-situ measurements of flyash resistivity were made at the ESP inlet duct. Figure 2-6
d

illustrates the probe which was used. Measurements were made for 10 of the optimization series

runs as shown on Table 2-2. The system used here is based on a Southern Research Institute design ..

adapted by Dr. Marlin Anderson who was retained as a subcontractor to set up the system and

perform the initial series of resistivity tests. Because the sampling was done upstream of the
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F'_gure 2-5. Metals sampling train
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Figure 2-6. In-situ resistivity sampling _em
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primar3' preheater, the system was operating at the upper limit of materials capability. For this

reason, there were several runs for which measurements were attempted but not achieved.

2.3.6 Method 18 Organics Sampling

To quantitate volatile organics and low boring point semi-volatiJes, flue gas samples were

collected in Tedlar bags and shipped in carboys to the Aeurex chemical analysis laboratorT for

Method 18 analysis. Figure 2.7 shows a schematic of the sampLingtrain. This procedure involves

gas chromatograph screening analysis of the grab samples and a total hydrocarbon estimate.

2.3.7 Unburned Carbon

Carbon lossin flyash was analyzed by the ASME PTC 28, 4.04 procedure for loss on ignition

(LOI). This involves heating a dry particulate sample to 800 C and recording the weight loss. The

samples used for analysis were taken from the Method 17 particulate catch at the ESP inlet.

2.3.8 Sulfate Analysis
A

I I_/ Gas phase sulfates (H2SO 4 mist or SO3) were sampled with the modified miniature acid

condensation system (MACs) shown in Figure 2-8. This method replaced the Method 6/8

procedure used for the baseline tests. The MACs gives a better sulfate measurement, because of

less interference with SO2 compared to the baseline procedure. SO 2was measured with the CEM

system, however, so the MACs SO2 measurement was not used. The MACs was chosen for the

better sulfate accuracy which are the species of most interest for the precipitator performance

evaluation. Sample was extracted at the ESP outlet ducts at a rate of 3 Liters per minute. The

sulfate condensate and impinger catch was analyzed with barium chloride titration as is done for

the method 6 train.

2.3.9 Flyash Toxicity Characterization Leachate Procedure

The TCLP procedure has replaced the EP toxicity procedure for screening risk of solid

samples. The procedure is from 40 CFR 268 as updated in the March 29, 1990 Federal Register.

The flyash slurry samples coUected from May 16 through May 20 were composited and subjected
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Figure 2-7. Bag sample for organic analyses
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Figure 2-8. Schematic of modified miniature acid condensation system



to the leachate procedure. The leachate was analyzed for arsenic, barium, chromium, cadmium,

lead, mercury, and selenium as is specified in the RCRA protocol.

2.4 QUALITY CONTROL

A separate quality assurance project plan was documented for the Phase III testing. The

most pervasive aspects of the QA plan are replication of most of the key runs and adherence to the

EPA protocols for calibration, leak checking, and sample handling and recover),. Additionally,

sampling activities destined for laboratory analysis included provision for blanks, spikes and

calibration standards or surrogates.

/

/
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SECTION3

TESTRESULTS

The Phase 1TItesting was directed at quantifyingenvironmental parameterswhichmay be

significantly modified by conversion to coal reburning. The most conspicuous change with coal

reburning is the use of pulverizedcoal in the upper furnace for 20 to 30 percent of the total heat

release. This fuel displaces 20 to 30 percent of the coal which would otherwise be fired in the

cyclones. The cyclones areefficient at removingthe coal mineralmatter and are especially efficient

for the particulate sizes above 1micron. Firingthe pulverizedcoal in the upper furnace wouldtend

to increase the total particle loading as well as shift the particle sizingto largersize fractions. These

two impacts would have compensating effects on precipitatorperformance. The composite effect

on emissions dischargedto the environment from the precipitator outlet was unknown at the start

of the project. Accordingly, most of the environmental monitoring over and above simple NOn

performance was directedat the parameters influencingprecipitator performance: particle loading,

flyash resistivity, carbonin flyash, particle sizing, and SO3/SO4 levels.

The reduced data summaries for the three test series are contained in the Appendices.

Original data sheets and laboratoryanalytical reportsare not providedbecause of the largevolume.

These are retained by Acurex and will be made available to B&W or DOE as required. The

following text summarizes major observations on the results, particularlyas relevant to the issues

outlined above. More discussion and data analysis are contained in the B&W test report which

incorporates the data herein as well as boiler operational data.
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3.1 CONTINUOUS EMISSIONS MONITORING DATA

Continuous emissions monitoring was done for the bulk of the Phase IIl testing. During the

periods of on-site sampling, the CEM system was operated manually and data was tabulated for the

run periods of the sample trains. At other times, data was stored and disseminated by the data

logger and computer with the CEM system. The continuous emissions monitoring data for the

Phase IT! activities are summarized in the appendices as follows:

• Appendix A: Optimization test run averages and typical results for three reburn runs
• i

at the three load conditions

• Appendix B" Stratification test results for 8 of the optimization runs

• Appendix K: Performance test quarter-hour averages for the sampling periods

• Appendix N: Western coal quarter-hour averages for the sampling periods

• Appendix Q; Hourly averages for the long-term continuous monitoring period.

In general the measurements are corrected to a dry basis from the as measured wet condition.

Unless otherwise indicated, the concentrations are at the as-measured oxygen level and are not

corrected to 3 percent oxygen.

The CEM data suggest the following conclusions: j

• For cases where baseline testing was repeated, the agreement with the May 1990 testing

was good, with full load NO x emissions varying between 600 to 650 ppm, at 3 percent

oxygen. '

• NO x emission reductions at full load met or exceeded the 50 percent goal and were

typically between 50 and 55 percent; Percentage NO x reductions at partial load were

less than at full load and at low loads, absolute emissions were higher than at high loads ]
.t

with reburn.

• SO 2 emissions agreed with fuel sulfur but showed variability reflecting the varying coal ]

quality as shown on Table 2-1
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• CO emissions were typically low, less than 50 ppm, except during stanup or some other

definable upset condition.

• Stratification (Tables 3-1 and 3-2 and Appendix B) were significant, approaching 20

percent total NO x variation in some cases; Stratification levels were comparable to the

baseline testing.

Table 3-1. O2/NO x stratification results: ESP outlet ducts, baseline, 110 MW, 4/3/92

.

Port 1 Port 2 Port 3 Port 4 Port 5 Port 6 Port 7 Port8
.....

14.2 in O2cYc 4.8 4.2 4.3 4.0 4.4 3.9 3.8 5.1
depth .......

NO_ppm 633 627 627 649 658 646 608 620
,, .... , , , , .... ,

24..qin 02 % 4.8 4.4 4.3 3.9 4.1 3.8 3.8 4.5
depth '

NOzppm 631 627 633 639 607 624 612 601
,, , ,,,

29.6 in 02 8'c 4.8 4.6 4.0 4.1 4.0 3.6 3.1 4.3
depth

NOzppm 629 646 631 645 629 616 603 609
...... L , , ,

DuctAverage:4.4%O2 DuctAverage:4.1%02
635ppm NO, 619% NO_

Table 3-2. O2/NO x stratification results: ESP outlet ducts, reburn, 110 MW, 4/2/92

Portl Port2 Port3 Port4 Port$ Port6 Port7 Port8
,,,, ,, ,

14.2 in 0 2 % 3.3 3.5 3.5 3.4 3.5 3.7 3.2 3.2, ,

depth
NOx ppm 267 286 296 306 335 347 342 344

24.5 in O2 % 3.3 3.5 3.3 3.5 3.7 3.5 _ 3.1 3.1........

depth NOx ppm 274 290 290 311 349 348 331 331
'1 "

29.6 in 02 % 3.7 3.3 3.5 3.5 3.7 3.1 3.1 4.3
depth .......

NOx ppm 283 285 296 314 354 337 340 314
, , ...... ,, ,, • ....

Duct Average: 3.8% 0 2 Duct Average: 3.4% 0 2
292ppm NO x 339% N0x
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3.2 PARTICULATE LOADING

The particulate loading run summaries and other measurements are shown on Table 3-3 for

the optimization testing, on Table 3-4 for the performance testing, and on Table 3-5 for the western

coal tests. The paniculate loading results show considerable variability as was also experienced

during the baseline testing. The high degree of replication of these tests and the QA procedures

used throughout indicate this variability reflects actual changes in grain loading. Some of this

variability may be due to soot blowing patterns. In nearly all cases, soot blowing was conducted as

the routine manner, and this could influence grain loading, particularly at the ESP inlet. Despite

this variability, it appears that the introduction of reburning does increase particle loading at the

ESP inlet. The increase is not reflected in the particle loading at the ESP outlet, however. The

small effect, and in some cases a decrease, at the ESP outlet due to reburn may be attributable to

the increase in particle sizing with reburn. The larger size fractions are more readily captured with

the ESP. Thus, despite a higher loading, the ESP efficiency may increase to give discharge particle }

loadings comparable to baseline.

The particle loading with western coal shows an increase both at the ESP inlet and outlet,
..

possibly due to ash composition.

The detailed run summaries for the particulate runs are contained in Appendices C, D, L,

M, O and P. "

3.3 PARTICLE SIZE DISTRIBUTION ..
.m

The particle size tabulations are summarized in Appendix H and are plotted in Appendix I.

These show the expected reduction in size distr_ution at the ESP outlet compared to the ESP inlet. .,

In comparison to the impactor runs during the May 1990 baseline tests, there is also the expected

increase in particle loading into the ESP with reburn due to the larger pulverized coal size fraction

compared to particulate escaping the ESP. ,

!
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Table 3-3. Summary of test results -- optimization tests

Measurements ESP Outlet

Load Flow Part Part Flow Part Part ESP Eft. Ash LO! Inlet resistivity

Date MW Reburn (dscfm) (gr/dscf) (Ib]MMBtu) (dscfm) (gr/dscf) (Ib/MMBtu) (%) (%) (10le Ohm-ore)

3/31 68 147,000 1.09 2.06 233
4/1 110 X 234,900 1.90 3.20 248,500 0.021 0.035 98.9 12.4 41
4/2 110 X 228,400 2.48 4.13 238,900 0.034 0.058 98.6 10.8
4/3 110 271,400 0.55 1.00 253,000 0.077 0.014 86.0 3.3
4/6 82 189,200 1.11 1.95 199,900 0.023 0.041 97.9 8.0
4/7 110 X 244,200 0.62 1.01 240,000 0.052 0.085 91.8 6.2
4/8 110 X 239,000 0.97 1.55 246,100 0.056 0.090 94.2 8.1
4/9 110 X 239,200 1.72 2.77 246,100 0.0.38 0.062 97.8 14.0
4/10 110 X 233,400 1.33 2.16 247,300 0.017 0.028 98.7 21.0

4/13 110 X 235,500 2.82 4.73 243,800 0.014 0.024 99.5 19.9
4/15 82 X 173,500 1.23 2.16 182,300 0.016 0.028 98.7 16.4
4/16 82 X 172,000 1.64 2.82 177,800 0.020 0.034 98.8 14.7

ta 4/21 82 X 179,400 1.82 3.25 191,000 0.014 0.025 99.2 152. 15
6_ 4/22 55 X 119,600 2.05 3.69 124,000 0.025 0.044 98.8 20.0 4.5

4/23 58 X 121,600 2.69 5.05 135,400 0.015 0.028 99.4 20.3 0.37
4/24 111 X 235,600 1.34 235 240,300 0.022 0.039 98.4 30.4 0.15
4/27 110 X 232,600 1.49 2.48 236,600 0.042 0.069 97.2 12.4 11
4/28 90 X 196,100 1.40 2.41 195,500 0.017 0.029 98.8 19.0 13
4/29 82 X 179,200 1.96 3.55 184,200 0.021 0.037 99.0 32.3
4/30 57 X 130,500 2.63 4.75 137,411 0.025 0.0046 99.0 34.9
5/1 110 X 226,1O0 1.36 2.35 243,1O0 0.020 0.034 98.5 11.3
5/16 82 X 177,300 2.81 4.91 199,400 0.003 0.006 99.9 22.6
5/16 59 X 121,900 2.92 5.06 146,800 0.013 0.023 99.5 31.5
5/17 58 X 125,900 2.63 4.82 146,700 0.003 0.005 99.9 34.5
5/17 58 X 125,900 3.69 6.94 148,000 0.031 0.058 99.2 28.3
5/18 110 X 231,300 2.07 3.52 244,200 0.016 0.027 99.2 13.9 0.59
5/19 110 X 233,000 1.34 2.29 247,400 0.009 0.015 99.3 14.9 0.95
5/19 82 X 170,700 1.29 2.20 186,(d10 0.0055 O.OfF_ 99.6 13.6 2.7
5/20 110 X 228,500 2.38 4.06 243,(,00 0.0084 0.014 99.6 14.3
5/29 82 X 172,1O0 2.82 4.81 189,1O0 0.1)037 0.0064 99.9 23.8



Table 3-4. Summary of test results -- performance tests

Measurements ESP Outlet Ash

Load Flow Part Part Flow Part ( Part ESP Eft. LO!
Date MW Rebum (dscfm) (gr/dscf) 0b/MMBtu) (dscfm) (gr/dscf) (Ib/MMBtu) (%) (%)

9/28 110 X 240,800 1.63 2.70 252,200 0.038 0.063 97.7 10.8

9/28 79 185,900 0.99 1.70 170,400 0.0091 0.016 99.1 13.2

9/28 110 X 234,600 1.47 2.45 240,400 0.031 0.051 97.9 8.8

9/29 79 326,500 1.07 1.83 173,500 0.0097 0.017 99.1 3.7

9/29 110 X 227,300 1.40 2.33 238,100 0.041 0.069 97.1 8.8

9/30 54 116,100 1.80 3.18 121,600 0.011 0.020 99.4 11.7

9/30 82 X 190,600 1.58 2.64 178,700 0.015 0.025 99.0 16.8

9/30 82 X 194,500 1.50 2.51 178,200 0.014 0.024 99.1 16.6

10/1 54 126,300 2.05 3.55 138.200 0.023 0.040 98.9 13.4

10/2 82 X 168,900 1.20 1.99 180,300 0.019 0.032 98A 12.9

10/2 40 128,700 2.33 3.95 133,100 0.016 0.027 993 26.1

1013 60 X 134,900 2.56 4.31 128,500 0.013 0.022 99.5 35.1

10/3 60 X 109,100 0.82 1.57 101,600 0.008 0.015 99.1 11.7

10/'3 40 112,500 0.76 1.46 90.400 0.0087 0.017 98.9 12.4

10/4 60 X 139,500 2.51 4.24 135,200 0.0069 0.012 99.7 36.0

10/4 38 X 97,200 1.43 2.62 91,400 0.025 0.046 98.2 21.1

10/5 60 X 141,500 1.75 2.95 126,900 0.035 0.058 98.0 26.6

10/5 60 X 138,100 1.80 3.17 138.300 0.033 0.058 98.2 3.6

10/5 110 X 256,700 0.90 1.55 251,300 0._9 0.15 90.2 16.6i



Table 3-5. Summary of test results --Western coal tests

, , , ,, ........ ................... ,,, i,, , ....... , ,,,,,,, --

ESP Inlet ESP Outlet

Date Lead Flow' Part Part Flow Part Part ESP Eft,
1993 MW Reburn (dscfm) (gr/dscf) 0b/MMBtu) (dscfm) (gr/dscf) (Ib/MMBtu) (_c)

..... ,,,,,, , , , ,L ,,,,, i ,,,, ,,, i ,,,,,

1/19 110 X 256,900 3.84 6.38 240,600 0.128 0.212 96.9

1/20 82 X 187,700 1.45 2.40 163,200 0.170 0.283 89.8

1/20 60 X 130,000 1.67 2.77 133,200 0.183 0.303 88.8..... ,......... , , , ,

3.4 FLYASH RESISTIVIT3'

The flyash resistivity results are summarized in Table 3-3 and the run details are given in

Appendix F. The measured in-situ resistivity ranged from 1.5x109 to 1.5x1011. These values span

the range measured during the baseline testing in May 1990 and show a comparable average level

and degree of variation. On this basis, there does not appear to be a significant change in resistivib'

with reburning.

3.5 CARBON IN FLYASH

The ash loss on ignition, LO], results on Tables 3-3 and 3-4 range from 6.2 percent to over

30 percent for some parametric runs. In general the higher levels were for lower loads. The LOI

levels spanned the same range as the baseline tests, but the average levels with reburn were

somewhat higher.

3,5 TRACE METALS

Table 3-6 summarizes the trace metals results for the optimization runs and compares the

emission levels to the 1990 baseline tests and the November 1992 HAP tests. The run summaries

are contained at the end of Appendix D, and the analytical results are tabulated in Appendix G.

In general, the metals showed a fair degree of replication given the usual variability in trace metals

concentration in coal. The agreement with the prior baseline and the HAP runs is satisfact_,w

except for chromium for the 1990 baseline. None of these results show any particular cause for

concern.
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Table 3-6. Summary of trace metal emissions at ESP outlet: Fg/dscm

.,.m.,m.m.,..m.,i-

Rebum Run Average Average Average
I

MI M2 M3 M4 M5 M6 M7 M8 M 9 Baseline Baseline Relmrtt

M_,,s11_._.__%6s/L._EE- 51_.___Z__Sl____L___ s/_____3_9"sI,_____2_951zos/2o s/9o_ "m -_____m___m
Ag <0.85 < 1.14 < 1.39 < 1.22 <0.68 <0.67 <0.89 <0.65 <0.90 <0.68

As 3.62 25.6 14.8 57 _3 16.9 13.2 38 30.2 53.9 18.1 11.0 12.1

Ba 36.4 26.8 8.78 57.8 20.6 12.1 13 13.8 5.95 39.5

Cd 2.71 2.10 2.36 4.85 12.6 2.28 6.72 3.16 7.08 2.49 3.98 2.37

Cr 13_5 8.0 4_51 23.2 10.8 5.89 13.6 12.I 6.22 260 20.5 7.40

Pb 46.8 19.4 3.87 61.9 33.4 14.2 13.1 13.1 11.0 10.7 127 78.0

Se 116 72.2 62.7 95.8 231 188 138 188 108 77.0 356 218
1.35 7.48 5.66

u_ Hg 5.92 2.94 3.29 3.67 5.62 6.06 6.28 4.83 4.16



3.7 SULFATES

The results of the MACs train runs are tabulated in Appendix O. The total sulfate levels

for the 6 runs which were sampled varied from 9 to 28 ppm. The average of the 6 runs was 15.7

ppm. For the 1990 baseline tests, the sulfate levels varied from 1.4 ppm to 23 ppm with an average

of 9.1 ppm. Given the variability in sulfate formation and emission levels, this difference ks not

significant, and would be unlikely to affect ESP performance.

3,8 HYDROCARBONS

Method 18 hydrocarbon sampling and analyses were condt;cted for three reburn runs during

the optimization testing. All three results showed no detection of total hydrocarbon to a detection

limit of I ppm. This was consistent with the baseline testing which also showed very low or non-

detectable emissions. The November 1992 HAP tests, using more refined techniques, also showed

non.detectable hydrocarbon down to the ppb level. In that case, no significant effect of reburning

on hydrocarbon emissions was seen.

3.9 TOXICITY CHARACTERIZATION LEACHATE PROCEDURE

The EPA/RCRA TCLP testing was performed on the composite flyash slurry sample

collected during May 16 through May 20, 1992 during the optimization testing. The results are

summarized on Table 3-7 in terms of leachate concentrations in mg/L. The table also shows the

RCRA threshold level which is used to designate whether a sample is hazardous. The composite

reburn concentrations are uniformly well below the threshold levels, in most cases by sevei'al orders

of magnitude. The table also lists the results for the May 1990 baseline test. No significant

difference is evident. In both the baseline and reburn case, there is no basis for concern.
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Table 3.7. Summary of toxicity characteristic leachate procedure
(TCLP)on ashslurrysamples,mg/L

TCLP Composlte Composlte RCRA TCLP
Metal Baseline Reburn Threshold Limit

n,,., ill i

Ag <0.005 <0.014 5.0

As <0.2 <0.3 5.0

Ba 0.52 0.093 I00

Cd <0,005 <0.008 1.0

Cr 0.016 0.109 5.0

Hg <0.0002 <0.004 0.2

Pb <0.05 <0.3 5.0

Se <0.2 <0.1 1.0

3-I0 I
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APPENDIX A

OPTIMIZATION TEST

CONTINUOUS EMISSION MONITOR
DATA SUMMARY

AI --Average CEM Readings
A2 --Typical Result I I0-MW Reburn
A3 --Typical Result 82-N_A'Reburn
A4 -- Typical Result 55-MW Reburn

A-1
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A2 -- Typical Result II0-MW Reburn

!

Ao5



Continuous Monitoring April i0, ii0 MW Reburn
.................Wet ................. Dry Dry Dry Dry
CO C02 NOX S02 02 02 C02 NDX CO

TIME PPM % PPM PPM % % % PPM PPM

10:50:09 17 14.3 321 1398 2.7 2 9 15.5 347 15.5
10:50:29 16 14.4 323 1399 2.7 2 9 15.5 349 15.5
10:50:49 20 14.3 324 1398 2.6 2 8 15.4 350 15.4
10:51:09 19 14,3 323 1399 2.7 2 9 15,4 349 15.4
10:51:29 22 14,4 322 920 2.6 2 8 15.5 348 15,5
10:51:49 17 14.3 322 1400 2,7 2 9 15.4 348 15.4
10:52:09 13 14.3 322 1405 2.6 2 8 15.4 348 15.4
10:52:29 15 14.2 323 1408 2.7 2 9 15.3 349 15.3
10:52:49 16 14.2 323 1409 2.7 2 9 15.3 349 15.3
10:53:09 17 14.2 326 1410 _.8 3 0 15.4 352 15.4
10:53:29 17 14.3 328 1410 2.6 2 8 15.4 355 15.4
10:53:49 16 14.3 331 1413 2,7 2 9 15.4 358 15.4
10:54:09 19 14.2 333 1414 2.7 2 9 15.4 360 15.4
10:54:29 18 )4.3 336 1416 2,7 2 9 15.5 363 15.5
10:54:49 19 14.2 338 1416 2.7 2 9 15.4 365 15.4
10:55:09 20 14 3 343 1416 2,7 2 9 15.4 371 15.4
10:55:29 15 14 3 341 1418 2.6 3 0 15.5 369 15.5
10:55:49 14 14 3 340 1416 2.7 2.9 15.4 368 15.4
10:56:09 17 14 3 337 1418 2.6 2.8 15.4 364 15.4
10:56:29 18 14 4 335 1416 2.7 2.9 15.5 362 15.5
10:56:49 16 14 3 335 1420 2.7 2.9 15.4 362 15.4
10:57:09 15 14 3 337 1419 2.6 2.8 15.5 364 15.5
10:57:29 18 14 4 337 1423 2.7 2.9 15.5 364 15.5
10:57:49 18 14 4 337 1421 2.6 2.8 15,5 364 15.5
10:58:09 18 14 3 337 1421 2.6 2,8 15.4 364 15.4
10:58:29 20 14 4 337 1420 2.7 2.9 15.6 364 15.6
I0:58:49 19 14 3 336 1420 2,7 2.9 15.4 363 15.4
IC:59:09 20 14 2 335 1420 2.6 2.8 15,4 362 15,4
10:59:29 20 14 4 335 1416 2.7 2.9 15.5 362 15.5
10:59:49 18 14 3 333 1418 2.7 2.9 15.5 360 15,5
11:00:09 17 14 2 333 1420 2.7 2.9 15.3 360 15.3
11:00:29 15 14 3 334 1419 2.5 2.7 15.4 361 15.4
11:00:49 18 14 5 335 1418 2.6 2.8 15.7 362 15.7
11:01:09 17 14.2 337 1(20 2.6 2.8 15,3 364 15.3
11:01:29 17 14.3 338 1420 2.6 2.8 15.5 365 15.5
11:01:49 17 14,4 336 1423 2.6 2.8 15.5 363 15.5
11:02:09 17 14.2 334 1423 2.6 2.8 15.4 361 15.4
11:02:29 16 14,3 334 1423 2.6 2.8 15.5 361 15.5
11:02:49 17 14.4 335 1421 2.5 2.7 15.5 362 15.5
11:03:09 19 14.4 334 1424 2.7 2.9 15.5 36] 15.5
11:03:29 18 14,3 334 1423 2.6 2.8 15.4 361 15.4
11:03:49 19 14.3 334 1415 2.6 2.8 15.5 361 ]5.5
11:04:09 17 14.3 335 1424 2.5 2.7 15.5 362 15.5
11:04:29 17 14.2 336 1423 2.5 2.7 15.4 363 15.4
11:04:49 19 14.4 336 1423 2,7 2.9 15.6 363 15.6
11:05:09 20 14.3 337 1421 2.6 2.8 15.5 364 15.5
11:05:29 17 14.3 336 1423 2.7 2.9 15.4 363 15.4
11:05:49 18 14.4 340 1416 2.5 2.7 15.5 368 15.5
11:06:09 20 14.3 341 1421 2.4 2.6 15.4 369 15.4
11:06:29 18 14,5 343 1421 2.5 2.7 15.6 371 15.6
11:06:49 17 14,4 344 1425 2.7 2.9 15.5 372 15.5
11:07:09 17 14.3 340 1426 2.7 2.9 15.4 368 15.4
11:07:29 16 14.3 339 1430 2.7 2.9 15.4 366 15.4
11:07:49 15 14.3 338 1430 2.7 2.9 15.4 365 15.4
11:08:09 18 14,3 340 1430 2.6 2.8 15.4 368 15.4
11:08:29 18 14,2 340 1429 2.6 2.8 15.3 368 15.3

i 11:08:49 19 14,3 339 1428 2.6 2.8 15.5 366 15.5
11:09:09 18 14,3 339 1430 2.5 2.7 15.4 366 15.4
11:09:29 18 14.2 337 1429 2.5 2.7 15.4 364 15.4
11:09:49 17 14.3 338 1430 2.5 2.7 15,5 365 15.5
11:10:09 16 14.4 337 1430 2.5 2.7 15.6 364 15.6
11:10:29 17 14.3 335 1430 2.6 2.8 15.4 362 15.4
11:10:49 15 14.4 333 1430 2.7 2.9 15.5 360 15.5

t 11:11:09 18 14.2 333 1431 2.7 2.9 15.4 360 15.4
11:11:29 17 14,2 338 1428 2.7 2.9 15.4 365 15.4
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Continuous Monitoring April 10, 110 MW Reburn
...............:- Wet ................. Dry Dry Dry Dry
CO C02 NOX 502 02 02 C02 NOX CO

TIME PPM % PPM PPM % % % PPM PPM
11:11:49 1G 14.3 336 1424 2.6 2.8 15.4 363 15.4
11:12:09 17 14.3 336 1421 2.6 2.8 15.4 363 15.4

111:12:29 17 14.3 336 1420 2.6 2.8 15.5 363 15.5
11:12:49 15 14.4 335 1420 2.8 3.0 15.5 362 15.5
11:13:09 17 14.2 335 1421 2.7 2.9 15.4 362 15.4 A
11:13:29 17 14.3 335 1421 2.6 2.8 15.5 362 15.5
11:13:49 20 14.3 335 1420 2.6 2.8 15.4 362 15.4 -!
11:14:09 19 14.3 337 1419 2.7 2.9 15.4 364 15.4 |
11:14:29 20 14.3 339 1419 2.6 2.6 15.5 366 15.5 J
11:14:49 14 14.3 337 1419 2.7 2.9 15.5 364 15.5
11:15:09 15 14.3 338 1419 2.7 2.9 15.4 365 15.4
11:15:29 IG 14.3 338 1419 2.6 2.8 15.5 365 15.5 -'
11:15:49 19 14.3 342 1416 2.6 2.8 15.4 370 15.4
11:16:09 ]7 14.3 347 1419 2.7 2.9 15.5 375 15.5
11:16:29 20 14.3 347 1420 2 6 2.8 15 5 375 15 5
11:16:49 17 14.2 345 1421 2 6 2.8 15 3 373 15 3
11:17:09 16 14 4 343 1423 2 5 2.7 15 5 371 15 5 !

11:17:29 18 14 4 339 1424 2 7 2.9 15 6 366 15 G j
11:17:49 18 14 2 339 1428 2 5 2.7 15 3 366 15 3
11:18:09 19 14 2 338 1428 2 5 2.7 15 4 365 15 4
11:18:29 18 14 4 345 1425 2 5 2.7 15 6 373 15 6 "_
]1:18:49 19 14 3 341 1428 2 6 2.8 15 4 369 15 4 ]11:19:09 19 14 3 340 1429 2 5 2.7 15 4 368 15 4
11:19:29 18 14 4 336 1426 2 6 2.8 15 G 363 15 6
11:19:49 17 14 2 335 142G 2 G 2.8 15 3 362 15 3
11:20:09 20 14 3 335 1424 2 G 2.8 15 5 362 15 5
11:20:29 17 14 3 33G 1421 2 5 2.7 15 5 363 15 5 J
11:20:49 18 14 4 336 1420 2 6 2.8 15 5 363 15 5
11:21:09 15 14 3 337 1420 2 5 2.7 15 5 364 15 5
11:21:29 18 14 4 338 1421 2 6 2.8 15 6 365 15.6
11:21:49 18 14 4 340 1423 _ 5 2.7 15 5 368 15.5
11:22:09 19 14 4 340 1425 Z 6 2.8 15 6 368 15.6
11:22:29 19 14 3 338 1428 2 4 2.6 15 5 365 15.5
11:22:49 17 14 4 337 1431 2 5 2.7 15 6 364 15.G
11:23:09 17 14 3 336 1434 2 7 2.9 15 5 363 155 ]
11:23:29 19 14 2 336 1436 2 4 2.6 15 4 363 ]5.4 J11:23:49 20 14.4 334 1436 2 8 3.0 15 5 361 15.5
11:24:09 18 14.3 333 1438 2 4 2.6 15 4 360 15,4
11:24:29 17 14.4 334 1436 2.5 2.7 15.5 361 15.5 a
11:24:49 18 14.4 33G 143G 2.5 2.7 15.5 363 15.5 J11:25:09 19 14.3 337 1438 2.7 2.9 15.5 364 15.5
11:25:29 20 14.2 335 1439 2.6 2.8 15.4 362 15.4
11:25:49 19 14.3 334 1439 2.7 2.9 15.4 361 15.4
11:26:09 17 14.1 33G 1436 2.7 2.9 15.2 363 15.2
11:26:29 17 14.2 341 1434 2.7 2.9 15.4 369 15.4 J11:26:49 20 14,3 343 1431 2.7 2.9 15.4 371 15.4
11:27:09 22 14.2 348 1429 2.6 2.8 15.3 376 15.3
11:27:29 22 14.2 353 1428 2.6 2.8 15.4 382 15.4 m

11:27:49 19 14 3 360 1425 2.6 2.8 15.4 389 15.4 ]
11:28:09 19 14 2 360 1428 2.6 2.8 15.4 389 15.4 J
11:28:29 20 14 3 358 1426 2.7 2.9 15.5 387 15.5
11:28:49 19 14 3 357 1429 2.6 2.8 15.4 386 15.4
11:29:09 19 14 3 353 1430 2.7 2.9 15.4 382 15.4 •
11:29:29 19 14 3 360 1429 2.7 2.9 15.5 389 15.5 J11:29:49 19 14 2 352 1428 2.7 2,9 15.3 381 15.3
11:30:09 17 14 2 342 1428 2.7 2.9 15.3 370 15.3
11:30:29 18 14 2 334 1421 2.7 2.9 15.4 361 15.4
11:30:49 22 14 2 334 1419 2.6 2.8 15.4 361 15.4
11:31:09 18 14 3 340 1416 2.6 2.8 15.5 368 15.5 J
11:31:29 18 14 3 351 1418 2.6 2.8 15.5 379 15.5
11:31:49 20 14 3 360 1416 2.7 2.9 15.4 389 15.4
11:32:09 20 14 3 358 1416 2.7 2.9 15.4 387 15.4 "111
11:32:29 19 14 2 350 1415 2.7 2.9 15.3 378 15.3 J11:32:49 19 14 3 344 1413 2.6 2.8 15.4 372 15.4
11:33:09 19 14 3 342 1413 2.7 2.9 15.4 370 15.4
11:33:29 20 14 1 341 1413 2.6 2.8 15.3 369 15.3



Continuous Monitoring April 10. 110 MW Reburn
................. Wet ................. Dry Dry Dry Dry
CO C02 NDX 502 02 02 C02 NOX CO

TIME PPM % PPM PPM % % % PPM PPM
11:33:49 22 14.3 339 1413 2.9 3.1 15.4 365 15.4
11:34:09 15 14.2 337 1411 2 7 2.9 15.3 364 15.3
11:34:29 18 14.0 336 1411 2 7 2.9 15.1 383 15.2
11:34:49 18 14.2 338 1409 2 7 2.9 15.4 365 15.4
11:35:09 20 14.2 340 1409 2 5 2.7 15.3 368 15.3
11:35:29 20 14.1 340 1413 2 6 2.8 15.3 368 15.3
11:35:49 20 14.2 338 1409 2 7 2,9 15,4 365 15.4
11:36:09 20 14,2 335 1414 2 6 2.8 15.4 362 15.4
11:36:29 18 14.2 334 1416 2 6 2.8 15.4 361 15,4
11:36:49 17 14.2 333 1419 _ 6 2.8 15.4 360 15,4
11:37:09 18 14,3 332 1421 2 7 2.9 15 5 359 15 5
11:37:29 20 14,2 332 1423 2 6 2.8 15 3 359 15 3
11:37:49 18 14.3 332 1424 3 0 3.2 15 4 359 15 4
11:38:09 18 14,2 334 1425 2 7 2,9 15 3 361 15 3
11:38:29 20 14.1 335 1425 2 7 2.9 15 3 362 15 3
11:38:49 18 14,2 339 1430 2 6 2.8 15 4 366 15 4
11:39:09 18 14.3 345 1424 2 6 2.8 15,4 373 15 4
11:39:29 18 14.3 350 1435 2 6 2,8 15.5 378 15 5
11:39:49 18 14,3 347 1424 2 7 2.9 15.4 375 15 4
11:40:09 18 14.3 338 1424 2 6 2.8 15,4 365 15 4
11:40:29 19 14.3 333 1423 2 7 2.9 15.4 360 15 4
11:40:49 19 14.2 332 1420 2.6 2.8 15.4 359 15.4
11:41:09 17 14,2 330 1418 2.5 2.7 15,4 357 15,4
11:41:29 15 14,3 328 1418 2.6 2.8 15,4 355 15.4
11:41:49 19 14.2 328 1418 2.6 2.8 15.4 355 15.4
11:42:09 22 14.3 330 1418 2.7 2 9 15.4 357 15,4
11:42:29 18 14.2 332 1418 2.7 2 9 15.4 359 15.4
11:42:49 19 14,1 333 1418 2.7 2 9 15.2 360 15.2
11:43:09 19 14.2 335 1415 2,6 2 8 15,3 362 15.3
11:43:29 17 14.3 336 1415 2.7 2 9 15.4 363 15,4
11:43:49 18 14.1 336 1413 2.7 2 9 15.3 363 15.3
11:44:09 17 14.2 335 1413 2.6 2 8 15,3 362 15,3
11:44:29 17 14.2 335 1411 2.7 2 9 15,4 362 15.4
11:44:49 22 14.1 334 1404 2.7 2 9 15.2 361 15.2
11:45:09 19 14 1 334 1411 2,6 2 8 15.3 361 15.3
11:45:29 19 14 3 333 1410 2.7 2 9 15,4 360 15,4
11:45:49 17 14 1 333 1414 2.6 2 8 15,3 360 15,3
11:46:09 16 14 2 333 1413 2.6 2 8 15.4 360 15,4
11:46:29 17 14 2 336 1420 2.6 2 8 15.4 363 15.4
11:46:49 17 14 2 337 1414 2.7 2 9 15,4 384 15,4
11:47:09 20 14 2 337 1413 2.4 2 6 15.4 364 15.4
11:47:29 18 14 3 335 1416 2.7 2 9 15.4 362 15,4
11:47:49 19 14 2 336 1419 2.6 2.8 15.4 363 15,4
11:48:09 20 14.1 342 1420 2.6 2.8 15.2 370 15.2
11:48:29 18 14.2 353 1420 2.7 2.9 15.4 382 15.4
11:48:49 21 14,2 362 1421 2.7 2.9 15,3 391 15.3
11:49:09 18 14,1 368 1421 2,6 2,8 15.3 398 15.3
11:49:29 18 14.3 373 1420 2 6 2.8 15,4 403 15,4
11:49:49 19 14,2 366 1421 2 6 2.8 15,4 396 15.4
11:50:09 19 14.2 360 1424 2 6 2.8 15.4 389 15,4
11:50:29 18 14.3 349 1424 2 7 2.9 15.4 377 15.4
11:50:49 20 14.2 339 1424 2 7 2.9 15.4 366 15.4
11:51:09 20 14,1 333 1425 2 7 2.9 15.2 360 15.2
11:51:29 22 14.2 331 1425 2 7 2.9 15.4 358 15.4
11:51:49 18 14.2 331 1424 2.7 2.9 15.4 358 15.4
11:52:09 18 14.1 331 1424 2.8 3.0 15.2 358 15 2
11:52:29 20 14.1 330 1425 2.7 2.9 15.3 357 15 3
11:52:49 19 14.1 329 1424 2.8 3.0 15.2 355 15 2
11:53:09 20 14,0 331 1421 3.0 3.2 15 2 358 15 2
11:53:29 19 13.9 334 1421 2.7 2.9 15 1 361 15 l
11:53:49 22 14,1 338 1420 2.7 2.9 15 3 365 15 3
11:54:09 20 14.2 341 1419 2.9 3,1 15 3 369 15 3
11:54:29 19 14.1 342 1419 2.7 2.9 15 2 370 15 2
11:54:49 20 14.0 342 1421 2.6 2.8 15 2 370 15.2
11:55:09 20 14.2 343 1419 2.5 2.7 15 4 371 15.4
11:55:29 22 14.3 344 1423 2.6 2.8 15.5 372 15.5
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Continuous Monitorlng April 10. 110 MW Reburn
................. Wet ................. Dry Dry Dry Dry
CO C02 NDX S02 02 02 C02 NDX CO

TIME PPM % PPM PPM X % % PPM PPM
11:55:49 20 14.2 342 1426 2.6 2 8 15.4 370 15.4
11:56:09 20 14.3 337 1429 2.6 2 8 15,4 364 15.4
11:56:29 18 14.2 333 1431 2.6 2 8 15,4 360 15.4
11:56:49 18 14.2 332 1434 2.6 2 8 15,4 359 15.4
11:57:09 20 14 1 332 1434 2.6 2 8 15,3 359 15.3
11:57:29 18 14 2 331 1433 2.7 2 9 15.3 358 15,3
11:57:49 21 14 2 332 1433 2.6 2 8 15,3 359 15.3

I 11:58:09 20 14 3 333 1428 2.7 2 9 15,4 360 15.4
11:58:29 19 14 1 332 1428 2.6 2 8 15,2 359 15,2
11:58:49 22 14 2 331 1425 2.6 2 8 15,4 358 15.4
11:59:09 22 14 2 329 1424 -2.6 2 8 15.3 356 15.3
11:59:29 23 14 1 329 1424 2.8 3 0 15.3 356 15.3
11:59:49 22 14 I 329 1425 2,7 2.9 15.2 356 15.2
12:00:19 20 . 14 1 329 1424 2.8 3.0 15,2 356 15,2
12:00:39 19 14 1 329 1423 2.8 3.0 15.2 356 15 2
12:00:59 19 13 9 331 1419 2.7 2.9 15.0 358 15 0
12:01:19 18 14 1 334 1416 2 5 2.7 15.3 361 15 3
12:01:39 18 14 3 335 1415 2 6 2.8 15.5 362 15 5
12:01:59 19 14 I 335 1416 2 8 3.0 15.3 362 15 3
12:02:_ 19 14 I 333 1418 2 7 2.9 15 2 360 15 2
12:02:39 20 14 1 331 1416 2 7 2.9 15 2 358 15 2 '"
12:02:59 22 14 1 332 1415 2 6 2.8 15 2 359 15 2
12:03:19 18 14 1 333 1414 2 6 2.8 15 2 360 15 2
12:03:39 17 14 2 327 1411 2 7 2.9 15 3 354 15.3
12:03:59 19 14 1 325 1411 2 7 2.9 15 2 351 15.2
12:04:19 20 14 1 328 1411 2 6 2.8 15 2 355 15.2
12:04:39 20 14 2 328 1411 2 8 3.0 15 3 355 15.3
12:04:59 19 14 1 328 1411 2 6 2.8 15 2 355 15.2
12:05:19 19 14 2 328 1414 2 5 2.7 15 3 355 15.3
12:05:39 22 14 2 326 1413 2 7 2.9 15 3 352 15.3
12:05:59 22 14 1 324 1415 2 7 2.9 15 2 350 15.2
12:06:19 20 14 1 323 1415 2 7 2.9 15 2 349 15.2
12:06:39 19 14 0 323 1419 2 7 2.9 15 2 349 15.2
12:06:59 19 14 0 324 1418 2 6 2.8 15 1 350 15.1
12:07:19 18 14 1 326 1410 2 7 2,9 15 2 352 15.2
12:07:39 22 14 I 326 1418 2 8 3,0 15.3 352 15.3
12:07:59 20 14.1 327 1421 2.8 3.0 15.2 354 15.2
12:08:19 19 13.9 325 1423 2.8 3.0 ]5.0 351 15.0
12:08:39 18 14.1 327 1425 2.6 2 8 15.2 354 15,2
12:08:59 20 14.2 328 1423 2.6 2 8 15.3 355 15.3
12:09:19 22 14.0 330 1424 2.6 2 8 15.1 357 15.1 .,
12:09:39 22 14.2 329 1415 2.7 2 9 15.3 356 15.3
12:09:59 20m 14.1 323 1429 2.7 2 9 15,3 349 15.3
12:10:19 22 14.1 322 1428 2.7 2 9 15.2 348 15.2
12:10:39 19 14.1 316 1425 2.7 2 9 15.2 344 15.2
12:10:59 20 14 1 319 1423 2.7 2 9 15.2 345 15.2
12:11:19 19 14 1 320 1420 2.8 3 0 15.2 346 15.2
12:11:39 16 14 0 323 1420 2.7 2 9 15.1 349 15.1
12:11:59 19 14 1 324 1419 2.7 2 9 15.3 350 15.3
12:12:19 20 14 1 326 1420 2,7 2 9 15.2 352 15.2
12:12:39 12 14 1 325 1421 2.5 2 7 15.2 351 15.2
12:12:59 18 14 1 325 1421 2.5 2 7 15.3 351 15.3
12:13:19 18 14,2 325 1423 2.7 2 9 15.3 351 15.3

•12:13:39 20 14.1 326 1425 2.7 2 9 15.3 352 15.3
12:13:59 20 14.2 326 1424 2.6 2.8 15.3 352 15.3
12:14:19 20 14.1 327 1424 2.6 2.8 15.2 354 15.2
12:14:39 20 14.1 328 1423 2.6 2.8 15.2 355 15.2 q
12:14:59 20 14.2 327 1416 2.6 2.8 15.4 354 15.4 J12:15:19 22 14.2 326 1415 2.7 2.9 15.3 352 15.3
12:15:39 19 13.9 324 1409 2.5 2.7 15.1 350 15.1
12:15:59 20 14.0 322 1405 2.6 2.8 15.2 348 15.2
]2:)6:19 17 14.1 323 1404 2.6 2.8 15.2 349 15.2
12:16:39 18 14.0 323 1401 2.7 2.9 15.1 349 15.1 J12:16:59 22 14.1 324 1401 2.7 2.9 15.2 350 15.2
12:17:19 22 14.0 325 1400 2.6 2.8 15.2 351 15.2
12:17:39 19 13.8 325 1399 2.7 2.9 15,0 351 15.0
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Continuous Monitoring April 10. 110 MW Reburn
................. Wet ................. Dry Dry Dry Dry
CO C02 NOX $02 02 02 C02 NDX CO

TIME PPM % PPM PPM % % % PPM PPM
12:17:59 22 14.0 329 1398 2 5 2.7 15 1 356 15.1
12:18:19 23 14.1 330 1400 2 6 2.8 15 2 357 15.2
12:18:39 22 13.9 329 1404 2 6 2.8 15 0 356 15.0
12:18:59 19 14.0 327 1405 2 6 2.8 15 2 354 15.2
12:19:19 19 14.0 326 1409 2 6 2.8 15 2 352 15.2
12:19:39 22 14.1 326 1413 2 6 2.8 15 2 352 15.2
12:19:59 20 14.0 329 1415 2 6 2.8 15 1 356 15 1
12:20:19 22 14.0 329 1416 2 6 2.8 15 2 356 15 2
12:20"39 20 13 9 328 1420 2.5 2.7 15 0 355 15 0
12:2C.59 23 14 1 328 1419 _.5 2.7 15 2 355 15 2
I2:21:19 23 14 0 328 1421 2.6 2.8 15 2 355 15 2
12:21:39 20 14 0 328 1423 2.6 2.8 15 1 355 15 1
12:21:59 19 14 0 326 1424 2.6 2.8 15 I 352 15 1
12:22:19 20 14 0 324 1424 2.7 2.9 15.1 350 15.1
12:22:39 18 13.9 324 1424 2.7 2.9 15.1 350 15,1
12:22:59 18 13.9 325 1424 2,6 2.8 15.1 351 15.1
12:23:19 20 14.0 327 1424 2,7 2.9 15.1 354 15.1
12:23:39 22 13.9 326 1423 2.7 2.9 15.0 352 15.0
12:23:59 22 13.8 325 1418 2.7 2.9 15.0 351 15.0
12:24:19 19 13.9 326 1419 2.7 2.9 15.0 352 15.0
12:24:39 20 13.9 327 1416 2.7 2.9 15.0 354 15.0
12:24:59 20 13,8 329 1418 2.6 2 8 14.9 356 14.9
12:25:19 22 14.0 330 1416 2.7 2 9 15.1 357 15.1
12:25:39 22 13.9 331 1418 2,6 2 8 15.0 358 15.0
12:25:59 20 13.8 331 1419 2.7 2 9 15,0 358 15.0
12:26:19 17 14.0 331 1420 2.7 2 9 15,1 358 15,1
12:26:39 21 13._ 330 1423 2.7 2 9 15.1 357 15.1
12:26:59 18 13.8 329 1423 2.5 2 7 15.0 356 15.0
12:27:19 20 14.0 328 1424 2.6 2 8 15.1 355 15,1
12:27:39 19 14 0 329 1426 2.6 2 8 15.1 356 15 1
12:27:59 17 13 9 327 1429 2.6 2 8 15.1 354 15 1
12:28:19 19 14 0 324 1429 2.7 2 9 15.1 350 15 1
12:28:39 19 13 9 323 1430 2 7 2.9 15,1 349 15 1
12:28:59 20 13 9 323 1431 2 6 2.8 15.0 349 15 0
12:29:19 20 13 9 325 1430 2 6 2.8 15.0 351 15 0
12:29:39 20 13 9 326 1429 2 6 2.8 15.1 352 15 1
12:29:59 20 14 1 326 1429 2 6 2.8 15.2 352 15 2
12:30:19 21 14.1 321 1429 2 6 2.8 15.2 347 15 2
12:30:39 19 13.8 326 1430 2 6 2.8 15.0 352 15 0
12:30:59 19 14.0 327 1430 2 6 2.8 15 1 354 15 1
12:31:19 20 14.0 326 1430 2 5 2.7 15 1 352 15 1
12:31:39 20 14.0 327 1430 2 6 2.8 15 1 354 15 I
12:31:59 22 14.0 327 1429 2 7 2.9 15 2 354 15 2
12:32:19 20 13.9 327 1429 2.7 2.9 15 0 354 15 0
12:32:39 19 14.0 326 1428 2.6 2.8 15 1 352 15 1
12:32:59 18 14.0 326 1429 2.5 2,7 15.1 352 15 1
12:33:19 22 13.9 327 1428 2.6 2.8 15.0 354 15 0
12:33:39 17 14.0 328 1418 2.5 2.7 15.2 355 15 2
12:33:59 18 14.0 327 1429 2.7 2.9 15.1 354 15 1
12:34:19 22 13 9 325 1429 2.6 2.8 15.1 351 15 1
12:34:39 18 14 0 323 1430 2.8 2.8 15.1 349 15.1
12:34:59 19 13 9 323 1429 2.7 2.9 15.0 349 15.0
12:35:19 22 13 9 323 1428 2.6 2.8 15.0 349 15.0
12:35:39 20 13 9 323 1425 2.6 2.8 15.0 349 15.0
12:35:59 18 14 0 323 1425 2.7 2.9 15.1 349 15.1
12:36:19 18 13 9 324 1424 2.7 2.9 15.0 350 15.0
12:36:39 19 13 9 325 1424 2.7 2.9 15.0 351 15.0
12:36:59 20 13 9 328 1420 2.7 2.9 15.1 355 15.1
12:37:19 20 13 9 330 1419 2.7 2.9 15.0 357 15.0
12:37:39 22 13 9 331 1418 2.6 2 8 15.1 358 15.1
12:37:59 18 13 9 330 1416 2.6 2 8 15.1 357 15.1
12:38:19 20 14 0 332 1416 2.6 2 8 15.1 359 15.1
12:38:39 20 13 9 328 1418 2.6 2 8 15.1 355 15.1

i 12:38:59 19 14 0 327 1419 2.7 2 9 15.1 354 15.1
12:39:19 18 14 0 326 1419 2.7 2 9 15.1 352 15.1
12:39:39 19 14 0 326 1420 2.5 2 7 15.1 352 15.1
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Continuous Monitoring April 10. 110 MW Reburn
................. Wet ................. Dry Dry Dry Dry
CO C02 NOX 502 02 02 C02 NDX CO

TIME PPM % PPM PPM % % % PPM PPM
12:39:59 18 14 0 327 1420 2.7 2,9 15.1 354 15.1
12:40:19 22 14 0 328 1419 2.7 2.9 15,1 355 15.1
12:40:39 23 13 9 327 1420 2.5 2.7 15.1 354 15.1
12:40:59 22 14 0 32G 1419 2,6 2.8 15.2 352 15.2
12:41:19 22 14 0 324 1421 2.7 2.9 15.2 350 15.2
12:41:39 20 13 8 322 1423 2.6 2.8 14.9 348 14.9
12:41:59 19 13 9 322 1421 2.6 2.8 15.1 348 15.1
12:42:19 20 14 0 323 1414 2.5 2.7 15.1 349 15.1
12:42:39 20 13.9 325 1414 2.5 2.7 15.0 351 15.0
12:42:59 22 14.1 327 1424 2.6 2.8 15.2 354 15.2
12:43:19 21 14.0 326 1426 2.7 2.9 15 1 352 15.1
12:43:39 19 13.9 325 142G 2.6 2.8 15 0 351 15.0
J2:43:59 17 14.0 325 1428 2.6 2.8 15 1 351 15.1
12:44:19 19 14.0 325 1426 2.6 2.8 15 1 351 15.1
12:44:39 20 13.9 326 1428 2.7 2.9 15 1 352 15.1
12:44:59 19 14 1 32G 1428 2.6 2,8 15 2 352 15.2
12:45:19 20 14 0 32G 1426 2.6 2.8 15 1 352 15.1
12:45:39 20 14 1 326 1428 2 6 2,8 15 2 352 15 2
12:45:59 19 14 0 326 1428 2 6 2.8 15 1 352 15 1
12:46:19 18 14 0 326 1429 2 6 2.8 15 I 352 15 1
12:46:39 20 14 0 325 1430 2 5 2.7 15 2 351 15 2
12:46:59 22 14 2 323 1430 2 7 2.9 15 3 349 15 3
12:47:19 18 14 0 322 1430 2 7 2.9 15 1 348 15 1
12:47:39 19 14 0 320 1430 2 7 2.9 15 1 346 15 1
12:47:59 20 14 0 319 1429 2 7 2.9 15 ] 345 15 1
12:48:19 17 13 9 320 1429 2 7 2.9 15 0 346 15 0
12:48:39 20 14 0 322 1428 2 7 2.9 15 1 348 15 1
12:48:59 23 13 9 324 1424 2 7 2.9 15 0 350 15 0
12:49:19 20 14 0 325 1419 2 7 2.9 15 1 351 15 1
12:49:39 22 14 0 325 1415 2 6 2.8 15 1 351 15 1 k
12:49:59 18 13 9 325 1413 2 7 2.9 15 0 351 15 0 P
12:50:19 20 13 9 325 1411 2 7 2.9 15 1 351 15 1
12:50:39 17 13 9 326 1411 2 7 2.9 15 1 352 15 1
12:50:59 19 13 9 327 1410 2 7 2.9 15 0 354 15 0
12:51:19 22 13.9 326 1408 2 7 2.9 15 1 352 15 1
12:51:39 16 13.9 326 1404 2 7 2.9 15 1 352 15 1
12:51:59 20 13.9 325 1400 2 9 3.1 15.0 351 15 0
12:52:19 23 13.8 326 1400 2 8 3.0 14.9 352 14 9
12:52:39 18 13.8 328 1395 2 7 2.9 15.0 355 15 0
12:52:59 22 13.9 331 1394 2 7 2.9 15.0 358 15 0
12:53:19 22 13.9 333 1395 2 7 2.9 15.0 360 15.0
12:53:39 22 14.0 332 1395 2 7 2.9 15.1 359 15.1
12:53:59 20 13.9 330 139G 2 6 2.8 15.1 357 15.1
12:54:19 17 14.0 326 1395 2.8 3.0 15.2 352 15.2
12:54:39 18 14.0 324 1395 2.7 2.9 15.1 350 15.1
12:54:59 20 14.0 321 1394 2.8 3.0 15.1 347 15.1
12:55:19 21 13.9 322 1394 2.7 2.9 15.0 348 15.0
12:55:39 22 14.0 322 1391 2.7 2.9 15.1 348 15.1
12:55:59 20 13.9 326 1394 2.7 2.9 15.0 352 15.0
12:56:19 19 13.9 329 1394 2.6 2.8 15.1 356 15.1
12:56:39 19 14.0 329 1395 2.6 2.8 15.1 35G 15.1
12:56:59 19 14.0 332 1401 2.7 2.9 15.1 359 15.1
12:57:19 20 14 0 338 1404 2.7 2.9 15.1 365 15.1
12:57:39 19 14 0 340 1410 2.6 2.8 15.1 368 15.1
12:57:59 23 14 0 336 1414 2.7 2.9 15.2 363 15.2
12:58:19 23 13 8 331 1414 2.7 2.9 15.0 358 15.0
12:58:39 25 13 9 327 1414 2.6 2.8 15.0 354 15.0
12:58:59 22 14 0 327 1414 2.8 3 0 15.2 354 15.2
12:59:19 23 13 8 327 1411 2.7 2 9 15.0 354 15.0 .,
12:59:39 20 13.9 329 1411 2.7 2 9 15.0 356 15.0
12:59:59 20 14.0 326 1410 2.9 3 1 15.2 352 15.2
13:00:19 22 13.9 324 1408 2.9 3 1 15.0 350 15.0
13:00:39 20 13.9 325 1409 2.8 3 0 15.0 351 15.0
13:00:59 20 13.9 323 1408 2.8 3 0 15.0 349 15.0 .-
13:01:19 23 13.8 330 1399 2.7 2 9 14.9 357 14.9

13:01:39 20 13.9 332 1404 2.8 3 0 15.1 359 15.1 ),
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Continuous Monitoring April 10, 110 MW Reburn
................. Wet ................. Dry Dry Dry Dry
C0 C02 NOX $O2 02 05 CO2 NOX CO

TIME PPM % PPM PPM % % % PPM PPM
13:01:59 20 13.9 333 1405 2 8 3,0 15,0 360 15.0
]3:02:19 19 13,8 333 1404 2 8 3,0 14.9 360 14.9
13:02:39 22 13,8 334 1404 2 6 2.8 14.9 361 14,9
13:02:59 23 14,0 335 ]403 2 6 2,8 15 2 362 15.2
13:03:19 22 14,0 334 1403 2 7 2,9 15 2 361 15.2
13:03:39 20 14,0 329 1405 2 7 2.9 15 I 356 15.1
13:03:59 18 ]4.0 325 1406 2.7 2.9 15 2 351 15 2
13:04:19 20 14.0 322 1409 2,7 2.9 15 1 348 15 ]
13:04:39 23 14,0 322 1410 2.8 3.0 15 l 348 15 1
13:04:59 27 13,9 321 1413 2.8 3,0 15,0 347 15 0
13:05:19 25 14.0 321 1410 2.7 2,9 15,1 347 15 1
13:05:39 19 13.9 322 1410 2.8 2.8 15.0 348 15 0
13:05:59 20 14.0 325 1408 2.5 2.7 15.1 351 15 1
13:06:19 23 14.2 327 1410 2.5 2.7 15,3 354 15 3
13:06:39 22 14.0 331 1415 2.6 2,8 15.1 358 15.1
13:06:59 22 14.0 335 1429 2.6 2.8 15.2 362 15.2
13:07:19 18 14.0 343 142_ 2.6 2.8 15.1 371 15.1
13:07:39 19 13.9 348 1424 2.7 2.9 15.1 376 15.1
13:07:59 22 14.0 342 1423 2.8 3.0 15.1 370 15.1
13:08:19 19 14.0 342 1421 2.7 2.9 15,1 370 15.1
13:08:39 19 13.9 342 1415 2.6 2.8 15.0 370 15.0
13:08:59 20 14.0 343 1413 2.9 3.1 15.2 371 15.2
13:09:19 23 14.0 343 1409 2.6 2.8 15.1 371 15.1
13:09:39 23 14.0 340 1406 2.7 2 9 15.1 368 15.1
13:09:59 19 14.0 337 1405 2.7 2 9 15.1 364 15.1
13:10:19 17 14.0 335 1414 2.7 2 9 15.1 382 15.1
]3:10:39 18 13.9 335 ]405 2,7 2 9 15.1 362 15.1
13:10:59 20 13.9 334 1406 2.7 2 9 15.1 361 15.1
13:11:19 22 13.9 335 1406 2.8 3 0 15,0 362 15 0
13:11:39 22 14.0 335 1408 2.7 2 9 15.1 362 15 1
13:11:59 22 14,0 335 1408 2.8 3 0 15.1 362 15 l
13:12:19 20 13.9 335 1410 2.6 2 8 ]5.0 362 15 0
13:12:39 22 14.0 335 1411 2.7 2 9 15,1 362 15 1
13:12:59 22 14,0 335 1411 2.8 3 0 15.1 362 15 1
13:13:19 20 14.0 333 1410 2,5 2 7 15,1 360 15 1
13:13:39 19 14.1 331 1411 2.7 2 9 15.2 358 15 2
13:13:59 20 14.0 331 1413 2.8 3 0 15.2 358 15 2
13:14:19 22 14.0 332 1414 2.6 2.8 15.1 359 15 1
13:14:39 19 14.1 334 1413 2.8 3.0 15.2 361 15 2
13:14:59 20 13.9 332 1411 2 7 2.9 15._ 359 15 0
13:15:19 22 13.9 331 1410 2 8 3.0 15.0 358 15 0
13:15:39 19 14.0 333 1408 2 6 2.8 15.1 360 15 1
13:15:59 21 13.9 334 1408 2 8 3.0 15.0 361 15 0
13:16:19 20 13.9 334 1408 2 7 2.9 15,1 361 15 1
13:16:39 19 13.9 331 1406 2 7 2.9 15.0 358 15 0
13:16:59 19 13.7 332 1406 2 6 2.8 14.9 359 14 9
13:17:19 20 13.9 332 1406 2 7 2.9 15.0 359 15 0
13:17:39 22 14.0 336 1406 2 8 3.0 15.2 365 15 2
13:17:59 23 13.9 337 1406 2 7 2.9 15.0 364 15 0
13:18:19 22 13.9 336 1408 2 6 2.8 15.1 363 15 1
13:18:39 22 14.0 338 1408 2 6 2.8 15.1 365 15 1
13:18:59 20 14.0 335 1411 2 6 2.8 15.1 362 15 1
13:19:19 18 14,0 338 1415 2.6 2.8 15 1 365 15 l
13:19:39 22 14.1 334 1418 2,8 3.0 15 2 361 15 2
13:19:59 23 13.9 329 1423 2.6 2.8 15 0 356 15 0
13:20:19 22 14.0 328 1423 2.7 2.9 15 1 355 15 1
13:20:39 16 14.0 326 1423 2.8 3.0 15 1 352 15 1
13:20:59 20 14.0 327 1424 2.7 2.9 15 1 354 15 1
13:21:19 20 13.9 327 1424 2.8 3.0 15 0 354 15 0
13:21:39 20 13.9 327 1425 2.7 2.9 15 1 354 15 1
13:21:59 18 13.9 330 1424 2.7 2.9 15 1 357 15.1
13:22:19 20 14.0 328 1423 2.6 3.0 15 1 355 15.1
13:22:39 19 13.9 326 1424 2.6 3.0 15 0 352 15.0
13:22:59 22 13.9 326 1425 2.7 2.9 15.0 352 15.0
13:23:19 23 13.9 327 1426 2.7 2.9 15.0 354 15.0
13:23:39 20 13.9 330 1415 2.8 3,0 15.1 357 15.1
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Cont}nuous Momitoring April I0, 110 MW Reburn
................. Wet ................. Dry Dry Dry Dry

CO C02 NOX S02 02 02 C02 NOX CO
TIME PPM % PPM PPM % % % PPM PPM

13:23:59 20 14.0 330 1426 2.9 3.1 15.1 357 15.1
13:24:19 20 13.8 327 1429 2 7 2.9 14.9 354 14.9
13:24:39 16 14.0 325 1425 2 7 2.9 15.1 351 15.1
13:24:59 20 13.9 326 1424 2 8 3.0 15.0 352 15.0
13:25:19 20 13.8 326 1424 2 7 2.9 14.9 352 14.9
13:25:39 20 13.9 326 1416 2 8 3.0 15.0 352 15.0
13:25:59 22 13.9 329 1419 2 6 2.8 15.0 356 15.0
13:26:]9 20 13.8 330 1418 2 6 2.6 15.0 357 15 0
13:26:39 20 13.9 331 1415 2 7 2.9 15.0 358 15 0
13:26:59 19 13.9 329 1416 2.7 2.9 15.1 356 15 ]
13:27:19 19 13.9 328 1415 t.7 2.9 16.0 355 15 0
13:27:39 20 13.9 328 1415 2.6 3.0 15.1 355 15 1
13:27:59 20 13.9 329 1414 2.7 2.9 15.1 356 15 1
13:28:19 20 13.9 329 1414 2.7 2.9 15.0 356 15 0
13:28:39 18 13.9 329 1413 2.7 2.9 15.0 356 15.0
13:28:59 20 13.9 332 1410 2.6 2.8 15.0 359 15.0
13:29:19 20 14.0 337 1410 2.7 2.9 15.1 364 15.1
13:29:39 22 14.1 338 1410 2.8 3 0 15.2 365 ]5,2
13:29:59 22 13.9 335 1410 2.7 2 9 15.] 362 15.1
13:30:19 20 13 9 332 1409 2.7 2 9 15.0 359 15.0
13:30:39 20 13 9 327 1405 2.7 2 9 15.0 354 15.0 '"
13:30:59 20 14 0 325 1401 2.7 2 9 15.1 351 15.1
13:31:19 20 14 0 327 1400 2.6 2 8 15.1 354 ]5.]
13:31:39 22 14 0 329 1399 2.6 2 8 15.1 356 15.1
13:31:59 18 14 0 332 1398 2.6 2 8 15.2 359 15.2 ,
13:32:19 19 14 1 330 1398 2.7 2 9 15.2 357 15.2
13:32:39 22 13 8 326 1400 2.7 2.9 14.9 352 14.9 m,

13:32:59 22 13 9 321 1403 2.7 2.9 15.0 347 15.0
13:33:19 19 13 9 323 1401 2 7 2.9 15 0 349 15.0
13:33:39 18 13 9 325 1401 2 6 2.8 15 0 351 15 0 ""
13:33:59 20 13 9 327 1401 2 7 2.9 15 0 354 15 0
13:34:19 20 14 0 327 1403 2 7 2.9 15 ] 354 15 1
13:34:39 20 13 9 328 1406 2 6 2.8 15 0 355 15 0
13:34:59 20 14 0 329 1406 2 7 2.9 15 1 356 15 1
]3:35:19 25 14 0 331 1408 2 7 2.9 15 1 358 15 1 |
13:35:39 19 13 9 333 1410 2 8 3.0 15 0 360 15 0 ]
13:35:59 22 14.0 334 1409 2 7 2.9 15 l 361 15 l
13:36:19 20 13.9 335 1413 2 7 2.9 15 1 362 15 1
13:36:39 19 13.9 336 1414 2 6 2.8 15 0 363 15 0 ]
13:36:59 22 14.0 336 1413 2 6 2.8 15 2 363 15 2 J13:37:19 19 14.0 333 1416 2 6 2.8 15 2 360 15 2
13:37:39 18 14.1 330 1415 2 6 2.8 15 2 357 15,2
13:37:59 20 14.0 328 1416 2 7 2.9 15 2 355 15.2
13:38:19 22 13.9 329 1416 2 7 2.9 15.0 356 15,0 1
13:38:39 19 14.0 330 1414 2 6 2.8 15.1 357 15.1 Jo
13:38:59 18 14.0 327 1409 2 7 2.9 15.2 354 15,2
13:39:19 19 14.0 330 1404 2.7 2.9 15.1 357 15.1
13:39:39 20 14.0 329 1400 2.7 2.9 15.1 356 15,1 q
13:39:59 15 13.9 325 1398 2.7 2.9 15.0 351 15.0 J13:40:19 18 13.9 324 1396 2.7 2 9 15.0 350 15.0
13:40:39 20 13.9 325 1394 2.6 2 8 15.1 351 15.1
13:40:59 18 13.9 328 1391 2.7 2 9 15.0 355 15.0
13:41:19 19 13.9 330 1393 2.6 2 8 15.0 357 15.0
13:41:39 20 14.0 330 1393 2.7 2 9 15.1 357 15,1 J13:41:59 19 13.8 330 1395 2.6 2 8 15.0 357 15.0

Avg 19 14.1 332 1416 2.7 2.9 15.2 359 15.2

JCO C02 NOX 502 02 Dry Dry Dry Dry
PPM _ PPM PPM Z 02 C02 NOX CO

% _ PPM PPM

),
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A3 --Typical Result 82-MW Reburn
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ContinuousMonitoring April 15. 82 MW,Reburn
................. Wet ................. Dry Dry Dry Dry
CO C02 NOX S02 02 02 C02 NOX CO

TIME PPH X PPH PPH X X X PPM PPH
22:00:59 36 i3 6 195 1116 3.8 4.2 15.0 215 40
22:01:19 28 13 6 194 1115 3.7 4,1 15.0 213 31
22:01:39 3i 13 5 194 1115 3.8 4.2 14.9 213 34
22:01:59 30 13 6 193 1116 3,6 4.0 15,0 212 33
22:02:19 30 13 7 193 1116 3 5 3.9 15.1 212 33
22:02:39 40 13 7 193 1115 3 5 3.9 15.1 212 44
22:02:59 44 13 9 192 1121 3 5 3.9 15.3 211 48
22:03:19 45 13 9 192 1128 3 5 3.9 15.3 211 50
22:03:39 48 13,7 192 1129 3 4 3.7 15 1 211 53
22:03:59 47 13.9 192 1129 3 S 4.0 15 3 211 52
22:04:19 45 13.9 192 1129 3 6 4.0 15 2 211 50
22:04:39 39 13.8 192 1128 3 7 4,1 15 1 211 43
22:04:59 38 13,7 192 1123 3 6 4.0 15 1 211 42
22:05:19 47 13.8 192 1121 3 6 4.0 15 1 211 52
22:05:39 55 13.7 192 1120 3.6 4.0 15 1 211 61
22:05:59 58 13.7 190 1i19 3.8 4.2 15 0 209 64
22:06:19 57 13,7 188 1113 3,8 4.2 15 0 207 63
22:06:39 52 13.5 167 1105 3,6 4.2 14 9 206 57
22:06:59 65 13.6 168 1100 3,6 4.2 14 9 207 72
22:07:19 60 13.5 190 1095 4,1 4.5 14 8 209 66
22:07:39 42 13.4 194 1091 4,0 4.4 14 8 213 46
22:07:59 38 13,4 197 1085 4.0 4.4 14 7 217 42
22:08:19 43 13.4 201 1079 4.0 4.4 14.8 221 47
22:08:39 35 13 5 205 1075 3.7 4.1 14.8 226 39
22:08:59 35 13 6 208 1075 3.8 4.2 14.9 229 39
22:09:19 47 13 7 208 1074 3.8 4.2 15.0 229 52
22:09:39 49 13 6 205 1061 3.7 4 1 14.9 226 54
22:09:59 40 13 5 200 1084 3.6 4 2 14.9 220 44
22:10:19 40 13 6 199 1085 3.9 4 3 14.9 219 44
22:10:39 43 13 6 198 1090 3.8 4 2 14.9 216 47
22:10:59 45 13 5 198 1093 3.6 4 0 14.8 218 50 !
22:11:19 42 13 7 200 1094 3.6 4 0 15.0 220 46
22:11:39 52 13 7 201 1095 3,6 4 2 15.1 221 57
22:11:59 52 13 5 200 1099 3.8 4 2 14.9 220 57
22:12:19 40 13 6 199 1098 3.7 4 I 15.0 219 44
22:12:39 36 13.5 199 1099 3.8 4 2 14.9 219 40
22:12:59 53 13.6 201 1098 3.7 4 1 15.0 221 58
22:13:19 56 13.6 202 1101 3.7 4 I 15.0 222 62
22:13:39 45 13.7 203 1104 3.7 4 1 15.1 223 50
22:13:59 44 13.6 203 1103 3.5 3 9 15.0 223 48
22:14:19 42 13,8 201 1104 3.6 4 0 15.1 221 46 "
22:14:39 50 13,8 199 1105 3.6 4 0 15,2 219 55
22:14:59 67 13.7 193 1108 3.8 4 2 15.1 212 74
22:15:19 62 13.7 192 1111 3.8 4 2 15.1 211 66
22:15:39 47 13.6 191 1109 3.7 4 I 15.0 210 52
22:15:59 42 13.6 192 1109 3.5 3 9 15.0 211 46
22:16:19 45 13 7 195 1108 3.6 4 0 15.1 215 50
22:16:39 60 13 7 195 1109 3.6 4 0 15.1 215 66
22:16:59 70 13 8 195 1110 3.7 4.1 15.1 215 77
22:17:19 76 13 6 195 1111 3.5 3,9 15.1 215 64
22:17:39 93 13 6 197 1116 3.7 4.1 15.2 217 102
22:17:59 72 13 9 198 1120 3.5 3.9 15.3 216 79
22:18:19 49 13 6 199 1126 3.7 4.1 15.2 219 54
22:18:39 44 13 8 198 1126 3.8 4.2 15.2 218 46
22:18:59 46 13 7 199 1125 3.9 4.2 15.0 219 53
22:19:19 37 13 6 201 1123 3.4 3.7 14.9 221 41
22:19:39 39 13 9 203 1119 3.5 3.9 15.2 223 43 v
22:19:59 60 13 9 202 1123 3.6 4.0 15.3 222 66
22:20:19 65 13 7 200 1124 3.6 4.0 15.1 220 72
22:20:39 61 13 6 195 1124 3.5 3.9 15.1 215 67
22:20:59 55 13 9 192 1125 3,7 4.1 15.3 211 61
22:21:19 62 13 6 192 1128 3.6 4.0 15.0 211 68
22:21:39 53 13 8 194 1124 3.6 4,0 15.1 213 58
22:21:59 55 13 6 195 1119 3.6 4.0 15.2 215 61
22:22:19 52 13 8 195 1123 3.5 3.9 15.1 215 57
22:22:39 62 13 9 194 1124 3.5 3.9 15.3 213 68 )
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ContinuousMonitoringApril15. B2 HW, Reburn
.................Vet ................. Dry Dry Dry Dry
CO C02 NOX S02 02 02 COZ NOX CO

TIME FPH X PPH PPH X X X PPH RPH
22:22:59 77 14.0 192 1130 3 5 3.9 15.4 211 85
22:23:19 94 13.8 188 1136 3 5 3.9 15.2 207 103
22:23:39 85 13.8 188 1141 3 5 3.9 15.2 207 94
22:23:$9 84 13.9 187 1140 3 5 3.9 15.3 206 92
22:24:19 87 13.8 187 1141 3 5 3.9 15.2 206 96
22:24:39 142 14.0 188 1143 3 5 3.9 15.4 207 156
22:24:59 158 13.8 190 1145 3 5 3.9 15.2 209 174
22:25:19 122 13.8 191 1148 3 7 4.1 15.2 210 134
22:25:39 95 13.8 191 1146 3 5 3.9 15.2 210 105
22:25:59 90 13.7 191 1144 3 7 4.1 15.0 210 99
22:26:19 80 13.7 191 1143 3 7 4.1 15.1 210 88
2,2:26:39 69 13.7 193 1138 3 7 4.1 15.1 212 76
22:26:59 66 13.6 195 1138 3 6 4.0 15 0 215 73
22:27:19 70 13.8 196 1136 3 5 3.9 15 I 216 77
22:27:39 92 13.6 198 1135 3 7 4.1 15 0 218 i01
22:27:59 112 13.7 198 1136 3 7 4.1 15 I 218 123
22:28:19 112 13.7 ]98 1136 3 7 4.1 15 I 218 123
22:28:39 109 13.6 197 1135 3 8 4.2 14 9 217 120
22:28:59 115 13.5 197 1135 3 £ 4.0 14 9 217 127
22:29:19 103 13.8 197 1133 3 7 4.1 15 2 217 113
22:29:39 132 13.5 198 1133 3.6 4.0 14 9 218 145
22:29:59 122 13.7 201 1133 3,7 4.1 15 0 221 134
22:30:19 119 13.8 201 1133 3.7 4.1 15 2 221 131
22:30:39 130 13.6 198 1133 3.7 4.1 15 0 218 143
22:30:59 103 13.7 199 1134 3.6 4 0 15.1 219 113
22:31:19 90 13,8 198 1134 3.9 4 3 15.2 218 99
22:31:39 118 13.5 199 1135 3.5 3 9 14.9 219 130
22:31:59 98 13.7 198 1131 3.6 4 0 15.0 218 108
22:32:19 98 13.8 200 1128 3.6 4 0 15.1 220 108
22:32:39 86 13.7 201 1130 3,5 3 9 15.0 221 95
22:32:59 67 13.9 201 1130 3.6 4 0 ]5.3 221 74
22:33:19 86 13.9 200 1135 3.4 3 7 15.2 220 95
22:33:39 67 13 8 198 1136 3.8 4 2 15.2 218 74
22:33:59 48 13 8 200 1136 3.7 4 I 15.1 220 53
22:34:19 53 13 8 198 1133 3.5 3 9 15.2 218 58
22:34:39 74 13 8 200 1129 3.5 3 9 15.2 220 81
22:34:59 122 13 8 199 1125 3.7 4 1 15.1 219 134
22:35:19 167 13 7 198 1123 3.8 4.2 15.1 218 184
22:35:39 139 13 7 196 1120 3.5 3.9 15.1 216 153
22:35:59 114 13.8 195 1115 3.8 4.2 15.1 215 125
22:36:19 108 13.7 198 1111 3.7 4.1 15.1 218 119
22:36:39 125 )3.7 200 1115 3.5 3.9 15.1 220 138
22:36:59 138 13.7 201 1115 3.5 3.9 15.0 221 152
22:37:19 131 13.8 200 1114 3.8 4.2 15.2 220 144
22:37:39 160 13.8 198 1115 3 5 3.9 15.2 218 176
22:37:59 132 13.8 196 1114 3 6 4.0 15.0 216 145
22:38:19 86 13.7 195 1108 3 6 4.0 15.1 215 95
22:38:39 85 13.8 193 1109 3 6 4.0 15.2 212 94
22:38:59 133 13.7 194 1105 3 7 4.1 15.0 213 146
22:39:19 180 1_.7 193 1105 3 8 4.2 15.0 212 198
22:39:39 144 13.7 194 1104 3 7 4.1 15.0 213 158
22:39:59 107 13.6 196 1100 3 9 4.3 15.0 216 118
22:40:19 118 13.5 197 1101 3 8 4.2 14.9 217 130
22:40:39 121 13.6 199 1096 4 0 4.4 14.9 219 133
22:40:59 111 13.5 202 1093 4 0 4.4 14 8 222 122
22:41:19 94 13.4 205 1089 3 9 4.3 14 8 226 103
22:41:39 77 13.5 208 1088 3 9 4.3 14 8 229 85
22:41:59 80 13.5 210 1084 4 I 4.5 14 9 231 88
22:42:19 80 13.6 212 1085 4 0 4.4 15 0 233 88
22:42:39 88 13.4 212 1085 3.8 4.2 14 8 233 97
22:42:59 99 13 5 210 1081 4.1 4.5 14 9 231 109
22:43:19 123 13 4 208 1081 4.0 4.4 14 7 229 135
22:43:39 112 13 4 208 1078 4.0 4.4 14 7 229 )23
22:43:59 91 13 5 211 1076 3.9 4.3 14.8 232 100
22:44:19 78 13 5 211 1075 3.8 4.2 14.8 232 86
22:44:39 79 13 6 210 1074 3.9 4.3 14.9 231 87
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Continuous Honttor_ng ADr_I 15, 82 MW.Reburn
.................. Vet ................. Dry Ory Dry Dry
CO C02 NOX 502 02 02 C02 NOX CO

TIME PPM X PPM PPM _ X X PPM PPM
22:44:59 73 13.5 209 1080 3.8 4.2 14.9 230 80
22:45:19 60 13.5 208 1081 3.9 4.3 14.9 229 86
22:45:39 59 13.6 209 1083 4.0 4 4 14.9 230 65
22:45:59 79 13 5 208 1088 3.9 4 3 14.9 229 87
22:46:19 88 13 4 210 1084 3.8 4 2 14.7 231 97
22:46:39 67 13 5 211 1083 3.8 4 2 14.9 232 74
22:46;59 82 13 6 211 1079 3.8 4 2 14.9 23_ 90
22:47:19 98 13 3 211 1083 3.6 4 0 14.7 232 108
22:47:39 86 13 6 211 1080 3.9 4 3 15.0 232 95
22:47:59 91 13 7 211 1084 4.2 4.6 15.1 232 100
22:48:19 58 13 4 210 1091 _.1 4.5 14.7 231 64
22:48:39 43 13 4 212 1096 4.0 4.4 14.7 233 47
22:48:59 49 13 4 218 1098 3.8 4.2 14,8 240 54
22:49:19 68 13 4 224 1098 3.9 4.3 14.8 246 75
22:49:39 73 13 5 226 1093 3.9 4.3 14.9 249 80
22:49:59 80 13 5 218 1090 3.9 4.3 14.8 240 88
22:50:19 80 13 5 215 1090 3.9 4.3 14.8 237 88
22:50:39 69 13 5 209 1089 3.9 4.3 14.9 230 76
22:50:59 78 13 5 206 1091 3 9 4.3 14.9 227 86
22:51:19 67 13 5 206 1095 3 8 4.2 14.9 227 74 ,.
22:51:39 55 13 4 207 1095 3 9 4.3 14.8 228 61
22:51:59 62 13 5 209 1096 3 8 4.2 14.9 230 68
22:52:19 73 13 4 210 1095 4 1 4.5 14.8 231 80
22:52:39 77 13 5 212 1095 3 9 4.3 14,8 233 85
22:52:59 77 13 5 213 1096 3 9 4.3 14.9 234 85
22:53:19 65 13 5 214 1100 3 9 4.3 14.8 235 72
22:53:39 67 13 5 215 1099 4 0 4.4 14.9 237 74
22:53:59 72 13 3 214 1095 3 8 4.2 14.7 235 79
22:54:19 75 13 4 213 1093 3 9 4.3 14.7 234 83
22:54:39 79 13 5 211 1090 3 8 4 2 14.8 232 87
22:54:59 84 13 5 210 1094 3 9 4 3 14.8 231 92
22:55:19 60 13.4 211 1091 3.8 4 2 14.8 232 66 ""
22:55:39 52 13.4 211 1086 4.0 4 4 14.7 232 57
22:55:59 60 13.4 211 1086 3.9 4 3 14.7 232 66
22:56:19 55 13.4 209 1083 4.0 4 4 14.7 230 61
22:56:39 54 13.3 ZIO 1078 4.0 4 4 14.6 231 59
22:56:59 72 13.4 210 1076 3.9 4 3 14.7 231 79
22:57:19 69 13.3 212 1074 4.1 4 5 14.7 233 76
22:57:39 63 13.3 213 1073 4.0 4 4 14.6 234 69 ]
22:57:59 57 13 4 215 1074 4.0 4.4 14.7 237 63 J22:58:19 48 13 4 217 1073 3.9 4.3 14.7 239 53
22:58:39 57 13 4 219 1075 3.9 4.3 14.7 241 63
22:58:59 65 13 4 219 1073 3.8 4.2 14.7 241 72 q
22:59:19 55 13 5 217 1075 3.8 4.2 14.9 239 61 J22:59:39 48 13 3 215 1078 3.8 4.2 14.6 237 53
22:59:59 52 13.5 215 1078 3.8 4.2 14.9 237 57
23:00:19 43 13.5 215 1079 "3.8 4.2 14.8 237 47
23:00:39 43 13.5 216 1081 3.8 4.2 14.9 238 47
23:00:59 47 13.6 216 1086 3.8 4.2 14.9 238 52 J23:01:19 39 13.5 214 1089 3.7 4.1 14.8 235 43
23:01:39 40 13.5 213 1090 3.9 4.3 14 9 234 44
23:01:59 48 13.5 214 1090 3.7 4.1 14 9 235 53
23:02:19 59 13.5 213 1094 3.9 4.3 14 9 234 65 ]
23:02:39 57 13.6 213 1096 3 8 4.2 14 9 234 63 J
23:02:59 59 13.4 212 1099 4 0 4.4 14 8 233 65
23:03:19 72 13,4 212 1100 3 8 4.2 14 8 233 79
23:03:39 58 13.4 213 1099 3 9 4.3 14 7 234 64 q
23:03:59 53 13.3 215 1094 4 0 4.4 14 7 237 58 J23:04:19 52 13.3 216 1091 3 9 4.3 14.7 238 57
23:04:39 47 13.4 215 1089 4 0 4.4 14.7 237 52
23:04:59 48 13.3 218 1086 3 9 4.3 14.6 240 53 m

23:05:19 58 13.3 219 1088 3 9 4.3 14.7 241 64 1
23:05:39 58 13.4 222 1086 3 9 4.3 14.7 244 64 J
23:05:59 50 13.2 221 1089 4 0 4.4 14.5 243 55
23:06:19 53 13.3 221 1088 3.8 4.2 14.6 243 58
23:06:39 62 13.4 220 1090 4.0 4.4 14.7 242 68
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Continuous Monitoring April 15, 82 MW, Reburn
.................Wet ................. Dry Dry Dry Dry
CO C02 NOX SD2 02 02 C02 NOX CO

TIME PPM % PPM PPM % % % PPM PPM
23:06:59 58 13.3 220 1088 3.9 4 3 14.6 242 64
23:07:19 57 13.4 221 1091 3.8 4 Z 14.7 243 63
23:07:39 62 13,4 221 1093 3,7 4 1 14.7 243 68
23:07:59 69 13.4 220 1099 3.8 4 2 14.7 242 76
23:08:19 72 13.4 218 1101 3.8 4 2 14.8 240 79
23:08:39 65 13.4 216 110] 3,7 4 1 14.7 238 72
23:08:59 89 13.4 216 1104 3.8 4 2 14.8 238 98
23:09:19 114 13.5 216 1110 3.8 4 2 14.8 238 125
23:09:39 88 13.4 217 1114 3.9 4 3 14.7 239 97
23:09:59 76 13.4 214 1113 3.9 4 3 14.8 235 84
23:10:19 69 13.4 213 1114 "3.9 4 3 14.8 234 76
23:10:39 63 13 4 212 1115 3.9 4 3 14.8 233 69
23:10:59 92 13 4 213 1119 3.8 4 2 14.8 234 101
23:11:19 78 13 5 213 1119 3.9 4 3 14.8 234 86
23:11:39 62 13 4 214 1123 3.9 4 3 14.7 235 88
23:11:59 75 13 3 212 1128 3.8 4 2 14.6 233 83
23:12:]9 68 13 4 212 1124 4.0 4 4 14.7 233 75
23:12:39 65 13 4 210 1126 3.7 4 1 14.7 231 72
23:12:59 50 13 4 211 1129 4.0 4 4 14.7 232 55
23:13:19 60 13 3 211 1129 4,0 4 4 14.6 232 66
23:13:39 65 13 3 212 1131 3.9 4 3 14.7 233 72
23:13:59 58 13.3 214 1133 3.9 4 3 14.6 235 64
23:14:19 53 13.3 216 1130 3.B 4 2 14,6 238 58
23:14:39 51 13.4 218 1131 3.8 4 2 14.7 240 56
23:14:59 58 13.5 218 1135 4.0 4 4 14.8 240 64
23:15:19 70 13.2 217 1135 4.0 4 4 14.5 239 77
23:15:39 73 13.3 215 1139 3.8 4 2 14.6 237 80
23:15:59 70 13.4 215 1135 3.8 4 2 14.8 237 77
23:16:19 70 13.4 216 1139 4.0 4 4 14.7 238 77
23:16:39 73 13.3 217 1139 3.9 4 3 14.6 239 80
23:16:59' 53 13.4 217 1138 3.9 4 3 14.8 239 58
23:17:19 50 13.4 216 1140 3.8 4 2 14.7 238 55
23:17:39 72 13.3 214 1141 3.9 4 3 14.6 235 79
23:17:59 86 13.3 211 1140 4.0 4 4 14.6 232 95
23:18:19 81 13.3 210 1136 4.0 4 4 14.7 231 89
23:18:39 82 13.3 207 1134 3.8 4 2 14.6 228 90
23:18:59 67 13.4 205 1129 4.0 4 4 14.7 226 74
23:19:19 88 13.3 203 1131 3.9 4 3 14.6 223 97
23:19:39 82 13.2 203 1128 3.9 4 3 14.6 223 90
23:19:59 65 13 3 208 1128 4.0 4 4 14.6 229 72
23:20:19 74 13 3 210 1126 4.0 4 4 14.6 231 81
23:20:39 69 13 2 212 1124 4.0 4 4 14.5 233 76
23:20:59 84 13 3 214 1121 4.0 4 4 14.6 235 92
23:21:19 87 13 3 213 1123 4.0 4 4 14.6 234 96
23:21:39 72 13 1 213 1123 4.0 4 4 14.4 234 79
23:21:59 63 13 2 213 1119 3.8 4 2 14.6 234 69
23:22:19 52 13 3 213 1119 3.8 4 2 14.6 234 57
23:22:39 57 13 2 212 1121 3.9 4 3 14.5 233 63
23:22:59 59 13 3 210 1124 3.9 4 3 14.6 231 65
23:23:19 56 13.2 207 1125 3.9 4 3 14.6 228 62
23:23:39 72 13.2 206 1124 3.9 4 3 14.5 227 79
23:23:59 68 13.2 205 1123 3.8 4 2 14.6 226 75
23:24:19 58 13.3 205 1124 3.8 4 2 14.6 226 64
23:24:39 81 13.2 204 1125 3.8 4 2 14.5 224 89
23:24:59 78 13.3 203 1128 3.8 4 2 14.6 223 86
23:25:19 58 13.3 203 1129 3.8 4 2 14.6 223 64
23:25:39 57 13.3 201 1133 3.8 4 2 14.6 221 63
23:25:59 67 13.2 200 1130 3.8 4 2 14.6 220 74
23:26:19 72 13.3 200 1130 3.7 4 1 14.6 220 79
23:26:39 67 13 4 199 1129 3.6 4 0 14.7 219 74
23:26:59 73 13 4 198 1128 3.9 4 3 14.7 218 80
23:27:19 70 13 3 199 1134 3.7 4 ] 14.6 219 77
23:27:39 66 13 3 198 1130 3.8 4 2 14.6 218 73
23:27:59 54 13 3 200 1129 3.7 4 1 14.6 220 59
23:28:19 48 13 2 202 112B 3.7 4 I 14.5 222 53
23:28:39 51 13 3 204 1126 4.0 4 4 14.6 224 56
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Continuous Monitoring April 22. 55 MW. Reburn
................. Wet ................. Dr/ Dry Dry Dry
CO C02 NOX S02 02 02 C02 NOX CO

TIME PPM % PPM PPM % % % PPM PPM

22:24:09 9 12 9 343 1158 4.1 4.5 14 2 377 9 9
22:24:29 12 13 0 340 1160 4.4 4.8 14 3 374 13 2
22:24:49 13 12 8 336 1170 4.4 4.8 14 1 372 14 3
22:25:09 12 12 7 335 1165 4,3 4.7 14 0 369 13 2
22:25:29 13 12 7 334 1159 4.4 4.8 14 0 367 14 3
22:25:49 12 12 7 335 1156 4.5 5.0 13 9 369 13 2
22:26:09 12 12 7 338 1153 4.4 4.8 13 9 372 13 2
22:26:29 l0 12 6 342 1148 4.4 4.8 13 9 376 11 0
22:26:49 12 12 6 346 1144 4.2 4.6 13 9 381 13 2
22:27:09 12 12 8 348 1144 4.2 4.6 14 1 383 13 2
22:27:29 12 12 8 347 1149 4.2 4.6 14 1 382 13 2
22:27:49 13 12 9 344 1159 4.3 4.7 14 1 378 14 3
22:28:09 15 12 7 342 1163 4.4 4.8 14 0 376 16.5
22:28:29 12 12 7 342 1163 4.5 5.0 14 0 376 13.2
22:28:49 10 12 7 344 1160 4.5 5.0 13 9 378 11.0
22:29:09 ]0 12 5 347 1148 4.4 4.8 13.8 382 11.0
22:29:29 12 12 6 350 1138 4,4 4,8 13.9 385 13.2
22:29:49 11 12 7 353 1125 4.2 4.6 13.9 388 12.1
22:30:09 13 12 6 354 1119 4.3 4 7 13.9 389 14.3
22:30:29 11 12 8 353 1113 4.2 4 6 14.0 388 12.1
22:30:49 10 12 9 350 1108 4.3 4 7 14.1 385 11.0
22:31:09 12 12 7 348 1109 4.2 4 6 13.9 383 13.2
22:31:29 ii 12 6 347 1103 4.2 4 6 13.9 382 12.1
22:31:49 10 12 7 347 1104 4.2 4 6 14.0 382 11.0
22:32:09 12 12 8 347 1106 4.2 4 6 14.0 382 13.2
22:32:29 11 12 8 347 1109 4.2 4 6 14.1 382 12.1
22:32:49 12 12.6 346 1110 4.2 4 6 14.1 381 13.2
22:33:09 13 12.9 347 1110 4.2 4 6 14.1 382 14.3
22:33:29 9 12.9 348 1115 4.2 4 6 14.1 383 9.9
22:33:49 13 12 9 348 1120 4.2 4 6 14.1 383 14.3
22:34:09 13 12 8 347 1124 4.2 4 6 14.1 382 14.3
22:34:29 10 12 8 345 1126 4.2 4 6 14.1 380 11.0
22:34:49 13 12 8 343 1130 4.2 4 6 14.1 377 14.3
22:35:09 14 12 9 343 1131 4.2 4 6 14.2 377 15.4
22:35:29 12 12 8 344 1136 4.2 4 6 14.1 376 13.2
22:35:49 11 12 9 344 1138 4.2 4 6 14.2 378 12.1
22:36:09 12 13 0 344 1144 4.2 4 6 14.3 378 13.2
22:36:29 14 12 8 343 1146 4.4 4 8 14.l 377 15.4
22:36:49 13 12 8 339 1146 4.4 4 8 14.1 373 14.3
22:37:09 13 12 7 338 1140 4.3 4 7 14.0 372 14.3
22:37:29 10 12 5 340 1138 4.2 4 6 13.8 374 11.0
22:37:49 10 12 6 343 1138 4.2 4 6 13.9 377 11.0
22:38:09 13 12 6 346 1144 4.3 4 7 13.9 381 14.3
22:38:29 10 12 5 344 1149 4.2 4 6 13.8 378 11.0
22:38:49 12 12 6 342 1146 4.4 4 8 13.9 376 13.2
22:39:09 12 12 8 340 1144 4.4 4 8 14.1 374 13.2
22:39:29 12 12 7 341 lla6 4.3 4 7 14.0 375 13.2
22:39:49 10 12 8 342 1144 4.4 4 8 14.1 376 11.0
22:40:09 I0 12.8 345 1145 4.2 4 6 14.1 380 11.0
22:40:29 12 12.8 347 1145 4.0 4 4 14.0 382 13.2
22:40:49 13 12.9 348 1148 3.7 4 I 14.2 383 14.3
22:41:09 14 13.1 345 1155 3.9 4 3 14.4 380 15.4
22:41:29 14 13.2 339 1169 3.9 4 3 14.6 373 15.4
22:41:49 14 13.2 328 1184 3.9 4 3 14.5 361 15.4
22:42:09 16 13.2 322 1190 3.9 4 3 14.5 354 17.6
22:42:29 50 13.3 319 1194 4.2 4 6 14.6 351 55.0
22:42:49 90 12.9 315 1200 4.3 4 7 14.2 347 99.0
22:43:09 52 12.9 318 1189 4.2 4 6 14.1 350 57.2
22:43:29 30 13.0 325 1179 4.3 4 7 14.3 358 33.0
22:43:49 30 12.8 335 1173 4.4 4 8 14.0 369 33.0
22:44:09 30 12.8 341 1168 4.5 5_0 14.1 375 33.0
22:44:29 19 12.7 343 1163 4.4 4.8 14.0 377 20.9
22:44:49 14 12.7 345 1156 4.4 4.8 13.9 380 15.4
22:45:09 17 12.7 347 1153 4.3 4.7 14.0 382 18.7
22:45:29 13 12.5 347 1150 4.3 4.7 13.8 382 14.3
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Continuous Monitoring April 22. 55 MW, Reburn
................. Wet ................. Dry Dry Dry Dry
CO C02 NDX $02 02 02 C02 NDX CO

TIME PPM % PPM PPH % % % PPM PPM
22:45:49 10 12.5 347 1154 4.2 4.6 13.8 382 11.0
22:46:09 14 12.6 348 1156 4.1 4.5 13.9 383 15.4 |

22:46:29 15 12.8 348 1158 4.1 4.5 14.0 383 16.5
22:46:49 14 12.9 348 1164 4.2 4.6 14.2 383 15.4 1
22:47:09 14 13.0 345 1169 4 3 4.7 14.3 380 15.4
22:47:29 15 12.9 343 1171 4 4 4.8 14.2 377 16.5
22:47:49 13 12.8 343 1169 4 4 4.8 14.0 377 14.3 -I
22:48:09 16 12.8 345 1166 4 3 4.7 14.0 380 17.6 .J22:48:29 13 12.8 347 1164 4 2 4.6 14.1 382 14.3
22:48:49 11 12.9 348 1161 4 2 4.6 14.1 383 12.1
22:49:09 15 12.9 348 1156 A 2 4.6 14.2 383 16 5
22:49:29 12 12.9 347 1156 4 4 4.8 14 2 382 13 2
22:49:49 14 12.9 347 1156 4 4 4.8 14 1 382 15 4
22:50:09 12 12.7 347 1154 4 4 4.8 13 9 382 13 2
22:50:29 12 12.8 347 1151 4 2 4.6 14 1 382 13 2
22:50:49 14 12.8 348 1150 4 3 4.7 14 1 383 15 4 1
22:51:09 12 12.8 348 1158 4 2 4.6 14 0 383 13.2 122:51:29 14 12.9 346 1164 4.2 4.6 14 2 381 15.4
22:51:49 15 13.0 340 1171 4.2 4 6 14.2 374 16.5
22:52:09 14 12.9 334 1179 4.1 4 5 14.1 367 15.4
22:52:29 12 13.0 331 1184 4.0 4 4 14.3 364 13.2
22:52:49 14 13.1 331 1188 4.1 4 5 14.4 364 15.4 J22:53:09 14 13.0 333 1190 4.1 4 5 14.3 366 15.4
22:53:29 15 13.1 336 1186 4.0 4 4 14.4 370 16.5
22:53:49 13 12.9 338 1181 4.0 4 4 14.2 372 14.3
22:54:09 14 12.8 340 1174 4.2 4 6 14.0 374 15.4 J22:54:29 13 12.8 340 1173 4.2 4 6 14.1 374 14.3
22:54:49 15 12.9 340 1173 4.1 4 5 14.2 374 16.5
22:55:09 12 12.9 342 1173 4.0 4 4 14.2 376 13.2

22:55:29 14 13 0 342 1175 4.0 4 4 14.3 376 15.4 11J
22:55:49 17 13.1 341 1183 3.9 4 3 14.4 375 18 7
22:56:09 15 13.1 338 1190 4.0 4.4 14.5 372 16 5
22:56:29 14 13.1 335 1195 4.0 4.4 14.4 369 15 4
22:56:49 13 13.1 334 1199 4.0 4.4 14.4 367 14 3
22:57:09 16 13 1 335 1194 4 0 4.4 14.4 369 17 6 m
22:57:29 14 13 O 338 1196 4 0 4.4 14.3 372 15 4 I
22:57:49 13 13 0 340 1193 4 0 4.4 14.3 374 14 3
22:58:09 15 13 0 342 1189 4 0 4.4 14.3 376 16 5
22:58:29 12 13 0 342 1184 3 8 4.2 14.3 376 13 2 ]
22:58:49 12 13 1 340 1185 3 7 4.1 14.4 374 13 2 J22:59:09 12 13 0 339 1189 3 8 4.2 14 3 373 13 2
22:59:29 13 13.0 337 1191 3 9 4.3 14 3 371 14 3
22:59:49 11 13.0 334 1199 4 0 4.4 14 3 367 12 1 m

23:00:09 12 13.0 330 1201 4 0 4.4 14 3 363 13 2 |
23:00:29 13 13.1 329 1203 4 2 4.6 14 4 362 14 3 J
23:00:49 14 13.0 330 1203 4 3 4.7 14 3 363 15 4
23:01:09 13 12.9 335 1200 4.3 4.7 14 2 369 14 3
23:01:29 13 12.8 339 1191 4.2 4.6 14 1 373 14.3
23:01:49 12 13.0 342 1184 4.2 4.6 14 2 376 13.2 J23:02:09 16 12.9 342 1176 4.2 4.6 14.2 376 17.6
23:02:29 14 12.9 339 I180 4.2 4.6 14.2 373 15.4
23:02:49 14 12.9 335 1181 4.2 4.6 14.2 369 1_.4
23:03:09 15 12.9 332 1181 4.2 4.6 14.2 365 16.5 •
23:03:29 17 12.9 330 1178 4.3 4.7 14.1 363 18.7 J
23:03:49 12 12.8 331 1175 4.4 4 8 14.1 364 13.2
23:04:09 16 12.8 333 1170 4.2 4 6 14.1 366 17.6
23:04:29 17 12.8 338 1168 4.1 4 5 14.1 372 18.7 1
23:04:49 17 12.9 342 1168 4.0 4 4 14.2 376 18.7 J23:05:09 13 13 1 342 1174 4.0 4 4 14.4 376 14.3
23:05:29 13 13 1 340 1180 4.0 4 4 14.4 374 14.3
23:05:49 15 13 0 337 1183 4.1 4 5 14.2 371 16.5
23:06:09 13 13 0 337 1185 4.1 4 5 14.3 371 14.3
23:06:29 12 13 0 338 1185 4.1 4.6 14.3 372 13.2 J
23:06:49 13 12 9 340 1184 4.2 4.6 14.2 374 14.3
23:07:09 11 12 9 340 1185 4.3 4.7 14.2 374 12.1

23:07:29 10 12 8 339 1185 4.3 4.7 14.1 373 11.0 )]
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Continuous Monitoring April 22. 55 M_. Reburn
................. Wet ................. Dry Ory Dry Dry
CO C02 NOX S02 02 02 C02 NDX CO

TIME PPM % PPM PPM % % % PPM PPM
23:07:49 11 12.7 338 1180 4.2 4.6 13 9 372 12 1
23:08:09 13 12.9 338 1173 4.3 4.7 14 1 372 14 3
23:08:29 12 12.9 338 1170 4.2 4.6 14 2 372 13 2
23:08:49 12 12.9 335 1171 4.2 4.6 14 1 369 13 2
23:09:09 16 12.9 333 1169 4.2 4,6 14 2 366 17 6
23:09:29 14 12.9 331 1166 4.2 4.6 14 2 364 15 4
23:09:49 13 12.8 332 1161 4.3 4.7 14 1 365 14 3
23:10:09 13 12.8 336 1159 4.2 4.6 14 1 370 14 3
23:10:29 14 12,9 338 1154 4.1 4.5 14 2 372 15 4
23:10:49 15 12,9 338 1158 4.1 4.5 14 2 372 16 5
23:11:09 14 12.9 337 1158 4.0 4,4 14 2 371 15 4
23:11:29 14 13 0 334 1163 4.0 4.4 14 3 367 15.4
23:11:49 13 12 8 331 1170 4.0 4.4 14 1 364 14.3
23:12:09 17 12 9 331 1176 4.0 4.4 14 2 364 18.7
23:12:29 12 13 I 332 llBO 4.0 4.4 14 4 365 13.2
23:12:49 13 13 1 332 1189 4.2 4 6 14 4 365 14.3
23:13:09 11 12 9 331 1189 4.2 4 6 14.1 364 12.1
23:13:29 12 12 9 333 1189 4.1 4 5 14.2 366 13.2
23:13:49 14 13 0 337 1185 4.2 4 6 14.3 371 15 4
23:14:09 15 12 8 341 1186 4.2 4 6 14.1 375 16.5
23:14:29 15 12,9 342 1184 4.2 4 6 14.1 376 16.5
23:14:49 13 12.9 340 1178 4.2 4 6 14.1 374 14.3
23:15:09 13 12.8 341 1176 4.3 4 7 14.1 375 14.3
23:15:29 13 12.9 341 1174 4.2 4 6 14.1 375 14.3
23:15:49 15 12.6 340 1170 4.2 4 6 14.1 374 16.5
23:16:09 14 12.8 341 1170 4.2 4 6 14.1 375 15.4
23:16:29 14 12.8 339 1166 4.2 4 6 14.1 373 15.4
23:16:49 14 12.7 338 1165 4 3 4 7 13.9 372 15.4
23:17:09 18 12,5 337 1163 4 2 4 6 13.7 371 19.8
23:17:29 9 12.6 337 1159 4 3 4 7 13.8 371 9.9
23:17:49 16 12.6 339 1154 4 2 4.6 13.9 373 17,6
23:18:09 15 12,5 342 1145 4 4 4.8 13.8 376 16.5
23:18:29 14 12.5 343 1143 4 3 4.7 13.8 377 15.4
23:18:49 12 12,6 343 1139 4 2 4.6 13.9 377 13.2
23:19:09 17 12 8 341 1139 4 2 4.6 14.1 375 18.7
23:19:29 15 12 9 341 1144 4 2 4.6 14.2 375 16.5
23:19:49 13 12 9 340 1150 4 2 4.6 14.2 374 14.3
23:20:09 15 12 9 340 1155 4 2 4.6 14.1 374 16.5
23:20:29 16 12 8 340 1159 4 2 4.6 14.1 374 17.6
23:20:49 14 12 9 340 1163 3 9 4.3 14.2 374 15 4
23:21:09 13 13 0 341 1164 4 1 4.5 14.3 375 14 3
23:21:29 19 13.0 338 1169 4 0 4.4 14.3 372 20 9
23:21:49 45 13.0 331 1180 3 6 4.0 14.3 364 49 5
23:22:09 50 13.2 327 1184 4 0 4.4 14.6 360 55 0
23:22:29 173 13.2 324 1204 4 2 4.6 14.6 356 190 3
23:22:49 182 13.0 322 1215 4 3 4.7 14.3 354 200 2
23:23:09 82 13.0 321 1210 4 4 4.8 14.3 353 90 2
23:23:29 39 12.7 325 1200 4 3 4.7 14 0 358 42 9
23:23:49 26 I2.8 333 1189 4 3 4.7 14 I 366 28 6
23:24:09 18 12.8 338 1180 4 4 4.8 14 1 372 19 8
23:24:29 17 12.7 340 1171 4.3 4.7 14 0 374 16 7
23:24:49 19 12.8 342 1166 4.2 4.6 14 1 376 20 9
23:25:09 15 12.8 343 1160 4.2 4.6 14 1 377 16 5
23:25:29 16 12.8 342 1158 4.3 4.7 14 1 376 17 6
23:25:49 20 12.8 338 1155 4.2 4.6 14 0 372 22 0
23:26:09 13 12.8 338 1150 4.2 4.6 14 1 372 14 3
23:26:29 12 12.7 340 1150 4.2 4.6 14 0 374 13 2
23:26:49 14 12.6 342 1151 4.3 4.7 13 9 376 15 4
23:27:09 15 12.6 343 1153 4.2 4.6 13.8 377 16 5
23:27:29 13 12.5 343 1151 4.2 4.6 13.8 377 14 3
23:27:49 14 12.8 345 1151 4.2 4.6 14.0 380 15.4
23:28:09 15 13.0 346 1156 4.1 4.5 14.2 381 16.5
23:28:29 14 12.9 343 1160 4.2 4.6 14.2 377 15.4
23:28:49 13 12.9 343 1164 4.2 4.6 14.1 377 14.3
23:29:09 14 12.9 343 1166 4.0 4.4 14.2 377 15.4
23:29:29 15 13.0 345 1169 4.1 4.5 14.3 380 16.5
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CDntinuous Monitoring April 22. 55 MW. Reburn
................. Wet ................. Dry Dry Dry Dry
CO C02 NOX 502 02 02 C02 NOX CO

T]ME PPM % PPM PPM % % % PPM PPM
23:29:49 15 12 9 346 1175 4.0 4 4 14.2 381 16,5
23:30:09 16 12 9 344 1179 4.1 4 5 14.2 378 17.6
23:30:29 17 13 0 343 1180 4.1 4 5 14.3 377 18.7
23:30:49 14 12 9 341 1186 4.1 4 5 ]4.2 375 15.4
23:31:09 16 13 0 340 1189 4.2 4 6 14.3 374 17.6
23:31:29 17 13 0 338 1189 4.1 4 5 14.3 372 18.7
23:31:49 15 12 8 338 1186 4.0 4.4 14.1 372 16.5
23:32:09 14 13 0 339 1185 4.0 4.4 14.3 373 15.4
23:32:29 17 13 ] 340 1185 4.2 4.6 14.4 374 18.7
23:32:49 14 13.0 341 1185 4.2 4.6 14.3 375 15.4
23:33:09 16 12 9 340 1184 a.3 4.7 14.2 374 17.6
23:33:29 16 12 9 341 1179 4 4 4.8 14.2 375 17 6
23:33:49 16 12 8 342 1169 4 4 4.8 14.1 376 17 6
23:34:09 15 '12 7 345 1154 4 4 4.8 14.0 360 18 5
23:34:29 15 12 8 347 1136 4 3 4.7 14.0 382 16 5
23:34:49 14 12 8 348 1121 4 3 4.7 14 1 383 15 4
23:35:09 14 12 8 348 1110 4 4 4.8 14 0 383 15 4
23:35:29 16 12 8 350 1104 4 3 4.7 14 1 385 17 6
23:35:49 14 12 8 349 1105 4 2 4.6 14 0 384 15 4
23:36:09 16 12 8 349 1105 4 2 4.6 14 1 384 17 6
23:36:29 16 12 9 348 1108 4 2 4.6 14 2 383 17 6
23:36:49 17 12 9 348 1115 4 2 4.6 14 2 383 18 7
23:37:09 13 12 8 348 1118 4 2 4.6 14 1 383 14.3
23:37:29 14 13 0 347 1123 4 2 4.6 14 2 382 15.4
23:37:49 12 12 9 347 1123 4 3 4.7 14 2 382 13.2
23:38:09 16 12 8 346 1126 4 3 4.7 14 1 381 17.6
23:38:29 18 12 9 345 1129 4 3 4,7 14 1 380 19.8
23:38:49 18 12 8 343 1128 4 3 4.7 14 1 377 19.8
23:39:09 15 12 8 343 1128 4 2 4.6 14 I 377 16.5
23:39:29 17 12 9 343 1128 4.2 4.6 14 2 377 18.7
23:39:49 18 13 0 341 1130 4.2 4.6 14 2 375 19.8
23:40:09 12 13 0 339 1138 4.2 4.6 14.2 373 13.2
23:40:29 15 12 8 336 1139 4.3 4.7 14.0 370 16.5
23:40:49 16 12 9 336 1139 4.2 4.6 14.1 370 17.6
23:41:09 12 12.8 336 1140 4.2 4.6 14.1 370 13.2
23:41:29 13 12.8 337 1135 4.2 4.6 14.1 371 14,3
23:41:49 17 12.9 339 1135 4.2 4.6 14.2 373 18.7
23:42:09 13 12.9 340 1131 4.2 4.6 14.2 374 14.3
23:42:29 14 12.8 340 1129 4.2 4.6 14.1 374 15.4 1
23:42:49 16 12.9 339 1128 4.2 4.6 14.2 373 17.6 t

23:43:09 12 12.9 338 1130 4.2 4.6 14.2 372 13.2
23:43:29 15 12.9 338 1125 4.1 4 5 14.1 372 16.5
23:43:49 16 13.0 339 1128 4.2 4 6 14.3 373 17.6
23:44:09 15 13.0 339 1133 4.2 4 6 14.3 373 16.5
23:44:29 14 13.0 339 1139 4.2 4 6 14.2 373 15.4
23:44:49 16 ]2.8 338 1143 4.2 4 6 14.1 372 17.6
23:45:09 13 13.0 338 1143 4.1 4 5 14.2 372 14.3
23:45:29 16 13.0 34] 1144 4.2 4 6 14.3 375 17.6
23:45:49 17 13 1 343 1146 4.0 4 4 14.4 377 18.7 J23:46:09 18 13 1 343 1151 4.0 4 4 14.4 377 19.8
23:46:29 13 13 l 343 1158 4.0 4 4 14.4 377 14.3
23:46:49 15 13 2 342 1160 4.2 4 6 14.5 376 f6.5
23:47:09 18 13 I 340 1158 4.2 4 6 14.4 374 19.8
23:47:29 18 13 0 340 1155 4.1 4 5 14.3 374 19.8 J
23:47:49 17 12 9 341 1148 4.2 4 6 14.2 375 18.7
23:48:09 15 12 9 342 1151 4.2 4 6 14.1 376 16.5
23:48:29 14 12 8 343 1153 4 2 4 6 14.1 377 15.4 R
23:48:49 15 12.7 344 1153 4 I 4.5 14.0 378 16.5 J23:49:09 17 12 8 343 1159 4 1 4.5 14.1 377 18.7
23:49:29 16 12 9 340 1165 4 1 4.5 14.1 374 17.6
23:49:49 17 12 8 338 1175 4 0 4.4 14.1 372 18.7
23:50:09 16 13 2 337 1178 4 1 4.5 14.5 371 17.6
23:50:29 19 13 2 336 1184 4 2 4.6 14.6 370 20.9 J
23:50:49 15 13 1 336 II91 4 2 4.6 14.4 370 16.5
23:51:09 18 13 1 337 1189 4 2 4.6 14.4 371 19,8
23:51:29 19 13 I 338 1188 4 1 4.5 14.4 372 20.9
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Continuous Monitoring April 22, 55 MW, Reburn
................. Wet ................. Dry Dry Dry Dry

CO C02 NOX 502 02 02 C02 NOX CO
TIME PPM % PPM PPM % % % PPM PPM

23:51:49 19 13.0 338 1183 4,2 4.6 14.3 372 20.9
23:52:09 19 13.1 339 1179 4.2 4,6 14.5 373 20,9
23:52:29 18 13.1 339 1176 4.3 4.7 14.4 373 19.8
23:52:49 19 12.9 338 1173 4.3 4.7 14,2 372 20.9
23:53:09 17 13.0 342 1165 4.4 4.8 14.3 376 18.7
23:53:29 17 12.9 346 1161 4.3 4.7 14.2 381 18.7
23:53:49 17 12.9 349 1156 4.2 4.8 14.2 384 18.7
23:54:09 20 13.0 350 1153 4.1 4.5 14.3 385 22.0
23:54:29 16 13.1 347 1156 4.0 4.4 14.4 382 17.6
23:54:49 18 13.1 343 1164 4.0 4.4 14.4 377 19.8
23:55:09 19 13.1 339 1166 "4.1 4,5 14.4 373 20.9
23:55:29 20 13.2 337 1168 4.0 4.4 14.5 371 22.0
23:55:49 19 13.1 335 1170 4.1 4.5 14.4 369 20.9
23:56:09 18 13,1 333 1174 4.2 4.6 14.4 366 19,8
23:56:29 15 13.0 333 1170 4.2 4.6 14.3 366 16.5
23:56:49 17 13.0 334 1165 4.2 4.6 14.3 367 18.7
23:57:09 17 13.0 335 1159 4,2 4.6 14.2 369 18.7
23:57:29 16 13.1 338 1154 4.1 4.5 14.4 372 17.6
23:57:49 17 13.1 341 1154 4.0 4.4 14.4 375 18.7 i
23:58:09 18 12.9 343 1153 4.0 4.4 14.2 377 19.8
23:58:29 17 13.0 342 1158 4.1 4.5 14.2 376 18.7
23:58:49 15 12.9 340 1163 4.2 4.6 14.2 374 16.5
23:59:09 16 12,7 338 1166 4.3 4.7 14,0 372 17.6
23:59:29 15 12.7 339 1161 4.2 4.6 14.0 373 16.5
23:59:49 15 12.7 342 1155 4.2 4.6 14.0 376 16.5
00:00:19 15 13.0 347 1150 4.2 4.6 14.3 382 16.5
00:00:39 14 13.0 347 1149 4.2 4.6 14.3 382 15.4
00:00:59 16 13.1 346 1146 4.2 4.6 14.4 381 17.6
00:01:19 16 13.0 346 1144 4.2 4.6 14.3 381 17.6
00:01:39 16 13.0 346 1145 4.1 4.5 14.3 381 17.6
00:01:59 14 13.1 345 1148 4.2 4.6 14.4 380 15.4
00:02:19 14 13,0 341 1153 4.3 4.7 14.3 375 15.4
00:02:39 21 13.0 339 1156 4.2 4.6 14.2 373 23.1
00:02:59 16 12.9 338 1159 4.2 4,6 14.2 372 17.6
00:03:19 15 13.0 341 1161 4.0 4,4 14.3 375 16,5
00:03:39 15 13.0 341 1169 4.0 4.4 14.3 375 16.5
00:03:59 16 13.1 340 1176 4.0 4.4 14.4 374 17.6
00:04:19 17 13.2 337 1186 4.0 4.4 14.5 371 18.7
00:04:39 21 13.1 335 1195 4.0 4.4 14.4 369 23.1
00:04:59 17 13.0 331 1203 4,2 4.6 14.3 364 18.7
00:05:19 17 13.0 331 1204 4.1 4.5 14.3 364 18.7
00:05:39 18 13.0 331 1205 4.2 4.6 14.3 364 19.8
00:05:59 17 12.9 332 1201 4.2 4.6 14.2 365 18.7
00:06:19 17 13.0 334 1199 4.2 4.6 14.3 367 18.7
00:06:39 16 13,0 336 1196 4.2 4.6 14.3 370 17.6
00:06:59 12 12.7 339 1195 4.2 4.6 14.0 373 13.2
00:07:19 14 12.9 342 1190 4.3 4.7 14.2 376 15.4
00:07:39 15 12.9 344 1179 4.3 4.7 14.2 378 16.5
00:07:59 18 12.9 346 1171 4.2 4.6 14.1 381 19.8
00:08:19 15 13.0 347 1164 4.2 4.6 14.2 382 16.5
00:08:39 17 12.9 347 1155 4.2 4.6 14.2 382 .18.7
00:08:59 15 12.9 346 1154 4.3 4.7 14.2 381 16.5
00:09:19 17 13.0 345 1155 4.2 4.6 14.2 380 18.7
00:09:39 18 12.9 345 1158 4.3 4.7 14.2 380 19.8
00:09:59 17 12.9 343 1161 4.3 4.7 14.1 377 18.7
00:10:19 16 12.9 344 1168 4.1 4.5 14.1 378 17.6
00:10:39 16 12.9 344 1173 4.2 4.6 14.2 378 17.6
00:10:59 24 13.0 343 1176 4.3 4.7 14.3 377 26.4
00:11:19 29 12.8 341 1181 4.5 5.0 14.1 375 31.9
00:11:39 25 12.8 338 1183 4.6 5.1 14.1 372 27.5
00:11:59 23 12.5 340 1180 4.5 5,0 13.7 374 25.3
00:12:19 19 12.4 346 1169 4.4 4.8 13.6 381 20.9
00:12:39 17 12.7 354 1159 4.3 4.7 13.9 389 18.7
00:12:59 18 12.8 357 1156 4.3 4.7 14.1 393 19.8
00:13:19 16 12.7 354 1156 4.3 4.7 14.0 389 17.6
00:13:39 16 12,8 347 1158 4.2 4.6 14.1 382 17.6
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Continuous Monltorin9 Aprll 22. 55 MW, Reburn
................. Wet ................. Dry Dry Dry Dry

CO C02 NOX 502 02 02 C02 NOX CO
TIME PPM % PPM PPM % % % PPM PPM

00:13:59 14 12.9 344 1158 4.1 4,5 14.2 376 15.4
00:14:19 16 12.9 342 1164 4.2 4.6 14.2 376 19.8
00:14:39 18 13.0 341 1168 4,0 4.4 14.3 375 19.8
00:14:59 16 13,1 338 1166 4.1 4.5 14.5 372 17.6
00:15:19 17 12.9 338 1168 4.2 4.6 14.2 372 18.7
00:15:39 16 12.9 339 1169 4.2 4.6 14.1 373 19.8
00:15:59 16 13.0 342 1166 4.2 4.6 14,3 376 17.6
00:16:19 14 12.9 343 1165 4.2 4.6 14.2 377 15.4
00:16:39 17 13.0 343 1168 4.1 4 5 14.3 377 18.7
00:16:59 15 13.0 342 1169 4.2 4 6 14.3 376 16.5
00:17:19 17 13.0 342 1176 _.3 4 7 14.3 376 18.7
00:17:39 17 12.9 342 1175 4.3 4 7 14.2 376 18.7
00:17:59 17 12.9 342 1169 4.4 4 B 14.1 376 16.7
00:18:19 15 12.9 344 1164 4.4 4 8 14.1 378 16.5
00:18:39 15 I2.8 347 1156 4.4 4 8 14.1 382 16.5
00:18:59 18 12.7 349 1150 4.4 4 8 14.0 384 19.8
00:19:19 16 12.7 350 1145 4.3 4 7 14.0 385 17 6
00:19:39 I7 12.7 350 1136 4.4 4 8 13.9 385 18 7
00:19:59 14 12.7 352 1134 4.3 4 7 14.0 387 15 4
00:20:19 14 12.7 351 1129 4.2 4 6 14.0 386 15 4
00:20:39 15 12,7 350 1126 4.2 4.6 14.0 385 16 5
00:20:59 15 12.8 348 1126 4.3 4.7 14.1 383 16 5

Avg 17 12.9 341 1161 4.2 4.6 14.2 375 18.3

CO C02 NOX SO2 02 Dry Dry Dry Dry
PPM % PPM PPM % 02 C02 NDX CO
................. Wet ................. % % PPM PPM

V
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APPENDIX B

OPTIMIZATION TEST

CONTINUOUS EMISSION MONITOR
STRATIFICATION TESTS
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Stratification iraverme #I. 1 April 9Z. Full load w/reburn

CO C02 NOx SO2 02 NOw

Samp. Pt. (PPH) (_) (PPH) (PPH) (%) (PPH.

AI 74 14.6 262 1273 2 5 280
2 73 14.8 263 1274 2 4 280

3 72 14.5 263 1276 2 4 280
Dl 47 14.2 269 1211 2 7 290

2 75 14.3 268 1218 2 6 269 •
3 48 14.5 272 1244 2 6 293

C1 38 13.7 262 1099 3 1 313
2 54 14.2 265 1151 3 0 314

3 32 14.1 280 ]140 3 1 311
DI 32 13.4 264 1033 3 4 298

2 22 14.2 297 1131 2 9 326
3 25 14.1 295 1139 2 9 323

Duct Avg. 50 14.2 275 1182 2.8 300

E1 17 14.1 312 1123 3.1 346

2 17 14,2 312 1130 3,2 348
3 17 14.1 315 1131 3.1 350

FI 23 14,4 316 1103 2.9 346
2 23 14.5 325 1168 2.9 356
3 23 14.7 315 1160 2.9 345

Gl 25 14.4 331 1183 3.2 370
2 25 14.6 317 1200 2.5 339
3 27 14.6 319 1211 2.4 339
HI 24 14.1 294 1196 3.2 328

2 30 14.7 305 1254 2.4 324
3 25 14.8 300 1261 2.2 315

Duct Avg. 24 14.5 314 1182 2.8 342
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)trotificmtlonlraverme#2, 2 April92, Full loadw/reburn,Hi

CO C02 N0x $02 02 NOx

Stump.Pt. (ppm) (_) (PI_) (ppm) (%) (ppm.

A1 37 14.2 238 1233 3 3 267
2 37 14.3 244 i229 3 3 274
3 33 13.0 246 1214 3 7 283

BI 37 14.0 251 1213 3 5 286
2 35 14.0 255 1221 3 5 290
3 37 14.0 254 1230 3 3 285

C1 35 13.9 260 1184 3 5 296
2 28 • 12.5 258 1220 3 3 290
3 30 14.1 260 1223 3 5 296

D1 30 12.3 271 1195 3 4 306
2 30 13.9 273 1213 3,5 311
3 30 14.4 276 1210 3,5 314

Duct Avg. 33 13.7 257 1215 3.4 292

EI 28 14.6 294 1194 3.5 335
2 30 13.9 303 1214 3.7 349
3 32 14.0 307 1193 3.7 354

FI 54 14.4 301 1195 3.7 347
2 37 14.3 306 1221 3.5 346
3 38 14.3 304 1220 3.1 337

61 50 13.9 306 1218 3.2 342
2 37 13.9 298 1196 3.1 331

i

3 45 14.3 306 1243 3.1 340
H] 35 14.1 308 1246 3.2 344
2 37 13.6 298 1210 3.1 331
3 40 12.6 262 1071 4.3 314 ""

Duct Avg. 39 14.0 299 1202 3.4 339



Str,tif_¢etiOn traverse #3, 3 Ap_I 92, Full told base1_ne

CO C02 NOx S02 02 NOx
s,m_.Pz. (pP,) (_) (pPM) (PP,) (x) (PP,.

A! 16 12.6 511 1055 4.8 633
2 12 12.6 509 I088 4.8 631
3 11 12.4 507 1111 4.8 629

B1 16 12.6 527 1124 4,2 627
2 27 12.7 520 1126 4.4 627
3 20 12.5 528 1144 4.6 646

C1 17 12.6 523 1136 4,3 627
2 13 12.7 528 1135 4,3 633
3 19 12.6 537 1126 4.0 631

D1 15 13.0 552 1126 4,0 649
2 14 12.8 547 1093 3,9 639
3 16 12.9 545 1115 4.1 645

Duct Avg. 16 12.7 528 1115 4.4 635
I

[1 11 13._ 545 1066 4,4 658
2 40 13 2 513 1063 4.1 607
3 17 13 0 535 1184 4.0 629

F1 2D 13 0 553 1179 3.9 646
2 18 13 4 538 1215 3.8 624
3 19 13 2 526 1190 3,9 616

G1 21 13 4 524 1158 3.8 608
2 19 13.4 528 1171 3.8 612
3 24 13.3 527 1191 3.6 603

HI 22 12.3 490 1116 5.1 620
2 23 12.7 495 1118 4.5 601
3 27 12.9 508 1129 4.3 609

Duct Avg. 22 13.1 524 1148 4.1 619
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Strmtlflcction irJverse #4, 11 April 92, Full load baseline

CO C02 NOx S02 02 NOw

Samp. Pt. (PPM) (X) (PPH) (PPH) (X) (PPH.

AI N/A 14.0 569 105! 5.2 725

2 N/A 14.3 565 1053 5.2 720
3 N/A 14.4 568 1053 5.4 734

BI N/A 14.5 550 1036 5.0 891

2 N/A 14.8 575 1039 5,0 723
3 N/A 14.8 573 1048 4 8 710

Cl N/A 14.8 567 1063 4 8 703
2 N/A 14.9 576 1074 4 7 709
3 N/A lS.1 589 1091 4 8 730

01 N/A 15.0 581 1101 4 E 710
2 N/A 15.1 593 1128 4 6 725

3 N/A 15,3 588 1144 4.7 724

Duct Avg. 0 14.8 575 1073 4.9 717

[1 N/A 15.2 575 1053 4.6 703
2 N/A 15.4 594 1049 4.4 717

3 N/A 15.4 595 1030 4.6 728

FI N/A 12.2 463 925 4.5 566
2 N/A 14.1 517 749 4.6 632
3 N/A 14.8 503 665 4.7 819

GI N/A 14.5 509 856 4.6 622 )(
2 N/A 14.5 527 645 4.7 649

3 N/A 14.9 553 700 4.6 676
HI N/A 14.4 539 711 5,9 723

2 N/A 14.1 512 649 5.7 677
3 N/A 14.0 492 594 5.7 650

Duct Avg. 0 14.5 532 786 4.9 663



Stratification Traverma @5, 13 April 92. Full IoaU w/reburn

CO C02 N0x $O2 02 NOx

Samp. Pt. (PPM) (_) (PPM) (PPM) (%) (PPM,
......... ..... .... ..... ..... ..- .....

A! 37 NIA 284 N/A 3.2 317

2 37 N/A 277 N/A 3.2 )09
3 40 N/A 272 N/A 3.0 300

8! 38 N/A 286 N/A 3.0 315
2 37 N/A 276 N/A 2.9 303
3 43 N/A 290 N/A 3.1 322

C1 48 N/A 294 N/A 3.2 328

2 38 N/A 296 N/A 3.3 333
3 36 N/A 295 N/A 3.3 331

D! 37 N/A 293 N/A 3.3 329
2 40 N/A 292 N/A 3.1 324
3 39 N/A 295 N/A 3.2 329

Duct Avg. 39 0.0 288 3.2 320

[1 26 N/A 311 N/A 3.3 354
2 38 N/A 318 N,'A 3.4 360
3 38 N/A 318 N/A 3.5 362

F1 33 N/A 324 N/A 3.2 362
2 37 N/A 316 N/A 3.2 353
3 4] N/A 316 N/A 3.1 351

G1 38 N/A 318 N/A 3.0 351

2 40 N/A 322 N/A 3. ] 357
3 39 N/A 32C N/A 2.7 347

H1 35 N/A 303 N/A 3,4 343
2 36 N/A 311 N/A 3.0 343
3 38 N/A 322 N/A 2.6 347

Duct Avg. 37 O.O 317 3.1 352
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Stratification Traverse #6, 20 May 92, Full Load w/reburn

CO C02 NOx S02" 02 NOx

Samp. PL. (PPM) (%) (PPM) (PPM) (%) (PPM,

A1 119 14.0 234 267 4.3 280
2 128 14.0 233 254 4.3 279
3 132 14.1 234 253 4.3 280

B1 143 14.2 236 249 4.2 281
2 [45 14.4 236 247 4.2 281
3 148 14.4 237 245 4.1 280

C1 152 14.4 237 244 4.2 282_
2 153 14.5 238 245 4.0 280
3 153 14.6 239 247 4.1 283

D1 153 14.7 242 250 4.0 284
2 160 14.7 241 257 3.8 280
3 160 14.8 244 274 3.8 283

Duct Avg. 146 14.4 238 253 4.1 281

EI 155 14.9 243 263 3.9 284
2 158 14 9 243 258 3.8 282
3 153 15 0 245 257 3.7 282

FI 148 15 1 245 252 3.7 282

2 148 15 1 247 252 3.6 283

3 140 15 2 249 257 3.5 283 P
G1 143 15 3 251 260 3.5 286

2 141 15 3 253 267 3.3 284
3 138 15 4 255 273 3.3 287
HI 133 15 5 258 285 3.4 292

2 133 15 6 260 294 3.5 296
3 137 15 6 256 293 3.5 291

Duct Avg. I44 15.2 250 268 3.6 286

t

J

V

,¢

|
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Stratification Traverse #7. 27 May 92, Full Load w/reburn

CO C02 NOx S02 02 N0x

Samp. Pt. (PPM) (%) (PPM} (PPM) (%) (PPM,

AI 229 14.9 227 1190 3.9 265

2 299 14.6 229 1194 3.8 266
3 259 14.8 230 1203 3.8 267

B1 190 14.7 225 1146 3.9 263
2 304 14.9 227 1159 3.7 262
3 257 14.8 229 1150 3 7 264
CI 227 14.6 228 1116 3 8 264

2 123 14.5 230 1097 3 8 267
3 103 14.4 229 1021 3 9 267

D1 74 14.1 228 913 4 3 273 .
2 61 14.0 229 910 4 3 274
3 53 14_1 230 925 4 3 276

Duct Avg. 182 14.5 228 1085 3.9 267

E1 29 13.4 248 784 5.2 316
2 25 13.9 255 807 4.6 312
3 26 13.9 254 860 4.4 306

F1 29 13.6 250 787 5.1 316
2 25 14.2 285 1201 4.1 337
3 20 14.4 292 1203 4.0 343

G1 23 14.6 302 1170 4.1 357

2 36 14.6 296 1179 4.3 355

3 45 15.0 293 1208 4.0 344
H1 26 14.3 287 1116 4.5 349

2 23 14.6 293 1131 4.2 349
3 28 14.6 297 1144 4.1 351

Duct Avg. 28 14.3 279 1049 4.4 337 •



Stratification Traverse #8, 28 Hay 92. Full Load w/reburn

CO C02 N0x S02 02 N0x

Samp. Pt. (PPM) (_) (PPM) (PPM) (%) (PPH,

AI 195 14 6 235 1054 4.4 284
2 315 14 3 238 1105 4.2 283
3 203 14 5 238 1091 4.3 285

B1 245 14 4 237 1074 4.2 282
2 340 14 6 235 1079 4.1 279
3 231 14 6 241 1069 4.0 283

C1 122 14.2 239 1015 4.2 285

2 97 14.0 240 999 4.3 288
i 3 75 14.1 236 958 4.5 287

DI 75 13.5 235 850 5.1 297
2 51 13.4 234 808 5.0 294

3 38 13.4 232 781 5.0 292

Duct Avg. 166 14.1 237 990 4.4 285

E1 32 13.0 242 734 5.4 313
2 27 13.7 257 714 4.9 321
3 29 13.7 257 1021 4.9 321

F1 31 13.4 256 935 5.2 326
2 28 13.9 285 1201 4.1 337

3 20 14.4 292 1203 4.0 343
G1 23 14.6 302 1170 4.1 357

2 36 14.6 295 1179 4.3 355
3 45 15.0 293 1208 4.0 344

H1 26 14.3 287 1116 4.5 349
2 23 14.6 293 1131 4.2 349

3 28 14.6 297 1144 4.1 351 /

Duct Avg. 29 14.2 280 1143 4.5 339 J

J
1
)
]
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISDKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squier
Date: 3/31/92 Printed 1B-Jun Test No./Type: MIT-I1 Avg Velocity Head (in H20) dP(avg) = D.457
Sample Location: Unit 2, ESP Inlet Start/Stop Time:

Avg Orifice Meter Reading (in H203 dH(avg) - _.5:_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) l(s avg) = 457.1
Nozzle Diameter, Actual (in) N(d) 0.203
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 75.4
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) • 0.675

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(_ std) = 26.17

# of Sample Points _ 24 Stack Gas Water Vapor Proportion B(wo) = C.Ii8
Total Sampling Time (min) (theta) ( 72.00 )
Barometric Pressure (in Hg) P(b) 29.61 Mol. Wt., Stack Gas Dry M{d) - 30.52
Stack Static Pressure (in H20) P(stack) 12.000
Gas Meter Initial Reading (cuft) 44.54 Mol. Wt., Stack Gas Wet M{s) - 29.G4
Gas Meter Final Reading (cu ft) 73.10
Net Gas Sample Volume (cuft) V(m) ( 28.56 ) Abs Stack Pressure (in Hg) P(s) = 30.45

Vol of Liquid Collected (ml) Vl(c) 80.0 Avg Stack Velocity (ft/sec) V(s avg) = _._
Vol of Liq @ Std. Conds. (scf) V(w std) ( 3.766 )
Wt. of Filter Particulate (gm) 1.9972 Isokineticity (%) % I = li_.6
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Cc_nbinedParticulate (gm) M(p) ( 1.9972 ) Stack Gas STO Vol Flow (dscfm) O(s) - 34636_

02 Concentration (by CEM) % 02 5.30 from run I15: Actual Stack Gas Vol Flow (acfm) O(a) - 2639_
C02 Concentration (by CEM) % C02 14.40 (no CEM data availabPercent XS Air PEA = 33.3
CO Concentration (by CEM) % CO 0.0 for this run) Particulate Loading, dry(gr/dscf) C(s std) - 1.0336
N2 Concentration (by diff.) X N2 ( 80.30 ) Particulate Loading, @7X 02(mg/dscm)C(s std) - 2232

Particulate Loading, dry @ 7 % 02 (gr/dscf) - 0.975¢
Sample dClock Velocity Orifice Stack l Gas Meter ISORT(dP) Heat Input Rate, MBtu/hr = 670.2_

Point lime Head, dP Meter,dH lemp I lemp (degF) I Particulate Emission Rate(Ib/hr) E(p} -1377.60_(in H2O)l(in H2O)(degF) in J out Particulate Emissi Rate(Ib/MBtu) • 2.0556
................ . ........ . ........ + ......... + ........ . ........ . .........

A1 3.00 0,40 0.49 438 72.0 72.0 0.6325
2 3.00 0.35 0.43 450 70.0 71.0 0.5916
3 3,00 0.44 0.55 465 70.0 71.0 0.6633

BI 3.00 0,41 0.51 448 73.0 72.0 0.6403
2 3.00 0.37 0.44 464 73.0 72.0 O 6083
3 3.00 0.34 0.42 476 74.0 72.0 0 5831

C1 3.00 0.45 0.55 430 75.0 73.0 O 6708
2 3.00 0.45 0.54 435 76.0 73.0 0 6708
3 3.00 0.57 0.68 453 77.0 74.0 0 7550

01 3.00 0.55 0.66 432 77.0 74.0 0 7416
2 3.00 0.47 0.56 445 79.0 75.0 0.6856
3 3.00 0.54 0.65 459 79.0 75.0 O 7348

61 3.00 0.47 0.56 443 79.0 75.0 0 6856
2 3.00 0.41 0.49 463 80.0 75.0 0 6403
3 3.00 0.45 0.54 478 80.0 75.0 0 6708

FI 3.00 0.54 0.64 453 79.0 75.0 0 7348
2 3.00 0.46 0.55 452 79.0 75.0 0 6782
3 3.00 0.48 0.56 465 79.0 75.0 0 6928

61 3.00 0.46 0.55 446 78.0 75.0 0 6782
2 3.00 0.44 0.52 465 78.0 75.0 O 6633
3 3.00 0.43 0.51 480 79.0 75._ O 6557

H1 3.00 0.57 0.68 478 19.0 75.0 O 7550
2 3.00 0.45 0,53 473 80.0 75.0 O 6708
3 3.00 0.47 0.55 479 80.0 75.0 O 6856

................. + ........ + ........ + ......... + .................. . .........

TOTALS 72.00 I 10.97 J 13.16 J 10970.0I 1845.0 1774.0J 16.189o
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tony Lombardo
Date: 4/I/92 Printed 18-Jun Test No./Type: M17-12 Avg Velocity Head (in H20) dP(avg) - 1.16:
Sample Location: Unit Z, ESP Inlet Start/Stop Time: 1910-2155

Avg Orifice Meter Reading (in H20) dH(avg) = 1.276
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 536.8
Nozzle Diameter. Actual (in) N(d) 0.203
Pitot Tube Correction Factor C(p) 0,8400 Average Meter Temperature (degr) T(m avg) = 8¢ E
_s Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) - 1.0_2

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A{s) ( 96.00 ) Meter Volume (std. cu. ft.) V{_ std) = _i.( _,

# of Sample Points # 24 Stack Gas Water Vapor Proportlon B(wo) = 0.0_i
Total Sampling Time (mini (theta) ( 72.00 )
Barometric Pressure (_n HQ) P(b) 29.54 Mol. Wt., Stack Gas Dry M{d) : 3C'._2
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading (cuft) 73.32 Mol. Wt., Stack Gas Wet M{s) = 2.G£'."
Gas Meter Final Reading (cuft) 116.10
Net Gas Sample Volume (cuft) V(m) ( 42.78 ) Abs Stack Pressure (in Hg) P(s) = 31.01

Vol of Liquid Collected (ml) Vl(c) 80.0 Avg Stack Velocity (ft/se:) V(s avg) = 6".C
Vol of Liq @ Std. Conds. (scf) V(w std) ( 3.766 )
Wt. of Filter Particulate (gm) 5.1028 Isokineticity (X) X I -
Wt. of Probe Wash Particulate {gm) O.O00C)
Wt of Combined Particulate (9m) M(p) ( 5.1028 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 23c.G_6

02 Concentration (by CEM) % 02 3.50 from 2g Apr repeat: Actual Stack Gas Vol Flow (acfm) Q(a) = 46G762 -_
CO2 Concentration (by CEM) % C02 15.40 (bad CEM data on Percent XS Air PEA - i_.5 i
CO Concentration (by CEM) % CO O.O first attempt) Particulate Loading, dry(gr/dscf) C(s std) = 1.8984
N2 Concentration (by diff.) % N2 ( 81.10 ) Particulate Loading, @7X 02(mg/dscm)C(s std) = 3(75

Particulate Loading, dry @ 7 % 02 (gr/oscf) = 1.5167

Sample dClock IVelocity Oriface Stack I Gas Meter ISQRT(dP) Heat Input Rate, M_tu/hr =1195.12]
Point Time IHead, dP Meter,dH Temp Tamp (degF) Particulate Emission Rate(Ib/hr) E{p) =3822.36_

J(in H20) (in H20) (degF) in J out Particulate Emisslon Rate(Ib/MBtu) = 3.196._
........ F........ 4. ........ 4. ................... 4"........ '4"........ 4".........

A1 0.96 1.03 500 85.0 B6.0 0.9798 !1

2 o.g5 1.04 504 86.0 86.0 0.9747 |
3 1.01 1.10 514 87,0 B6.0 1.0050 J

81 1.00 1.10 446 86.0 85.0 1.0000
2 0.85 0.89 517 87.0 B6.0 0.9220
3 0.90 0.95 523 87.0 86.0 0.9487 '1

CI 1.40 1.50 506 87.0 86.0 1 1832 J2 1.10 1.18 517 89.0 B6.O 1 0488
3 1.40 l.SO 524 90.0 B6.0 1 1832

D1 1.50 1.6,5 507 90.0 87.0 1 2247 II

2 1.00 1.10 520 81.0 B4.O 1 DO00 1
3 1.20 1.30 529 81.0 84.0 1 0954 ,i

61 1.50 1.65 537 82.0 83. O 1 2247
2 1.05 1.12 559 82.0 B3.0 1 0247
3 1.20 1.30 568 82.0 83.0 1 0954 |

FI 1.50 1.65 571 83.0 82.0 1 2247 J2 1.10 1.18 571 84.0 82.0 1 0488
3 1.10 1.18 579 84.0 82.0 ! 1.0488

61 1.50 1.65 533 84.0 82.0 1. 2247 i

2 1.20 1.30 557 85.0 81 .O 1.0954 I
3 1.20 1.30 568 85.0 81.0 1.0954 J

HI 1. SO 1.65 578 86. O 81.0 1. 2247

2 1.10 1.18 575 88.0 81.0 1.0488 U,,_m_ ]

3 1.10 1.18 579 89.0 82.0 1.0488
....... t"........ "( ......... 4"................... 4- ........ 4-........ 4".........

TOTALS J 72.00 28.32 I 30.68 12882.0 I 2050.0 I 2011.0 I 25.9708
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant : WPL Performed by: Tony Lombardo
Date: 4/2/92 Printed 18-Jun Test No./Type: M17-13 Avg Velocity Head (in HZO) dP(avg) = 1.30C
Sample Location: Unit Z, ESP Inlet Start/Stop Time: 1132-1357

Avg Orifice Meter Reading (in H20) dH(avg) = ].221
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s avg) = 517.C
Nozzle Diameter, Actual (in) N(d) 0,203
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) = 72._
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 1,047

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m s_d) : 5E..c!

# of Sample Points # 24 Stack Gas Water Vapor Propo-t_or B(wo) = C._-._
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.44 Mol. Wt., Stack Gas Dry M(d) = 30.62
Stack Static Pressure (in H20) P(stack) 21,000
Gas Meter Initial Reading (cuft) 129.70 Mol. Wt., Stack Gas Wet M(s) = 2_.4_
Gas Meter Final Reading (cuft) 190.00
Net Gas Sample Volume (cu ft) V(m) ( 60.30 ) Abs Stack Pressure (in Hg) P(s) = 3C.9_.

Vol of Liquid Collected (reX) Vl(c) 122.0 Avg Stack Velocity (ft/sec) V(s avg) = 77.6
Vol of Liq @ Std. Conds. (scf) V(w std) ( 5,743 )
Wt. of Filter Particulate (gm) 9.4696 Isokineticity (_) _,I = 114.._
Wt. of Probe Wash Particulate (gm) O.OODD
Wt of Combined Particulate (gm) M(p) ( 9.4696 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 226_

02 Concentration (by CEM) % 02 3.30 from 29 Apr repeat: Actual Stack Gas Vol Flow (acfm) Q(a} = 44792._
C02 Concentration (by CEM) % C02 15.50 (bad CEM data on Percent XS A_r PEA = ]E._
CO Concentration (by CEM) % CO 0.0 first attempt) Particulate Loading, dry(gr/dscf) C(s st_J = 2._7.G_
N2 Concentration (by diff.) % N2 ( 81.20 ) Particulate Loading, @7X O2(mg/ascm)C(s stdJ = 4_E_

Particulate Loading, dry @ 7 % 02 (gr/oscf) = _.961i

Point Time Head, dP Meter,dH Temp Temp (degr) Particulate Emission Rate(Ib/hr) E(p) =_5_.IP4
(in H20) (in H20) (degr) in I out Particulate Emission Rate(Ib/MBtu) = 4._,3G_

....... . ........ "_"........ 4- ........ + ......... .l- ........ 4- ......... + .........

A1 4.00 0.92 0.96 488 78.0 76.0 0.9592
2 4.00 0.88 0.93 490 75.0 73.0 0.9381
3 4.00 1.05 1.10 493 78.0 74.0 1.0247
B] 4.00 I.I0 1.18 485 77.0 75.0 1.0488

2 4.00 0.88 0.93 502 81.0 75.0 0.9381
3 4.00 0.92 0.9G 507 81.0 75.0 0.9592

C1 4.00 1.10 1.18 489 76.0 75.0 1.0488
2 4. O0 1.00 1.22 496 79.0 74.0 1. 0000
3 4.00 l.ZO 1.51 500 81.0 75.0 1.0954

D1 4.00 1.30 1.85 499 84.0 16.0 1.1402
2 4. O0 1.20 1.51 ,500 84.0 76. O I. 0954
3 4.00 1.15 1.50 504 85.0 76.0 1.0724

El 4.00 1.20 1.51 510 80.0 76.0 1.0954
2 4.00 1.10 1.18 537 84.0 77.0 1.0488
3 4.00 1.15 1.50 `545 83.0 76.0 1.0724

E1 4.00 1.30 1.85 548 83.0 76.0 1.1402
2 4.00 l.OS 1.10 ,549 83.0 76.0 I 0247
3 4.00 1.15 1.05 55] 83.0 76.0 I 0724

FI 4.00 1.20 1.51 515 80.0 76.0 I 0954
2 4.00 1.10 1.18 529 83.0 75.0 I 0488
3 4.00 1.10 1.16 540 83.0 76.0 I 0488

FI 4.00 1.10 1.18 544 83.0 76.0 I 0488

2 4.00 1.10 1.18 544 84.0 76.0 I 04883 4.00 1.15 1.,50 543 84.0 76.0 1.0724
................ ,_........ + ........ _ ......... + ......... _........ + .........

TOTALS96.00 I 26.4oJ 30.751 12408.011952.0 1812.ol25.1372
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATECALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tony Lombardo
Date: 4/3192 Printed 18-Jun Test No,IType: M17-14 Avg Vr.locityHead (in HZC) dP(avg) = 1.536
Sample Location: Unit Z, ESP Inlet Start/Stop Time: 1140-1348

Avg Orifice Meter Reading (in H20) dH(avg) = 1,93E
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s avg) = 536.9
Nozzle Diameter. Actual (in) N(d) 0.203
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) l(m avg) = 76.3
6as Meter Correction Factor (alpha) 1,0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 1.236

Radius (if ro_,nd)" R O.OO
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volunw_ (std. cu, ft.) V(m std) = 64.4.:

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.076
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.60 Mol. Wt., Stack Gas Dry M(d) = 30.5_
Stack Static Pressure (in H2D) P(stack) 21,000
Gas Meter Initial Reading (cuft) 191.10 Mol. Wt., Stack Gas Wet M(s) = 29.59
Gas Meter Final Reading (cuft) 256.30
Net Gas Sample Volume (cuft) V(m) ( 65.20 ) Abs Stack Pressure (in Hg) P(s} = 3111_

Vol of Liquid Collected (ml} Vl(c) 112.0 Avg Stack Velocity (ft/sec) V(s avg) = 92.5
Vol of LiCl@ Std. Conds, (scf) V(w std) ( 5.272 )
Wt. of Filter Particulate (iTs) 2,3125 Isokineticity (%) X I = Ir
Wt. of Probe Wash Particulate (gm) O.OOO0
Wt of Combined Particulate (gm) M(p) ( 2.3125 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 271..

02 Concentration (by CEM) % 02 4.70 Actual Stack Gas Vol Flow (acfm) O(a) = 53254E
C02 Concentration (by CEM) % C02 14.70 from 29 Apr repeat: Percent XS Air PEA = 26 4
CO Concentration (by CEM) % CO O.O (no concurrent CEM dParticulate Loading, dry(gr/dscf) C(s std) = 0.553E
N2 Concentration (by diff.) % N2 ( 80,60 )avalable) Particulate Loading, @7X 02(mg/dscm)C(s std) = lOBE

Particulate Loading, dry @ 7 )_02 (gr/dscf) = 0,4757

Point Time lHead, dP Meter,dH] Temp Temp (degr) Particulate Emission Rate(Iblhr) [(p) =1288.103
l(in H20) (in H20)i (degF) in I out Particulate Emission Rate(Ib/MBtu) = 1.0024

................. + ........ . ........ ,p......... . ........ + ........ . .........

A1 4.00 1 ,20 1.50 482 69. O 1. 0954
2 4. O0 1.20 1,50 488 70.0 1.0954
3 4. O0 ]_.50 1.88 499 69.0 1. 2247

61 4.00 1.80 2.25 493 70.0 1.3416
2 4.00 1,30 1.65 517 69.0 1.1402
3 4.00 1.40 1.75 523 70.0 1.1832 r,

C1 4.00 ._.50 ) .88 496 71.0 1.2247 !
2 4.00 1.40 1.75 505 71.0 1.1832 ,J
3 4.00 1.50 1.88 517 71.0 1, E247

DI 4.00 1.80 2.25 506 72.0 1.3416
2 4. OO 1.60 2. O0 520 7_. O 1. 2649 I_
3 4.00 1.70 2.20 5?5 73.0 1.3038 JEl 4.00 1.70 2.20 541 75.0 1.3038
2 4.00 1.40 1.75 564 73.0 1.1832
3 4. OO 1.60 2. OO 579 74. O 1. 2649 11

El 4. OO 1.70 2.20 582 74.0 1.3038 J2 4.00 1.30 1.65 583 74.0 1.1402
3 4.00 1.50 1.88 488 75.0 1.2247

Fi 4. OO 1.50 1. BB 544 75. O 1.2247
2 4. OO 1.70 2.20 568 76. O" 1. 3038
3 4. O0 1,40 2. O0 588 76.0 1. 2649

FI 4,00 1.8O 2.25 591 77.0 1.3416
2 4.00 1.60 2,00 591 77.0 1.2649
3 4. O0 1.60 2. OO 596 78. O 1. 2649

....... . ........ + .................. . ......... . ........ 4- ..................

)'OTALSI 96.001 36.90 46.50112886.011910.011751.0 29.7095
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B&W/WP&L. Reburn Optimization Test Series

ESP Inlet Method 17 Samples

]SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tony Lombar{
Date: 416/92 Printed IB-jun Test No.Ilype: MI7-15 Avg Velocity Head (in H20) dP(avg) - 0.67_
Sample Location: Unit 2. ESP Inlet Start/Stop Time: 1326-1522

Avg Orifice Meter Reading (in H20) dH(avg) • D.B7S
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) l{s avg) = 470.4
Nozzle Dianw_ter.Actual (in) N(d) 0.252
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) = 9_.7
Gas Meter Correction Factor (alpha) 1,0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = C.6::

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(r std) = 7:.5"

# of Sample Points # 24 Stack Gas Water Vapor Proportlon 6{wc) = 0.0_
Total Sampling Time (min) (theta) ( 06.00 )
Barometric Pressure (in Mg) P(b) 29.60 Mol. Wt.. Stack Gas Dry M(d) = 29.9_
Stack Static Pressure (in H20) P(stack) 12.000
Gas Meter Initial Reading (cuft) 256.60 Mol. Wt.. Stack Gas Wet M(s} • 26 _
Gas Meter Final Reading (cuft) 331.20
Net Gas Sample Volume (cuft) V(m) ( 74.60 ) Abs Stack Pressure (in Hg) P(s) • 30.46

Vol of Liquid Collected (ml) Vl(c) 136.0 Avg Stack Velocity (ft/sec) V(s avg) • 62.C i
Vol of Liq @ Std. Conds. (scf) V(w std) ( 6.402 )
Wt. of Filter Particulate (gm) 5.0905 Isokineticity (%) % I • 107.6
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 5.0905 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 169216

02 Concentration (by CEM) % 02 4.20 Actual Stack Gas Vol Flow (acfm) Q(a) = 356947
C02 Concentration (by CEM) % C02 11.10 Percent XS Air PEA • 23.1
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/dscf} C(s std) = 1.113C
N2 Concentration (by diff.) % N2 ( 84.70 ) Particulate Loading. @7X 02(mg/dscm)C(s sto) = 2122

Particulate Loading, dry @ 7 X D2 (gr/oscf) • C.927_

Sample I dClock IVelocity,Orifice , Stack Gas Meter SQRT(dP) Heat Input Rate. MBtu/hr = 923.7_

Point llTime IHead. dP Meter.dHI Temp Temp (degF) ;ParticulateEmission Rate(Ib/hr) E(p) =1804.766l(in H20) (in H20)l (degF) in I out iParticul=teEmission Rate(Ib/MBtu) = 1.9540
....... _ ........ . ........ + ........ . ......... . ........ . ...................

A1 4.00 0.80 1.00 468 92.0 85.0 0.8944
2 4.00 0.65 0.82 474 92.0 86.0 0.8062
3 4.00 0.75 0.94 490 93.0 87.0 0.8660

B1 4.00 0,80 1.00 446 95.0 88.0 0.8944
2 4.00 0,65 0.82 459 99.0 88.0 0.8062
3 4.00 0.58 0.69 478 102.0 90.0 0.7616

C1 4.00 0.75 C.94 450 100.0 91,0 0,8660
2 4.00 0.58 0.69 450 103.0 92.0 0.761F
3 4.00 0,75 0.94 472 104.0 93.0 0.8650

Ol 4.00 0.80 1.00 453 103.0 97.0 0.@944
2 4.00 0.80 1.00 459 104.0 93.0 0.8944
3 4.00 0.88 1.10 474 105.0 93.0 0,9381

E1 4.00 0.65 0.82 444 103.0 94.0 (I.8062
2 4.00 0.65 0.82 443 107.0 95.0 _.8062
3 4.00 0.58 0.69 462 109.0 96.C 0.7616

El 4.00 0.58 0.69 474 110.0 97.C 0.76)6
2 4.00 0.68 0.84 484 110.0 98,C 0.824b
3 4.00 0.68 0.84 496 107.0 98.C 0.8246

F1 4.00 0,75 0.94 456 105.0 9S.C 0.8660
2 4.00 0.80 1.00 469 106,0 99.C 0.8660
3 4.00 0.70 0,86 485 107.0 99.C 0.8944

FI 4.00 0.70 0.86 494 IOR.O 99.C 0.8367
2 _.O0 0.70 0.86 500 109.0 99.C 0.8367
3 4.00 0.68 0.84 509 109.0 99.( 0.8367

................ + ........ + ........ . ......... . ........ + ...................

TOTALS 96.00 I 16.26 { 21.00 111289.0 I 2482,0 I 2254.0 20.1706

C-?



B&W/WP&L,Reburn Optimization Test Series

ESP Inlet 148thod 17 Samples

ISOKINETIC PERFORMANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Perfor_d by: Tony Lombardo
Date: 4/7192 Printed 18-Jun Test No./Type: 1417-16 Avg Velocity Head (in H20) dP(avg) • 1.15_
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1019-1210

Avg Orifice Meter Reading (in H2O) dH(avg) = 1.47G
PARAMETER SY14BOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 506.0
Nozzle Diameter. Actual (in) N(d) 0.203
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 8_,2
6as Meter Correction Factor (alpha) 1.0100
Stack (Duct) Diemnsions (in): Avg SQRT(dP) -- 1.1C_

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) 148ter Volume (std. cu. ft.) V{_ std) = 56 2.:

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wc) = 0.07_
Total Sampling Time (min) (theta) ( 96.00 ) P
Barometric Pressure (in Hg) P(b) 29.65 Mol. Wt., Stack Gas Dry 14(d) = 30.62
Stack Static Pressure (in H20) P(stack) 21.000
6as Meter Initial Reading (cu ft) 342.02 14ol. Wt.. Stack Gas Wet M{s) = 2_.6_
(;as Meter Final Reading (cuft) 399.95
Net Gas Sample Volu_ (cuft) V(m) ( 57.93 ) Abs Stack Pressure (in Hg) P(s) = 31.19

Vol of Liquid Collected (ml) Vl(c) 101.6 Avg Stack Velocity (ft/sec) V{s avg) = 8C 7
Vol of Liq @ Std. Conds. (scf) V(w std) ( 4,782 )
Wt. of Filter Particulate (gm) 2.2501 Isokineticity (X) _, I = 1_"
Wt. of Probe Wash Particulate (gm) O.OOO0
Wt of Combined Particulate (gm) M(p) ( 2.2501 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 244.

02 Concentration (by CEM) % 02 3.00 Actual Stack Gas Vol Flow (acfrn) Q(a) = 464976
C02 Concentration (by CEM) % CO2 15.60 Percent XS Air PEA • 16.2
CO Concentration (by CE14) _ CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) -- 0.6,.74
N2 Concentration (by diff.) _ N2 ( 81.40 ) Particulate Loading. @7X02(mg/oscm)C(s std) = 109_

Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.4802

SampleldClocklVelocitYlurl,lce,StackI 6as Meter ISQRT(dP)Heat InputRate, MBtu/hr =1277.90 "
Point Tia_ Head, dP Meter.oHI Tamp Tamp (degF) Particulate Emission Rate(lb/hr) [(p) =1292.20(

(in H20) (in H20}1 (degF) in i out Particulate Emission Rate(lb/14Btu) = 1.011_ -
....... +........ . ........ +......... +......... +........ + ........ +.........

A1 1.10 1.32 491 77.0 78.0 1.0488 •
2 1.30 1.60 509 77.0 78.0 1.1402
3 1.1O 1.32 520 78.0 78.0 1.0488

81 1.40 1.75 459 79.0 78.0 1.1832 *
2 1.10 1.32 473 81.0 78.0 1.0488
3 1.10 1.32 491 84.0 79.0 1.0488 v

C1 1.20 1.48 467 85.0 80.0 1.0954
2 1.10 1.32 472 88;.0 80.0 1.0488 ,_
3 1.30 1.60 493 90.0 81.0 1.1402

DI 1.50 1.85 472 88;.0 81.0 1.2247
2 1.20 1.48 478 90.0 81.0 1.0954 •
3 1.40 1.75 490 91.0 82.0 1.1832

E1 1.10 1.32 470 88.0 82.0 1.0488
2 1.10 1.32 491 91.0 83.0 1.0488
3 1.10 1.32 506 94.0 84.0 1.0488 Ir

81 1.10 1.32 517 93.0 83.0 1.0488 |
2 1.20 1.48 532 96.C 85.0 1 0954 .,,l
3 1.10 1.32 548 96.(] 86.0 1 0488

FI 1.40 1.75 517 94.C 87.0 1 1832
2 1.40 1.75 528 96. C 87.0 1 1832
3 1.10 1.32 544 97.C 88.0 1 1832 JFI l.lO 1.32 551 98.C 89.0 1 0488
2 1.20 1.48 560 99. C 90.0 1 0488

3 1.20 1.48 565 100.( 90.0 1.0954
....... 4. ........ 4. .................. 4.......... 4. ................. 4. .......... f

TOTALSI 9S.00I 27.70 35.29 I 12144.0 I 2150.0 1988.0I 26.3887

C-8
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W' '" C':*.B& ,w-&., Re_u-s _m_za*.:o-Test Se-_es

ESP Inlet Me_ho_ 17 Sa-;:es

]SOKINETIC PERFORMANCE WORKSHEET At_DPARTICULATE CALCULATIOI;S FIELD DATA AVERAtZS

Plant. WPL PerformeO by' Tony LomDarOo
Oa:e: 4/8/92 Printed 18-Jun Test Nc.Ilype: M17-17 Avg Velocity HeaO (In H2CI dP(avgl - _.iC7
Sample Locatlon: Unit 2. ESP Inle: Start/Stop T_me: 1115-1335

Avg Orifice Meter Reading (_n H2G} dH{avgl - ]._:E
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 47_.7
Nozzle Diameter. Actual (_n) N(d) 0.203
P1%ot Tube Correction Factor C(P) 0.8400 Average Meter Temperature (degF) T(m avg) = @_._
Gas Meter Correction Factor (alpha) 1.0|00
Stack (Duct) Dimensiors (in): Avg SQRT(dP) • '.C76

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (If rectangular) W 2]E.O_

Area of Stack (sq ft) A(s) ( 96.0C ) Meter Volume (std. cu. ft.) V{r s:o) = 5_ _"

of Sample Points _ 2_ Stack Gas Ware- Vapor Pro_:-%_on EC_:) = C.C_
To:al Sampling Time (m_n) (theta) ( gE.OC )
Barometric Pressure (in Hg) P(b) 29 4_ Mol. Wt.. Stack Gas D-) MiD' - _C._
Stack Static Pressure (in H2D) P{s%ack) 20.0C_
Gas Meter Initial Read_ng (cu f_) 40C.4_ Mol. WI.. Stack Gas We: YCs_ = 2_ _Z
&as Meter Final Reading (cuft) 45E.35
Net Gas Sample Volume (cuft) V(m) ( 57.92 ) Abs Stack Pressure (In h_) P(s) = 3_._

Vol of Liquid Collected (m_) Vi(c) 115.5 Avg Stack Velocity (ft/se:) VCs avg; = 7_.}
Vol of Liq @ Std. Cohos. (scf) V(_ std) ( 5.437 )
Wt. of Filte_ Particulate (gm) 3.501_ Isokineticity (%) _. I - ":_ _
Wt. of Probe Was_ Particulate (g_) O.OOOC
W: of Combined Particulate (gm) M(p) ( 3.5014 ) Stack Gas STD Vol Flo, (os:f_ C(s) • 2_:Z_

02 Concentration (by CEM) _ 02 2.60 (from B&W) Actual Stack Gas Vol Flo_ (a:fm) O(a) = 4E_C:
C02 Concentration (by CEM) % CO2 15.90 (es:_ma%e) Percent XS Air PEA = ,.._:
CO Concentration (by CEM) % CO C.O Particulate Loading. dry(grlosc_) C(s s:_) = 0.97_
N2 Concentration (by diff.) % N2 ( 81.50 ) Particulate Loading. @7_.02(mg/osc_)C{s s_o; = 16@_

Particulate Loading. Ory @ 7 _ C2 (or/oscf; - 0.7_

Polnt Time IHead. dP Meter.d_ Temp Temp (degF) Particulate Emlsslon Rate{Ib/hr) E(_) =l_.gE?
l(in H20) (in H20) (Oegr) in I out Particulate Emission Rate(Ib/M_cu) = !._

A! 4.00 1.10 1.3_ 464 82.0 63.0 1.0486
2 4.00 0.95 1.15 464 BO.O 82.0 0.9747
3 4.00 1.10 1.32 486 82.0 82.0 I 0488
BI 4.00 1.20 1.47 460 83.0 82._ i 0954
Z 4.00 0.93 I.]2 466 85.0 82.0 0 9644
3 4.00 0.93 1.]2 484 87.0 83.0 0 9644
C1 4.00 1.20 1.47 468 88.0 84.0 I 0954

Z 4.00 1.00 1.20 470 90.0 84.0 1 0000
3 4.00 1.30 1.61 484 91.0 84.0 I 1401

01 4.00 1.40 1.70 458 90.0 85.0 1 1832
4.00 1.10 1.32 469 93.0 85.0 1 0488

3 4.00 1.Z0 1.47 479 93.0 85.0 1 0954
[! 4.00 1._0 1.47 434 92.0 87.0 1 0954

4.00 1._0 1.47 453 95.0 87.0 I 0954
3 4.00 ].05 1._0 470 95.0 87.0 1 0247

El 4.00 1.10 1.3_ 462 95.0 87.0 1 0488
4.00 1.20 1.47 467 95.0 68.0 1.0954

3 4.00 1.10 1.32 495 95.0 87.0 1.0468
F1 4.00 1.30 1.61 476 93.0 88.0 1.1402

2 4.00 1.40 1.70 491 94.0 88.p 1.1402
3 4.00 1.40 1.70 495 96.0 88.0 1.1832

F1 4.00 1.10 1.32 500 97.0 88.0 1.1832
2 4.00 1.10 1.32 503 97.0 89.0 1.0488
3 4,00 1.20 1.47 506 97.0 89.0 1.0488
-.+ ........ +. -_ ........ + ......... _ ........ ......................... ....

TOTALSI 98.00I ZB.S6I 33.74I 1148_.0I 2185.0I 2054.0I 25.8126

C-9



B&W/k'P&.,RebuFF,O_tim;za:_o_ Test Series

[SP Inlet Metho_ 17 Samples

]SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tony Lombardo
Date: 4/9/92 Printed 18-Jun Test No./Type: M17-18 Avg Velocity Head (in H2G) dP(avg) • : :_:
Sample Location: Unit 2. ESP Inlet Start/Stop Time: 1100-12._5

Avg Orifice Meter Reading (In H20) d_Cavg) • _._:
PARAM[TER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s aw;) , ¢7;.E
Nozzle Diameter, Actual (in) N(d) 0,203
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) = 9_.2
Gas Meter Correction Facto, (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SORT(dP) - 1.C7:

Radius (if round)' R 0.00
Length (if rectangular) L 64.DO CALCULATED VALUES
Width [if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.0_ ) Meter Volume (std, cu ft.) V(_ sto) = 5: 6_

of Sample Points # 2¢ Stack Gas Water Vapor Propo't_or E(_; = C :_
Total Sampling Time (mini (theta) ( 98.00 )
Barometric Pressure (in Hg) P(b) 29.44 Mol. Wt., Stack Gas Dry MIo) = 3C6:
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading (cuft) 456.46 Mol. Wt., Stack Gas Wet HCs) = 22 _
Gas Meter Final Reading (cuft) 515.87
Net Gas Sample Volume (cuft) V(m) ( 57.41 ) Abs Stack Pressure (in Hg) P{s) • _.9:

Vol of Liquid Collected (m!) Vl(c) 115.S Avg Stack Velocity (ft/sec) V(s avg) = 76.C
Vol of Liq @ Std. Conds. (scf) V(w std) ( 5.437 ) !
Wt. of Filter Particulate (gm) 6.069) Isokineticity (_) _ ] = :
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 6.0893 ) Stack Gas STD Vol Flow (Oscfm) O(s) =

02 Concentration (by CEM) % 02 2.70 (from B&W) Actual Stack Gas Vol Flow (acre) C(a) = _2_2
C02 Concentration (by CEM) % C02 15.80 (estimate) Percent XS A_r PEA • i: _
CO Concentration (by CEM) X CO 0.0 Partlcu_ate Loading, dry(gr/dscf) C(s sto) = 1.72:_
N2 Concentration (by diff.) % N2 ( 81.50 ) Particulate Loading, @7_ O2(mg'oscm)C(s stcl = 3_i_

Particulate Loading, dry @ 7 _ C2 (_-/os:': = 1 3;_

Sample dClock IVeioci_iOrificeI Stack Gas Meter SORT(dP) Heat Input Rate, MBtu/hr = 1272.79

Point Tin_ IHead' dPlMeter,dHI Temp Temp (degF) Particulate Emission Rate(Ib/nr) E(c) ,3526.?_"(in HZO)l(ln H20)I (deg_) in I out Particulate Emission Rate(lb/M_tu) = 2771C

A1 4.00 1.10 1.32 459 99,0 101.0 1,0488
2 4.00 1.lO 1.32 464 96,0 lO0.O 1.0488
3 4.00 1.10 1.32 474 96.0 99.0 1.0488

BI 4.00 1,20 1.45 449 96.0 98.0 1.0954
2 4.00 0.90 1.08 461 97.0 97.0 0.9487
3 4.00 0.95 1.18 479 96.0 97.0 0.9747

C1 4.00 1.10 1.32 456 96.0 95.0 1.0488
2 4.00 0.95 1.18 468 95.0 95.0 0.9747
3 4.00 1.40 1.72 478 95.0 95.0 1.1832

01 4.00 1.50 1.83 449 94.0 93.0 1.2247
2 4.00 1.20 1,45 461 94.0 92.0 1.0954
3 4.00 1.20 1.45 470 95.0 92.0 1.0954

E1 4.00 1.20 1.45 442 93,0 91.0 1.0954
2 4.00 1.30 1.60 451 93.0 91.0 1.1402
3 4.00 1.10 1.32 462 93.0 93.0 1.0488

El 4.00 1.00 1.20 471 93.0 89.0 1.0000
2 4.00 1.10 1.32 484 93.0 89.0 1.0488
3 4.00 1.20 1,45 492 93.0 89.0 1.0954

FI 4.00 1.30 1.60 470 91.0 87.0 1,1402
2 4.00 1.10 1.32 486 91.0 87.0 1.1402
3 4.00 1.20 1.45 494 92.0 87._ 1,0488

F1 4.00 1.]0 1.32 497 92,0 86.0 1.0954
2 4.00 1.20 1.45 501 92.0 86.0 1.0488
3 4.00 1.20 1.45 504 92.0 88.0 1.0954

.......................... + .................. + ........ • ........ + .........

TOTALS 96.00 26.50 I 33.55 11322.0 I 2257.0 I 2215.0 25.7851

C-lO
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O&W/WD&L,Reburn Optimizatlor Test Se-_es

[SP Inlet Metho_ 27 Samples

]SOKIN£TIC PERFORMANCE WORKSHEET AND PARTICU;.AT[CALCULAT]ONS FIELD DATA AVERASES
Plant: WPL Performed by: TOn> r Lombardo
Date: 4/10/92 Printed 18-Jun lest No /Type: N17-]9 Avg Velocity Head (in HZO) dP(avg) • :._:'
Sample Location: Unit 2, [SP Inlet Start/Stop Time: 1055-1250

Avg Orifice Meter Reading (in HED) dH(avg) • ).):6
PARAMET£R SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s avg) • 46-'.6
Nozzle Diameter. Actual (in) N(d) 0.203
Pltot Tube Correction Factor C(p) O.B40O Average Meter Temperature (Oeg;) l(m avE) • 7_,_
Gas Meter Correction Factor (alpha) I.OIOC
Stack (Duct) Dimensions (in): Avg SQRT(dP) • _..C_.:

Radius (if round) R C.OC
Length (if rectangular) L 6(.0C CALCULATED VALUES
Width (if rectangular) W 216.0C

Area of Stack (sq ft) A(s) ( 96.0C ) Mete- Volume (st:. c, ft ) v(m s:o) • .c-,.

P of Sample Points # 24 Stack Gas Water Vapor Propcrt_o" E(_:) " C.C;-_.
Total Sampling Time (min) (there) ( g6.0O )
Barometric Pressure (in Hg) P(b) 29.62 Mol, Wt.. Stack Gas Dr), M{C) - )*.:."
Stack Static Pressure (in H20) P(stack) 19.0DE
Gas Meter Initial Reading (cuft) 516.04 Mol, Wt.. Stack Gas Wet M(s) • 2.G(E
Gas Meter Final Reading (cuft) 571.92
Net Gas Sample Volume (c,Jft) V(m) ( 55.82 ) Abs Stack Pressure {in Fig) _'Cs) - _'..'Z

Vol of Liquid Collected (_.l) Vl(c) I)(.C Avg Stack Velo:ity (ft/se:) V's a_.: = 75 '
Vol of Liq @ Std. Con(is. (scf) V(w std) ( 5.366 )
Wt. of Filter Particulate (gm) 4.7924 Isoklnet_city (Y.) ), I -- :C{ ;
Wt. of Probe Wash Particulate (gm) O.ODDD
Wt of CombineJ Particulate (gm) M(p) ( 4.7924 ) Stack Gas STD Vol Flow (oscf_) Q',s) - 22._''"

02 Concentration (by CEM) % 02 2.90 Actual Stack Gas Vol Flo, (acfr) Q(a) = _._'"
CO2 Concentration (by CEM) % C02 15.20 Percent XS Air _E_ - IE =.
CO Concentration (by CEM) X CO 0.0 Particulate Loading. dry(gr/dscf) C(s sto • )._2.";.
N2 Concentration (by diff.) % N2 ( 81.90 ) Particulate Loading. @7% O2(mg/oscr_)C(sst: = 2):6

Particulate Loading, dry @ 7 _,02 (gr,'oscf) = 1.C252

Sample I dClock iVelocity,Orifice I Stack ) Gas Meter ISQRT(dP)Meat Input Rate, MBtu/n- - 1226.2_
Point Time Head, dPIMeter.dH Tamp lemp (aegF) Particulate Emission Rate'Ib/h_) E(p) -262:.56._

(in HZO)J(in H20) (degr) in I out Particulate Emission Rate(lo/M):_) = 2.)E72
....... _ - ....... ..,1.-. . ...........+........ .. -. ........ + ........ ,_.........

AI 4.00 1.00 1.20 436 66.0 67.0 1.0000
2 4.00 0.85 1.02 450 65.0 66.0 0.9220
3 4.00 O.83 1. O0 450 66.0 66.0 O.9083

81 4,00 1.10 1.32 448 67.0 66.0 1.0488
2 4. O0 O.80 O.98 462 68.0 66.0 O.8944
3 4.00 0.85 1.02 472 70.0 67.0 0.9220

C] 4.00 1.10 1.32 443 70.0 67.0 1.0488
2 4.00 0.90 1.lB 447 72.0 67.0 0.9487
3 4. O0 I. 20 1.48 469 13.0 67.0 1.0954

01 4.00 1.50 1.80 432 72.0 68.0 1.2247
2 4.00 l.lO 1.32 447 74.0 68.0 1.0488
3 4.00 1.10 1.32 464 75.0 68.0 1.0488

[| 4.00 1.20 1.48 445 74.0 69.0 1.0954
2 4. O0 I. lO 1.32 450 75.0 69,0 I. 0488
3 4, O0 1. O0 1.20 463 ?6.0 69.0 Z. 0000

E1 4.00 1.I0 1.32 474 76.0 70.0 1.0489
2 4. I)0 1.20 l. 48 482 77.0 69. O I. 0954
3 4 /', 1.10 1.32 487 77.0 69.0 1.0488

FI 4.00 1.20 1.48 468 74.0 69,0 1,0954
2 4.00 1.20 1.48 480 74.0 69.0 1,0954
3 4.00 l.lO 1.32 487 74.0 69.0 1,0954
F! 4.00 1.20 1.48 494 76.0 69.0 1.04BB
2 4.00 ! .10 1.32 497 76.0 B9.O 1.0954
3 4.00 1.00 1.20 499 77.0 69.0 1,0488

;;ii[;.....
C.II
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B&W/W_&.. Re_-n Optir_zat_or_Test Series

[SP Ir,let Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Pla_t: WPL Performed by: Tony Lombardo
Date: 4/13/92 Printed 18-Jun Test No./Type: M17-110 Avg Velocity Mead (in M20) dP(avg) • '.015

, Sample Location: Unit 2, FSP Inlet Start/Stop Time: 1105-1257
Avg 0rifice Meter Reading (in H20) dH(av;) • 1.16£

PARAMETER SYMBDL VALU[

(calc.) Avg Stack Temperature (degr) l(s avg) • 4E).6
Nozzle Diameter. Actual (in) N(d) 0.E03
Pitot Tube Correction Factor C(p) 0,8400 Average Meter Temperature (degr) T(= a_g) - 6T,_
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) • I C)_

Radius (if round) R 0.00
Length (if rectangular) L 64,00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (stO, cu ft.) VIr st:) • 5).7i

# of Sample Points # 24 Stack Gas Water Vapo, Proportlor E{_) = CC_
Total Sampling Time (min) (there) ( 96.00 )
Barometric Pressure (in Hg) P(_) 29.60 Mol. Wt.. Stack Gas Dry MCa) = 3: _
Stack Static Pressure (in H2D) P(stack) 20.OOG
Gas Meter Initial Read,no.(cuft) 573.57 Mol. Wt.. Stack Gas Wet M_s_' = 2_ 6_
Gas Meter Final ReaOlng (cuft) 627.11
Net Gas Sample Volume (cuft) V(m) ( 53.54 ) Abs Stack Pressu,e (in M@) Pts) • _:.C?

Vol of Liquid Collected (ml) Vl(c) 96.5 Avg Stack Velocity eft/see) V{s awg) - 7_ C
Vol of Liq @ Std. CohOs. (scf) V(w std) ( 4.63_ )
Wt. of Filter Particulate (g_) 9.82E7 ]sok_net_c_ty (X) ),I = "'
Wt. of Probe Wash Particulate (gm) 0.O00_
Wt of Combined Particulate (g_) M(p) ( _.8267 ) Stack Gas STD Vol Flow (Oscfm) O{s) • 2_.

02 Concentration (by CEM) X 02 3.40 Actual Stack Gas Vol Flo_ (acfm} O(a) = _2626Z
C02 Concentration (by CEM) % C02 15.10 Fercent XS A_r PEA = IE
CO Concentration (by CEM) X CO 0.0 Particulate Loading. dry(g'/dscf) C(s s:=i = 2.82_9
N2 Concentration (by diff.) X NZ ( 81.50 ) Particulate Loading. @7% OZ(mg/dsc_)C(s stag = _I)E

Particulate Loading. dry @ 7 % 02 (gr/os:f) = 2.2(_7
Sample I dClock ,VelocitYIOrifice ' Stac_ , 6as Meter SQRT(dP) Heat Input Rate. MBtu/nr • 120=.8_

Point I I IITime Head. dPIMeter,dH lemp lemp (degF) Particulate Emission Rate(Ib/hr) E(p) =_695 _12(in HZO)J(in H?O) (degr) in out Particulate Emission Rate(Ib/MBtu) = 4.727_
........ . ................ ... _ ...........

AI 4.00 0.95 1.05 421 65.0 67.0 0.9747
2 4.00 0.85 0.94 432 63.0 66.0 0.9220
3 4.00 1,00 1.10 452 63.0 65.0 1.0000

BI 4.00 1.10 1.E0 432 65.0 65.0 1.0488
Z 4.00 0.90 0.98 436 66.0 65.0 0.9487
3 4.00 0.90 0,98 459 67.0 65.0 0,9487

C1 4.00 1.00 1.10 4Z9 67.0 65.0 1.0000
Z 4.00 0.85 0.94 433 67.0 65.0 0.9ZEO
3 4.00 1.Z0 1.32 457 70.0 65.0 1.0954

DI 4.00 1.10 1.20 431 70.0 65.0 1.0488
E 4.00 I.OQ 1.10 444 71.0 65.0 1.0000
3 4.00 1.20 1.32 458 71.0 65.0 1 0954

El 4.00 1.10 I.EO 429 70.0 65.0 I 0488
Z 4.00 1.10 I.ZO 436 70.0 66.0 1 0488
3 4.00 0.90 0.98 447 70.0 65.0 0 9487

[1 4.00 0.90 0.98 464 71.0 65.0 0 9487
t 4.00 l.ZO 1.3Z 473 71.0 65.0 1 0954
3 4.00 1.10 1.20 483 71.C 65.0 1 0488

FI 4.00 1.40 1.58 454 70.C 65.0 1 183Z
2 4.00 1.30 1.48 467 71.C 65.0 1 183E
3 4.00 1.10 1.20 479 71.C 65.0 1 1402

FI 4.00 1.10 1._0 487 71.C 65.0 I 0488
E 4.00 1.10 1.20 490 71.C 65.0 1.0408
3 4.00 1.10 1,_0 494 72.C 65.0 1.0488

....... + ............... _........ + _-. .................. . ........ .

IOTALS I 96.00 24.35"' _7.97 I [OBBi_O I 1654.0 1564.0 i _4.7967
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B&W/WP&L. Reborn Opt}mization Test Serles

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed b): Tony Lombardo
Date: 4/)4/92 Printed 18-Jun Test No./Type: M17-111 Avg Velocity Head (in H?O) dP(avg) = C,_}
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2139-2230

Avg Orifice Meter Readlng (in H20) dH(av@) = C._
PARAMETER SYMBOL VALUE

(talc,) Avg Stack Temperature (degF) T(s avg) = 427.7
Nozzle Diameter. Actual (in) N(d) 0.203
Pitot Tube Correction Factor C(p) 0,8400 Average Meter Temperature (oegF) T(m avg) = _7._
Gas Meter Correction Factor (alpha) 1,0100
Stack (Duct) D_mens_ons (in): Avg SQRT(dP) = C.7EE

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(r s_' = 3_ _:

# of Samole Points _ 24 Stack Gas Water Vap:_ Prooor%_or @(_=) = C C_
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (In Hg) P(b) 29.5_ Mol. W:,. Stack Gas Dr) M{c) = _.E_
Stack Static Pressure (in H2D) P(stack) 14.00C
6as Meter Initial Reading (cuft) 627.43 Mol. Wt.. Stack Gas We: MCs) = 2_._
Gas Meter Final Reading (cuft) 66E.5C
Net Gas Sample Volume (cuft) V(m) ( 41.07 ) Abs Stack Pressure (_n Hg) P(s) - 3:,E"

Vol of Liquid Collected (ml) Vl(c) 86.5 Avg Stack Velocity (ft/sec) VCs av;) = _: "
Vol of Liq @ Std. Conds. (scf) V(, std) { 4.072 )
Wt. of Filter Particulate (gm) 3.1456 Isokineticity (X) _ ] = :C:.E
Wt. of Probe Wash Particulate (gm) 0,0000
Wt of Combined Particulate (gm) M(p) ( 3.1456 ) Stack Gas STD Vol F_ow (dscfm) Q{s) = :7_:Z"

02 Concentration (by CEM) X 02 _.20 Actual Stack Gas Vol F_o_ (acfm) O{a) = 3:_'E
C02 Concentration (by CEM) % C02 ]4.9_ Percent XS A_r FEc, = 2:
CO Concentrat}on (by CEM) X CO O,O Particulate Loading, dry(gr/dscf) C(s s:_) = 1.227_
N2 Concentration (by diff.) X N2 ( 80.90 ) Part}culate Loading. @71_O?(mg/asc_)C(s s:o) = 2_:"

Particulate Loading, dry _ 7 X _2 (gr/Oscf) = i.C2_?

Sample I dClock Ve_ocit_ Orifice I Stack Gas Meter SQRT(dP) Heat Input Rate. M_tu/hr = _LE._

Point ] Time HeaO. dR Meter.dH Temp Temp (degF) Particulate Em}ss_o_ Rate(Ib/h_) E(p) =:6_ 72_(in H20) (in H20) (degr) in ) out Particulate Emission Rate{Ib/M_t_ = 2,]E_"

AI 4.00 0.75 l 0.84 407 101.0 104.0 0.8660
2 4,DO 0.65 0.71 430 94.0 102.0 0.8062
3 4.00 0.65 0.7_ 447 92,0 99.0 0.8062
81 4.00 0.55 , 0.59 419 92.0 9/.0 0.7416

2 4.00 0.43 0.47 439 90.0 95.0 0.6557
3 4.00 0.43 0.47 457 89.0 94.0 0.6557

C] 4.00 0.55 0.59 414 89,0 93.0 0.7416
2 4.00 0.45 0.48 431 87,0 91.0 0.6708
3 4.00 0.63 0.69 449 86.0 90.0 0.7937

D] 4,00 0.70 0.77 431 86,0 89,0 0,8367
Z 4.00 0.65 0.71 428 86.0 88.0 0.8062
3 4.00 0.75 0.84 446 86.0 87.0 0.8660

E1 4.00 0.55 0.59 398 86,0 86.0 0.7416
Z 4.00 0.58 0.64 398 85.0 85.0 0.7616
3 4.00 0.50 0.54 405 85,0 85.0 0.7071

El 4.00 0.50 0.54 417 85,0 84.0 0.7071
2 4.00 0.60 0.66 430 84.0 83.0 0.7746
3 4.00 0.60 0.66 439 84,0 83.0 0.7746
FI 4.00 0.65 0,71 412 82.0 81,0 0.8062

4.00 0.68 0.75 415 82.0 82,0 0.8062
3 4.00 0.60 0.66 429 82.0 82,0 0.8246
FI 4.00 0.50 0.54 433 82.0 81,0 0.7746

2 4.00 0.55 0.59 442 82.0 81.0 0.7071
3 4.00 0.55 0.59 448 82.0 81.0 0.7416

................. + ........ . ........ + ......... . ........ . ..................

TOTALS 96.D_ I 13.50 I 15.34 I 10264,0 I 2079,0 I 2123.0 18.3737
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B&W/WP&L. Reburn Opt_mizatlon Test Serles

ESP Inlet Method 17 Sa:_ples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIDNS FIELD DATA AVERAGES
Plant: WPL Performed by: Tony Lombardo
Date: 4/16/92 Printed IB-Jun Test No./Type: MI7-1I? Avg Velocity Fiead(in H20) dP{avg) = C.E:.?
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2045-2222

Avg Orifice Meter Readlng (in H20) dH(avg) = C.E-_;-
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 43C.6
Nozzle Diameter, Actual (in) N(d) 0.203
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 86.1
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = C,762

Radius (if round)' R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft,) v(_ sto) = 3-c,b"

# of Sample Polnts # 24 Stack Gas Water Vapor Prop_rt'_or, 6(wc) : C'C._"
Total Sampling Time (min) (theta) ( 96.00 ) '
Barometric Pressure (in Fig) P(b) 29.6_ Mol, Wt,, Stack Gas Dr), _Cd) = 3S 7"_
Stack Static Pressure (in FI20) P(stack) 14,000
Gas Meter Initial Reading (cuft) 668.65 Mol. Wt., Stack Gas Wet M(s) = 2F.E2
Gas Meter Final Reading (cuft) 709.94
Net Gas Sample Volume (cuft) V(m) ( 41.28 ) Abs Stack Pressure (in Fig) P(s) _ 3C 67

Vol of Liquid Collected (ml) Vl(c) BB,O Avg Stack Velocity (ft/sec) V(s ave) = 54.2
Vol of Liq @ Std. Conds, (scf) V(w std) ( 4,142 )
Wt. of Filter Particulate (gm) 4.2426 Isokineticity (%) );I = IF
Wt, of Probe Wash Particulate (gm) 0.0000
Wt of Comblned Particulate (grn) M(p) ( 4.2426 ) Stack Gas STD Vol Flow (dscf_,) Q(s) = 172..

O? Concentration (by CEM) Y,02 3.BD Actual Stack Gas Vol Flow (acre,) QCa) = 312617 t

CO2 Concentration (by CEM) % C02 15.90 Percent XS Air PEA = 2_,6 (
CO Concentration (by CEM) X CO 0.0 Particulate Loading, dry(or/dscf) C(s stO) = 1,6"_ I
N? Concentration (by diff.) % N? ( 80.30 ) Particulate Loading, @7};O?(mg/Oscm)C(s ste) = 306:

Particulate Loading, dry @ 7 _,02 (ar/oscf) = 1.3)76

Sample ] dCl°ck IVe1°city'Orifice Stack i Gas Meter ISQRT(clP) Heat Input Rate, MBtu/hr = B6G,C_ 1
Point lime Fiead,dP Meter,dH lemp Temp (degF) Particulate Emissior,Rate(Ib/hr) E(p) --2422.896

(in H?D) (}n FI20) (deg_) in I out Particulate Emlssion Rate(Ib/MBtu) = 2.6_7E
....... . ........ 4-.... .-- - --(-................... 4-........ 4-........ 4-.........

A] 4.00 0.50 0.55 400 87.0 84.0 O 7071
2 4.00 O.SO 0.55 428 87.0 83.0 0 7071 !
3 4.00 O.BO 0.68 442 83.0 84.0 0 7746 l

81 4.00 0.65 0.72 436 84.0 63.0 0 8062
2 4.00 O.SO 0.55 445 85.0 84.0 0 7071
3 4.00 0.$0 0.55 461 86.0 84.0 0 7071 I
C1 4.00 0.60 0.68 416 86.0 84.0 0 7746 I2 4.00 0.50 0.55 417 88.0 85.0 0 7071

3 4.00 O.B5 0.72 436 89.0 BS.O 0 8062
D1 4.00 0.77 0.85 428 90.0 66.0 0.8775

Z 4.00 0.70 0.79 429 92.0 87.0 0 8367 |
3 4.00 0.60 0.68 442 93.0 87.0 0 7746 !

E] 4.00 O.BO O.BB 422 92.0 87.0 0 7746
Z 4.00 0.62 0.77 402 93.0 88.0 0 7874
3 4.00 0.50 0.55 406 94.0 88.0 O 7071 I

E] 4.00 0.50 0.55 415 94.0 89.0 0 7071 !Z 4.00 0.$5 0.63 433 94.0 89.0 0 7416
3 4.00 0.$5 0.63 441 94.0 89.0 0 7416

FI 4.00 0.60 0.68 427 91.0 89.0 0 7746
2 4.00 0.60 0.68 432 91.0 89.0 0 7746 !
3 4.00 0.60 0.68 437 91.0 89.0' 0 7746 i
F] 4.00 0.60 0.68 443 91.0 89.0 0 7746
2 4.00 0.58 0.67 449 92.0 89,0 0 7746
3 4.00 0.58 0.67 453 g2.0 89.0 0.7616

....... + ................. + ........ W .......... + ........ + ........ + .........

TOTALS I 96.00 13.37l 15.74 10340.012149.012080.0118.2799
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

]SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Dra_e
Date: 4/21/92 P,'inted ]B-jun Test No./Type: M17-113 Avg Velocity Head (_n H23) dP(avg) = C.E_
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2207-2353

Avg Orifice Meter Reading (in H2D) dH(avg) = C.7_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = =ET.E
Nozzle Diameter, Actual (in) N(d) 0.203
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 6_.E
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SORT(dP) = 0.8_Z

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 95.00 ) Meter Volume (std. cu. ft.) V(_ s:c) = _2.2_

# of Sample Points # 24 Stack Gas Water Vapc- Propor:ic" E(_3) : C.C7!
Total Sampllng Time (mini (theta) ( 96.00 )
Barometric Pressure (in Mg) P[b) 26.62 Mol. WI., Stack Gas D_y M[d) = 3Z !_
Stack Static Pressure (_n H20) P(stack) 15.000
Gas Meter Initial Reading (cu ft) 710.12 Mol. Wt., Stack Gas We: M(s) = 29._
Gas Meter F_nal Reading (cuft) 754.63
Net Gas Sample Volume (cuft) V(m) ( _4.51 ) Abs Stack Pressure (in Hg) P(s) - 29._

Vol of Liquid Collected (ml) Vl(c) 70.9 Avg Stack Velocity (ft/sec) V_s avg) = £_ :
Vol of Liq @ Std. Conds. (scf) V(w std) ( 3.337 )
Wt. of Filter Particulate (gm) 4.9819 Isokinetic_ty (%) _ ! = 10_ _
Wt. of Probe Wash Particulate (gm) D.DOD0
Wt of Combined Particulate (gm) M(p) ( 4.981_ ) Stack Gas STD Vol Flow (dscfm) O(s) = 179_12

02 Concentration (by CEM) % 02 4.50 Actual Stack Gas Vol Flow (acfm) O(a) = 3_2_32
C02 Concentration (by CEM) % C02 13.80 Percent XS Air PEA = 2_._
CO Concentration (by CEM) % CO 0.O Particulate Loadin9. d'y(gr/dscf) C(s std) : :.E_
N2 Concentration (by diff.) % N2 ( 81.70 ) Particulate LoaDing, @7% 02(mg/dscm)Z(s std) = 352_

Particulate Loadlng, dr)'@ 7 _=02 (gr/dscf_ = I._26

Sample j dCIock Velocity,ur,t,ce , Stack Gas Meter ISQRT(dP) Heat Input Rate, MBtu/nr = 66:.I_
Point Time Head. dP(Meter.dHl Temp lemp (degF) Particulate Emission Rate(Ib/h_) E{p) =279_.3_6

(in H20)J(in HZOII (degF) in out Particulate Emission Rate(Ib/MEtu) : _.25Z_

AT 4.00 0.59 0.68 464 /3.0 75.0 0.7681
2 4.00 0.60 D.6B 470 73.0 74.0 0.7746
3 4.00 0.5B 0.66 486 75.0 74.0 0.7616
Bi 4.00 O.61 0.69 4B0 /7.0 75.0 0.7610
2 4.00 0.52 0.59 49D 75.0 76.0 O.7211
3 4.00 0.50 0.57 497 80.0 76.0 0,7071

C1 4.00 0.57 0.65 430 80.0 76.0 0.7550
2 4.00 0.51 0.58 444 81.0 77.0 0.7141
3 4.00 0,75 0.86 470 83.0 78.0 0.8660

01 4.00 0.80 0,91 _60 83.0 78,0 0.8944
4.00 0,62 0.71 469 84.0 79.0 0.7874

3 4.00 0.68 0.78 474 85.0 79.0 0.8246
El 4.00 0.67 0.77 470 85.0 80,0 0,8185

2 4.00 0.65 0.74 430 86.0 81.0 0.8062
3 4.00 0.69 0.79 466 87.0 81.0 0.8307

E1 4.0D 0.62 0.71 467 88.0 8_.0 0.7874
2 4.00 0.59 0.67 459 88.0 82.0 0.7681
3 4.00 0.56 0.64 475 88.0 8_.0 0.7483

F1 4.00 0.65 0.74 452 88.0 83,0 0 8062
Z 4.00 0.69 0.79 466 88.0 83.0 0 8062
3 4.00 0.65 0.74 470 89.0 84.0 0 8307
FI 4.00 0.91 1.00 474 90.0 84.0 0 8062

2 4.00 0.85 0.97 478 90.0 84.0 0 9539
3 4.00 0.75 0.85 479 91.0 85.0 0 9220

................ + ........ _ ........ + .......... _ ......... _........ + .........

TOTALS 96.00 J 14.86 J 17.77 111220.00 J 2007.0 1906,0 J 19.2396
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B&W/WP&L, Reburn Opt_mizat}on Test Se-_es

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 4/22/92 Printed IB-jun Test No./Type: M17-I14 Avg Velocity Head (in H20) dP(a_.g) = C.26_
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2227-0000

Avg Orifice Meter Reading (in H2C) dH(avg) = 0.37!
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (Oeg;) T(s avg) = _9_.!
Nozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) = 75.1
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = C.E2_

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(_ std : 31 _:

t of Sample Points # 24 Stack Gas Water Vapor Propc_t_o_ E[_:) = C C?:
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (In Hg) P(b) 29.46 Mol. Wt., Stack Gas Dry PCC} = 3C (6
Stack Static Pressure (in H20) P(stack) I0.000
Gas Meter Initial Reading (cuft) 754.70 Mol. Wt., Stack Gas Wet His) = 29 _
Gas Meter Final Reading (cuft) 786.66
Net Gas Sample Volume (cuft) V(m) ( 31.96 ) Abs Stack Pressure (in Hg) P(s) _ 3Z 2:

Vol of Liquid Collected (ml) VI(c) 66.3 Avg Stack Velocity (ft/sec) v(s av_ = 36.6
Vol of Liq @ Std. Conds. (scf) V(w std) ( _.121 )
Wt. of Filter Particulate (gm) ¢.1664 Isokineticity (_) _: I =
Wt. of Probe Wash Partlculate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 4.166_ ) Stack Gas STD Vol Flow (dscfm) C(s) = _.....

02 Concentration (by CEM) % 02 4.60 Actual Stack Gas Vol Flow (acf_) CCa) : 212C22
CO? Concentration (by CEM) % CO2 14.20 Percent XS Air PZ_ = 27.2
CO Concentration (by CEH) % CO 0.0 Particulate Loadlng, dry(gr/dscf) C(s st_) = 2.0_6_
N2 Concentration (by diff.) % N? ( 81.20 ) Particulate Loadlng, @7_ O2(mg/asc_)2(s sta; = 4_2

Particulate Loading, dry @ 7 _ 02 (gr/dszf) = 1.74_:
Sample J dC1ock JVelocity Orifice Stack Gas Meter SQRT(dP) Heat Input Rate, MBtu/hr = 56_.9_

Point J Time IHead' dP Meter,dH lemp Temp (degF) Particulate Emission Rate(Ib/h_) E(p) =21C_.26"(in H20) (in H20) (degF) in ( out Particulate Emission Rate(Ib/MBtu) = 1.66_:
....... . ........ + ........ . ................... + ........ . ...................

A1 4.00 0.27 0.38 357 70.0 71.0 0,5196
2 4.00 0.27 0.38 389 70.0 70.0 0.5196
3 4.00 0.28 0.39 _06 70.0 70,0 0.5292

81 4.00 0.34 0.40 406 71.0 71.0 0.5831
2 4.00 0.22 0.31 422 72.0 71.0 0.4690
3 4.00 0.18 0.25 427 73.0 72.0 0.4243

C1 4.00 0.24 0.34 380 73.0 71.0 0.4899
2 4.00 0.29 0.31 395 74.0 71.0 0.5385
3 4.00 0.32 0.45 410 74.0 72.0 0.5657

01 4.00 0.32 0,45 394 75.0 72.0 0.5657
2 4.00 0.27 0.38 401 77.0 73.0 0.5196
3 4.00 0.32 0.45 410 77.0 74.0 0.5657 JE1 4.00 0.27 0.38 360 76.0 73.0 0.5196
2 4.00 0.24 0.34 370 77.0 74.0 0.4899
3 4.00 0.24 0.34 389 78.0 74.0 0.4899 !

E1 4.00 0.27 0.38 384 79.0 75.0 0.5196 |
2 4.00 0.24 0.34 393 80.0 76.0 0.4899 J
3 4.00 0.26 0.36 400 80.0 76.0 0.5099

FI 4.00 0.30 0.42 406 79.0 76.0 0.5477
2 4.00 0.26 0.36 413 81.0 77.0 0.5477 J
3 4.00 0.25 0.35 416 82.0 77.0 0.5099 IFI 4.00 0.31 0.43 416 82.0 78.0 0,5000
2 4.00 0.27 0.38 417 82.0 78.0 0.5568
3 4.00 0.28 0.39 417 82.0 78.0 0.5196 !

....... _ ........ _......... + ........ . ......... _ ........ + .................. |

_OTALSI 96.00 8.23I 8.96I 9578.00I1834.0I 1770.0 12.4904 i
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B&W/WP&L, Re_rr Optimiza:1o_ Tesl Ser}es

ESR Inlet Metho_ ]7 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 4/23/92 Printed ]B-Jun Test No./Type: M17-I15 Avg Velocity Head (in H20) dP(avg) = C 3_:
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2242-0020

Avg Orifice Meter Reading (_n H20) dH(avg) = C,,_2Z
PARAMETER SYMBOL VALUE

(talc.) Avg Stack Temperature (degF) T(s avg) = 417._
Nozzle Diameter, Actual (in) N(d) 0.21B
P_tot Tube Correction Factor C(p) 0,8400 Average Meter Temperature (degF) T(_ avg) = @_.5
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) D_mensions (in): Avg SORT(dR) = C._:

Radius (if round) R 0.0_
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A{s) ( 96.00 ) Meter Volume (std, cu. ft.) VC_ s:_) = _Z _

# of Sample Points # _4 Stack Gas Water Vap_ Proport1or, B(wD) = C "Z"
Xo%al Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.53 Mol. Wt.. Stack Gas Dr) M(d = 3Z _"
Stack Static Pressure (in H2C) P(stack) 10,000
Gas Meter Initial Readlng (cuft) 787.89 Mol, Wt,, Stack Gas We: MCs = 29 C"
Gas Meter Final Read_n9 (cuft) 821.79
Net Gas Sample Volume (cuft) V(m) ( 33.90 ) Abs Stack Pressure (_n Hg) PCs = ]_ i"

Vol of Liquid Collected (m_) Vl(c) 96,5 Avg Stack Veloclty (ft/sec) V(s av_i = _.£
Vol of Liq @ S_d, Conds (scf) V(__ std) ( 4,5_2 )
Wt. of Filter Particulate (gm) 5.7256 Isokineticity (%) _, i = I_:
_t, of Probe Wash Partlculate (gm) D,OOD_
W: of Combined Particulate (gm) M(p) ( 5,725_ ) Stack Gas STD Vol Flow (Oscf_) _Cs) = 121Z_

02 Concentration (by CEM) % 02 5 30 Actual Stack Gas Vol F1o_ .......,
C02 Concentration (by CEM) % C02 14.40 Perce_t XS Air FZ; = _}._
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s s:d! = 2.6_E
N2 Concentration (by diff.) % N2 ( 80,30 ) Particulate Loading, @7}_02(mg/_sc_)C(s std_ = 54_7

Particulate Loading, Ory @ 7 _ C2 (_r/os:f) = 2,3_

Sample I dClock IVelocitylOriflce I Stack Gas Meter ]SQRT(dP)Heat Input Rate, MBtu/hr = 55_.5_
Po}nt Time Head. dP Meter,dHI Temp Temp (degF) Particulate Emission Rate(Ib/hr) ECp) =26:_.E12

(}n H20) (in H20)I (degF) in I out Particulate Emission Rate(Ib/MEt_) = _._;_

A] 4.00 ' 0.30 0,42 393 79.0 80.0 O 5477
2 4.00 0.29 0,41 406 77.0 79.0 0 5385
3 4.00 0.32 0.45 417 78.0 79.0 O 5657

B] 4.00 0.28 0.39 394 79.0 79.0 0 5_92
2 4.00 0.27 0,38 414 80.0 79.0 0 5196
3 4.00 0,_7 0.38 421 80.0 79.0 0 5196
CI 4.00 0.31 0.43 396 80.0 79.0 0 5568
2 4.00 0.27 0,36 430 81.0 80.0 0.5196
3 4.00 0.35 0,49 430 82.0 80.0 0.5916

DI 4.00 0.36 0.50 4Z6 82.0 80.0 0.6000
2 4.00 0.30 0.42 431 86.0 82.0 0.5477
3 4.00 O,Z9 0.41 433 86.0 8_.0 0.5385

E! 4.00 O.Z9 0.41 386 86.0 85,0 0,5385
4.00 0.27 0.38 387 87.0 83.0 0.5]96

3 4.00 0.26 0.36 404 87.0 83.0 0.5099
El 4.00 0.30 0.4_ 400 88,0 84.0 0,5477

2 4.00 0.26 0.36 399 88.0 84.0 0,5099
3 4.00 0.25 0,35 412 88.0 84.0 0.5000

FI 4.00 0.36 0.50 430 88.0 85.0 O.60OO
4.00 0,30 0,42 440 89.0 85.0 0.6000

3 4.00 0.33 0,46 442 89.0 86.0 0.5745
FI 4.00 0.35 0,49 441 90.0 86.0 0,5916
2 4.00 0.31 0,43 440 91.0 87.0 0.5568
3 4.00 0.3_ 0,45 442 91.0 87.0 0.5657

................ + ........ . ........ . ......... . ........ . ...................

TOTALS 96.00 I 7.?I I 10,07 I]0014.00 I 2032,0 I 1977.0 13.1887
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B&WWP&L, Reburn Optimization Test Ser}es

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMAN:E WDRKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 4/24/9? Printed IB-Jun Test No./Type: M17-116 Avg Velocity Head (in H?O) dP(avg) = i :_:
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1110-1256

Avg Orifice Meter Reading (in H20) dH(avg) = ].57C
PARAMETER SYMBOL VALUE

(calc,) Avg Stack Temperature (degF) T(s avg) = 470.C
Nozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = E:.!
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 1.C62

Radius (if round)" R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(_ stO' = 5£ "2

# of Sample Points _ 24 Stack Gas Water Vapor Proportlo_ E(__ : C._
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.53 MoT. Wt., Stack Gas Dry M(o) = 3C.{2
Stack Static Pressure (in H?O) P(stack) 20.000
Gas Meter Initial Reading (cuft) 822.98 MoT. Wt.. Stack Gas Wet MCs) : 2£ _
Gas Meter Final Reading (cuft) 884.17
Net Gas Sample Volume (cuft) V(m) ( 61.19 ) Abs Stack Pressure (in Hg) P(s) : _i._:

Vol of Liquid Collected (ml) Vl(c) 139.5 Avg Stack Velocity (ft/sec) v(s avg) : 77.2
Vol of Liq @ Std. Conds. (scf) V(w std) ( 6.566 )
W:. of Filter Particulate (g_) 5,1884 Isokineticity (%) _ i =
Wt. of Probe Wash Particulate (gm) O.O000
Wt of Combined Particulate (gm) M(p) ( 5.1884 ) Stack Gas STD Vol Flow (oscfm) O(s) = 2!_.

02 Concentration (by CEM) X 02 4.20 Actual Stack Gas Vol Flow (acfm) Q(a) = 444_7_
C02 Concentration (by CEM) % C02 15.30 Percent XS Air PEA = 24.E
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s sta) : 1,34""
N? Concentration (by diff.) % N2 ( 80.50 ) Particulate Loading, @7% 02(mg/oscm)C(s sta) = 255_

Particulate Loading, dry @ 7 X 02 (gr/osc_ = 1.117C

Sample I dClock ,elocitylur_t_ce , Stack Gas Meter ISQRT(dP) Heat Input Rate, MBtu/hr = 115C.I_ I
Point Time Head. dP Meter.oNl Temp Temp (degF) Particulate Emission Rate(Ib/hr) E(p) =270_.07£

(in H?D) (in HZD)I (degF) in out Particulate Emission Rate(Ib/MStu) = 2.!_!_
.......+.................+....... ..........+..................+.........

AI 4,00 I'.00 1.40 455 73.0 73.0 1.0000
2 4.00 1.30 l.BO 461 72.0 73.0 1.1402
3 4.00 0.98 1.40 472 73.0 72.0 0.9899 I
BI 4.00 1.30 1.82 442 75.0 73.0 1.1402
2 4.00 0.92 1.30 463 77.0 73.0 0.9592
3 4.00 0.99 1.40 476 79.0 73.0 0.9950 !

CI 4.00 1.10 1.50 437 80.0 74.0 1.0488 ]2 4.00 0.92 1.30 453 82.0 75.0 0.9592
3 4.00 1.20 1.70 465 84.0 76.0 1.0954

D1 a.O0 1.30 1.80 442 83.0 76.0 1.1402
2 4.00 1.20 1.70 456 83.0 76.0 1.0954 |
3 4.00 1.30 1.80 469 87.0 77.0 1.1402 IE1 4.00 1.30 1.80 430 86.0 78.0 1.1402
2 4.00 1.00 i.40 445 88.0 79.0 1.0000
3 4.00 I.I0 1.50 478 88.0 79.0 1.0488 •

21 4.00 1.10 1.50 475 89.0 79.0 1.0488 !2 4.00 1.00 L.40 480 90.0 80.0 1.0000
3 4.00 1.20 1.70 489 91.0 81.0 1.0954

Fl 4.00 1.20 1.70 480 89.0 81.0 1.0954
2 4.00 1.10 L.50 499 92.0 82.0 1.0954 |
3 4.00 1.20 L.7O 502 93.0 83.0' 1,0954 iF1 4.00 1.20 L.70 503 93.0 83.0 1.0954
2 4.00 1.10 L.50 503 93.0 83.0 1.0488
3 4.00 1.10 L.50 504 92.0 83.0 1.0488

....... + ........ . ........ . ....... . ......... . ......... + ........ . .........

TOTALS I 96.001 27.11l 37.82 II1279.0012032.011862.0l 25.5163
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B&W/W:&., Reb_rr OpC_mizatic_ Test Series

ESF Inlet Methoc 17 Samples

]SDKINETIC PER;ORMAN_Z WDRKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Pe-formed by: Tom Drake
Date: 4/27/92 Printed 16-jut. Test ko./_ype: M]7-]17 Avg Velocity Head (_n H20) dP(avg) = 1.11:
Sample Location: Unit 2, ESP ]nlet Start/Stop Time 1143-1328

Avg Oriflce Meter Reading (in H20) dH(avg) = 1.5_6
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = _8_.6
Nozz)e Diameter. Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter _emperature (degr) T(m avg) = E:.'
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (_n): Avg SQRT(dP) = I.C_

Radius (if round) R 0.00
Length (if rectangular) L 64.0_ CALCULATED VALUES
W_dth (if rectangular) _ 216.03

Area of Stack (sq ft) A{s) ( 96.0_ ) Meter Volume (std. cu. ft.) V(m std) = E9.2:

# of Sample Points _ 24 Stack Gas Water Vapor Proport_o_ E(wo) = C.C_:
Total Sampling Time (m_n) (theta) { 96.00 )
Barometric Pressure (_n Hg) P(b) 29.82 Mol. Wt.. Stack Gas Dry Mid) = )C.6E
Stack Statlc Pressure (_n H2D) P(stack) 20.000
Gas Meter Initial Readlng (cuft) 889.20 Mol. Wt.. Stack Gas Wet HCs) = 29.¢_
Gas Meter Final Reading (cuft) 949.64
Net Gas Sample Volume (cuft) V(m} ( 60.43 ) Abs Stack Pressure (in Hg) P(s) = _:.2_

Vol of Liquid Collected (ml) Vl(c) 131.2 Avg Stack Velocity (ft/sec) V(s avg) = 7E _
Vol of Liq @ Std. Conds. (scf) V(w std) ( 6.176 )
Wt. of Filter Particulate (gm) 5.7137 Isokineticity (%) _ I = 9E._
Wt. of Probe Wash Particulate (gm) 0.00_
Wt of Combined Particulate (gm) M{p) ( 5.7137 ) Stack Gas STD Vol Flow (dscfm) O(s) = 2226:6

02 Concentration (by CEH) X 02 3.3G Actual Stack Gas Vol Flo, (acfm) Q{a) = 4(C})E
CO2 Concentration (by CEH) % CO2 15.80 Percent XS Air PEA = I_._
CO Concentration (by CEM) % CO O.O Particulate Loading, dry(gr/OscT) C(s std) = i._

I N2 Concentration (by diff.) X N2 ( 80.90 ) Particulate Loading, @7_ 02(mg/dscm)C(s std) = 2_
Particulate Loading. dry @ 7 % 02 (gr/Oscfi = 1.177_

Sample I dC_ock Velocity,Orifice, Stack I Gas Meter ISQRT(dP) Heat Input Rate. MBtu/hr = 119_._
Point Time Head. dP Meter.dHI lemp Temp (degF) Particulate Emission Rate(Ib/hr) E(p) =2_.9}:

(in HE0) (_n H20) (OegF) in J out Particulate Emission Rate(Ib/MBtu) = 2._7_}
....... . .................. _ ........ . ......... . ........ . ........ . .........

AT 4.00 1.00 ].40 489 73.0 72.0 1.0000
Z 4.00 1.20 1.70 489 73.0 72.0 1.0954
3 4.00 0.97 1.40 492 77,0 73.0 0,9849

81 4.00 1.29 1.80 475 78.0 74.0 1.1358
4.00 0.93 1.30 486 82.0 75.0 0.9644

3 4.00 0.98 1,37 488 83.0 76.0 0.9899
Cl 4.00 1.00 1.40 450 83.0 77.0 1.0000

2 4.00 0.99 1.30 465 86.0 77.0 0.9950
3 4.00 1.10 1.50 476 87.0 78.0 1.0488

D1 4.00 l.ZO 1.70 451 88.0 80.0 1.0954
2 4.00 1,30 1.70 465 90.0 80.0 1.1402
3 4.00 1.10 1.30 479 91.0 81.0 1.0488

EJ 4.00 1.20 1.70 470 89.0 82.0 1.0954
4.00 0.99 1.40 479 91.0 82.0 0.9950

3 4.00 1.20 1.70 497 92.0 83,0 1.0954
EI 4.00 1.20 1.70 484 92.0 84.0 1.0954
Z 4.00 1.00 1.40 489 93.0 85,0 1.0000
3 4.00 1.10 1.50 494 94.0 85.0 1.0488
FI 4.00 I.I0 1.50 500 92.0 85.0 1.0488
( 4.00 1.20 1.70 505 92.0 85.0 1.0488
3 4.00 1.1O 1.50 514 93.0 87.0 1.0488

F1 4.00 1.10 1.50 512 94.0 86.0 1.0488

2 4.00 1.20 1.70 514 95.0 86.0 1.09543 4.00 1.20 1.70 515 95.0 87.0 1.0954
....... 4......... 4 ........ + ........ . ......... + ........ _ ........ _ -

IOTALSJ 96.00 I 26.6S I 36.87 I 11678.0I 2103,0 I 1932,0 2;_2i4;"
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B&W/WP&L, Rebu=n Optimization Test Series

[5P Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 4/28/92 Printed 18-Jun Test No./Type: M17-I]8 Avg Velocity Head (_n H2C) dP(avg) = C.7_
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1640-1830

Avg Orifice Mete_ Reading (_n H2C) dH(avg) = I.CE:-
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 456.E
Nozzle Dia_ter, Actual (in) N(d) 0.216
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (deg;) T(m avg) = 86
Gas Meter Correction Factor (alpha) ].0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = G.e£-c

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(rr,stY) = 4_ E_

# of Sample Points # 24 Stack Gas Water Vapor ProportIG_ B(wo) = C.O_.
Total Sampling Time (min) (theta) ( 96.0C )
Barometric Pressure (in Hg) P(b) 29.45 Mol. Wt., Stack Gas Dr), e,{d) = _: _-_
Stack Static Pressure (in H20) P(stack) 16.000
Gas Meter Initial Reading (cuft) 951.74 Mol. Wt.. Stack Gas We: MCs) = 2c.E_
Gas Meter F_nal Reading (cuft) 1003.54
Net Gas Sample Volume (cuft) V(m) ( 51.79 ) Abs Stack Pressure (in Hg) P(s) = 3_.6-

Vol of Liquid Collected (ml) Vl(c) 92.5 Avg Stack Velocity (ft/sec) V(s avg) -- 62.E
Vol of Liq @ Std. Conds. (scf) V(w std) ( 4.354 )
Wt. of Filter Particulate (gm) 4.5221 Isokinetic_ty (%) _ I =
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (g_) M(p) ( 4.5221 ) Stack Gas STD Vol Flow (dscfm) Q{s) = 19_...q

02 Concentration (by CEM) % 02 3.90 (from B&W) Actual Stack Gas Vol Flo_ (acre.} _(a) : 36]227
CO2 Concentration (by CEM) X C02 15.10 (estimate) Percent XS Air PEA = 22._
CO Concentration (by CEM) X CO 0.0 Part}culate Loading, dry(gr/Os:¢) C(s s:d} : l._c_:
N2 Concentration (by diff.) X N2 ( 81.00 ) Particulate Loadlng, @7_,02(m_/ds:_)C(s std) = 2_2"

Particulate Loadlng. dry _ 7 _,02 {gr/as:f; = 1.}4-_
Sample I dClock IVelocitylOrif_ce Stack Gas Meter SQRT(dP) Meat Input Rate, MBtu/hr : _.7_.57

Point llTime Head, dPIMeter,dH Tamp Tamp (degF) Particulate Emlssion Rate(Ib/hr) E(p', =2_E,_.75-'(in H20)l(}n H2D) (degF) in I out Particulate Emission Rate(Ib/MEtu) = 2._11:.
....... . ........ . ........ . ............................ . ........ ,(.........

i

AT 4.00 0.72 1.01 450 79.0 79.0 0.6485
2 4.00 0.69 0.96 452 78.0 78.0 0,8307
3 4.00 0.70 0.98 462 79.0 80.0 0.8367
81 4.00 0.72 1.01 448 81.0 79.0 O.B4B5

2 4.00 0.65 0.91 465 84.0 80.0 0.8062
3 4.00 0.69 0.96 470 85.0 80.0 0.8307
CI 4.00 0.69 0.96 428 85.0 81.0 0.8307

2 4.00 0.65 0.91 440 87.0 81.0 0.8062
3 4.00 0.80 1,20 457 88.0 82.0 0.8944

D1 4.00 0.81 1.22 421 88.0 82.0 0.9000
2 4.00 0.79 1.10 430 90.0 83.0 0.8888
3 4.00 0.82 l.lr_ 451 90.0 83.0 0.9055

21 4.00 0.75 1.10 433 91.0 85.0 0.8660
2 4.00 0.72 ].00 448 92.0 85.0 0.8485
3 4. O0 O.79 1.10 465 92.0 85.0 O.8888

21 4.00 0.75 1.10 452 94.0 86.0 0.8660
2 4.00 0.72 1.00 457 95.0 87.0 0.8485
3 4.00 0.81 1.10 460 95.0 87.0 0.9000

FI 4.00 0.85 1.20 464 94.0 88.0 0.9220
2 4.00 0.73 1.00 474 94.0 88,0 0.9220
3 4.00 0.77 1.10 480 94.0 88.0 0.8775

F1 4.00 0.87 1.20 480 94.0 88.0 0.9327
2 4.00 0,73 1.00 485 95.0 88.0 0.8544
3 4.00 0,81 1.10 487 94,0 88.0 0.9000

....... 4" ........ 4- ........ 4- ............................. 4. ...................

TOTALS I 96.001 _803 I 25.32 10959 2138.0 I 2011.0 20.BS34

C-20 ]



B&W/WP&L. Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANSE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES i

Plant: WPL Performed by: Tom Drake
Date: 4/Z9/92 Printed I8-Jun Test No./Type: M17-]19 Avg Velocity hea_ (_n H201 dP(avg) = C E_
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1700-1845

Avg Orifice Meter Reading (in H201 dH(avg) = O.eE!
PARAMETER SYMBDL VALUE

(calc.) Avg Stack Temperature (degF) T{s avg) = 467.1
Nozzle Diameter, Actual (in) N(d) 0.216
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (deg_) T(_ avg) = 107.?
Gas Meter Correction 6actor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 0.7_}

Radius (if round) R D.OC
Length (if rectangular) L 64.0_ CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V{_ std; = 4_ 7_

# o_ Sample Points # 24 Stack Gas Water Va_D_ Proport_o_ E(w:) = C C_
Total Sampling Time (min) (theta) ( 96.0C )
Barometric Pressure (in Hg) P(b) 29.26 Mol. Wt., Stack Gas Dr). M(C) : }_._
Sta:k Static Pressure (in H2O) P(stack) 15.000
Gas Meter Initial Reading (cu ft) 5.16 Mol. Wt., Stack Gas Wet MCsl = 29.E_
Gas Meter Final Reading (cuft) 53.82
Net Gas Sample Volume (cuft) V(m) ( 48.66 ) Abs Stack Pressure (in H_) P(s) = 3:._£

Vol of Liquid Collected (ml) Vl(c) 70.E Avg Stack Velocity (ft/sec) V{s avg) = 5?.E
Vol of Liq @ Std. Conds. (scf) V{_ std) ( 3.318 )
Wt. of Filter Particulate (gm) 5.6888 Isokineticity (%) 5_i = 5E.E
Wt. of Probe Wash Particulate (gm) O.OOOO
Wt of Combined Particulate (gm) M{p) ( 5.6868 ) Stack Gas STD Vol Flow (oscfm) O(s) = 175:7£

02 Concentration (by CEM) % 02 4.70 need CEMs Actual Stack Gas Vol Flow (acfm) O(a) = 332966
C02 Concentration (by CEM) X CO2 14.40 Percent XS Air PEA = _ 2
CO Concentration (by CEM) % CD O.O Particulate Loading, dry(gr/dscf) C(s stO) = ].959_
N2 Concentration (by diff.) % N2 ( ?n.90 ) Particulate Loading. @7% 02(mg./dscm)Z(ssto) = 38E2

Particulate Loadlng, dry @ 7 5_02 (gr/oscf_ = _.6_}_
Sample I dClock IVelocitYlOrif_ce I Stack Gas Meter SQRT(dP) Heat Input Rate, MBtu/hr = 8_.5_

Point I Time IHead, dPlMeter,dHI Temp Temp (deg_) Particulate Emission Rate(Ib/hr) E(p) =3_ $26J.(inH2O)l(in H2O)I (degF) in out Particulate Emission Rate(Ib/MStu) = ! 5_72

AI 4.00 0.60 0.84 448 99.0 100.0 0.7746
2 4.00 O.6O 0.84 465 99.0 100.0 0.7746
3 4.00 0.59 0.83 472 lOO.O 100.0 0.7681

BI 4.00 0.61 0.85 478 102.0 101.0 0.7810
2 4.00 0.51 0.71 477 103.0 101.0 0.7141
3 4.00 0.49 0.70 480 104.0 I01.0 0.7000

C1 4.00 0.56 0.78 446 106.0 103.0 0.7483
2 4,00 0.52 0,73 455 106.0 103.0 0.7211
3 4.00 0.74 l.OO 474 108.0 104.0 0.8602

Dl 4.00 0.80 1.12 476 109.0 104.0 0.8944
2 4.00 0.62 0.87 443 111.0 105.0 0.7874
3 4.00 0.67 0.94 462 111.0 105.0 0.8185
El 4.00 0.66 0.92 448 111.0 106.0 0.8124
2 4.00 0.66 0.92 444 113.0 107.0 0.8124
3 4.00 0.67 0.95 469 113.0 107.0 0.8185

El 4.00 0.65 0.91 465 115.0 108.0 0.8062
2 4.00 0.60 0.64 466 115.0 109.0 0.7746
3 4.00 0.60 0.84 473 116.0 109.0 0.7746

FI 4.00 0.64 0.89 470 114.0 109.0 0.8000
2 4.00 0.68 0.95 475 115.0 lOg.O O.80OO
3 4.00 0.64 0.89 479 116.0 IIO.O O.8DDD

F1 4.00 0.66 0.92 478 115.0 Ill.O 0.8124
2 4.00 0.68 0.95 482 117.0 111.0 _.8246
3 4.00 0.73 l.OO 485 117.0 111.0 0.8544

....... . ........ + ........ . ........ . ......... + ........ . ........ . .........

TOTALS ( 96.00 I 15.18 ( 21.19 I 11210 ) 2635.0 ] 2534.0 } 19.0327
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B&W/WP&L. Reburn Optlmization Test Series

ESP Inlet Method 17 Samples

]SOKINET]C PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 4/30/92 Printed 18-Jun Test No./Type: M17-I20 Avg Velocity Head (in H20) dP(avg) = 0._2_
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0020-0Z03

Avg Orifice Meter Reading (in H20) dH(avg) = 0._-_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = _37.E
Nozzle Diameter. Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(_.avg) = 8-'._
Gas Meter Correction Factor (alpha) 1.0100

Stack (Duct) Dimensions (!n): Avg SQRT(dP} = 0.572
Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A{s) ( 96.00 ) Meter Volume (std. cu. ft.) V(_ std) : _ _;

# of Sample Points # 24 Stack Gas Water Vapor Proportio_ B(wo) = C.C77
Total Sampling Time (min) (theta) [ 96.O0 )
Barometric Pressure (in Hg) P(b) 29.24 MoT. Wt.. Stack Gas Dry P,{d) : 3C _:
Stack Static Pressure (in H20) P(stack) 14.000
Gas Meter Initial Reading (cuft) 55.44 Mol. Wt., Stack Gas Wet P.{s) = 2-G._=-
Gas Meter Final Reading (cuft) 90.61
Net Gas Sample Volume (cuft) V(m) ( 35.]8 ) Abs Stack Pressure (in Hg) P{s) = 3C..27

Vol of Liquid Collected (mR) Vl(c) 59.8 Avg Stack Velocity (ft/sec) V(s avg) = 4:.2
Vol of Liq @ Std. Conds. (scf) V(, std) ( 2.815 )
Wt. of Filter Particulate (gm) 5.7382 Isokineticity {%) _'=I =
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 5.7382 ) Stack Gas STD Vol Flow (dscf_.) Q{s) : i

02 Concentration (by CEM) % 02 4.70 Actual Stack Gas Vol Flow (acre.) Q(a) : 237E:.._
C02 Concentration (by CEM) % C02 13.90 Percent XS Air PEA : 2_.C
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) = 2.6_66
N2 Concentration (by diff.) % N2 ( 81.40 ) Particulate Loading. @7_;02(mg/dscm)C(s std) = 5162

Particulate Loading. dry @ 7 % 02 (gr/Oscf) : 2.25E2

Sample dClock ,Velocity,Orifice I Stack I Gas Meter ISQRT(dP)Heat Input Rate. MBtu/hr = 617._ I
Point Time IHead. dPlF4eter.dH Temp Temp (degF) Particulate Emission Rate(Ib/hr) E(p) =2c37.19.G

J(in HZO)J(in H20) (degF) in ] out Particulate Emission Rate{Ib/MB:u) = _.75"_
................ . .... .--- -. ........ + ......... 4. ........ 4. ........ . .........

A1 4.00 0.30 0.42 451 75.0 75.0 0.5477
2 4.00 0.26 0.36 453 76.0 75.0 0.5099 !

3 4.00 0.33 0.46 454 78.0 76.0 0.5745 J I
81 4.00 0.34 0.48 429 80.0 77.0 0.5831

2 4.00 0.29 0.41 446 81.0 78.0 0.5385
3 4.00 0.25 0.35 452 82.0 79.0 0.5000 |

(:1 4.00 0.31 0.43 425 83.0 80.0 0.5568 J2 4. O0 O. 28 O.39 439 84.0 80.0 O.5292
3 4.00 0.35 0.49 451 85.0 81.0 0.5916

I)1 4.00 0.38 0.52 415 86.0 8;).0 0.6164
2 4.00 0.34 0.48 427 88.0 83.0 0.5831 /
3 4.00 0.38 0.52 436 88.0 83.0 0.6164 J

E1 4.00 0.34 0.48 402 88.0 84.0 0.5831
E 4.00 0.30 0.42 420 88.0 84.0 0.5477
3 4.00 0.33 0.46 430 89.0 85.0 0.5831 I

El 4.00 0.34 0.48 425 91.0 87.0 0.5568 12 4.00 0.31 0.43 433 90.0 86.0 0.5568
3 4.00 0.31 0.43 445 89.0 86.0 0.6164

F1 4.00 0.38 0.53 432 89.0 86.0 0.6164
2 4.00 0.33 0.46 444 90.0 86.0, 0.6164 |
3 4.00 0.31 0.43 450 90.0 87.0 0.5568 iF1 4.00 0.38 0.53 442 91.0 87.0 0.6164
2 4.00 0.32 0.45 450 91.0 88.0 0.5657

3 4.00 0.33 0.46 452 91.0 87.0 0.5745 I
................ + ........ . .................. 4......... 4-........ . ......... ITOTALS 96.00 I 7.79 I 10.87 10503 I 2063.0 I 1982.0 I 13.7374
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

]SDKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Tom Drake
Date: 511/92 Printed 18-Jun Test No./Type: MI7-IZ1 Avg Velocity Head {in H20) dP(avg) - 1.079
Sample Location: Unit Z, ESP Inlet Start/Stop Time: 1005-1150

Avg Orifice Meter Reading (in H20) dH(avg) • 1.45_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 483.7
NozZle Diameter, Actual (in) N(d) 0,218
Pitnt Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) = 9_.5
Gas Meter Correction Factor (alpha) 1,0100
Stack (Duct) Dimensions (in): Avg SORT{dr) = 1.049

Radius (if round) R 0,00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu, ft.) V(m std) = 57.9:

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wc) • E.II_
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.15 Mol. Wt., Stack Gas Dry M(d) = 3C.57
Stack Static Pressure (in H20) P(stack) 20,000
Gas Meter Initial Reading (cuft) 91.51 Mol. Wt,, Stack Gas Wet M(s) • 29.1_
Gas Meter Final Reading (cuft) 153.11
Net Gas Sample Volume (cuft) V(m) ( 61.60 ) Abs Stack Pressure (in Hg) P(s) = 3_.EZ

Vol of Liquid Collected (ml) Vl(c) 160.0 check moisture catcAvg Stack Velocity (ft/sec) V(s avg) • 77._
Vol of Liq @ Std, Conds, (scf) V(w std) ( 7,531 )

( Wt. of Filter Particulate (gm) 5.1162 Isokineticlty (%) % ] = 98.9
Wt, of Probe Wash Particulate (gm) O.OOOO
Wt of Combined Particulate (gm) M{p) ( 5,1162 ) Stack Gas STD Vol Flow (dscfm) Q(s) - 226111

02 Concentration (by CEM) X 02 3.90 Actual Stack Gas Vol Flow (acfm) O(a) = 44E246
CD2 Concentration (by CEM) % C02 15.10 Percent XS Air PEA = 22.3
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) • 1.3632
N2 Concentration (by diff.) _ N2 ( 81.00 ) Particulate Loading, @7_ 02(mg/dscm)C(s std) - 255_

Particulate Loading. dry @ 7 % 02 (gr/ascf) = 1.1161

Sample dClock Velo'cityOrifice I Stack I Gas Meter ISQRT(dP) Heat Input Rate, MBtulhr = 1123.75
Point Time Head, dP Meter,dH_ Temp Temp .(degF) Particulate Emission Rate(Ib/hr) E(p} .264i 639

(in H201 (in H20)I (degF) in I out Particulate Emission Rate(Ib/MBtu) • 2.3_II
................. . .................. . ......... . ......... F........ . .........

A1 4.00 1.00 1.40 487 88.0 89.0 1.0000
2 4.00 0.90 1.30 487 88.0 89.0 0.9487
3 4.00 1.00 1.40 492 89.0 89.0 1.0000

81 4.00 1.20 1.70 474 91.0 89.01 1.0954
2 4.00 0.91 1.30 489 93.0 89.0 ; 0.9539
3 4.00 0.93 1.30 496 93.0 90.0 i 0.9644 .-

C1 4.00 1.10 1.40 465 94.0 89.0 1.0488
2 4.00 0.95 1.30 475 95.0 90.0 0.9747
3 4.00 1.20 1.70 489 97,0 90.0 1.0954

01 4.00 1.30 1.80 478 95.0 90.0 i 1.1402
2 4.00 1.10 1.40 480 99.0 91.0 1.0488
3 4.00 1,20 1.70 488 98.0 91.0 1.0954

El 4.00 1.10 1.40 456 97.0 91.0 1.0488
2 4,00 1.00 1.40 478 100.0 92.0 1.0000
3 4.00 1.00 1.40 488 100.0 92.0 1.0488

El 4.00 1.10 1.40 470 lOl.O 92.0 1.0000
2 4.00 1.00 1.40 482 102.0 93.0 1.0488
3 4.00 l.lO 1.40 485 102.0 93.0 1.1402

FI 4.00 1.30 1.30 481 100.0 94.0 1.1402
2 4.00 1.00 1.40 492 101.0 93.0 1.1402
3 4.00 l.lO 1.50 495 102.0 95.0 1.0488

FI 4.00 1.30 1.80 493 103,0 95.C 1.1402
2 4.00 1.00 1.40 494 104.0 96.C 1.0000
3 4.00 1.10 1.50 495 106.0 95.C 1.0488

................ . ........ + ........ . ......... + ........ . ...................

TOTALS 96.00 I 25.89 I 35,00 ] 11609 I 2338.0 I 2197.0 25.1705

C-23
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 5116192 Printed lb-Jun Test No./Type: M17-122 Avg Velocity Head (in H2O) dP(avg) = 0,61C
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1058-1205

Avg Orifice Meter Reading (in H20) dH(avg) = 0.859
PARAMETER SYMBOL VALUE

(talc.) Avg Stack Temperature (degF) T(s avg) = 44C.5
Nozzle Diameter. Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 91.1
6as Meter Correction Factor (alpha) 1.0100
Stack [Duct) Dimensions (in): Avg SORT(dP) = 0.78_

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 45.2(

# of Sample Points # 24 Stack 6as Water Vapor Proportion B(wc) = 0.087
Total Sampling Time (min) (there) ( 96.00 )
Barometric Pressure (in Mg) P(b) 29.43 Mol. Wt.. Stack Gas Dry M(d) = 30.53
Stack Static Pressure (in H20) P(stack) 14,O00
Gas Meter Initial Reading (cuft) 154.65 Mol. Wt., Stack Gas Wet H(s) = 29.4_
Gas Meter Final Reading (cuft) 202.10
Net Gas Sample Volume (cuft) V(m) ( 47.45 ) Abs Stack Pressure (in Hg) P(s) = 30 46

Vol of Liquid Collected (ml) Vl(c) 91.3 Avg Stack Velocity (ft/sec) V(s avg) = 52.4
Vol of Liq @ Std. Conds. (scf) V(w std) ( 4.297 )
Wt. of Filter Particulate (gm) 8.2504 Isokineticity ()) % I =
Wt. of Probe Wash Particulate (gm) 0,0000
Wt of Combined Particulate (gm) M(p) ( 8.2504 ) Stack Gas STD Vol Flow (dscfm) O(s) = 17_

02 Concentration (by CEM) % 02 4.10 Actual Stack Gas Vol Flow (acfm) Q(a) = 325147
CO2 Concentration (by CEM) % C02 14.80 Percent XS Air PEA = 23.7
CO Concentration (by CEM) % CO O.0 Particulate Loading, dry(gr/dscf) C(s std) = 2.8142
N2 Concentration (by diff.) % N2 ( 81.10 ) Particulate Loading, @7% 02(mg/dscm)C(s std) = 533_

Particulate Loading, dry @ 7 % 02 (gr/dscf) = 2,3313

Point Time IHead, dP Meter,dHI Tamp Tamp (degF) iParticulate Emission Rate(Ib/hr) E(p) =4274.992
J(in H20) (in H20)I (degF) in I out Particulate Emission Rate(Ib/MBtu) = 4.9115

....... + ........ + ........ + ........ + ......... + ........ . ........ . .........

A1 4.00 0.54 0.76 449.00 83.0 83.0 0.7348
2 4.00 0.51 0.71 450.00 84.0 83.0 0.7141
3 4.00 O.S6 0.78 454.00 85,0 84.0 0.7483

B1 4.00 0.58 0.84 408.00 86.0 84.0 0.7616
2 4.00 0.52 0.73 430.00 87.0 85.0 0.7211
3 4.00 0.48 0.67 452.00 89.0 85.0 0.69E8

CI 4.00 0.59 0.83 406 DO 89.0 86.0 0.7681
2 4.00 0.55 0.77 427 O0 91.0 86.0 0.7416
3 4.00 0.79 1.10 451 OO 92.0 87.0 0.8888

DI 4.00 0.75 1.10 415 O0 93.0 88.0 0.8660
Z 4.00 0.66 0.92 426 O0 94.0 89.0 0.8124
3 4.00 0.71 0.99 449 DO 95.0 89.0 0.8426

21 4.00 0.63 0.88 415 OO 94.0 90.0 0.7937
2 4.00 0.54 0.77 431 O0 95.0 90.0 0.7348
3 4.00 0.62 0.88 455 O0 97.0 91.0 0.7874

El 4.00 0.62 0+88 444 00 96.0 91.0 0.7416
2 4.00 0.55 0.77 452 DO 97.0 91.0 0.7937
3 4.00 0.63 0.88 461 DO 97.0 92.0 0.8367

FI 4.00 0.70 0.98 430 OO 97.0 92.0 0.8367
2 4.00 O.6O 0.84 443 00 98.0 92.0 0.8367
3 4.00 0.62 0.87 455 DO 99.0 93.0 0.7874

FI 4.00 0.67 0.95 448 O0 100.0 94.0 0.8185
2 4.00 0.61 0.84 458 DO 101.0 94.0 0.7810
3 4.00 0.62 0.87 462 DO 102.0 95.0 0.7874

....... + ........ + ........ + ........ 4 ......... . ........ . ........ + .........

TOTALSI 96.00! 14.66I 20.61110571.00I 2241.0I 2134.0I 1B.ezaz

= C-24 '



B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL PerformeO by: Tom Drake
Date: 5116192 Printed 18-jun Test No./Type: M17-I23 Avg Velocity Head (in HZO) dP{avg) = D.292
Sample Location: Unit 2. ESP Inlet Start/Stop Time: 1645-1836

Avg Orifice Meter Reading (in H2D) dH(avg) • 0.417
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 422.5
Nozzle Diameter. Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 103.4
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) - 0.5¢3

Radius (if round) R O.O0
Length (if rectangular) L 64.09 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(m std) = _2.9_

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.10_
Total Sampling Time (min) (theta} ( S6.O0 )
Barometric Pressure (in Hg) P(b) 29.43 Mol. Wt.. Stack Gas Dry M{d) = 3_.56
Stack Static Pressure (in H2O) P(stack) I0.000
Gas Meter Initial Reading (cuft) 203.53 Mol. Wt., Stack Gas Wet M(s) = 25.32
Gas Meter Final Reading (cuft) 237.77
Net Gas Sample Volume (cuft) V(m) ( 34.24 ) Abs Stack Pressure (in Hg) P(s) = 30.17

Vol of Liquid Collected (ml) Vl(c) 75.1 Avg Stack Velocity (ft/sec) V(s avg) • 39.0
Vol of Liq @ Std. Conds. (scf) V(w std) ( 3.535 )
Wt. of Filter Particulate (gm) 6.0318 Isokineticity (%) % I = 10_.I
Wt. of Probe Wash Particulate (gm) 0.0000
Vt of Combined Particulate (gm) M(p) ( 6.0318 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 123874

02 Concentration (by CEM) % 02 4.00 Actual Stack Gas Vol Flow (acfm) O(a) = 224425
CO2 Concentration (by CEM) % C02 15.10 Percent XS Air PEA = 23.0
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(grldscf) C(s std) = 2.9|76
N2 Concentration (by diff.) % N2 ( 80.90 ) Particulate Loading. 671 O2(mgldscm)C(s stY) = 5496

Particulate Loading, dry @ 7 % 02 (gr/Oscf) • 2.4029

Sample I dClock IVelocitylurlr,ce, Stack 1 Gas Meter ISQRT(dP)Heat Input Rate. MBtu/hr - 6_2.1_
Point Time Head. dP Meter.oHl Temp Temp (degF) Particulate Emission Rate(Ib/hr) E(p) -3047.462

(in H20) (in H20}I (degF) in J out Particulate Emission Rate(lb/MBtu) - 5.062&
....... _ ........ . ........ . ........ . ......... . ........ + ........ . .........

AI 4.00 0.30 0.42 429.00 99.0 98.0 0.5477
2 4.00 0.27 0.38 430.00 99.0 98.0 0.5]96
3 4.00 0.29 0.41 455.00 100.0 99.0 0.5385

61 4.00 0.30 0.43 426.00 101.0 99.0 0.5477
2 4.00 0.26 0.48 439.00 101.0 100.0 0.5099
3 4.00 0.26 0.38 444.00 102.0 100.0 0.5099

Cl 4,00 0.30 0.43 410.00 102.0 100.0 0.5477
2 4.00 0.26 0.38 421.00 104.0 101.0 0.5099
3 4.00 0.32 0.45 426.00 104.0 102.0 0.5657

01 4.00 0.36 0.50 407.00 104.0 102.0 0.6000
2 4.00 0.35 0.49 412.00 106.0 102.0 0.5916
3 4.00 0.32 0.45 415.00 106.0 102.0 0.5657

61 4.00 0.30 0.42 391 O0 105.0 103.0 0.5477
2 4.00 0,26 0.38 400 O0 106.0 ]03.0 0.5099
3 4.00 0.28 0.38 414 O0 107.0 104.0 0.5477

E] 4.00 0.30 0.42 411 O0 107.0 tO4.0 0.5099
2 4.00 0.26 0.38 426 O0 106.0 tO4.0 0.5099
3 4.00 0.26 0.38 433 DO 106.0 tO4.0 0.5745

FI 4.00 0.33 0.46 406 O0 106.0 L04.0 0.5745
2 4.00 0,27 0.38 422 O0 106.0 tO4.0 0.5745
3 4.00 0.27 0.38 429 O0 107.0 104.0 0.5196

FI 4.00 0.32 0.46 430 O0 ]07.0 105.0 0.5657
2 4.00 0.28 0.39 433 O0 ]OB.O LO5.O 0.5292

3 4.00 0.27 0.38 430.00 109.0 106.0 0.5196........ _........ _ ........ . ........ + ......... + ........ . ........ . .........

TOTALS96.00I 6.99 I 10.011Z0139.00I 2508.0I 2453.0113.0366

C-25



B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERABES i
Plant: WPL Performed by: Tom Drake
Date: 5/17/92 Printed 18-Jun Test No,/Type: M17-I24 Avg Velocity Head (in H20) dP(avg) = 0.300
Sample Location: Unit 2. ESP Inlet Start/Stop Time: 0934-1126

Avg Orifice Meter Reading (in H20) dM(avg) = 0,422
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 420.7
Nozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 83.7
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): kvg SQRT(dP) = 0.54E

Radius (if round)' R O.O0
Length (if rectangular) L 64,00 .CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 32.82

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.080
Total Sampling Time (min) (theta) ( 96.00 ) ""
Barometric Pressure (in Hg) P(b) 29.62 Nol. Wt.. Stack Gas Dry M(d) = 30.47
Stack Static Pressure (in H201 P(stack) 10.000
6as Meter Initial Reading (cu it) 237.89 Mol. Wt.. Stack Gas Wet M(s) = 29.47
6as Meter Final Reading (cu it) 271.66
Net 6as Sample Volume (cuft) V(m) ( 33.77 ) Abs Stack Pressure (in Hg) P(s) = 30.3E

I

Vol of Liquid Collected (ml) Vl(c) 60.6 Avg Stack Velocity (ft/sec) V(s avg) = 39.0
Vol of Liq @Std, Conds. (scf) V(w std) ( 2.852 )
WL. of Filter Particulate (gm) 5.5995 Isokineticity (%) % I = lr
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of CofdoinedParticulate (gm) M(p) ( 5,5995 ) Stack Gas STD Vol Flow (dscfm) O(s) = 125_._

02 Concentration (by CEM) % 02 4.90 Actual Stack Gas Vol Flow (acfm) O(a) = 224904 ,
COZ Concentration (by CEM) % CO2 14.20 Percent XS Air PEA = 29.8 •
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) = 2.6329 J
N2 Concentration (by diff.) % N2 ( 80.90 ) Particulate Loading. @IX 02(mg/dscm)C(s std) = 5238

Particulate Loading, dry @ 7 % 02 (gr/dscf) = 2.2895

Sample I dClock Velocitylurl,lce i Stack I Gas Meter ISQRT(dP) Heat Input Rate. MBtu/hr = 588,72j
Point Time Head, dPIMeter.OHJ Tamp Tamp (degF) ,ParticulateEmission Rate(Ib/hr) E(p) =2839.920

(in H20)J[in HZD)I (degF) in l out :ParticulateEmission Rate(Ib/MBtu) = 4.8247
....... + .................. . ........ . ......... + ........ . ........ + .........

A1 4.00 0.2' 0.38429.00 '1.0 60.0 0.$196

2 4.00 0.,5 0.35429.00 62.0 61.0 0.S000 1

3 4.00 0.29 0°41 433.00 62.0 61o0 0.,365 J, ,.000, 0, ,.00 _0 ,_00,,,, ,.o00, 0, ,,00 ,_0 ,_00,00, ,.o00, 0, ,,,00,,0 ,,0 0,00_ ,.000, 0, ,_00,,0 ,_00,,, J, ,.o00,, 0, ,0_00,0 ,,0 0,,, ,.000,, 0,, ,,,00,.0 ,,.00.,_0_,.000., 0, ,_,00,0 ,_.00.o0, ,.o00., 0, ,,00 ,0 ,,0 0,. 1, ,.o00. 0. ,.00 .0 ,_00.,, J, ,.000., 0, ,0,00,0 ,,0 0,,,, ,.000.,, o, ,,,00,,0 .00,,, ,.000., 0., ,,.00,.0 .0 0,,,, ,.000, 0, ,000.0 ,,0 0,, J, ,.000, 0. ,,,00.0 ..0 0.., ,.000., 0.,,,,o0 ,,0 ,0 0.,,,, ,00 0, 0, ,,00 ,0 ..0 0,,,
, ,.ooo., o,,,,,oo,,o .:o,,, ], ,.ooo., o.,,_.oo ,,.o ,. o.,,,, ,.ooo., o.,,,.oo ,,.o ,.oo.,_o, ,.ooo., o_, ,,.oo ,,.o ,.o o.,,,, ,.ooo., o., ,,,oo ,.o ,.o o.,, _

....... . ........ + .................. + ......... . ........ + ........ . ......... )
TOTALS i 96.00 I 7.21 10.13 I10o96.ooI 2036.0I 19B1.0I 13.1622

C-26 ]



6&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: TornDrake
Date: 5/16/92 Printed IB-Jun Test No./Type: M17-123 Av9 Velocity Head (in H20) dP(avg) - I),291
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1645-1836

Avg Orifice Meter Reading (in H20) dH(avg) - 11.417
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = _ZZ,S
Nozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) - 1113.4
Oas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) - 0,5:3

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A{s) ( 96.00 ) Meter Volume (std. cu. ft.) V(_ std) = 31.c,

Q of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) • _..10_
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.43 Mol. Wt.. Stack Gas Dry M(d) - 3_,5E
Stack Static Pressure (in H201 P(stack) I0.000
Gas Meter Initial Reading (cuft) 203.53 Mol. Wt., Stack Gas Wet M(s) - 2c.32
Gas Meter Final Reading (cuft) 237.77
Net Gas Sample Volume (cuft) V(m) ( 34.24 ) Abs Stack Pressure (in Hg) P(s) , 3_.17

Vol of Liquid Collected (ml) Vl(c) 75.1 Av9 Stack Velocity (ft/sec) V(s avg) = ,_g.C
Vol of Liq @ Std. Conds. (scf) V(w std) ( 3.535 )
Wt. of Filter Particulate (gm) 6.0318 Isokineticity (%) % I - ]I):.i
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 6.0318 ) Stack Gas STD Vol Flow (dscfm) O{s) = 12167_

02 Concentration (by CEM) X 02 4.00 Actual Stack Gas Vol Flow (acfm) Q(a) - 22J_¢2"
C02 Concentration (by CEM) % C02 15.10 Percent XS Air PEA • 25.C
CO Concentration (by CEM) % CD O.O Particulate Loading, dry(gr/dscf) C(s std) • 2.)176
N2 Concentration (by diff.) % N2 ( 80.90 ) Particulate Loading, @7X 02(mg/dscm)C(s std) = 5496

Particulate Loading. dry @ 7 % 02 (gr/ascf} • 2,402,_
Sample I dClock lvelocit) Orifice i Stack Gas Meter SQRT(dP) Heat Input Rate. MBtu/hr = 6,_2.',_

Point llTime Head, dP Meter,dH lemp Tamp (degF) Particulate Emission Rate(Ib/hr) E(p) -3047.462(in H20) (in H20) (degF) in I out Particulate Emission Rate(Ib/MBtu) - 5.JDBZ2,
....... . ........ + ........ . ........ + ................... 4-...................

AI ,.oo o._o o,2 ,_9oo _9.o 98o o5,,,
,.oo o.2, o.38 ,3ooo _9.o 98o os,96

3 ,oo o.29o.,i,ssoo,ooo ,9.oos3,s,1 ,.oo o.3o o.,3 ,,_.oo lo,.o ,.o os,,,
, ,.oo o._6 o.,, ,39oo lo_.o ,oo.oo_o,,.oo o._ o., ,,,.oo ,o_.o ,oo.oo_o,
c_ ,.oo o._o o,_ ,_ooo,o,o ,oo.oo_,, ,. :., ........_ ,_ - :,.,i::_i ( _._:

4.00 0.26 0.38 421.00 104.0 101.0 O 5099 ....' _i !,:-i _ T i"'_'L _ _ _'_/_, ; _'t
3 4.00 0.32 0.45 426.00 104.0 102.0 O 5657 ....._...._ ., _ ..

01 4.00 0.36 0.50 407.00 104.0 102.0 0 6000 '" " " '' : " " " _ _q'" _' ) " _ ' + _'' _ .....'

2 4.00 0.35 0.49 412.00 106.0 102.0 O 5916 ._ !._:i_. _ i...../"'_ ...._J,_'3 4.00 0.32 0.45 415.00 106.0 102.0 o s657 , _ :_.} ,:i,'_
El 4.00 0.30 0.42 391.00 105.0 103.0 O 5477._ ,

2 4.00 0.26 0.38 400.00 106.0 103.0 O 5099
3 4.00 0.26 0.38 414.00 107.0 104.0 0.54?7
El 4.00 0.30 0.42 411.00 107.0 104.0 0.5099

2 4.00 0.26 0.38 426.00 106.0 104.0 0.5099
3 4.00 0.26 0.38 433.00 106.0 104.0 0.5745

FI 4.00 0.33 0.46 406.00 106.0 104.0 0.5745
2 4.00 0.27 0.38 422.00 106.0 104.0 0.5745
3 4.00 0.27 0.38 429.00 107.0 104.0 0.5196

FI 4.00 0.32 0.46 430.00 107.0 105.0 0.5657
2 4.00 0.28 0.39 433.00 108.0 105.0 0.5292
3 4.00 0.27 0.38 430.00 109.0 106.0 0.5196

................. + ........ 4- ........ + ......... + ........ + ........ . .........

TOTALS 96.001 6.99 I 1001 110139.00 I 250B.0 I 2453.0 I I3.0366
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B&W/WP&L, Reburn Optimization Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 5/17/92 Printed 18-Jun Test No./Type: M17-124 Av9 Velocity Head (in H20) dP(avg) = 0.30C
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0934-1126

Avg Orifice Meter Reading (in H20) dH(avg) = 0.422
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = t,2C.7
Nozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 63 7
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) = D.54E

Radius (if round)' R 0.00
Length (if rectangular) L 64.00 "CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 32 E_

# of Sample Points # 24 Stack Gas Water Vapor Proportlon B(wo) = O.D6_
Total Sampling Time (min) (theta) ( 96.00 ) "'
Barometric Pressure (in Hg) P(b) 29.62 Mol. WL., Stack Gas Dry M(d) = 3C.(7
Stack Static Pressure (in H20) P(stack) lO.000
Gas Meter Initial Reading (cuft) 237.69 Mol. Wt., Stack Gas Wet M(s) = 2_.47
Gas Meter Fina; Reading (cuft) 271.66
Net Gas Sample Volume (cuft) V(m) ( 33.77 ) Abs Stack Pressure (in Hg) P(s) = 30.36

Vol of Liquid Collected (ml) Vl(c) 60.6 Avg Stack Velocity (ft/sec) V(s avg) = 39.0
Vol of Liq @ Std. Conds. (scf) V(w std) ( 2.852 )
Wt. of Filter Particulate (gm) 5.5995 Isokineticity (%) Y,] =
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 5.5995 ) Stack Gas STD Vol Flow (dscfm) Q(s) =

02 Concentration (by CEM) % 02 4.90 Actual Stack Gas Vol Flow (acfm) O(a) = 22490_
CO2 Concentration (by CEM) X C02 14.20 Percent XS Air PEA = 29.E
CO Concentration {by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 2.6329
N2 Concentration (by diff.) % N2 ( 80.90 ) Particulate Loading, @7% 02(mg/dscm)C(s std) = 5238

Particulate Loading, dry @ 7 % 02 (gr/dscf) = 2.2895

Point Time Head, dP Meter,dH letnp Temp .(degF) Particulate Emission Rate(Ib/hr) E(p) =2639.920
(in H20)1(in H20) (degF) in I out Particulate Emission Rate(lb/MBtu) = 4.82_7

....... + ........ + ........ , ......... . ......... w......... ._ ....... ._ .........

AI 4.00 0.27 0.38 429.00 81.0 0 5196
2 4.00 0.25 0.35 429.00 82.0 0 5000
3 4.00 0.29 0.41 433.00 82,0 0 5385

B1 4.00 0.32 0.45 408.00 83.0 0 5657 *
2 4.00 0.25 0.35 424.00 83.0 0 5000
3 4.00 0.25 0.35 434.00 83.0 0 5000

C1 4.00 0.30 0.42 388.00 8._.0 O 5477
2 4. O0 O.27 O.38 402. O0 84. O 0 5196
3 4.00 0.37 0.52 418.00 84.0 0.6083

D1 4.00 0.36 0.50 416.00 84.0 0.6000
Z 4.00 0.31 0.42 422.00 85.0 0.5568
3 4.00 0.35 0.49 425.00 85.0 0.5916

E1 4.00 0.30 0.45 405.00 85.0 0.5477
2 4.00 0,27 0.38 412.00 85.0 0.5196

3 4.00 0.32 0.45 421.00 86.0 0.5657 _ I
El 4.00 0.32 0.45 420.00 86.0 0.5196 I

2 4.00 0.27 0.38 421.00 86.0 0.5385
3 4.00 0.29 0.41 426.00 87.0 0.5657

FI 4.00 0.32 0.45 414.00 86.0 0.5657
2 4.00 0.30 0.42 423.00 87.0 0.5657
3 4.00 0.30 0.42 431.00 87.0 0.5477 JF1 4.00 0.35 0.49 428.00 87.0 0.5916
2 4.00 0.30 0.42 431.00 87.0 0.5477
3 4.00 O.28 O.39 436. O0 88.0 0. 5292

........ _........ + ........ 4 ........ .I. ......... + ........ + ........ + .........

TOTALS66.00I 7.21I 10.13110096.00I 2036.0I 1981.0I 13.1522

.....:"_,_'_'ii '_tl C-26• .'7 _ i

....... ' ' ":" _, L.. i','c

•_,_ ,. ' "'_, V -p" . ,,v_
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B&W/WP&L, Reburn Optim_zatlon Test Series

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 5/17/92 Printed 1B-Jun Test No./lype: M17-125 Avg Velocity Head (in H2D) dP(avg) - 0.31_
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1421-1604

Avg Orifice Meter Reading (in H20) dH(avg) = 0.C36
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) l(s avg) = 421.3
Nozzle Diameter. Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 85 5
Gas Meter Corrention Factor (alpha) 1.0100
Stack (Duct) Dimensiohs (in): Avg SQRT(dP) = C.562

Radius (if round) R O.O0
Lergth (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V{m std) = 31 C2

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = _.I_
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.62 Mol. Wt.. Stack Gas Dry M(d) = 30 _7
Stack Static Pressure (in H20) P(stack) I0.000
Gas Meter Initial Reading (cuft) 271.77 Mol. Wt.. Stack Gas Wet M(s) = 2_ 13
Gas Meter Final Reading (cuft) 305.87
Net Ga. Sample Volume (cuft) V(m) ( 34.11 ) Abs Stack Pressure (in Hg) P{s) = 30.36

Vol of Liquid Collected (ml) Vl(c) 84.7 Avg Stack Velocity (ft/sec) V(s avg) = 4C._
Vol of Liq @Std. Conds. (scf) V(w std) ( 3.987 )
Wt. of Filter Particulate (gm) 7.9032 Isokineticity (%) % I = 101.3
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 7.9032 ) Stack Gas STD Vol Flow (dscfm) Q(s) - 125866

02 Concentration (by CEM) % 02 5.30 Actual Stack Gas Vol Flow (acfm) Q(a) - 232056
C02 Concentration (by CEM) % CO2 14.10 Percent XS Air PEA = 33.2
CO Concentration (by CEM) % CO O.O Particulate Loading. dry(gr/dscf) C(s std) - 3.6_19
N2 Concentration (by diff.) % N2 ( 80.60 ) Particulate Loading. @7% O2(mg/Oscm)C(s std) = 7532

Particulate Loading. dry @ 7 % 02 (gr/dscf) • 3.2921
Sample I dClock Velocity,Oriflce Stack Gas Meter SQRT(dP) Heat Input Rate. MBtu/hr = 57,.02

Point l lime Head. dPlMeter,dH Temp Temp .(deg_) Particulate Emission Rate(Ib/hr) E(p) -3962.40;(in H20) (in H20) (degF) in l out Particulate Emission Rate(Ib/MBtu) • 6.9386
.......+........+ ........+........+...................+........+.........

AI 4.00 0,27 0.38 415.00 78.0 78.0 0.5196
2 4.00 0.27 0.38 422.00 78.0 78.0 0.5196
3 4.00 0.31 0.43 430.00 79.0 78.0 0.5568

81 4.00 0.32 0.45 399.00 80.0 79.0 0.5657
2 4.00 0.27 0.38 416.00 81.0 79.0 0.5196
3 4.00 0.25 0.35 434.00 82.0 80.0 0.5000

Cl 4.00 0.32 0.45 406.00 83.0 80.0 0.5657
2 4.00 0.30 0.42 4_.00 84.0 81.0 0.5477
3 4.00 0.38 0.53 .9.00 85.0 82,0 0.6164

DI 4.00 0.38 0.53 27,00 85.0 82.0 0.6164
2 4.00 0.36 0.50 425.00 86.0 83.0 0.6000
3 4.00 0.36 0.50 430.00 88.0 83.0 0.6000

El 4.00 0.35 0.49 405.00 88.0 84.0 0.5916
2 4.00 0.28 0.39 412.00 90.0 85.0 0.5292
3 4.00 0.30 0.42 414 O0 90.0 86.0 0.5831

El 4.00 0.34 0.48 420 O0 90.0 86.0 0.5477
2 4.00 0.30 0.42 424 OO 92.0 87.0 0.5568
3 4.00 0.31 0.43 434 DO 92.0 87.0 0.5745

FI 4.00 0.33 0.46 414 DO 92.0 88.0 0.5745
2 4,00 0.30 0.42 422 O0 93.0 88.0 0.5745
3 4,00 0.31 0.43 431 O0 93.0 89.0 0.5568

F1 4.00 0.32 0.44 426 O0 94.0 90.0 0.5657
2 4.00 0.31 0.42 425 O0 95.0 90.0 0,5568
3 4.00 0.30 0.42 430 O0 95.0 90.0 0.5477

................. . ........ + ........ + ......... + ........ . ........ + .........

TOTALS96.00I 7.54I ZO.SZIZOIZO.OO12093.00} 2013.0113.4863
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8&W/WP&L. Reburn Optimization Test Series

ESP Inlet Hethod 17 Samples

]SOKINETIC PERFORHANC£WORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Tom Drake
Date: 5/18/92 Printed IS-Jun Test No./Type: N17-I26 Avg Velocity Head (in H201 dP(avg) = 1.079
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1055-1246

Avg Orifice Niter Reading (in H201 dH(avg) = 1.486
PARAHL-rER SYHBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) - 474,8
Nozzle Diameter. Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Hater Temperature (degF) T( _ avg) - 84.3
6as Neter Correction Factor (alpha) 1.0100
Stack (Duct) Dt_Nenstons (in): Avg SQRT(dP) • 1.041

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack ($q ft) A(s) ( 96.00 ) Hater Volume (std. cu. ft.) V(m std) - 55.87

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(w_) = O.1CI
Total Sampling lime (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.84 Hal. Wt.. Stack Gas Dry H(d) = 30 4_
Stack Static Pressure (in H20) P(stack) EO.OO0 .r

Gas Heter Initial Reading (cuft) 306.76 Hal. Wt.. Stack Gas Wet H(s) - 29.22
Gas Hater Final Reading (cuft) 367.84
Net Gas Sample Volume (cuft) V(m) ( 61.08 ) Abs SLack Pressure (in Hg) P(s) = 31.31 '

Vol of Liquid Collected (ml) Vl(c} 143.1 Avg Stack Velocity (ft/sec) V(s avg) = 75.6
Vol of Liq 0 Std. Ccnds. (scf) V(w std) ( 6.736 )
Wt. of Filter Particulate (gm) 8.0154 ]sokineticity (_) _ | • 99.9
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Cabined Particulate (gm) H(p) ( 8.0154 ) Stack Gas STD Vol Flow (dscfm) Q(s) • 23134C

02 Concentration (by CEH) _ 02 3.50 Actual Stack. Gas Vol Flow (acfm) Q{a) , 42
C02 Concentration (by CEH) _ C02 15.70 Percent XS Air PEA •
CO Concentration (by CEH) _ CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) • 2.Ok
N2 Concentration (by diff.) X N2 ( 81.69 ) Particulate Loading. 07_ O2(mg/dscm)C(s std) • 3825

Particulate Loading. dry _ 7 _ OZ (gr/Oscf) = ],67]6

o....+Point Time _ead. dP Heter,dH] Tamp Tamp (degF) Particulate Emission Rate(lb/hr] E(p) =4095.356
(in H20) (in H201] (degr) in J out Particulate Emission Rate(lb/HOtu) • 3,5212

....... + ................. + ........ + .......... _........ + ........ + .........

A1 0.96 1.30 450.00 74,0 74.0 0.9798
2 0.87 1.20 459.00 74,0 74.0 0.9327
3 1.00 1:40 462.00 76,0 15,0 1.0000

B] 1.10 1.50 436.00 77.0 15.0 1.0488
2 0.91 1.30 456.00 80,0 16.0 0.9539
3 0,91 1.30 469.00 81.0 16.0 0.9539

C1 1.10 l.SO 426.00 82.0 17.0 1.0488
2 0.95 1.30 449.00 86.0 18.0 0.9747
3 1.30 1.80 463.00 86.0 78.0 1.1402

D1 1.20 1.70 455.00 85.0 78.0 1 0954 )
2 1.10 L.50 460.00 88.0 19.0 I 0488
3 1.10 L.50 465.00 89.0 BO.O I 0488

El 1.10 1.50 470.00 90.0 82.0 1 0488
2 1.no L.40 482.00 91.0 82.0 ! 0000 ]
3 1.10 L.SO 493.00 92.0 83.0 1 0488 J

El 1.10 L.50 486.00 94.0 84.0 1 0488
2 1.10 [.50 492.00 95.0 85.0 1 0488
3 1.10 L.50 497.00 95.0 85.0 1 0954

FI 1.20 L.70 500.00 93.0 86.0 I 0954 J2 1.10 L.50 502.00 94.0 07.0 i 1 0954
3 1.10 L.50 504.00 05.0 87.01 I o488

FI 1.30 L.80 504.00 95.0 87.0 1 1402 i

2 1.10 L.50 505.00 96.0 81.0 1 0488 ]
3 1.10 L.50 509.00 97.0 88.0 1 0488

....... . ......... _ ........ + ........ 4 ................... + ...................

TOTALS I 96.00 25.90 I 35.70 111394.00 2105.00 I 1943.0 24.9941
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B&W/WP&L, Reburn OFtimization Test Series

[SP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Tom Drake
Date: 5119192 Printed 1S-Jun Test No./Type: M17-I27 Avg Velocity Head (in H201 dP(avg) = 1.09B
Sample Location: Unit 2. ESP Inlet Start/Stop Time: 0926-1!i_

Avg Orifice Meter Reading (in H20) dH(avg) - 1.527
PARAMETER SYMBOL VALUE

(calc.) kvg Stack Temperature (degF) T(s avg) = 473,7
Nozzle Diameter. Actual (in) N(d) 0.218
PiLot Tube Correction Fact¢_ C(p) 0.8400 Average Meter Tlenperature (degF) T(m avg) - 80.7
Gas Meter Correction Facto (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SORT(dR) - _.05_

Radius (if round) R O.OO
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(m std) • 60.44

f of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) - 0.09_
Total Sampling Time {min) (CheLa) ( 96.00 ) i
Barometric Pressure (in Hg) P(b) 29.62 Mol. WL., Stack Gas Dry M(d) - 30.49
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading (cuft) 369.34 Mol. Wt., Stack Gas Wet M(s) = 29.23
Gas Meter Final Reading (cu ft) 431.03
Net Gas Sample Volume (cuft) V(m) ( 61.69 ) Abs Stack Pressure (in Hg) P(s) - 31.09

Vol of Liquid Collected (ml) Vl(c) 141.4 Avg Stack Velocity (ft/sec) V(s avg) - 76.4
Vol of Liq @ Std. Conds. (scf) V(w std) ( 6.656 )
Wt. of Filter Particulate (gm) 5.2557 Isokineticity (%) X I - IOC 2
Wt. of Probe Wash Particulate (gm) O.DDDO
Wt of Combined Particulate (gm) M(p) ( 5.2557 ) Stack Gas STD Vol Flow (dscfm) Q(s) - 232963

OZ Concentration (by CEM) X 02 3.40 Actual Stack Gas Vol Flow (acfm) Q(a) - 440096
C02 Concentration (by CEM) % C02 15.70 Percent XS Air PEA = 2C 7
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) - 1.3416
N2 Concentration (by diff.) % N) ( 81.69 ) Particulate Loading, @7%02(mg/dscm)C(s std) - 248=

Particulate Loading. dry @7 % 02 (gr/dscf) • 1,0859

Sample, dClock ,Veioc'ity[urir,ce,1 Stack Gas Meter iSQRT(dP)Heat Input Rate. MBtu/hr - 1171.41
Point l Time IHead, dP Meter,dH I Tamp Tamp (degF) Particulate Emission Rate(lb/hr) E(p) =2678.926

I (in H20) (in H2D) 1 (deg r) in out Particulate Emission Rate(lb/MBtu) • 2.2873
....... + ........ . ........ + ........ . ......... + ................. + .........

A1 4.00 1.10 1.54 465.00 70.0 71.0 1.0488
2 4.00 0.90 1.30 466.00 71.0 71,0 0.9487
3 4.00 1.00 1.40 472.00 73.0 71.0 1.0000

B1 4.00 1.10 1.50 443.00 74,0 72.0 1.0488
2 4.00 0.91 1.30 459.00 77.0 73.0 0.9539
3 4.00 0.93 1.30 476.00 76.0 73.0 0.9644
Cl 4.00 1.10 1.50 439.00 80.0 74.0 1.0488

2 4.00 1.00 1.40 457.00 82,0 75.0 l.OOO0
3 4.00 1.40 1.90 470.00 84.0 75.0 1.1832

01 4.00 1.30 1.80 458.00 83.0 76.0 1.1402
2 4.00 l.O0 1.40 463.00 89.0 77.0 l.OOO0
3 4.00 1,20 1.70 469.00 86.0 77.0 1.0954

El 4.00 1.10 1.50 450.00 86.0 76.0 1.0488
2 4.00 1.00 1.40 472.00 87,0 79.0 : l.OOOO
3 4.00 1.10 1.50 486.00 88,0 79.0 1.0954

El 4.00 1.20 1.70 472.00 89.0 80.0 : I.OOO0
2 4.00 1.00 1.40 479.00 89,0 80.0 : 1.0954
3 4.00 1.20 1.70 480.00 90.0 81.0 1.0954

FI 4.00 1.20 1.70 492.00 89,0 81.0 : 1.0954
2 4.00 1.10 1,50 497.00 90.0 82.0 1.0954
3 4.00 1.10 1.50 500,00 90.0 8Z.O 1,0488

FI 4,00 1,20 1.70 500.00 91.0 83.0 1.0954
2 4.00 1.1O 1.50 501.00 93.0 83.0 1,0488
3 4.00 l.lO 1.50 502.00 93,0 83,0 1.0488

IOIALS ! 96.00 Z6.34 I 36.54 11368.00 12020.00 I 1854,0 I 25,2002
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B&W/WP&L,Reburn Optimization Test Series

ESP Inlet Method 17 Samples

]SOKINET|C PERFORMANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Date: 5/19/92 Printed 15-Jun Test No./Type: M17-I28 Avg Velocity Head (in H20) dP(avg) = 0.573
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1447-1631

Av9 Orifice Meter Reading (in H20) dH(avg) = 0.80_
PARAMETER SYMBOL VALUE

(calc.) kvg Stack Temperature (degF) l(s avg) = 451.)
Nozzle Dia_ter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 95 0
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (tn): Avg SORT(dr) = 0.75_

Radius (if round) R 0.00
Length (if rectangular) L 64,00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 45.13

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = O.0BS
Total Sampling Time (mtn) (there) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.62 Hol. Wt.. Stack Gas Dry M(d) = 30.4_ '"
Stack Static Pressure (in HZO) P(stack) 14.000
Gas Meter Initial Reading (cuft) 432.62 14ol. Wt.. Stack Gas Wet H(s) = 29.37
Gas Meter Final Reading (cuft) 479.99
Net Gas Sample Volume (cuft) V(m) ( 47.37 ) Abs Stack Pressure (in Hg) P(s) = 30 6_

Vol of Liquid Collected (ml) Vl(c) 93.7 Avg Stack Velocity (ft/sec) V(s avg) = 54,8
Vol of Liq @ Std. Conds. (scf) V(w std) ( 4.410 )
Wt. of Filter Particulate (gm) 3.7714 Isokineticity (%) % I = 102.1
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Con_ined Particulate (gm) M(p) ( 3.7714 ) Stack Gas STD Vol Flow (dscfm) O(s) = 17

02 Concentration (by CEM) % 02 3.90 Actual Stack Gas Vol Flow (acfmJ O(a) - 31567.
CO2 Concentration (by CEM) % CO2 14.90 Percent XS Air PEA = 2C.7
CO Concentration (by CEM) X CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) = 1,289_
NZ Concentration (by diff.) % N2 ( 81.69 ) Particulate Loading, @7%02(mg/dscm)C(s std) • 2387

Particulate Loading, dry @ 7 % 02 (gr/ascf) - 1.0435

...... I

Sample I dC1ock Velocity uriTice I Stack Gas Meter SORT(dP) Heat Input Rate, MBtu/hr - 858.40

Point I Item Head, dP Meter.oHI Tamp Tamp (degr) Particulate Emission Rate(lb/hr) E(p) =1886.425(in H20) lin HZO)I (degF) in I out Particulate Emission Rate(lb/MBtu) = 2,1980
....... 4- ........ . .................. 4- .... - .... + ........ 4- ........ .-. .......

AI 4.00 0.55 0.77 456.00 87.0 87.0 0.7416
2 4.00 0.50 0.70 457.00 87.0 88.0 0.7071
3 4.00 0.57 0.79 459.00 89.0 89.0 0.7550

81 4.00 0.58 0.81 425.00 91.0 89.0 0.7616
2 4. O0 O.47 O.66 439. O0 93.0 85.0 O.6856
3 4.00 0.46 0.64 458.00 94.0 90.0 0.6782

C1 4.00 0.56 0.78 425.00 94.0 91.0 0.7483
2 4.00 0.50 0.70 440 O0 95.0 91.0 0.7071
3 4.00 0.70 0.98 454 O0 97.0 92.0 0.8367 ,;

01 4.00 0.70 0.98 440 O0 97.0 92.0 0.8367
Z 4.00 0.61 0.85 446 O0 99.0 93.0 0.7810
3 4.00 0.65 0.91 451 O0 99.0 94.0 0.8062 _1

E1 4.00 0.60 0.85 437 O0 99.0 94.0 0.7146 JZ 4.00 0.55 0.77 445 O0 100.0 94.0 0.7416
3 4.00 0.60 0.85 458 O0 100.0 95.0 0.7616

E1 4.00 0.58 0.81 450 O0 101.0 95.0 0.7348
2 4.00 0.54 0.76 454 O0 102.0 95.0 0.7146 |
3 4.00 0.60 0.85 463 O0 102.0 96.0 0.7937 J

FI 4.00 0.63 0.88 457 O0 100.0 99.0 0.7937
2 4.00 0.55 0.77 463 O0 101.0 96.0 0.7937
3 4.00 0.55 0.77 465.00 101.0 96.0 0.7416 '_

FI 4.00 0.60 0.85 465.00 101.0 96.0 0.7746 J2 4.00 0.55 0.77 466.00 ]O].O 96.0 0.7416
3 4.00 0.55 0.77 468.00 101,0 96,0 0.7416

....... + ........ + ........ + ................... 4" ........ , ......... + .........

TOTALS i 96.00 I 13.75 I 19.27 ]0841.00 12331.00 2229.0 I 18.2130
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B&W/WP&L,Reburn Dptimization Test Series

£SP Inlet Hethod 17 Samples

]SOKIHET]C PERFORMANCEWORKSHEETANDPART]CULATECALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Tom Drake
Oate: 5/ZO/gZ Printed 15-Jun Test go./lyDe: H17-129 Avg Velocity Head (in H20) dP(avg) • 1._57
Sample Location: Unit Z, ESP I_let StartStop Time: 0933-1130

Avg Orifice Rotor Reading (in H20) dH(avg) • 1.47_
PAIU_4ETER SYHBOL VALUE

(calc.) Av9 Stack Temperature (degr) T(s avg) • 467.9
Nozzle Diameter, Actual (in) N(d) 0.218
Pttot Tube Correction Factor C(p) 0.8400 Average Heter Temperature (degr) T(m avg) - 9E.E
Gas Neter Correction Factor (alpha) 1.0100
Stack (Ouct) Dimensions (in): Avg SQRT(dP) • 1.02_

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Heter Volume (std. cu. ft.) V(m std} • 5_.8_

# Of Sample Points # 24 Stack Gas Water Vapor Proportion 8(wo) - C.103
Total Sampling Time (mtn) (there) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.75 Hol. Vt., Stack Gas Dry N(d) • 30.4_
Stack Static Pressure (in HZO) P(stack) 20.000
Gas Heter |nitial Reading (cuft) 480.36 Hol. Wt., Stack Gas Wet H(s) - 29.2C
Gas Heter Final Reading (cuft) 541.88
Net Gas Sample Volume (cuft) V(m) ( 61.53 ) Abs Stack Pressure (in Hg) P(s) • 31.21

Vol of Liquid Collected (ml) Vl(c) 144.1 Avg Stack Velocity (ft/sec) V(s avg) = 74.5
V01 of Liq @Std. Conds. (scf) V(w std) ( 6.783 )
Wt. of Filter Particulate (gm) 9,0767 Isokineticity (%) % ] • 9_.4
Wt. of Probe Wash Particulate (gm) 0.0000
Vt of Combined Particulate (gm) H(p) ( 9.0787 ) Stack Gas STD Vol Flow (dscfm) Q(s) - 22853_

02 Concentration (by CEH) % 02 3.70 Actual Stack Gas Vol Flow (acfm) Q(a) = 4292_6
C02 Concentration (by CEH) % C02 15.60 Percent XS Air PEA - 2C.7
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) • 2.36_3
NZ Concentration (by diff.) % N2 ( 81.69 ) Particulate Loading, @7%02(mg/dscm)C(s std) = 4407

Particulate Loading. dry @7 % OZ (gr/_scf) • 1.9263
Sample dClock 1 Velocity O;l?ice"l Stack Gas Neter ISQRT(dP) ,Heat Input Rate. NBtu/hr • 1149.13
Point Tin_ _Head, dP Meter.oHI Temp Temp (degF) J iParticulate Emission Rate{lb/hr) E(p} =4661.908

l(in H20) (in HZO)I (degF) in ( out I Particulate Emission Rate(lb/HBtu) = 4.0576
................. + .................. +. .................. . ........ _ .........

AT 4.00 0.99 1.40 464.00 88.0 88.0 0.9950
2 4.00 0._0 1.30 462.00 87.0 88.0 0.9487
3 4.00 0.!)7 1.40 466.00 89.0 88.0 0.9849

81 4.00 1.tO 1.50 436.00 91.0 89.0 1.0488
2 4 O0 0 90 1.30 451 O0 92.0 89.0 0.9487
3 4.00 5.85 1.20 469 00 93.0 89.0 0.9220

C1 4.00 1.10 1.50 443 O0 95.0 90.0 1.0488
2 4.00 0.95 1.40 453 O0 96.0 90.0 0.9747
3 4.00 1.30 1.80 462 O0 98.0 90.0 1.1402

01 4.00 I.EO 1.70 451 O0 98.0 92.0 1.0954
2 4.00 1.00 1.40 457 DO 101.0 93.0 1.0000
3 4.00 1.10 1.50 461 O0 102.0 94.0 1.0488

I El 4.00 1.10 1.50 451 O0 100.0 94.0 1.0488
2 4.00 1.00 1.40 465 O0 102.0 95.0 1.0000
3 4.00 1.10 1.50 476.00 103.0 95.0 1.0488

El 4.00 1.10 1.50 468.00 104.0 95.0 l.O000
Z 4.00 1.00 1.40 476.00 105.0 96.0 1.0000
3 4.00 1.00 1.40 483.00 105.0 96.0 1.0488

FI 4.00 1,10 1.50 485.00 103.0 97.0 1.0488
2 4.00 1.00 1.40 487.00 104.0 97.0 1.0488
3 4.00 1.20 1,70 492.00 lOS.O 97.0 1.0954

F1 4.00 1.30 1.80 490.00 106.0 97.0 1.1402
Z 4.00 1.00 1.40 490.00 107.0 98.0 1.0000
3 4.00 1.10 1.50 491.00 107.0 98.0 1.0488

....... + ........ + ........ + ........ + ................... + ........ . .........

TOTALS I 96.00 I 25.36 I 35.40 J119zg.002381.00I Z235.0I 24.8844
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B&_/WP&L. Reburn Optimization Test Series

[SP inlet Method 17 Samples

ISOKINETIC PERFORHANCEVORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Tom Drake
Date: SI20/98 Prtnted 15-Jun Test No./Type: HI7-130 Avg Velocity Head (in HE0) dP(avg) • 0,573
Swnple Location: Unit Z. ESP Inlet Start/Stop Time: 1430-1610

AvE Orifice Meter Reading (in H20) dH(avg) • 0.80_
PARAMETER SYHBOL VALUE

(talc.) Avg Stack Temperature (deEr) T(s avg) • 447.0
Nozzle Diameter, Actual (in) N(d) 0,218
Pitot Tube Correction Factor C(p) 0,8400 Average l_ltar Temperature (deEP) T(m avE) • 48,3
68= Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SORT(dP) = C 758

Radius (if round) R O.OO
Length (if rectangular) L 84.00 CALCULATEDVALUES
Width (if rectangular) W 216,00

Area of Stack (|q it) A(s) ( 96.00 ) Meter Volume (std, cu, ft.) V{m std) = 48.20

# of Sample Points # 24 Stack 6as Water Vapor Proportion B(w;) • 0.08_
Total Sampling Time (mtn) (theta) ( 96.00 )
Baro_tric Pressure (in HE) P(b) 29,75 No1. Wt,, Stack 6as Dry H(O) • 30.49 '"
Stack Static Pressure (in H20) P(stack) 14.000
6as Meter Initial Reading (cu it) 543,53 Hol. Wt., Stack 6as Wet H(s) • 29 44
6as Meter Final Reading (cu it) 589.66
Net 6as Sample Volume (cu it) V(m) ( 46.13 ) kbs Stack Pressure (in Hg) P(s) = 30,78 ]

I
Vol of Liquid Collected (mt) Vl(c) 93.8 AvE Stack Velocity (it/sac) V(s aVE) • 54.5 ;
Vol of Liq e Std. Conds. (scf) V(w std) ( 4.415 )
Wt. of Ftlter Particulate (gm) 8.8Z25 Isokineticity (_) _ ] , ]0E.1
Wt. Of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (g,_) H(p) ( 8.8ZZ5 ) Stack Gas STD Vol Flow (dscfm) Q{s) - IP ]
DE Concentration (by CEH) X 02 4.00 Actual Stack 6as Vol Flow (acfm) O(a) • 3]
C02 Concentration (by CEH) X COZ 15.20 Percent XS Air PEA = Z0.7 :
CO Concentration (by CEH) X CO O.O Particulate Loading. dry(gr/_scf) C(s std) • 2.82_4
N2 Concentration (by diff.) X NE ( 81.69 ) Particulate Loading, 87_ 02(mg/dscm)C(s std) - 523C j

__ Particulate Loading, dry 0 7 _ 02 (gr/Uscf) • 2.2857

Samp!, I"C10ck VeiocitYtOri'fice , Stack I 6as Hater SORT(dP) Heat Input Rate, HBtu/hr - 865.25 ]

Point Time Head. dP Heter.dHJ Tamp Tamp (degF) Particulate Emission Rate(lb/hr) [(p) -4165.127
(in HID) (in HZO)] (_gF) in l out Particulate [mission Rate(IblHBtu) • 4.8146

AI 4.00 0.77 430.00 93.0 0.7416
2 4.00 0.70 435.00 93.0 O 7071
3 4.00 0.77 452.00 93.0 0.7416 |

81 4,00 + 0.84 430.00 94,0 0.7748 J
Z 4.00 0.70 445.00 94.0 0.7071
3 4.00 0.66 456.00 95.0 0.8928

C1 4.00 0.78 428.00 95.0 0.7483
2 4,00 0,70 442.00 95.0 0,7071 J3 4.00 0.94 4SZ.OO 96.0 0.8185

D1 4.00 0.98 442.00 96.0 0.8367
Z 4.00 0.77 444.00 97.0 0.7416
3 4.00 0.91 448,00 97.0 0.808Z

E1 4.00 0.84 429.00 97.0 0.7146 J
2 4.00 0.77 444.00 98.0 0.7416
3 4.00 0.84 452.00 98.0 0,7416

E1 4.00 0.77 443.00 98.0 0.7211 m
Z 4.00 0.73 450.00 99.0 0.7681 i3 4.00 0.83 458.00 99.0 0.7874

FI 4.00 0.84 449.00 98.0 0.7874
4.00 0,78 455.00 98.0 0.1874

3 4.00 0.78 46i.00 99.0 0.7483
Fl 4.00 0.92 460.00 99.0 _ 0.8124 JZ 4.00 0,77 461.00 99.0 0.7416 •

3 4.00 0.80 462,00 100.0 0.7550

IOTALS I 96.00 13.74 I 19.19 i10728,00 23ZO.O0 I 0.0 18.1900
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8&W/WP&L, Reburn Optimization Test Series

(SP Outlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSMEET AND PARTICULATE CALCULATIONS FIELD DATA AVERABES

Plant: WPL Performed by: Eric Squler
Date: 4/1/92 Printed 04-Aug Test No./Type: MS-O1 Avg Velocity Head (in H20) dP(avg) • 1,306
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1910-2210

Avg Orifice Meter Reading (in H202 dH(avg) = 0.6E2
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s avg) = 523.4
Nozzle Diameter, Actual (in) N(d) 0.172
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 69.2
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Olnwmnsions(in): Avg SQRT(dP) = 1.141

Radius (if round) R 0.00
Length (if rectangular] L 64.00 CALCULATEDVALUES
Width [if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) - _1.6:

# of Sample Points # 24 Stack 6as Water Vapor Proportion B(wo) - C.D_
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.44 Mol. Vt., Stack Gas Dry M(d) = 3C.E2
Stack Static Pressure (in H202 P(stack) 19.000
Gas Meter Initial Reading (cuft) 60.30 Mol. Vt., Stack Gas Wet M{s) - 2_.5_
Gas Meter Final Reading (cuft) 102.20
aet Gas Sample Volume (cuft) V(m) ( 41.90 ) Abs Stack Pressure (in Mg) P(s) = 3O.B_

Vol of Liquid Collected (ml) Vl(c} 81.0 Avg Stack Velocity (ft/sec) V(s avg) - 85.!
Vol of Liq @ Std. Conds. (scf) V(w std) ( 3.813 )
Wt. of Filter Particulate (gm) 0.0557 Isokineticity (%) % ] - 10_ E
Wt. of Probe Wash Particulate (gm) 0.0000
Vt of Combined Particulate (gm) M(p) ( 0.0557 ) Stack Gas STD Vol Flow (dscfm) O(s) = 24845_

02 Concentration (by CEM) % 02 3.80 Actual Stack Gas Vol Flow (acfm) O(a) = 490126
C02 Concentration (by CEM) % C02 15.40 Percent XS Air PEA = 2i.7
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = D.D297
N2 Concentration (by diff.) % N2 ( 80.80 ) Particulate Loading, 87% O2{mg/dscm}C(s std) = 3_

Particulate Loading, dry @ 7 % 02 (gr/ascf) = 0.016_

Sample dClock_Veloclty Orifice Stack ] Gas Meter ISQRT(dP) Heat Input Rate, MBtu/nr - 1242._E
Point Time _Head, dP Meter,dH Temp lemp (degr) Particulate Emission Rate(Ib/hr) E(p) = 43.99:

](in HZO) (in H20) (degF) in } out Particulate Emission Rate{Ib/MBtu) = 0.035¢
................. + ........ . ................... + ........ + ........ . .........

A1 4.00 1.4 0.73 496 60.0 B0.0 1.1832
2 4.00 1.1 0.57 496 62.0 60.0 1.0488
3 4.00 1.1 0.57 498 64.0 60.0 1.0488

B1 4.00 1.4 0.73 500 65.0 61.0 1.1832
2 4.00 1.5 0.78 502 67.0 62.0 1.2247
3 4.00 1.3 0.68 505 69.0 62.0 1.1402

C1 4.00 1.0 0.S2 503 70.0 64.0 1.0000
2 4.00 1.4 0.73 507 71.0 64.0 1.1832
3 4.00 1.5 0.78 507 71.0 64.0 1.2247

D1 4.00 1.6 0.84 515 72.0 65.0 1.2649
2 4.00 1.5 0.78 514 73.0 66.0 1.2247 ""
3 4.00 1.[ 0.57 512 73.0 66.0 1.0488

El 4.00 1.2 0.63 532 74.0 67.0 1.0954
2 4.00 1.1 0.57 S44 74.0 67.0 1.0488
3 4.00 0.9 0.47 546 75.0 68.0 0.9487

FI 4.00 1.5 0.78 551 75.0 69.0 1.2247
2 4.00 1.4 0.73 550 75.0 70.0 1.1832
3 4.00 1.4 0.73 547 75.0 70.0 ) 1832

61 4.00 1.5 0.78 551 76.0 71.0 I 2247
2 4.00 1.3 0.68 555 76.0 71.0 1 1402
3 4.00 1.3 0.68 $50 76.0 72.0 I 1402

Hi 4.00 1.1 0.57 516 77.0 72.0 I 0488
2 4.00 1.5 0.78 528 77.0 72.0 I 2247
3 4.00 1.3 0.68 534 790 73,0 I 1402

TOTALS I 96.00 31.40 I 16.36 I 12561.0 I 172s.0I 1596.0 27.3783
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B&W/WP&L, Reburn Optimization Test Series

ESP Outlet Method 5 Samples

)

ISOKINETIC PERFORMANCE WORKSMEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Perfori_edby: Eric Squier
Date: 4/2/92 Printed 04-Aug Test No./Type: M5-02 Avg Velocity Head (in H20) dP(avg) = 1.187
Sample Location: Unit 2. ESP OutletStart/Stop Time: 1130-1405

Avg Orifice Meter Reading (in H20) dH(avg) - 0.636
PARAMETER SYMBOL VALUE

(talc.) Av9 Stack Temperature (degF) T(s avg) - 517.2
Nozzle Diameter, Actual (in) N(d) 0.172
Pttot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m av9) - 64.6
Gas Meter Correction Factor (alpha) 1.0100
Stack (Ouct) Dimensions (in): Avg SQRT(dP) • 1.076

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 2]6.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (Std. cu. ft.) V(m std) • 41.96

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) • 0.06_
Total Sampling Time (mini (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.44 Mol. Wt., Stack Gas Dry M(d) = 30.62
Stack Static Pressure (in H20) P(stack) 19.000
Gas Meter Initial Reading (cuft) 60.30 Mol. Wt., Stack Gas Wet M(s) - 29.77
Gas Meter Final Reading (cuft) 102.20
Net 6as Sample Volume (cu ft) V(m) ( 41.90 ) Abs Stack Pressure (in Hg) P{s) - 3C 64

Vol of Liquid Collected (ml) Vl(c) 65.0 Avg Stack Velocity (ft/se:) V(s avg) - 79.9
Vol of Liq @Std. Conds. (scf) V(w std) ( 3.060 )
Wt. of Filter Particulate (gm) 0.0930 Isokineticity (%) _ ] • I_9 D
Wt. of Probe Wash Particulate (p) 0.0000

Wt of Combined Particulate (gin) M(p) ( 0.0930 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 2 A

0Z Concentration (by CEM) % 02 3.60 Actual Stack Gas Vol Flow (acfm) Q(a) 460
C02 Concentration (by CEM) % C02 15.50 Percent XS Air PEA • 2G 3
CO Concentration (by CEM) % CO 0,0 Particulate Loading, dry(gr/dscf) C(s std) = 0,03(2
N2 Concentration (by diff.) % N2 ( 80.90 ) Particulate Loading, @7%02(mg/dscm)C(s std) - 63

Particulate Loading, dry @7 % 02 {gr/dscf) - 0.0275
Sample I dClock-Veiocity Orifice Stack Gas Meter ISQRT(dP) Meat Input Rate, MBtu/hr -I206.19

Point I llme Head, dP Meter,dH lemp lemp (degF) i Particulate Emission Rate(Ib/hr) E(p) • 69,967(in H20) (in HZO) (degF) in out Particulate Emission Rate(lb/MBtu) • 0.0579
....... + ................ + ................... . ......... _ ........ . .........

AI 4.00 1.30 O.6B 490 56.0 54.0 1.1402
2 4.00 1.10 0.57 490 59.0 55.0 1.0488
3 4.00 1.10 0.57 490 61.0 55.0 1.0488

61 4.00 1.30 0.68 494 62.0 57.0 1.1402
2 4.00 1.40 0.73 496 65.0 58.0 1.1832
3 4.00 1.20 0.62 497 66.0 58.0 1.0954

Cl 4.00 1.00 0.52 497 66.0 59.0 1.0000
2 4.00 1.30 0.68 501 68.0 6O.O 1.1402
3 4.00 0.98 0.51 501 68.0 60.0 0.9899

D1 4.00 1.50 0.78 509 66.0 61.0 1.2247
2 4.00 1.50 0.78 508 69.0 61.0 1.2247
3 4.00 1.)0 0.57 506 70.0 62.0 1.0488

El 4.00 0.20 0.62 532 67.0 62.0 0.4472
2 4.00 1.10 0.57 542 70.0 63.0 1.0488
3 4.00 0.80 0.41 540 71.0 ; 64.0 0.8944

FI 4.00 1.40 0.73 544 69.0 i 84.0 1.1832
2 4.00 1.30 0.68 544 71.0 64.0 1.1402
3 4.00 1.30 0.68 541 72.0 64.0 1.1402

61 4.00 _.40 0.73 545 71.0 64.0 1.1832
2 4.00 k.2O 0.62 545 72.0 65.0 1.0954
3 4.00 L.20 0.62 544 72.0 65.0 1.0954

HI 4.00 k.lO 0.57 510 70.0 65.0 1.0488
2 4.00 [.50 0.78 522 72.0 68.0 1.2247
3 4.00 L.20 0.62 525 73.0 66.0 1.0954

....... . ................. . .................. , ......... . ...................

TOTALS I 96.00 28.48 J 15.32 12413.0 1626.0 I 1473.0 25.8822



B&W/WR&L, Reburn Optimization Test Series

ESP Outlet Method 5 Samples

]SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squier
Date: 4/3/92 Printed 04-Aug Test No./Type: M5-03 Avg Velocity Head (in H203 dP(avg) - 1.37_
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1138-1335

Avg Orifice Meter Reading (in H20) dH(avg) - 0.716
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) • 544.3
Nozzle Dian_ter, Actual (in) N(d) 0.172
Pitot Tube Correction Factor C(p) 0.8400 Average P,eter Temperature (degF) T(m avg) - 70.7
Gas Meter Correction Factor (alpha) 1,0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) • 1.169

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 44.6C

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) - 10.0BE,
Total Sampling Time (min) (theta) ( 96.00 )
Baro_x_tricPressure (in Hg) P(b) 29.60 Mol. Wt., Stack Gas Dry M{d) - 30.54
Stack Static Pressure (in H20) P{stack) 21.000
Gas Meter Initial Reading (cuft) 102.40 Mol. Wt., Stack Gas Vet M(s) = 29.46
Gas Meter Final Reading (cuft) 147.20
Net 6as Sample Volume (cuft) V(m) ( 44.8D ) Abs Stack Pressure (in Hg) P(s) = 31.1e

Vol of Liquid Collected (ml) Vl(c) 89.0 Avg Stack Velocity (ft/sec) V(s avg) = 87.6
Vol of Lio@ Std. Conds. (scf) V(w std) ( 4,189 )
Wt. of Filter Particulate {gm) 0.2221 Isokineticity (%) % I - I09.3
Wt. of Probe Wash Particulate (gm) O,O00O
Wt of Combined Particulate (gm) M(p) ( 0.2221 ) Stack Gas STD Vol Flow (dscfm) Q(s) - 25302?

02 Concentration (by CEM) % 02 4.70 Actual Stack Gas Vol Flow (acfm) Q(a) - 505766
C02 Concentration (by CEH) % C02 14.70 Percent XS Air PEA - 28.4
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) - 0.076E
N2 Concentration (by diff.) % N2 ( 80.60 ) Particulate Loading, 07X DZ(mg/dscm)C(s std) = 151

Particulate Loading, dry @ 7 % 02 (gr/dscf) - 0.066C'

Point I I]Time Head, dP Meter,dH Tamp lamp (degF) Particulate Emission Rate(Ib/hr) E(p) - 166.5._F_(in HZO) (in H20) (degF) in 1 out Particulate Emission Rate(Ib/MBtu) = 0.139_
....... 4, ........ 4` ........ 4, ........ 4, ................... 4"...................

A1 4.00 1.60 0.83 496 66.0 65.0 1.2049
2 4.00 1.50 0.78 496 68.0 66.0 1.2247
3 4. O0 1.30 D. 68 499 70.0 66.0 1.1402

B1 4.00 1.50 D.78 503 70.0 66.0 1.2247
Z 4.00 1.70 0.8B 510 72.D 67.0 1.3038
3 4.00 1.40 D.73 512 73.0 67.0 1.1832

CI 4.Q0 1.40 0.73 518 70.0 66.0 1.1832
2 4.00 1.60 0.83 521 72.0 66.0 1.2649
3 4.00 1.30 0.68 522 73.0 67.0 1.1402

D1 4.00 1.60 0.83 530 71.0 66.0 1.2649
2 4.00 1.80 0.93 532 73.0 67.0 ! .3416
3 4.00 1.30 0.68 531 75.0 67.0 1.1402

El 4.00 1.50 0.78 511 72.D 68.0 1.2247
2 4. O0 1.60 O.83 582 74.0 66. D 1.2649
3 4.00 1.10 0.57 585 75.0 68.0 1.0488

FI 4.00 1.10 0.57 563 73.0 69.0 1.O488
2 4.00 1.10 0.57 589 75.0 69.0 1.0488
3 4.00 0.97 0.51 585 75.0 70.0 0.9849

61 4.00 1.10 0.57 590 75.0 70.0 1.O488
2 4.00 1.20 0.62 593 75.0 70.0 1.0954
3 4.00 0.91 0.47 588 76.0 71.0 0.9539

H1 4.00 1.60 0.83 559 76.0 71.0 1,2649
2 4.00 1.80 0.94 564 79.0 72.0 1.3416
3 4.00 1.10 0.57 563 80.0 72.0 1.0488

........ _........ . ........ . ........ . ......... . ........ . ........ + .........

TOTALS 96.00 i 33.08 I 17.19 I 13062,0 I 1758.0 I 1634.0 I 28.0512

D-5



L
B&W/WP&L. Reburn Optimization Test Series

ESP Outlet Method 5 Samples

ISOKINETIC PERFORMANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATA AVERAGES !
Plant: WPL Performed by: Eric Squier I
Date: 416/92 Printed 04-Aug Test No./Type: M5-O4 Avg Velocity Head (in HZO) dP(avg) = 0.810
Sample Location: Unit 2, ESP OutletStart/Stop Time: I_25-1519

Avg Orifice Meter Reading (in HZ0) dH(avg) = 0.421 lPARAMETER SYMBOL VALUE
J(calc.) Avg Stack Temperature (degF) T(s avg) = 496.E

Nozzle Diameter. Actual (in) N(d) 0.172
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 8].5

!Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) : 0.896

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00 !

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 34.70 'I
# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo} = 0.076
Total Sampling Time (min} (theta) ( 96.00 )
Barometric Pressure (in Mg) P(b) 29.60 Mol. Wt., Stack Gas Dry M(d) = 29.94 '1
Stack Static Pressure (in H20) P(stack) 12.000 1Gas Meter Initial Reading (cu ft) 147.30 Mol. Wt., Stack Gas Wet M(s) : 29 C2
Gas Meter Final Reading (cuft) 182.90
Net Gas Sample Volume (cuft) V(m) ( 35.60 ) Abs Stack Pressure (in Hg) P(s) = 30.46 1
Vol of Liquid Collected (ml) Vl(c) 62.0 Avg Stack Velocity (ft/sec) V(s avg) = 66.9 J
Vol of Liq @ Std. Conds. (scf) V(w std) ( 2.918 )
Wt. of Filter Particulate (gm) 0.0527 Isokineticity (%) % ] = 107 _
Wt. of Probe Wash Particulate (gm) 0.0000 1
Wt of Combined Particulate (gm) M(p) ( 0.0527 ) Stack Gas STD Vol Flow (dscfm) Q(s) = It 1
02 Concentration (by CEM) % 02 4.20 Actual Stack Gas Vol Flow (acfm) O(a) • 3852 S
C02 Concentration (by CEM) % C02 11.10 Percent XS Air PEA = 23.1
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 0.0234 !
N2 Concentration (by diff.) % N2 ( 84.70 ) Particulate Loading, @7X 02(mg/dscm)C(s std) = 45 J

Particulate Loading, dry @ 7 % 02 (gr/dscf) - 0.0195

Sample J dClock JVelocityjOrificeIj ' Stack Gas Meter ISQRT(dP) Heat Input Rate, MBtu/hr = 975.80 ]

Point l Time IHead. dPlMeter,dH Tamp Tamp (degF) Particulate Emission Rate(Ib/hr) E(p) = 40.156
(in HZO)J(in H20) (degF) in ( out Particulate Emission Rate(lb/MBtu) = 0.0412

....... . ........ . ........ + ........ . ................... . ........ + .........

A1 4.00 0..90 0.47 483 79.0 77.0 0.9487
2 4.00 0.78 0.41 483 80.0 78.00.8632

3 4.DO 0.,7 0.40 484 81.0 ,8.0 0.877S 1

61 4.00 1.10 0.$7 489 61.0 79.01.0488 J, ,ooo. o,_ .o ,,.o.ooo.._ ,ooo. o. ., .o .o o,_., ,ooo. o. ., ,,o .o o,., J, ,ooo. o. ., .o .o o.,oo_,oo,ooo_, ._ 8,0 ..o ,oooo
3 4.00 0.82 0.43 493 85.0 81.0 0.9055 1

El 4.00 0.71 0.37 508 83.0 80.0 0.8426 J2 4.00 0.70 0.36 510 84.0 81.0 0.8367
3 4.00 0.40 0.21 508 84.0 80.0 0.6325

FI 4.00 0.95 0.49 509 82.0 80.0 0.9747 IB

2 4.00 0.88 0.46 511 83.0 80.0 0.9381 |
3 4.00 0.81 0.4Z 510 84.0 80.0 0.9000 J

61 4.00 0.79 0.41 510 83.0 80.0 0.8888
2 4.00 0.80 0.42 511 84.0 80.0 0.8944
3 4.00 0.87 0.45 509 84.0 80.0 0.9327 |

HI 4.00 O.7l 0.40 481 84.0 81.0 0.8775 J2 4.00 0.86 0.45 492 85.0 81.0 0.9274
3 4.00 0.61 0.32 493 85,0 81.0 0.7810

........ + ........ . .................. + ................... . ........ . .........

TOTALS I 96.00 I 19.44 10.11 I 11916.0 1998.0 J 1916.0 J 21.4975

D.6 ]



B&W/WP&L, Reburn Optimization Test Series

ESP Outlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squier
Date: 4/7197 Printed 04-Aug Test No./Type: M5-05 Avg Velocity Head (in H20) dP(avg) = 1.237
Sample Location: Unit 2, £SP OutletStart/Stop Time: 1017-1209

Avg Orifice Meter Reading (in H203 dH(avg) - 0.642
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) l(s avg) = 531.1
Nozzle Diameter, Actual (in) N(d) 0.172
PiLot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 60.8
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) - 1.106

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 2]6.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = ¢2.25

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.091
Total Sampling Time (mini (theta) ( 96.00 )
8aro_tric Pressure (in Hg) P(b) 29.50 Mol. Wt., Stack Gas Dry M(d) - 3C.62
Stack Static Pressure (in H203 P(stack) 21,000
Gas Meter Initial Reading (cuft) 183.10 Mol. Wt., Stack Gas Wet M(s) = 29.46
Gas Meter Final Reading (cuft) 226.50
Net Gas Sample Volume (cuft) V(m) ( 43.40 ) Abs Stack Pressure (in Hg) P(s) - 31.0_

Vol of Liquid Collected (ml) Vl(c) 88.7 Avg Stack Velocity (ft/sec) V(s avg) - 82.E
Vol of Liq @ Std. Conds. (scf) V(w std) ( 4.175 )
Wt. of Filter Particulate (gm) 0.1418 ]sokineticity (%) % I = 10_.2
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 0.1418 ) Stack 6as STD Vol Flow (dscfm) 0(s) = 23997_

02 Concentration (by CEM) % 02 3.00 Actual Stack Gas Vol Flow (acfm) O(a) = 477036
C02 Concentration (by CEM) % C02 !5.60 Percent XS Air PEA • 16.2
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = O.051E
N2 Concentration (by diff.) % N2 ( 81.40 ) Particulate Loading, @7_ 02(mg/dscm)C(s std) = 92

Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.04_

Sample i dClock"'IVelocityOri'fice"i Stack l 6as Meter ;SQRT(dP)Heat Input Rate, MBtu/hr - 1255.77
Point lime IHead, dP Meter,dH) Tamp Tamp (degF) Particulate Emission Rate(Ib/hr) E(p) - 106.487

l(in H2D) (in H20)l (degF) in l out Particulate Emission Rate{Ib/MBtu) - 0.0846

A1 4.00 1.40 0.73 499 74.0 73.0 1.1832
2 4.00 1.20 0.62 499 76.0 74.0 1.0954
3 4.00 1.30 0.68 499 79.0 75.0 1.1402

B1 4.00 1.50 0.78 500 80.0 75.0 1.2247
2 4.00 1.40 0.73 505 83.0 76.0 1.1832
3 4,00 1.30 0.68 505 83.0 76.0 1.1402

Cl 4.00 1.I0 0.57 501 83.0 77.0 1.0488
2 4.00 1.40 0.73 509 84.0 77.0 1.1832
3 4.00 1.10 0.57 509 85.0 77.0 1.0488

D1 4.00 1.50 0.78 516 83.0 77.0 1.2247
2 4.00 1.60 0.83 516 84.0 77.0 1.2649
3 4.00 1.20 0.62 514 85.0 78.0 1.0954

EI 4.00 1.30 0.68 557 82.0 78.0 1.1402
2 4.00 1.10 0,57 558 85.0 78.0 1.0488
3 4.00 0.74 0.38 556 85.0 79.0 0.8602

FI 4.00 1.40 0.73 561 84.0 79.0 1.1832
2 4.00 t.ZO 0.62 563 85.0 80.0 1.0954
3 4.00 1.20 0.62 562 86.0 80.0 1.0954

61 4.00 1.30 0.68 563 85.0 80.0 1.1402
2 4.00 1.10 0.57 564 86.0 80.0 1.0488
3 4.00 0.98 0.51 562 87.0 81.0 0.9899

H1 4.00 1.40 0.73 542 66.0 81.0 1.1832
2 4.00 0.98 0.51 543 88.0 82.0 0.9899
3 4.00 0.98 0.51 543 88.0 8Z.O 0.9699

....... + ........ . ........ . ........ + ......... . ........ + ........ . .........

TOTALS I 96.00 I 29.68 I 15.43 112746.0 12006.0 11872.0 I 26.5983

D-'7



8&W/WP&L. Reburn Optimization Test Series

ESP Outlet Method 5 Samples

I

ISOKINETIC PERFORMANCE WORKSHEEI AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squier
Date: 4/8/92 Printed 04-Aug Test No./Type: M5-06 Avg Velocity Head (in H2D) dP(av9) - 1.22_
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1109-1309

Avg Orifice Meter Reading (in H20) dH(av9) - 0.643 -
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) l(s avg) = 495.9
Nozzle Diameter, Actual (in) N(d) 0.172
PiLot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) l(m avg) = 76.3
Gas Meter Correction Factor (alpha) l.OlO0
Stack (Duct) Dimensions (in): Avg SQRT(dP) - 1.106

Radius {if round) R O.O0
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(m std) = 41.40

# of Sample Points I 24 Stack Gas Water Vapor Proportion B(wo) = 0.077
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.48 Mol. Wt., Stack Gas Dry M(d) - 30.65 '"
Stack Static Pressure (in H2O) P(stack) 20.000
Gas Meter Initial Reading (cuft) 226.70 Mol. Wt., Stack Gas Wet M{s) = 29.67
Gas Meter Final Reading (cuft) 268.90
Net Gas Sample Volume (cuft) V(m) ( 42.20 ) Abs Stack Pressure (in Hg) P(s) - 30.95

Vol of Liquid Collected (ml) VI(c) 73.5 Avg Stack Velocity (ft/sec) V(s avg) : 81.0
Vol of Liq @ Std. Conds. (scf) V(w std) ( 3.460 )
Wt. of Filter Particulate (gm) 0.1499 Isokineticity (%) % ] : I0_
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 0.1499 ) Stack Gas STD Vol Flow (dscfm) Q(s) • 2(

02 Concentration (by CEM) % 02 2.60 (from B&W) Actual Stack Gas Vol Flow (acfm) Q{a) - 46_
CO2 Concentration (by CEM) % C02 15.90 (estimate) Percent XS Air PEA = 13.7
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = C.0E59
N2 Concentration (by diff.) % N2 ( 81.50 ) Particulate Loading, @7X 02(mg/Oscm)C(s std) = 97

Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.042E
Sample ) dClock Velocity Orifice" Stack Gas Meter SQRT(dP) Heat Input Rate, MBtu/hr = 1316.40

Point I lime Head, dP Meter,dH Tamp Tamp (degF) Particulate Emission Rate(Ib/hr) E(p) • I17.792 '(in H20) (in H2O) (degf) in l out Particulate Emission Rate{Ib/MBtu) = 0.0895
....... + ........ + ........ + ............................. + ........ _ ..........

AI 4.00 0.68 486 72.0 71.0 1.1402
2 4.00 0.57 488 74.0 72.0 1.0488
3 4.00 0.73 487 76.O 72.0 1.1832

B1 4.00 0.73 491 78.0 73.0 1.1832
2 4.00 0.68 492 79.0 73.0 1.1402
3 4.00 0.65 492 80.0 73.0 1.0954

CI 4.00 0.65 475 79.0 74.0 1.0954 •
2 4.00 0.68 490 80.0 74.0 1.1402
3 4.00 0.65 490 80.0 74.0 1.0954

D1 4.00 0.78 489 78.0 74.0 1.2247
2 4.00 0.78 492 80.0 74.0 1.2247

3 4.00 0.68 492 80.0 74.0 ! 1.1402
El 4.00 0.73 499 77.0 74.0 _ 1.1832

Z 4.00 0.52 503 79.0 74.0 1.0000
3 4.00 0.47 501 80.0 75.0 0.9487

FI 4.00 0.68 500 79.0 75.0 1.1402
2 4.00 O.6B 504 79.0 74.0 1.1402 J3 4.00 0.57 503 80.0 74.0 1.0488

61 4.00 0.62 504 79.0 75.0 1.0954
2 4.00 0.62 505 80.0 75.0 1.0954
3 4.00 0.48 503 80.0 74.q 0.9644

H1 4.00 0.78 504 79.0 75.0 1.2247
2 4.00 0.52 506 80,0 75.0 1.0000
3 4.00 0.50 505 80.0 74.0 0.9849

........ _........ + ........ + ................... + ........ + ........ + ......... |

TOTALS 96.00 I 29.50 I 15.43 11901.0 I ISSB.O I 1772.0 I 26.5377
y



B&W/WP&L. Reburn Optimization Test Series

ESP Outlet Method 5 Samples

ISOKINETIC PERFORMANCEWORKSHEETANDPARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Eric Squier
Date: 4/9/92 Printed 04-Aug lest No,/lype: M5-07 Avg Velocity Head (in H2D) dP(avg) - 1.17(
Sample Location: Unit 2. ESP OutletStart/Stop lime: 1100-1249

Avg Orifice Meter Reading (in HZ0) dH(avg) = D.E:_
PARAMETER SYMBOL VALUE

(talc,) Avg Stack Temperature (degF) T(s avg) = 492.8
Nozzle Diameter. Actual (in) N(d) 0,172
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) - 72.3
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SORT(dP) - 1.[72

Radius (if round) R O.O0
Length (if rectangular} L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(r,std) • 40.56

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) - 0.05:
Total Sampling Time (min) (there) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.44 Mol. Wt.. Stack Gas Dry M{d) - 30.64
Stack Static Pressure (in H20) P{stack) 20.000
Gas Meter Initial Reading (cuft) 268.80 Mol. Wt., Stack Gas Wet M(s) = 3C.00
Gas Meter Final Reading (cuft) 309.90
Net Gas Sample Volume (cuft) V(m) ( 41.10 ) Abs Stack Pressure (in Hg) P(s) - 30.91

Vol of Liquid Collected (ml) Vl(c) 45.5 Avg Stack Velocity (ft/sec) V(s avg) = 76.6
Vol of Liq @ Std. Conds. (scf) V(w std) ( 2.142 )
Wt. of Filter Particulate (gm) 0.1005 Isokineticity (%) X I • 102.2

[ _ Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 0.1005 ) Stack Gas STD Vol Flow (dscfm) Q(s) • 2460.c;

02 Concentration (by CEM) X 02 2.70 (from B&W) Actual Stack Gas Vol Flow (acfm) O(a) - 45254(
COZ Concentration (by CEM) % C02 15.80 (estimate) Percent XS Air PEA - 14,3
CO Concentration (by CEM) X CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) • 0.0362
N2 Concentration (by diff.} % N2 ( 81.50 ) Particulate Loading. @TXOZ(mg/clscm)C(s std) • 67

Particulate Loading, dry @7 % 02 (gr/dscf) • 0,0292

Sample I dClock IVeloc'ityO;'ifice ] Stack Gas Meter ISQRT(dP) Heat Input Rate. MBtu/hr • 1309.36
Point Time Head. dP Meter,dH Tamp Tamp (degF) Particulate Emission Rate(lb/hr) E(p) • 80 606

(in H20) (in H20) (degF) in I out Particulate Emission Rate(lb/MBtu) = 0.0616
....... . ........ . ........ 4......... 4................... 4. ........ 4- .........

A1 4.00 1.30 0.68 482 68,0 66.0 1.1402
2 4.00 1.10 0.57 481 69.0 67.0 1.0488
3 4.00 1.00 0.52 480 71.0 68.0 1.0000

81 4.00 1.50 0.78 482 72.0 68.0 1.2247
2 4.00 1.20 0.62 484 74.0 68.0 1.0954
3 4.00 1.30 0.68 484 75.0 69.0 1.1402

C1 4.00 0.86 0.45 483 73.0 69,0 0.9274
2 4.00 1.20 0.62 484 74.0 69.0 1.0954
3 4. O0 1. O0 O.52 484 75.0 69.0 1. O00O

D1 4.00 1.50 0.78 486 74.0 70.0 1.2247
2 4. O0 I. 50 O.78 488 76. O 70.0 1. 2247
3 4.00 1.10 0.57 488 77.0 70.0 1.0488

El 4.00 1.10 0.57 493 75.0 70.0 1.0488
2 4.00 1.10 0.57 500 76.0 71.0 1.0488
3 4.00 0.62 0.32 499 77.0 71.0 0.7874

FI 4.00 1.40 0.73 497 76.0 71.0 1.1832
2 4.00 1.10 0.57 503 77.0 71.0 1.0488
3 4.00 1.10 0.57 505 77.0 71.0 1.0488

61 4.00 1.30 0.68 503 76.0 71.0 1.1402
2 4.00 1.10 0.57 504 77.0 71.0 1.0488
3 4.00 1.10 0.57 503 77.0 71.0 1.0488

H1 4.00 1.20 0.62 505 75.0 71.0 1.0954
Z 4.00 1.30 0.68 505 17.0 71.0 1.1402
3 4.00 1.20 0.62 504 76.0 71.0 1.0954

....... + ........ + ........ 4-........ _.......... 4. ........ 4. ........ 4".........

TOTALS I 96.00 I 28.18 I 14.64 11827.0 I 1796.0 I 1674.0 I 25.905Z

D-9



)
B&W/_/P&L. Reburn Optimization Test Series

ESP Outlet Method 5 Samples

ISOKINETIC PERFORMANCEWORKSHEETANDPARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Eric Squier
Date: 4/10192 Printed 04-Aug Test No./Type: M5-08 Avg Velocity Head (in H20) dP(avg) • 1 1Be
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1053-1338

Avg Orifice Meter Reading (in H20) dH(avg) - 0.6:7
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) , 486
Nozzle Diameter, Actual (in) N(d) 0.172
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) - $2._
6as Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) - 1.088

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu ft.) V(m std) - 42.0_

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.0_2
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.62 Mol. Wt., Stack Gas Dry M{d) • 30.55 "'
Stack Static Pressure (in H20) P(stack) 19.000
Gas Meter Initial Reading (cuft) 310.60 Mol. Wt., Stack Gas Wet M(s) = 29.77
Gas Meter Final Reading (cuft) 351.40
Net Gas Sample Volume (cuft) V(m) ( 40.80 ) Abs Stack Pressure (in Hg) P(s) • 31.C2

Vol of Liquid Collected (ml) Vl(c} 59.0 Avg Stack Velocity (ft/sec) V(s avg) - 79 1
Vol of Liq O Std. Conds. (scf) V(w std) ( 2.777 )
Wt. of Filter Particulate (gm) 0.0476 Isokineticity (_) _ I - 105 6
Wt. of Probe Wash Particulate (gm) 0.0000 \

Wt of Combined Particulate (gm) M(p) ( 0.0476 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 2 )

02 Concentration (by CEM) % 02 2.90 Actual Stack Gas Vol Flow (acfm) O{a) - 45!
C02 Concentration (by CEM) % C02 15.20 Percent XS Air PEA -
CO Concentration (by CEM) _ CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) • 0.0:
N2 Concentration (by diff.) % N2 ( 81.90 ) Particulate Loading, 07% 02(mg/dscm)C(s std) = 31

Particulate Loading. dry 9 7 _ 02 (gr/dscf) - 0.G135

Sample i dC_ock_Velocit_Orific_ Stack 1 Gas Meter _ Heat Input Rate, MBtu/hr • 1301.31
Point Time ;Head. dP Heter.dH Tamp Tamp (degF) Particulate Emission Rate(lb/hr) [(p) - 36.977

(in H20) (in H20) (degF) in I out Particulate Emission Rate(lb/HBtu) = 0.0284
....... _ .................. + ................... + ........ . ........ + .........

A1 !.40 0.73 471 49.0 48 0 1.1832
2 1.10 0.57 471 52.0 49 0 1.0488
3 1.10 0.57 471 53.0 i9 0 1.0488

B1 1.40 0.73 474 54.0 SO 0 1.1832
2 1.30 0.68 475 56.0 50 0 1.1402
3 1.20 0.62 475 56.0 50 0 1 .0954

CI 1.10 0.57 472 55.0 51 0 1.0488
2 1.20 0.62 474 S7.0 Sl 0 1.0954
3 0.95 0.49 474 58.0 51 0 0.9747

D1 1.10 0.57 473 56.0 51 0 1.0488
2 1.40 0.73 477 57.0 52 0 1.1832
3 1.10 0.57 479 58,0 52 0 1.0486 r

E1 1.20 0.62 497 SO.O 19 0 1 .0954
2 1.10 0.57 497 51.0 49 0 1.0488 •
3 0.57 0.30 495 53.0 50 0 0.7550

FI 1.40 0.73 492 52,0 SO 0 1.1832 r
2 1.20 0.62 501 54.0 50 0 1.0954
3 1.20 0.62 500 55.0 50 0 1.1832 ._

61 1.30 0.68 SO0 55.0 SO 0 1.0954
2 1.20 0.62 501 56.0 50 0 1.0954
3 1.20 0.62 500 56.0 SO 0 1.0954

H1 1.30 0.68 502 55,0 SO 0 1.1402
2 1.30 0.68 502 57.0 51 0 1.1402
3 1.20 0.62 500 57.0 51.0 1.0954

TOTALS I 96.00 I 20.52 I 14.01 11673.0 I 1310.0 I 1204.0 I 26.1227 )
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§&W/WP&L, Reburn Optimization Test Series

(SP Outlet Method S Samples

ISOKINETIC PERFORMANCEVORKSHEETANOPARTICULATECALCULATIONS FIELD DATA AVERAGES
Plant: WPL Perfor_d by: Eric Squier
Date: 4/13/91 Printed O4-Au9 Test No./lype: MS-09 Avg Velocity Head (in H20) dP(avg) m ).)|8
Simple Location: Unit 2, ESP OutletStirt/Stop Tim: 1104-1254

Avg Orifice Meter Reading (in H20) dH(avg) • C 611
PARAMEIER SYMBOL VALUE

(talc.) Av9 Stack Tmperature (aegr] T(s avg) • 47e.4
Nozzle Diameter. Actual (in) N(d) 0,172
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m av9) - 46C
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) - ).101

Radius (if round) R O.OO
) Length (if rectangular) L 64.00 CALCULATED VALUES

Width (if rectangular) W 216.00
Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu, ft,) V(m std) • 42.52

d of Sample Points # 24 Stack Gas Water Vapor Proportion B(wc) • C.096
Total Sampling Time (mln) (there) ( 96.00 )
Barometric Pressure (in Hg) P(b) 19.60 Mol. Wt., Stack Gas Dry M{d) - 3_._5
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading (cuft) 351,80 Mol. Wt.. Stack Gas Wet H(s) - 21.31
Gas Meter Final Reading (cuft) 392,70
Net Gas Sample Volume (cuft) V(m) ( 40.90 ) Abs Stack Pressure (in Hg) P(s) = 31.07

Vol of Liquid Collected (ml) Vl(c) 97.7 Avg Stack Velocity (ft/sec) V(s avg) • BO.3
Vol of Liq @ Std. Conds. (scf) V(w std) ( 4.599 )
Vt. of Filter Particulate (gm) 0.0397 ]sokineticity (%) % I - IO6 1
Vt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 0.0397 ) Stack Gas STD Vol Flow (dscfm) Q(s) - 2(1772

02 Concentration {by CEM) % 02 3.40 Actual Stack Gas Vol Flow (acfm) Q(a) - 462))2
CO2 Concentration (by CEM) % CO2 15.10 Percent XS Air PEA • Ib._
CO Concentration (by CEH) % CO O.0 Particulate Loading, dry(gr/dscf) C(s std) - ).)I_C
N2 Concentration (by diff.) X N2 ( 81.50 ) Particulate Loading, 97% O2(m@/dscm)C(s std) - 2£

Particulate Loading, dry @ 7 % 02 (gr/_scf) - O.0]]5

Sample $ dClock VelocttylUriflce ] Stack i 6as Meter SQRT(dP)Heat Input Rate, MBtu/hr - 1247.1t
Point Time Head, dP Meter.oH) Tamp Tamp (degF) Particulate Emission Rate(lb/hr) E(p) - 3_,1]7

(in H20) fin HEO)I (degr) in J out Particulate Emission Rate(lb/MBtu) • D.D242
....... + ........ _ ......... . ........ + ......... + ........ + ...................

A1 1.30 0.68 462 42.0 40.0 1.1402
2 1.10 0.57 461 44.0 40.0 1.0488
3 1.10 0.57 462 46.0 41.0 1.0488

BI 1.50 0.78 464 46.0 41.0 1.2247
2 1.30 0.68 467 48.0 42.0 1.1402
3 1.30 0.68 468 50.0 43.0 1.1402

C1 1.10 0.57 470 49.0 44.0 1.0488
2 1.20 0.62 472 51.0 44.0 1.0954
3 0.95 0.49 472 51.0 44.0 0.9747

01 1,50 0.78 475 50.0 45.0 1.2247
2 1.50 0.78 478 52.0 45.0 1.2247
3 1.10 0.57 477 53.0 46.0 1.0488

E1 1.20 0.62 488 50.0 46.0 1.0954
2 1.20 0.62 489 52.0 46.0 1.0954
3 0.88 0.46 488 53.0 47.0 0.9381

FI 1.20 0.62 489 52.0 47.0 1.0954
2 1.30 0.68 494 53.0 47.0 1.1402
3 1.10 0.57 493 54.0 47.0 1.0954

61 1.20 0.62 493 53.0 48.0 1.1402
2 1.30 0.68 495 54.0 48.0 1.0488
3 1.30 0.68 494 55.0 48,0 1.1402

HI 1.10 0.57 471 53.0 48";0 1.0488
2 1.30 0.68 478 54.0 49.0 1.1402
3 1.20 0.62 482 55.0 49.0 1.0954

TOTALS 96.00 I 29.23 15.19 I 11482.0 I 1220.0 I 1085,0 26.4337
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8&W/WP&L, Rebu_n Optimization Test Series

[SP Outlet Method S Samples

ISOK|N(TIC P[RFORNANC(VORKSHE[TAND PARTICULAT( CALCULATIONS FIELD DATAAV(RAG(S
Plant: VPL Performed by: [rtc Squier
Date: 4/15/92 Printed 04-Aug Test No./Type: M5-010 Avg Velocity Head (in HE0) dP(avg) • 0,635
Sample Location: Unit 2. (SP OutletStart/Stop 1am: 2139-2330

Avg Orifice Meter Readtng (in H201 dH(avg) • 0,331
PARAMETER SYHBOL VALU(

(talc.) Avg Stack Temperature (degF) T(s avg) • 454,6
Nozzle Diameter, Actual (in) N(d) 0.172
Pitot Tube Correction Factor C(p) . 0.8400 Average Meter Temperature (deg_) T(m avg) • 6C.1
6as Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SQRT(dP) • 0.617

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULAT(OVALU[S
Width (if rectangular) V 216.00

Area of Stack (eq ft) A(s) ( 96.00 ) Hater Vo11JNI (ltd. cu, ft.) V(m std) • 31,0- _

# of Sample Points # 24 Stack Gas Vater Vapor Proportion B(wo) • 0,089
Total Sampling Time (man) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.54 No1. Vt.. Stack Gas Dry M(d) • 30.55 "
Stack Static Pressure (in H201 P(stack) 14.000
Gas Neter Initial Reading (cuft) 393.40 Hol. Vt.. Stack Gas Wet H(s) • 29.44
Gas Meter Final Reading (cuft) 424.10
Net Gas Sample Volume (cuft) V(m) ( 30.70 ) Abe Stack Pressure (in Hg) P(s) • 30,57

Vol of Liquid Collected (ml) Vl(c) 64.5 Avg Stack Velocity (ft/sec) V(s avg) • 58.9
Vol of Ltq II Std. Conds. (scf) V(w std) ( 3.036 )
Vt. of Filter Particulate (gm) 0.0326 Ieoklnetictty (_) _ ] • )05.8
Vt. of Probe Vash Particulate (gm) 0.0000 _"
Vt of Combined Particulate (gm) H(p) ( 0.0326 ) Stack Gas STD Vol Flow (dscfm) Q(s) • 1, )
02 Concentration (by CEH) Z 02 4.20 Actual Stack (;as Vo] Flo, (acfm) Q(a) •
C02 Concentration (by C[H) % C02 14.90 Percent XS Air PEA •
CO Concentration (by C(H) ); CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) • 0.0162
N2 Concentration (by diff.) _ N2 ( 80.90 ) Particulate Loading, 97_ 02(mg/dscm)C(s std) • 31

Particulate Loading. dry @7 _ 02 (gr/Oscf) - 0.0135
Sample dClock IVelocity Orifice Stack Gas Heter SQRT(dP) Heat Input Rate, MBtu/hr - 889.82
Point Tim IHead. dP Heter,dH Tamp Tamp ,(do;IF) Particulate Emission Rate(lb/hr) [(p) • 25.231

I(in H20) (in H20) (degF) in I out Particulate Emission Rate(lb/HBtu) • 0.0284
....... + ........ . ........ "1............................. . ........ • ...........

A1 0.65 0.34 468 58.0 57,0 0.8062
2 O.62 O.32 466 56.0 57.0 O. 7874
3 0.58 0.30 465 58.0 57.0 0.7616

81 0.74 0.38 462 59.0 57.0 0.8602
2 O. 74 O.36 468 60.0 58,0 O.8602
3 0.66 0.34 469 61.0 58.0 0.8)24

Cl O,62 O.32 463 61.0 58.0 O. 7874
2 0.68 0.35 465 62.0 58.0 0.8246
3 0.58 0.30 464 62.0 58.0 0.7616 .,

D] O.63 0.33 464 61.0 58.0 O. 7937
2 0.70 0.3S 465 62.0 59.0 0.8367
3 0.60 0.31 463 62.0 59.0 0.7746

(1 0.66 0.34 446 61.0 59.0 0.8124
2 0.66 0.34 458 63.0 S9.0 0.6124
3 0.55 0.29 457 63.0 59.0 0.7416

FI 0.82 0.43 452 62.0 59.0 0.9055 s
2 0.82 0.43 455 63.0 59.0 0.9055 J3 0.68 0.35 451 64.0 59.0 0.9055

61 0.48 0.25 445 63.0 59.0 0.9055
2 O.48 O.25 448 64.0 60.0 O.8246
3 0.34 0.18 446 63.0 60.0 0.5831

HI 0.57 0,30 419 62.0 S9.Q 0.7550 J2 0.76 0.39 424 63.0 60.0 0.8718
3 O. 69 O. 36 428 83.0 60.0 0.8307

....... 4 ......... _........ "IF.................. .¢......... + ................... _ •

TOTALSJ 96.00 15.31I 7.94 10911.0J 1478.0l )406.0 19.S204 ) l
.Jl
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[SP O.tlet Met_o_ S Samples 1
J

ISOKIN[T]C P[RFORMANEEVORICSHEETANDPARTICULATECALCULATIONS FI[LD DATAAVERAGES I
Plant: VPL Perfomed b,v [r_c Sq,ter J
Date: 4/|3/92 Printed O4-Aug Test No./Type: MS-D14 Avg Velocity Head (_n H20) dr(iv;! • C 3_
SampleLocation: Unit 2, (SP OutletStirtlStop Tme; |240-0025

Av9 Ortflce Meter Reachng(in H20) dH(avg', • C 4._.: ]PARAM[T[R SYMBOL VALU[ !(talc,) kvg Stick Temperature (degr) T(s evg) • 43_._
ilozzle Diameter. Actual (in) N(d) 0,2i8
Pttot TubeCorrection Factor C(p) 0.8400 AverageMeter Temperature (dig r) T(m ivg) • 6_.C
GasMeter Correction FaCtor (alpha) 1.0100 1
Stick (Duct) Dimensions (In): Av9 SQRT(dP) " C "_'_" J

Radius (tY round) R 0.00
Length (tf rectangular) L 64.00 CALCULAT(DVALU[S
Vtdth (tf rectangular) V 216.00 I

Area of Stack (sO ft) A(s) ( 96.00 ) Meter Volum (std, c.. ft.) V(_ std_ • 37.1C L
# Of SamplePoints # 24 Stack GasVoter Vapor Proportlor, e(w:', • C _;.:
Total Sampling Ttme (m_n) (there) ( 96.00 )
Barometric Pressure (_n fig) P(b) 29.$3 t4ol. Vt.. Stick GasDry M(d) • 3:_2
Stick Static Pressure (tn H20) P(stack) 10.000 J
Gas Meter initial Reading (c. ft) 521.20 Mol. Vt., Stack GasWe: M(s; • 2._ _?
Gas Meter Fsnal Reading (c. ft) SST.gO

Net Gas Simple Volume(c. ft) V(_} ( 3_.10 ) Abs Stack Press.re (in Hg) P(s) • 3:;" |

JV01 of Liquid Collected (ml) Vl(c) 11 ? Avg Stick Velocity (ft/sec) V(s av;_ • 42 ._
Vol Of Ltq 0 Std. Conds. (soY) V(. std) ( 3.31_ )
Vt. Of Fllte, Particulate (g_) 0.025_ |soktnet_city (_) _ ] • ]C:. E

. .0 * |Vt Of Probe rash Particulate (g_) 0 0_,
Vt of Comblne_Particulate (g_) M(p) ( O.03SS ) Stack GasSTOVol Flow (dscfm) O(s) • _' J
02 Concentration (by C[M) X 02 S.3C Actual Stack Gas Vol Flow (ecf_) Q(a) • 2473
C02 Concentration (by C(M) X C02 14.40 Percent XS Air P[_ • I
CO Concentration (by C(_,) X CO 0.C Particulate Loading, dry(g./dscY) C(s stY) • C I
N2 Concentration (by d_ff.) X k2 ( BC.3_ ) Particulate Loading. 07_ O2(mg/Oscm)((ss:oi • J

Particulate Loading. dry O 7 % 02 (gr/OSCf) • 0.0:32

Point Tme Head. dP Heter,dH Te_,p Tamp .(dig r) Particulate (m_ssion Rate(lb/hr) ((p) • 17.14:
(in H20)(_n H20) (door) _n I out Particulate (m_sa_onRete(lb/MBt.) • 0.021_

• .**_*-*_-****-°°@*-***--*,F--* *- =* -_- * - *0 * - *-v*.*-**-**,F**,.- -*°*,koo**----o

AI 0.38 433 55 0 54.0 0.6164
| 0.38 439 _S 0 S4.0 0.6164
3 0.32 438 SSO 64.0 0.S651 I

Ijl O.44 438 56 0 aS.0 O.6633 J
Z 0.41 441 68 0 SS.O 0.6403
3 O.39 442 60 0 SS.0 O.6245

C1 O.33 436 60 0 58.0 O.5745 1
| 0.38 441 61 0 S6.0 0.6164 J3 O.33 439 62 0 51.0 O.5745

01 0.32 440 62 0 I _dJ.O 0.5651

| 0.38 440 6401 _'i 0.6164 ]

) 0.33 439 BS.O . 0.5745
[1 0.34 419 64.0 0.5831
Z 0.37 443 65.0 6010 0.6083
) O.ZS 442 66.0 00.0 O.SO00

FI 0.31 432 65.0 61.0 0.6083 l
t 0.37 441 61.0 61.0 0.6083 , i3 0.31 439 66.0 62.0 O.6083 ,

Ill 0.39 436 61.0 62.0 0.6083
| O._S 436 68.0 63.0 O.6083
3 O.23 434 68.0 63.0 O.4196 1

HI 0.33 417 68.0 63.0 0.5145 JZ 0.41 416 69.0 64.0 0.6403
$ 0.43 413 69.© 64.0 0.6557

TOTALSI 96.00 6.S0 11.901 10434.0 I 1517.0 1413.0 I 14.3315 )J
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BLw,'v:_ , Aeb_r_ D_t_zat_o - Test Series

(SP Dutle: Metho_ S Sam¢les

I$OKIN[T%C P[RFOR_NC[ VORKSH[[T AND PARTICULATE CALCULATIONS FIELD DATA AV(RAG[$
Plant: VPL Perfo_me_ by'. (rlc Squler
Date: 4/24/g2 Prtntec_ D4-AuQ lest ko./Type: MS-DIS AVQ Veloctty Meacf (in M20) dP(avQ) - ',.IE:
Semple Location: Unit 2. [SP OutletStart/Stop Time: 1109-1255

Aug Or|feet Mete_ Reacl_ng (_n H20) dH(avg_ • :.ES:
PAP,AM[TEE SYMBOL VALUE

(talc.) Avo Stack Temperature (degr) T($ av91 • 47_._,
Nozzle Diameter. Actual (tn) HEel) D.218
Plies Tube Correction Factor C(p) D.6400 Average Meter Temperature ((leg r) T(_ avg_ • i_2.§
5aS MOtor Correction Factor (alpha) 1,0100
Stack (Duct) D_nslons (In): Av0 SORT(dP) - :._i':

Radlus (tf round) R O.DO
Length (If rectangular) L 64.00 CALCULATED VALUES
Width (if rectang_lar) _t 2_6.00

Area of Stack (sq ft) A(s) ( 95,00 ) Meter Volume (std. cu. ft.) V(¢ st(I) • ES.I_

# Of Sample Points t 24 Stack Gas IdaterVapor Proportior, B(wo} • C._..:':
Total Sampling T1_ (m_n) (theSe) ( 96.0_ )
Barometric Pressure (in fig) P(b) 29.55 Me1. We.. Stack Gas Dry M(O_ • 3_.E_
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter ]nlt_al Readlng (cuft) 558.20 Mol. Vs.. Stack Gas Vet M(s) • 2._.:".
Gas Mete, Final Rea(l_ng (Cuft) 623.20
Net Gas Semple Vol_e (cuft) V(m) ( 65.00 ) Abs Stack Pressure (in Hg) P(s) • 3:.C_

Vol of' LtClu_d Collected (_,I) Vl(c) ]47.5 Aug Stack Velocity (ft/sec) V(s avgl • ?._.:
Vol of' LiD B Std Con(Is. (scf') V(w std) ( _.943 )
V*,, of Filter Particulate (_) D.093_ )sokineticity (%) _Q_ - _.=
VS, of. Probe Vash Particulate (g_) 0.0000
V1 of Coml:)ine(l Particulate (gm) M(p) ( 0.0933 ) Stack Gas STD Vol F)ow ((lscf_,) O(s) • 24CZ,':

02 Concentration (by CrH) 1&02 4.20 Actual Stack Gas Vo_ Irlow (acfm) 0(a) = 456_-':
C02 Concentration (by C(H) _ C02 15.30 Percent XS A_r p[_, = |t..(_
CO Concentration (by C(H) _ CO D.O Particulate Loading, Ory(gr/(ls:f') C{s St(l) , C,CZ:,_
N2 Concentration (b_ d_ff,) _&N2 ( 80.S0 ) Particulate Loading, il?% O2(mg/oscm)C(s stc:Jl - 42

Particulate Load_ng, dry O 7 % 02 (gr/Oscf) - 0 _;._

Sa_le i _:Iock l_,Iocity,)r_'ficeI Stack Gas Meter ISORT(dP) Heat Input Rate. MBtu/hr • 117_._:
Po_nt Time Head dPi<eter.dH Temp Temp (clegr) Particulate [mission Rate(lb/h-) [(p) • 46 1::

(_n 1_(2D)](in H20) ((:leEr) tn I out Particulate [m_ssion Rate(lb/H_tu) = O.C_'_
...°°..@-oo.--.o• ..... ---._ ........ • .......... k....... 4'..... ---4, ..... ----

A! 4.00 1.70 468 _4.0 53.0 1.0954
2 4. DO 1, SO 469 _S,0 53. D 1. 0488
3 4. O0 1. SO 469 _7.0 53.0 1. 0488

|1 4.00 2,1D 470 _0.0 $6.0 1.2247
2 4.00 2,00 474 _3.0 56.0 1.1832
3 4.00 1,70 473 64.D : SS.D 1.0954

Cl 4.00 1 .SD 466 53.D SS.O 1.0488
4.00 1.60 471 55.D 56.D 1.1402

3 4.00 L.50 471 67.0 57.D 1.0488
01 4.00 1.50 471 S6.D 57.D 1.0488

Z 4,00 L.8D 472 68.0 58.D 1.1402
3 4. DO L.SD 472 68.D 58. D 1. 0468

(1 4,DO L.?D 465 65.0 59.0 1.0954
2 4.D0 l.?O 490 69.0 59.0 1.0gS4
3 4.00 _.20 490 71.0 60.0 0.9220 ,,

FI 4.00 1.8D 492 ?D.D 61 .D 1.1402
Z 4.00 2.1D I 407 73.D 63.D 1.2247
3 4.00 2.00 496 ?4.0 62.D 1.1402

61 4,00 L.30 496 71.0 62.0 1.2247
2 4,00 i.3D i 498 72.D 63.0 1.1832
3 4.00 i.O0 496 73.0 63.0 D.9592

HI 4.00 i.70 475 71 .D 63.0 0.9592
2 4.00 _.00 480 ?3.0 64.D 0.8544
3 4.00 l.?O 484 74.0 64.0 1.0964

10TAL$ 96.00 I 28.32 I 39.60 I 11504.0 1808.0 ! 1410.0 I 26.0661
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B&w/_PL_. Reburn Optim_zatlon Tut Series

(SP Outlet _atho_ 5 Samples

ISOK]NETIC PERFDRFIANC[VORKSH[ETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plilnt: VPL Performed by: Eric Scluier
Date: 4127192 Printed 04-Aug lest No./Type: MS-016 Avg Velocity Head (in H20) dP(avg) • ).127
Sample Location: Unit 2. (SP OutletStirt/Stop Time: 1135-1325

Avg Orifice Meter Raiding (in HE0) dH(avg) • l,S7 _-
PARAMETER SYMBOL VALU(

(c¢1c,) Av9 Stick lemperature (degr) l(s avg) • 493,E
Nozzle Diameter. Actual (in) N(d) 0,218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Twnperature (degr) l(m avg) • 75 1
Sis 14leer Correction Factor (alpha) |.0100
Stick (Duct) Dimensions (in): Av9 SORT(dP) = 10£ -_

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) V 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (ltd. cu. ft.) V(_ std) • 62.0._

# of Sample Points # 24 Stack Gas Water Vapor Proportlor, B(wc) • C.O;,:
lotal Sampling lime (man) (there) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.82 Hol. We.. Stack Gas Dry H(cJ) • 3_,6_
Stack Static Pressure (in X201 P(stack) 20.000
Gas Meter |nitial Reading (cuft) 623,50 Mol. Wt.. Stack Gas Vet M(s) • 2_ S_
Gas Mete_ Final Reading (cuft) 686.60
Net Gas Sample Volume (cuft) V(m) ( 63.10 ) Abe Stack Pressure (in Hg) P(s) • 3_,2-_

Vo1 of Liquid Collected (ml) Vl(c) 123,3 Avg Stack Veloctty Eft/sac) V(s avg) • 71. _,
Vol oT LiQ Q_Std. Conds. (scf) V(w std) ( 5.80_ )
Vt. of Filter Particulate (grn) 0,)09C ]sokinettcity (X) )Q ] • 1C2 (_
Wt. of Probe rash Particulate (g_) O.000D
tdt of Combined Particulate (g_) N(p) ( 0,1690 ) Stack Gas STD Vol Flow (dscfm) O(s) • 2. )

02 Concentration (by CEM) X 02 3.30 Actual Stack Gas Vol Flow (acfm) O(a) •
C02 Concentration (by CEH) X C02 lS.BO Percent XS Air PEA •
CO Concentration (by C[M) )& CO 0.0 Particulate Loading. dry(gr/clscf) C(sstd) • 0.0_!S
N2 Concentration (by diff.) _ N2 ( 60.90 ) Particulate Loading. 97_ 02(mg/clscm)C(s std) • 75

Particulate Loading. dry B 7 X O2 (gr/oscf) • 0 032_

S._le ) dCl(ick i.locity uri,ice St.ck Gas Meter ISORT(dP) Heat Input Rate MBtu/hr - 1217 S]
Point Time _ad. dP Meter.oNI limp lemp (degF) Particulate Emission Rate(lb/hr) [(p) • 84.06)

(in H20) (in HZOII (degr) in I out Particulate Emission Rate(lb/HBtu) • 0.06._:

AI 4. O0 I.. 40 2.00 487 65.0 63.0 I. 1832
2 4.00 1.20 1.70 487 67.0 63,0 1.0954
3 4.00 1.10 1.50 487 70.0 64.0 1.0488

61 4.00 1.40 2.00 482 71.0 65.0 1.1632
2 4.00 1,30 1.80 490 74.0 65.0 1.1402
3 4 00 I20 I70 490 76 0 550 10954

C1 4.00 1.10 1 .SO 464 75.0 67.0 1.0488
2 4.00 1.20 1.70 486 19.0 68.0 1.0954
3 4.00 0.94 1.30 486 80,0 69.0 0.9695
01 4.00 0.99 1,40 486 80.0 70.0 0.9950

2 4.00 1,20 1.70 486 81.0 J 71.0 1,0954
3 4.00 0.96 1.30 486 82.0 j 71.0 0.9798

E1 4. O0 1.20 1.70 480 77.0 72.0 I, 0954
2 4.00 1.10 1.50 SOS 81.0 _ 73.0 1.0488
3 4.00 0.88 1.20 S04 63.0 _ 73.0 0.9381

FI 4.00 1.20 1.70 S06 81.0 74.0 1.0954 I

2 4.00 1.30 1.80 509 84,0 75.0 1.1402 \ .|J3 4.00 1 .ZO 1.70 507 05.0 75.0 1. OgS4
61 4.00 1.30 1.80 506 84.0 76.0 1.1402
2 4.00 1.00 1.40 SOB 66.0 76.0 1.0954
3 4.00 0.64 0.90 507 86.0 77.0 1.1402 ]

HI 4.00 1.00 _.40 488 63.0 77.0 1.0000 J
2 4.00 1.30 L.80 493 66.0 77.0 0.80)00
3 4.00 0.93 L.30 496 67.0 77.0 1.0000

....... '_ ........ + ........ _ ........ * ................... _ ........ _ ......... 1
TOTALS J 96.00 I 27.04 I 37.80 I 11846.0 1903,01 1704.0 I ZS.SlgS ) J
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B&W/WP&L, Reburn Optim_zatlon Test Se-les

ESP Outlet Method _ Samples

ISOKINETIC PERFORMANCE WDRKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERA&ES
Plant: WPL Performe_ by: Eric SCluier
Date: 4126192 Printed 04-Aug Test No,/Type: M5-017 Av9 Velocity Head (in H2D) dP(Ivg) - _.777
Simple Location: Unit 2. ESP OutletStlrt/Stop Time: 1626-1630

Avg Orifice Meter Reading (in H2O) dH(avg) - :.D-_.=
PARAMETER SYMBOL VALUE

(talc.) Avg Stick Temperature (degF) T(s av9) • 463._
Nozzle Diameter. Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF') Tim evg) - 72.7
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Av9 SORT(dP) • _,E? c

Radius (if robnd) R 0.00
Length (if rectangular) L 84,00 CALCULATEDVALUES
Vidth (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) Vim std) • _3.3}

of Sample Points # 24 Stack Gas Water VaporProportion B(w=) - C.C-=" -
Total Sampling Time (min) (theta) ( 9E.O_ )
Barometric Pressure (in Hg) P(b) 2t.45 Mold Vt., Stick Gas Dry M(d) • 3_, _?
Stack Static Pressure (in HZD) P(stack) 16.000
Gas Meter Initial Reading (cuft) 685.90 Mol. Wt., Stack Gas Wet M(s) - 2_,4:
Gas Meter Final Reading (cuft) 740.90
Net Gas Sample Volume (cuft) V(m) ( 54.00 ) Abs Stack Pressure (In Mg) P(s) - 3_.E)

Vol of Liquid Collected (ml) Vl(c) 115.7 Avg Stack Velocity (ft/sec) V(s ev9) - E'.9
Vol of Liq @ Std. Concls. (scf) V(w std) ( 5.446 )
Wt. of Filter Particulate (gm) 0,0582 Isokineticity (%) % | - 2_'=,.4
W$. of Probe Wash Particulate (gm) D.O00:

( Vt of Combined Particulate (gm,) M(p) ( 0.0582 ) Stack Gas STD Vol Flow (dscfm) 0{s) - 195457

02 Concentration (by CEM) % 02 3.90 Actual Stick Gas Vol Flow (acfm) O(a) • 368,_5:
C02 Concentration (by CEM) ¢ C02 15.10 Percent X$ Air PEA • 22,3
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) • C.C):E_.
N2 Concentration (by diff.) _ N2 ( 81.00 ) Particulate Loading, 07:_ 02(mg/dscm)_(s std) • 32

Particulate Loading. dry O 7 ¢ 02 (gr/Oscf) - D.D:3E

Sample I dClock IVe'locit_ Orifice Stack Sis Meter SQRTkdP) Heat Input Rate, MBtu/hr - 97_.3.c
Point Time Head, dP Meter,dH lamp Tamp (deg_) Particulate Emission Rate(lb/hr) E(p) • 2E.Z:,_

(in H20) (in H20) (degF) in J out Particulate Emission Rite(Ib/MBtu) • 0.02_:

A1 4.00 . 0,84 1.20 453 64.0 0.9165
2 ",.00 0.78 1,10 456 65.0 0.8832
3 4.00 0.72 1.00 457 68.0 0.8485

61 4.00 1.10 1.50 45E 70.0 1.0488
2 4.00 0.65 1.20 462 73.0 0.9220
3 4.00 0.88 1.20 462 75.0 0.g381

C1 4.00 0.68 0.95 458 74.0 0.8246
2 4.00 0.84 1.20 458 76.0 0.9165
3 4.00 0.68 0.95 457 77.0 0.8246

D1 4.00 0.68 0.95 456 76.0 0.8246
2 4.00 0.79 I. 10 459 77.0 0.8886
3 4. O0 0.74 1.00 458 76.0 0.8602

(1 4.00 0.83 1.20 454 75.0 0.9110
Z 4.00 0.74 1.00 473 78.0 0.6602
3 4.00 0.60 0.84 472 79.0 0.7746

FI 4.00 0.90 1.30 468 77.0 0.9487
2 4.00 0.92 1.30 477 79.0 0.9592 ,"
3 4.00 0.86 1.20 476 80.0 0.9487

"61 4.00 0.60 0.84 47S 79.0 0.9592
2 4.00 0.62 0.87 476 80.0 0.9274
3 4.00 0.45 0.63 476 80.0 0.7746

HI 4.00 0.76 1.10 456 79.0 0.7874
2 4.00 O.93 1.30 461 80.0 O.6708

• 3 4.00 0.85 1.20 464 81,0 0.8718

• TOTALS J 96.00 18.64 J 26.13 11122.0 I 1820.0 J 1670.0 21.0900
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BLW/WP&_, Reburn Optimization Test Series

ESP Outlet Method 5 Samples

]SOKINETIC PERFORHAN_[WORKSHECTAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performec_ by: Eric Squier
Date: 41Z9192 Printed 04-Aug Test No./Type: M5-018 Avg Velocity Head (in H201 dP(avg) = 0.(59-_
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1100-1843

Avg Orifice Meter Reading (in HZO) dH(avg) = O.9EE
PARAH[TER SYHBOL VALUE

(calc.) Avg Stack Temperature (deg_) T(s avg) = 474.E
Nozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) = c_.4
6as Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SORT(dP) = 0.(526

Radius (if round) R 0.00
Length (if rectangular} L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) k(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(_ std) : 4E.E_

# of Sample Points # 24 Stack Gas Vater Vapor Fropo-t_or, B(_;) = C.0_2
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P{b) 29.26 Hol. Wt., Stick Gas Dry M{d) = 3C _.'-
Stack Static Pressure (in H201 P(stack) ]5.000
Gas Meter Initial Reading (cu ft) 742.00 Mol. Wt,, Stack Gas Wet M{s) - 2.c._7
Gas Meter Final Reading (cuft) 793,71
Net Gas Simple Volume (cuft) V(m) ( 51.71 ) Abs Stack Pressure (in Hg) P(s) = 3C 36

Vol of Liquid Collected (ml) Vl(c) 92,3 Avg Stack Velocity (ft/sec) V{s arc) -- 60.7
Vol of Liq @ Std. Conds. (scf) V(w std) ( 4.345 )
Wt. of Filter Particulate (g_) 0.0648 Isokineticity (%) 1cI = )C) (

Wt. of Probe Wash Particulate (grn,) O,O0OO )
Wt of Combined Particulate (gm) M(p) ( G.064E ) Stack Gas STD Vol Flow (dscf¢) O{s) = i _.

02 Concentration (by CEM) X 02 4.70 Actual Stack Gas Vol Flow (acf¢) O{a) =
CO2 Concentration (by CEH) % C02 14.40 Percent XS A_r PEA =
CO Concentration (by CEM) % CO 0,0 Particulate Loading, dry(gr/cJscf) C(s std) • 0 ..
N2 Concentration (by diff.) % N2 80.90 ) Particulate Loading, 87_; 02(mg/Oscm)C(s std) = m4C

Particulate Loading, dry @ 7 _Q02 (gr/oscf) = 0,0176

Sample i dClock IVelocityIDrifice Stack Gas Meter [SQRT(dP) Heat Input Rate, HBtu/hr • 672.2_
Point Time Head, dPl_eter,dH Tamp Tamp (degF) Particulate Emission Rate{lb/hr) E(p) = 32.3('

(in HZO)I(in H20) (degr) 'in I out Particulate Emission Rate{Ib/MBtu) = 0.0_7_
....... + ........ + ........ + .................... _........ + ........ + .........

A1 0.82 1.10 479 85.0 84.0 0.9055
2 0.71 0.99 479 87.0 B5.O 0.8426
3 0.64 0.90 478 89.0 85.0 0.8000

B1 0.90 1.30 474 90.0 86.0 0.9487
2 0.80 1.10 481 93.0 B7.O 0.8944
3 0.76 1.00 481 94.0 87.0 0.8718

C1 0.63 0.88 477 83.0 88.0 0.7937
2 0.71 0.99 478 95.0 88.0 0.8426
3 0.60 0.84 476 97.0 89.0 0.7746

01 0.66 0.92 477 96.0 89.0 0.8124
2 0.71 0.99 478 97.0 90.0 0.8426
3 0,60 0.84 476 98.0 90.0 0.7746

[1 0.74 1.00 475 95.0 I1.0 0.8602 ..,
2 0.72 ] .00 482 98.0 91.0 0.8485
3 0.49 0.69 480 100.0 92.0 0.7000

Fi 0.83 1.20 475 g9.0 g2.0 0.9110
2 0.81 1.10 479 101.0 93.0 0.9000 ,
3 0.77 1.10 477 102.0 93.0 0.9110 - "'

61 0.51 0.71 474 100.0 94.ol o.9ooo
2 0.48 0.67 475 101.0 94.0 I 0.8775
3 0.40 0.56 475 101.0 94.0 _ 0.7141

H1 0.66 0.92 454 100.0 94.0 0,6928
2 0.80 1.10 456 102.0 95.0 0.6325
3 0.78 1.10 460 103.0 95.0 0.8124

TOTALSI 96.00 16.13I 23.00 11396.0I 2316.0I _i66.0I 19.8638 .8
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(
B&WqW:&., Rebu'r O;t_lzation lest Series

ESP _tlet Method 5 Samples

|SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performe_ by: Eric Squier
Date: 4130/92 Printed 04-Aug Test No./Type: M5-019 Avg Velocity Head (in H2D) dP(avg) • _.36:
Sample Location: Unit 2. ESP OutletStart/Stop Time: 002)-0205

Avg Orifice Meter Reading (in H206 dH(avg) • C.532
PARAMETER SYMBOL VALUE

(talc.) Avg Stack lemperature (degr) T(s avg) - =E:,E
Nozzle Diameter, Actual (in) NEd) 0.218
Pitot tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) 1(m avg) - 76,C
Gas Meter Correction Facto- (alpha) 1.0100
Stack {Duct) Din_nsions (in): Avg SORT(dP) - D.E::

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
W_dth (lf rectangular) W 2]6.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V{m std) • 36.2=

Q of Sample Points # 24 Stick Gas Water Vapor Proportion B(wo) • C.OE_
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 2_.24 Hol. Vt., Stack 6aS Dry M(d) • 3:.4;
Stack Static Pressure (in H20) P(stack) )4.0DD
Gas Meter Initial Reading (cuft) 79(11 Mol. Vt.. Stack 6as Wet M{s) • 283E
Gas Meter Final Reading (cuft) 833.41
Net 6as Sample Volume (cu ft) V(m) ( 3S.3C ) Abs Stack Pressure (in Hg) P(s) • 32.27

Vol of Liquid Collected (ml) Vl(c) 73.7 Avg Stack Velocity Eft/see) V(s avg) • 44.=
Vol of Liq @ StO, ConOs. (scf) V(w std) ( 3,465 )
Wt. of Filter Particulate (gm) 0.0626 laokineticity (%) % I - ]DT.E
Wt. of Probe Wash Particulate (gm) 0.000_
Wt of Combined Particulate (gm) M(p) ( 0.0626 ) Stack Gas STD Vol Flow (dscfm) O(s) • 1)74:7

02 Concentration (by CEM) % 06 4.70 need CM data Actual Stack Gas Vol Flow (acfm) 0{a) - 2555:1
COZ Concentration (by CEM) % C02 12.90 Percent XS Air PEA • 2E.:
CO Concentration (by CEM) % CO O.D Particulate Loading. dry(gr/dscf) C(s std) • 0,CZE3
N2 Concentration (by diff.) % N2 ( 8_.40 ) Particulate Loading. 87% O2(mg/dscm)C(s std) • S:

Particulate Loading, dry @ 7 % 02 (gr/Oscf) • _.D22T

S.mple dClock llelo:ity,Orifice = Stack Gas Meter ISQRT(dP) Meat Input Rate, MBtu/hr • ,5_,7_
Point Time lead. dP Meter.dH lernp lemp ,(degF) Particulate Emission Rate(Ib/hr) [(p) • 2_E:)

(in H20):(in H20))(degF) in l Out Particulate Emission Rate(lb/MBtu) • 0.0456
_--= ..... - ....... + .... ----+ ........ 4 ......... W......... +---= .... + .........

A] 0.45 0.63 457 70.0 70.0 0.6708
2 0.39 0.55 457 71.0 70.0 0.6245
3 0.37 0.52 456 72.0 70.0 0.6083

B1 0.46 0.67 453 73.0 70.0 0.6928
2 0.47 0.66 459 75.0 71.0 0.6856
3 0.40 0.56 459 77.0 72.0 0.6325

C) 0.37 0.52 454 77.0 73.0 0.6083
2 0.41 0.57 456 78.0 73.0 0.6403
3 0.34 0.48 454 80.0 74.0 0.5831 ,

Dl 0.28 0.39 454 79.0 74.0 0.$292
2 0.39 0.55 455 8O.O 74.0 0.6245
3 0.33 0.46 453 80.0 75.0 0.5745

(1 0.38 0.53 454 78.0 74.0 0.6164
2 0.37 O.S2 458 80.0 75.0 0.6083
3 0.27 0.38 457 80.0 75.0 0.5196

fI 0.44 0.62 448 79.0 75.0 0.6633
2 0.42 o.5g 456 80.0 76.0 0.6481
3 0.38 0.53 454 81.0 76.0 ; 0.6633 "

61 0.30 0.42 449 81.0 76.0 ! 0.6461
2 0.28 0.39 449 81.0 76.0 ; 0.6164
3 0.25 0.35 446 81.0 76.0 _ 0.5477

H! 0.38 0.53 428 8D.O 76.0 0.52g2
2 0,49 0.69 427 81.0 76._ 0.SOOO
3 0.47 0.66 426 82.0 77.0 0.6164

....... + ........ _ ........ . ........ 4 ......... 4 ................. + .........

i0TALSI 86.o0I _.2z I z2.77 I 10BlS.O I 1676.0 1774.01 14.6511
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B&W/WP&L.Reburn Optimization Test Series

ESP Outlet Method S Samples

ISOKIEETIC PERFORMANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Eric Squier
Date: 5/1/92 Printed O4-Aug Test No./Type: H5-020 Avg Velocity Head (in H20) dP(av9) = I 2"_"
Sample Location: Unit 2. ESP OutletStart/Stop Time: 0021-0205

Avg Orifice Meter Reading (in H20) dH(avg) = 1.7.:_
PARAMETER SYMBOL VALUE

(talc.) Avg Stack Temperature (degr) T(s avg) - 482;
Nozzle Diameter, Actual (in) N(d) 0.218
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m av_', : 67.3
(;as Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SORT(dP) = 1.:17

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Vidth (if rectangular) W 216.00

Area of Stick (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft. ) V(m std) = 6c. 66

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(w:) = C.]C-_
Total Sampling Time (man) (theta} ( 96.00 )
Barometric Pressure (in Mg) P(b) 29.15 Hol. Ut., Stick Gas Dry M(d) • 3C 57 ""
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading (cuft) 633.61 Mol. Wt.. Stack Gas Wet M(s) - 2.c.2-'_
Gas Meter Final Reading (cuft) 902.51
Net Gas Sample Volume (cuft) V(m) ( 68.90 ) Abs Stack Pressure (in Hg) P(s) = 3C 62

Vol of Liquid Collected (ml) Vl(c) 164.5 Avg Stack Velocity (ft/sec) V(s avg) : 82.2
Vol of Liq @Std. Conds. (scf) V(w std) ( 7.743 )
Wt. of Filter Particulate (gm) 0.0847 lsokineticity (%) % ] • 1C_-
Wt. of Probe Wash Particulate (9m) 0.0000
Wt of Combined Particulate (gm) M(p) ( 0.0847 ) Stack Gas STD Vol Flow (dscfm) O(s) = 2¢

02 Concentration (by CEM) X OZ 3.90 Actual Stack Gas Vol Flow (acfm) O(a) • 47
C02 Concentration (by CEM) X C02 15.10 Percent X5 Air PEA •
CO Concentration (by CEM) _ CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) • 0.0
N2 Concentration (by diff.) _ N2 ( 61.00 ) Particulate Loading, 87% 02(mg/dscm)C(s sto) - 37

Particulate Loading, dry @ 7 % 02 (gr/dscf) • O.OIE_

Point Time Head. dPlMeter,dH Temp Temp (degr) Particulate Emission Rate{lb/hr) [(p) • 41.4_1
(in H20)l(in H20) (degr) in I out Particulate Emission Rate(Ib/MBtu) • 0.03_

............... 4. ........ 4, ......... _......... 4......... 4......... 4. .........

A1 4.00 1.70 2.40 474 79.0 0 1.3038
2 4.00 1.30 1.80 484 81.0 0 1.1402
3 4.00 1.30 1.80 464 63.0 0 1.1402 •

B] 4.00 1.30 1.80 476 84.0 0 1.1402 j2 4.00 1.50 2.10 488 87.0 0 1,2247
3 4.00 1.30 1.80 488 89.0 0 1.1402

C1 4.00 1.10 1.50 484 89.0 O 1.0468 q
2 4.00 1.40 2.00 489 91.0 O 1.1832 J3 4.00 1.10 1.50 485 92.0 0 1.0488

D1 4.00 1.10 1.S0 485 91.0 O 1.0488
2 4.00 1.40 2,00 486 92.0 0 1.1832
3 4.00 1.10 1.50 486 93.0 0 1.0488

El 4.00 1.30 1.80 485 89.0 O 1.1402 J2 4.00 1.20 1.70 495 93.0 O 1.0954
3 4.00 0.93 1.30 494 94.0 O 0.9644

FI 4. O0 1.60 2.20 469 92.0 0 1.2649 I

2 4.00 1.30 1.80 495 95.0 O 1.1402 " 1
3 4.00 1.30 1.80 492 96.0 O 1.2649 J

61 4.00 0.98 1.40 481 94.0 0 1.1402
24.00 1.00 1.40 48496.0 01.1402
3 4.00 0.75 1.10 48297.0 00.9899

H1 4.00 1.30 1.80 45395.0 0 1.0000 J,,oo ,. ,. ,.,,o oo.o
3 4.00 1.30 1.80 456 96.0 0 1.1402

....... + ........ ,t ........ 4................... 4. ........ 4......... _..........

TOTALSI 96.00I 30.16I 42.00 ZZS70.OI 2167.012002.0 26.7974 1
J
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B&W/WP&L.Re_,r Dptimizatior Test Series

[S_ Outlet Metho,* 5 Samples

ISOKIN[TIC P[RFORHAN_[WORKSH[[TAND PART]CULAT[ CALCULAYIONS F]ELD DATAAVERAGES
Plant: WPL Performed by: Eric Squier
0ate: 5116/92 Printed 04-Aug Test No./Type: MS/Metals-M1 Avg Velocity Head (in MS0) dP(avg) • C.8_:
Sample Location: Unit 2, ESP O_tletStart/Stop Time: 1055-1240

Avg Orifice Meter Reading (in HSO) dH{avg) • ).E_6
PARAMETER SYMBOL VALUE

(calc.) Av9 Stack Temperature (degr_ l(s avg) • 4E),E
Nozzle Diameter, Actual (in) N(d) 0.250
Pitot Tube Correction Factor C(p) 0.8400 Average Meter lomperature (degF) T(m avg) - Eg.t
6as Meter Correction Factor (alpha) 1.0100
StaCk (Duct) Dimensions (in): Av9 SQRT(dP) • C.E92

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 916.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(m std) - E).OF

# of Sample Polnts @ 24 Stack Gas Water Vapor Proportion B(wo) - C.C_)
Total Sampling Time (minD (there) ( 96.00 )
Baro_tric Pressure (in Hg) P(b) 29.43 Mol. we., Stack Gas Dry M(d) - 30,5_
Stack Static Pressure (in HSD) P(stack) 14.000
Gas Meter Initial Read_ng (cuft) 903.71 Mol. Wt., Stack Gas Wet M(s) - 2_.2"
Gas Meter Final Reading (cuft) 975.70
Net Gas Sample Volume (cuft) V(m) ( 71.99 ) Abs Stack Pressure (in Hg) e{s) • 30 46

Vol of Liquid Collected (ml) Vl(c) 150.1 kvg Stack Velocity (ft/sec) V(s avg) • £_ E
Vol of Liq @ See. Conds. (scf) V(w std) ( 7.065 )
We. of Filter Particulate (gm) 0.015_ Isokineticity (%) % I • 10_ 7
We. of ProUe WaSh Particulate (gm) O.OODC
Wt of Combined Particulate (gm) M(p) ( 0.0159 ) Stack Gas STD Vol Flow (dscfm) Q(s) • 1992£E
Wt of Total Metals (ug) M(m) 495.1
02 Concentration (by CE_) % 02 4.10 Actual Stack Gas Vol Flow (acfm) O{a) • 37343!
CO2 Concentration (by CEM) % C02 14.80 Percent XS Air PEA • 22 _
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/ds:f) C(s std) • C.C:):
N2 Concentration (by diff.) % N2 { 81.10 ) Particulate Loading. @7%02(mg/Oscm)C(s std) - i

Particulate Loading, dry @ 7 % 0) (9r/Os:f) • [.0:16

Sample _ dClock lvelocity)brltice ) Stack Gas Meter SQRT(dP) Heat Input Rate. MBtu/hr - 979.!I

Point ) Time lHead, dPlMeter,dH Tamp lamp l(degF) Particulate Emission Rate(Ib/hr) [(p) • 58:Z)(in HIO)l(in H201 (aegr) in I out Particulate Emission Rate(Ib/MBtu) • 0006:
.......•........+........•........,....................•...................Total Metals Emission Rate(Ib/MEtu) • 0.00019

AI 4.00 0.84 2.00 453 B1 0 0.9165
2 4.00 0.78 1.80 453 B0 0 0.8032
3 4.00 0.72 1.70 i 455 67 0 0.0485

B) 4.00 1.00 Z.40 454 05 0 1.0000
2 4.00 0.92 2.20 457 88 0 0.9592
3 4.00 0.BE 2.00 455 09 0 0.9274

C1 4.00 0.82 1.90 4B1 91 0 0.9055
2 4.00 0.87 2.00 454 93 0 0.9327
3 4.00 0.81 1.90 463 93 O 0.9000

01 4.00 0.83 Z.O0 456 94 O 0.9110
2 4.00 O.OS 2.00 453 95.0 0.9274
3 4.00 0.60 1.90 457 96.0 0.8944

El 4.00 0.90 2.10 455 96.0 0.9487
2 4.00 0.83 2.00 456 97.0 0.9110
3 4.00 0.62 l.S0 453 97.0 0.7874

F1 4.00 0.85 2.00 448 97.0 0.9220 .
2 4.00 0.76 1.00 445 98.0 0.8716
3 4.00 0.73 1.10 450 98.0 0.9220

61 4.00 0.64 1.50 448 96.0 0.8716
2 4.00 0.70 1.60 450 98.0 0.8544
$ 4.00 O.6B 1.60 452 9B.O O.8OO0

H1 4.00 0.81 1.90 44E 98.0 0.6367
2 4.00 0.96 2.30 448 99.0 0.8124
3 4.00 0.72 1.70 453 99.0 0.9000

TOTALS 96.00 I 19.29 J 45.50 10887.0 { 2245.0 I 2025.0 O 21.4439
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)

B&W/VP&L. Reburn Optimization Test Series

ESlaOutlet MethocJ S Samples

]SOKINETIC PERFORMANCEVORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performe_ by: Eric Squier
Date: 5/16/92 Printed 04-Aug Test No./Type: MS/Hetals-M2 Avg Velocity Head (in H20) dP(avg) - 0.436 "
Sample Location: Unit 2. (SP OutletStart/Stop Time: 1630-1833

Av9 Orifice Meter ReaOlng (in M20) dH(avg) • I.OZ_
PARAMETER SYMBOL VALUE i

(talc.) Avg Stack Temperature (Oegr) l(s avg) • 4361
Nozzle Diameter. Actual (in) N(d) 0.250
Pitot Tube Correction Factor C(p) 0.6400 Average Meter Tlnkoerature (degr) T(m avg) - 9_ _ .
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Av9 SQRT(dP) - C.E_

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULAT[D VALUES
Width (if rectangular) V 216.00 n

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(_ std) • _1C2 I
@ of Sample Points t 24 Stack Gas Water Vapor Proportion B(w:) • C C91
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.43 Mol. Vt., Stick Gas Dry M{d) , 3_.56 '_
Stack Static Pressure (in H20) P(stack) 10.000 J
6as Meter Initial Reading (cuft) 975.80 Mol. Wt., Stack Gas Wet H{s) = 21.3_
Gas Meter Final Reading (cuft) 1029.E1
Net Gas Sample Volume (cuft) V(m) ( 53.81 ) Abs Stack Pressure (in Hg) P(s) = 3C 17

Vol of Liquid Collected (ml) Vl(c) 118.8 Avg Stack Velocity Eft/set) V{s avg) • 47.7
Vol of Liq O Std. Cones. (scf) V(w std) ( 5.592 )
Wt. of F_lter Particulate (gm) 0.0435 Isokineticity (_) _ I • 102 C
Wt. of Probe Wash Particulate (gm) O.O00O
Vt of Combined Particulate (gm) M(p) ( 0.0435 ) Stack Gas STD Vol Flow (dscfm) O{s) • I41 JWt of Total Metals (ug) M(m) 225.3
02 Concentration (by CEM) % 02 4.00 Actual Stack 6as Vol Flow (acfm) O(a) • 274
C02 Concentration (by CEM) X C02 15.10 Percent XS Air PEA =
CO Concentration (by CEM) X CO 0.0 Particulate Loading, dry{gr/dscf) C(s std) • 0.0
N2 Concentration (by diff.) X N2 ( 80.90 ) Particulate Loading. 07_ 02(mg/oscm)C(s std) • 25

Particulate Loading. dry O 7 _ 02 (gr/Oscf) • 0.01C6

Point li_ Head, dP Meter,dH Tamp Tamp (OegF) Particulate Emission Rate(Ib/hr) ((p) • 16.555
(in M20) (in H20) (degr) in I out Particulate Emission Rate(Ib/MBtu) • 0.0226

.......•........+........+...................+........+........+......... Total Metals Emission Rate{IblMEtu) • C.0000:
A1 0.41 0.9E 434 89.0 0 0.6403

2 0.43 1.00 436 90.0 0 0.6557
3 0.42 0.98 435 92.0 0 0.6481 11

B1 0.51 1.20 433 94.0 0 0.7141 J
2 O.SO 1.20 436 95.0 0 0.7071
3 0.53 1.20 435 96.0 0 0.7280

C1 0.45 1.10 438 97.0 0 0.6708 •
2 0.48 1.10 440 98.0 0 0.6928 J3 0.47 1.10 441 98.0 0 0.6856

01 0.46 1.10 439 99.0 0 0.6782
2 0.48 1.10 439 99.0 0 0.6926
3 0.41 0.96 437 99.0 0 0.6403

(1 0.42 0.98 442 99.0 O 0.6481 J
2 0.39 0.92 443 99.0 0 0.6245
3 0.33 0.78 441 99.0 0 0.S745

FI 0.43 1.00 436 99.0 0 0.6557 •
2 0.41 0.9E 439 99.0 0 0.6403 J3 0.42 0.98 437 99.0 0 0.6557

61 0.40 0.94 433 100.0 0 0.6403
2 0.42 0.99 435 99.0 0 0.6481
3 0.41 0.96 434 100.0 O 0.6325 1

HI 0.43 1.00 430 99.0 0 0.6481 J
2 0.43 1.00 436 99.0 0 0.6403
3 0.42 0.99 435 100.0 0 0.6557

....... 4 ........ 4 ........ + ......... _......... _ .................. + ......... II

IOTALSI 96.00I 10.46I 24.S0 104e6.0I 2337.0 2193.0I 16.e176 ]
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6&W/WP&,. Reborn 0pt_m_zat_o= lest Series

(SP 0_tlet Metho_ 5 Samples

]SOK]N[T]C PERFORMANCEWORKSHEETAND PARTICUt.AT[ CALCULATIONS FIELD DATAAVERAGES
Plant: Wet. Performed b): Eric Souie-
Date: 5117192 Printed 04-Aug Test No./lype: MS/Metals-M3 Avg Velocity Head (in M202 dP(avg) - 0._,'-2
Sample Location: Unit 2. [SP OutletStart/Stop Time: 0920-1120

Avg Orifice Meter Reading (in H20) dH(avg) • ,_ C_,_
PARAMETER SYMB_. VALUE

(calc.) Avg Stack Temperature (degr) T[s avg) = 4_:.E
Nozzle Diameter. Actual (in) N(d) 0.250
Pltot Tube Correction Factor C(p) 0,8400 Average Meter Temperature (clegr) T(m avg) • 7E.C
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dime,signs (in): Avg S0RT(de) - C E£?

Radius (if round) R 0.00
Length (if rectangula,) L 64.00 CALCULATED VALUrS
Width (if rectangula,) W 2IE.O0

Area of Stack (sq ft) A(s) { 96.00 ) Meter VoI_ (std, cu. ft.) W(_ ttcl)• 52._,i

# of Sample Points # _4 Stack Gas Water Vapor Proportion B(wc) • C._'-'-
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 2g.E2 Mol. Wt.. Stack Gas Dry M(c_) - 3C z?
Stack Static Pressure (in M20) P(stack) 10.000
Gas Meter Inltlal Reading (cuft) 29.71 Mol. Wt., Stack Gas Vet M_S) - Z.C?-"
Gas Mete- Final Reachng (cuft) 82.50
Net Gas Sample Volume (cuft) V(m) ( 52.80 ) Abs Stack Pressure (in Mg) P(s) = 3_,.,_=,

Vol of Liquid Collected (ml) Vl(c) 123.3 Avg Stack Velocity (ft/se:) V{s avg) ,, 4: z
Vol of L_q @ Std. tongs, (scf) V(_ std) ( S.7_C.)
Wt. of Filter Particulate (cj_) 0.0091 ]sokineticity (%) % ] - 10:._
Wt, of Probe Wash Particulate (g_) O.O002
Wt of Combined Particulate (grn) M(p) ( 0.0091 ) Stack Gas STD Vol Flow (cJscfm) O{s) - 14BEEF
Wt of Total Metals (ug) M(rr) 145.2
02 Concentration (by CEM) % 02 4.g0 Actual Stack Gas Vol Flow (acfm) Q(a) - 27._c.){
C02 Concentration (by CEM) % C02 14.20 Percent XS Air P[A - 2.:6
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry{gr/dscf) C(s std) • _.[ I:
N2 Concentration (by diff.) % N2 ( 80.90 ) Particulate Loading, ib7), O2(mg/Osc_)C(s sto) - 5

, Particulate Loading, dry @ 7 % 02 (gr/ds:f) • 0.0222

Sample I dClock Veloc'ity,Orifice' stack I Gas Meter SQRT('dP" Heat Input Rate. MBtu/hr • 66-2.C=.
Point Tim Mead, delMeter,dH Tamp lamp (degF) Particulate Emission Rate(Ib/hr) E(p) - 3.3)1

(in M20)l(in H202 (degr) in out Particulate Emission Rate(Ib/MBtu) • C.OD:.:
.......+........+........+...................+..................+......... Total Metals Emission Rate(Ib/MBtu) • 0.0::.';

AI 4 .DO 0.4) 0.99 43B 69.0 0.6481
2 4.00 0.44 1.00 440 69.0 0.6633
3 4.00 0.45 1.10 439 70.0 0.6708

BI 4.00 0.49 1.20 435 70.0 0.7000
2 4.00 0.47 1.10 438 71.0 0.6856
3 4.00 0.51 ].20 442 71.0 0.7141

C1 4.00 0.47 1.10 441 71.0 O.685E
2 4.00 0.49 1.20 443 72.0 0.7000
3 4.00 0.49 1.20 442 72.0 0.7000

OI 4.00 0.43 1.00 440 72.0 0.6557
2 4.00 0.45 1.10 443 73.0 0.6708
3 4.00 0.40 0.98 444 73.0 0.6325

(1 4.00 0.43 1.00 437 73.0 0.6557
2 4.00 0.37 0.87 445 73.0 0.6083
3 4.00 0.36 0.80 442 73.0 0.6000

It1 4.00 0.42 0.99 440 73.0 0.6481 ""
2 4.00 0.40 0.94 446 73.0 0.6325
3 4.00 0.41 0.96 447 73.0 0.6481

61 4.00 0.39 0.91 437 73.0 0.6325
2 4.00 0.43 1.00 440 73. O O.6403
3 4.00 0.42 0.99 439 74.0 0.6245

HI 4.00 0.41 0.92 438 74.0 0.6557
2 4.00 0.42 0.99 441 74.0 0.6481
3 4.00 0.42 0.99 442 75.0 0.6403

........ )......... + ........ 4. ........ 4.......... 4' ........ 4. ........ , ......... ,.

IOTALS 96.00 I 10.39 I 24,53 I 10579.0 ( 1912.0 I 1734.0 15.7605
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B&;/WP&L, Rebu*n Optic:zealot Test Series

[SP Outlet hetho_ 5 Samples

]SOK]NE1]C PERFORMANCEWORKSHE[TAND PARTICULATECALCULAT]ONS FIELD DATAAV[RAG[S
Plant: WPL Performed by: Eric Squler
Date: 5117192 Printed O4-kug Test No,Ilype: MSIhetals-M4 AvE Velocity Head (in H2D) dP(avg) • C 42£
Sample Location: Unit 2. ESP OutletStart/Stop Time: 1411-1600

AvE Orifice Meter Reading (in H201 dH(avg) • 1 0::
PARAMETER SYMBOL VALUE

(talc.) AvE Stack Temperature (deEr) T(s av;) • 4i6 :
Nozzle Diameter, Actual (in) N(d) 0.250
Pitot Tube Correction Factor C(p) 0,8400 Average Meter Temperature (deEr) T(m avE) • E: :
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): AvE SQRT(dP) • C EE2

Radius (if round) R 0,00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216,00

Area of Stack (sq ft) A(s) ( 96,00 ) Meter Volume (ltd, cu. ft.) V(m $td) • 51.41

# of Sample Points # 24 Stick Gas Water Vapor Propo,t_ot B(w_) • C C_;
Total Sampling Time (mini (there) ( 96.00 )
Barometric Pressure (in hE) P(b) 29.84 Mol. VS.. Stack Gas Dry M(d) • 3C 4;
Stack Static Pressure (in H20) P(stack) 14.000
Gas hete_ Initial Reading (cuft) 8Z.GO Mol. Wt.. Stack Gas Vet _[s) • 2_ _
Gas Meter Final Reading (cuft) 134.81
Net Gas Sample Volume (cuft) V(m) ( 52.20 ) Abs Stack Pressure (in ME) P(s) • 30 6"

Vol of Liquid Collected (ml) Vl(c) 107.8 AvE Stick Velocity (ft/sec) V{s avE) • 46 4
Vol of Lie @ Std. Conqs. (scf) V(w sad) ( 5.074 )

Wt. of Filter Particulate (9m) 0.1036 Isokineticity (%) % I • It2 C
Wt. of Probe Wash Pa,t_culate (Err,) 0.00_2
Wt of Combined Particulate (gm) h(p) ( 0.1036 ) Stick Gas STD Vol Flow (dscfm) Q(s) • I_
Wt of Total Metals (u9) h(_) 438.6
O) Concentration (by CEh) % 02 5.3C Actual Stack Gas Vol Flow (acfm) Q(a) •
C02 Concentration (by CEM) % CO2 I4.1C Percent XS Air P[A •
CO Concentration (by CEH) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s sad) • 0.
N2 Concentration (by diff.) % N2 ( 80.60 ) Particulate Loadln). 97_ O2(mg/oscm)C(s sad) • 6)

Particulate Loading. dry @ 7 _ 02 (grloscf) - 00277
Sample I dClock lVelocitylOriflce Stack I Gas Meter ISQRl(dP)lHeat Input Rate. MBtu/hr - 674.92
Point I Time IHead, dPIHeter,dH Tamp I Tamp .(deEr) I IParticulate Emission Rate(lb/hr) [(p) • 3_.43"

l l(in H20)l(in H20))(deEr) I in l out I IParticulate Emission Rate(Ib/MBtu) • C.05_:

....... +........ + ........ +........ + ......... +" 74.0 72.0 0.6325
.......+........+......... Total Metals Emission Rate(lb/MBtu) 0.00_2_

AI 4.00 0.40 0.94 434
2 4.00 0.42 0.99 436 76.0 72.0 0.6481
3 4.00 0.41 0.96 435 77.0 72.0 0.6403

B1 4.00 0.47 1,10 431 79,0 73.0 0.6856
2 4.00 0.45 1.10 437 81.0 74.0 0.6708
3 4.00 0,49 1.20 436 82.0 74.0 0.7000

CI 4.00 0.46 1.10 434 84.0 75.0 0.6782
2 4.00 O.SO 1.20 438 84.0 75.0 0.7071
3 4.00 O,Sl 1,20 437 BS.0 75.0 0.7141

D1 4.00 0.41 0.96 439 85.0 76.0 0.6403
2 4.00 0.46 1.10 441 85.0 77.0 0 6782
3 4.00 0.42 0.99 438 85.0 76.0 0 6481

E1 4.00 0.41 0.96 433 86.0 77.0 O 6403
2 4.00 0.38 0.89 436 87.0 78.0 0 8164
3 4.00 0.33 0.78 436 87.0 78.0 0 5745

FI 4.00 0.41 0.96 434 87.0 79.0 O 6403
2 4.00 0.40 0.94 435 88.0 79.0 O 6325
S 4.00 0.42 0.99 437 89.0 80.0 0 6403

61 4.00 0.38 0.89 435 89.0 80.0 0.6325
2 4.00 0.42 0.99 438 90.0 80.0 0.6481
3 4.00 0.41 0.96 437 90.0 81.0 0.6164

HI 4.00 0.40 0.94 437 90.0 81.0 0.6481
2 4.00 0.43 1.00 440 90.0 81.0 0.6403
3 4.00 0.41 0.96 439 90.0 82.0 _.6325

....... _ ........ 4 ........ + ........ ,.......... • ........ • ........ , .......... t

TOTALS I 96.00 I 10.201 z,)o 10473.0 I 2040.0 I 1847.0 15.6054
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B&V/WP&_. Reb_-_ Op:_zst_o_ les_ Ser_es

(S_ Outlet Netho¢ 5 Samples, Worksheet 2

|SOKIN[T]_ P(RFOR_UkN:(WORKSH[[T AhO PARTICULATE CALCULATIONS F|[LO DATA AVERAG[S
Flint: WPL Pe,foPme_ b_: (rJc Squter
Date: 5/10/92 Printed 04-A_g Test k:./Typa: He/Hattie-MS Avg Veloctty Head (In H201 dP(av9) • %.171
Sample Location: Unit 2o [SP Outle_Start/Stop Time: 1047-1250

kvg Orlflce Niter Readlng (In H2G) dH(avg) • 2.77_
PAP,AH[TER SYNBOL VALUE

(talc.) Avg Stick IImperature (de9r) T(m evg) • 47:.!
Nozzle Diameter Actual (in) NEd) 0,250
First Tube Correction Factor C(p) 0.8400 Average Hater Temperature (ae9r) T(m ivQ) • gZ.E
616 Niter Correction Facto, (llpha) 1,0|00
Stick (Duct) Dimensions (in): Avg SORT(dP) - 1.DEE

Radius (If round) R O.O0
Length (if rectangular) L 64,00 CALCULATEDVALUES
Width (if rectlngullr) W 2)6.00

Area of Stack (|q ft) A(s) ( 96,00 ) Niter Volume (sad. cu. ft.) V(m |td) - |),3_

# of Sample Polnts # 24 Stick Gas Vater Vapor Proportion |(wO) m C.O_"
Total Sampling T_me (man) (theta) ( 96.0_ )
Barometric Pressure (an H9) P(b) 29.84 No1. Vt . Stack Gas Dry _(dl - 3_ E£
Stack Static Pressure (in H201 P(stack) 20.0_
Gas Niter |nttill Read_n9 (cuft) 134,90 No1. VS,. Stack Gas Vet _{s) • 2_,!!
Gas Niter Final ReaO_ng (cuft} 221.00

Net Gas Sample Volume (cuft) V(m) ( 82.10 ) Abe Stack Pressure (in fig) P(s) • 3:,_:

Vol of Liquid Collected (ml) Vl(c) 16_ 4 Av9 Stack Velocity Eft/see) V{s av9) - 76.2
Vol of Llq _ Sad. Con0s, (scf) V(w sad) ( 7.97_ )
VS. Of F_Iter Particulate (g_) 0.06_C |sokineticlty (_) _ | = IC: Z
_t. of Probe Vash Particulate (gm) 0.0_::
V: of Comb_ne_ Particulate (gm) H(p) ( C.OES_ ] Stack Gas STO Vol Flow (Oscfm) O(s} = 2:422:
vt of Total Metals (ug) N_ 76_ 1
02 Concentration (by CEH) ¢ 02 3.5_ Actual Stick Gas Vol Flow (acfm) Q(a) • 4606_:
C02 Concentration (by CEH) _ C02 15.70 Percent XS A_r PEA • 1_ E
CO Concentration (by CEH) X CO O.C Particulate Loading. dry(gr/dscf) C(s sad) - C.O;SE
N2 Concentration (by d_ff.) _ N2 ( 80.80 ) Particulate Loading. 17_ O2(mg/Oscm)C(s sad) - 2_

Particulate Loading. _ry 0 7 _ OZ (gr/OSCf) • C.C:2_
Sample I dC1ock Velocity orif,C, I Stack Gas Niter ,SOR1(dP)Heat input Rate, NBtulhr - 1242 2g

Point I Time Head, dP Heter,dH I limp Tamp (degr) ! Particulate (mission Rate(lb/hr) [(p) • 33.0_¢(in H201 (in HEO)I (degF) in I out Particulate Emission Rate(IblHBtu) - 0.026_
.......•........*........*........+...................+........+......... Total Metals (m_ssion Rate(Ib/NEtu) • C.D_;i:

A1 1.30 3,10 468 63.0 76.0 1.1402
2 1,20 2.80 470 B8.O 76.0 1.0954
3 1.10 2.50 469 89.0 78.0 1.0488

6! 1.40 3.30 471 92.0 79.0 1.1832
2 1.30 3.10 474 94.0 B0.O 1.1402
3 1,30 3.10 472 95.0 81.O 1.1402

C1 1.10 2.60 470 g6.o 81.0 1.0468
2 1.20 2.80 473 97.0 83.0 1.0954
3 0.99 2.30 469 97.0 83,0 0.9950

01 1.00 2.40 466 g6.o 84.0 1.0000
2 l.SO 3.S0 470 99.0 05.0 1.2247
3 1.10 2.60 472 101.0 86.0 1.0488

E1 1.10 2.60 471 lOO.O 86.0 1.O488
2 1.20 2.80 473 102.0 87.0 1.0954
3 0.60 1.40 472 102.0 88.0 0.7746

FI 1.30 3.10 472 102.0 09,0 1.1402
2 1.20 2.60 474 104.0 gO.O 1.0954
3 1.10 2.60 473 105.0 91.0 1.1402 "

61 1.20 2.80 466 106.0 92.0 1.0954 .
2 1.30 3.10 468 106.0 93.0 1.0488
3 1.20 2.80 468 107.0 94.0 1.0954

H1 1.30 3.10 470 108.0 94.0 1.1402
2 1.20 2.80 471 106.0 gS.Q 1.0954
3 1.10 2.60 469 109.0 95.0 1.1402

;O;ALS 96.00 I 26.29I 66.70 _1293.oI 2366.0I 2066.oI 2_.o7o9

(
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8&V/_P&_. Reborn Optlm_zatio_ Te$_ Ser_es

(S_ Outlet Me_ho_ S Sam_lts, Worksht,_ 2

|SOK|N[T]C P[RFORNAN:( VORKSH((T AND PARTICULAT( CALCULAT|ONS FI(LD DATAAV(RAG[S
Plant: VPL Performed by: [ric Squier
Date: S/19/92 Printed 04-Aug Test No./Typs_ MS/Hetals-M6 Avg Velocity Head (in H20) dP(av;) • 1.22!
Sample Location: Unit Z, (SP OutletStart/Stop Time: 092S-1123

Avg 0rtfice Meter Raad_n9 (_n H20) dH(avg) • 28';
PARAH[T[R SYHBOL VALU(

(talc.) Av9 Stick Temperature (degr) T(e avg) • 470 2
Nozzle Diameter. Actual (in) N(d) 0,260
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m 8vg) • 87 _
GaS Meter Correction Factor (alpha) 1.0100
Stick (Duct) Dimensions (_n): Avg SORT(dP) • ; ;:;

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULAT(DVALU[S
Width (If rectangular) W 21_.00

Area of Stick (sq ft) A(s) ( 96.00 ) Meter Volt,_ (std. cu ft ) V(r std) • 8: S:

0 of Sample Points # 24 Stick GaS Water Vapor Proportlo_ 8(wo) • C C_:
Total Sampling Time (man) (there) ( 9E 00 )
Barometric Pressure (in Hg) P(b) 29 62 Me1. Vt., Stick Gas Dry H(d) • 3C.E_
Stick Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading (cuft) 221,21 Mo_. Vt.. Stack Gas Vet M(s) • 2_ 4_
Gas He_er F_nal Reading (cuft) 302 60
Net Gas Sample Volume (cuft) V(m) ( 87.40 ) Abs Stack Pressure (in H9) P(s) • 3: O_

Vol of Ltqutd Collected (ml) Vl(c) 186.9 Avg Stack Veloct:y (ft/sec) V(s avg) • EC
We1 Of Liq 8 Std Conds (scf) V(w std) ( 8,797 )
Wt. of Filter Particulate (gm) 0.0493 ]sokinettctty (X) _ ] • 10: ?
Vt, Of Probe Wash Particulate (g_) 0.000_
Wt of CoZened Particulate (g_,) M(p) ( 0.0493 ) Stack Gas STD Vol Flow (Oscfm) O(s) • 2_
Vt of Total Hetais (ug) M(m) 575.0
02 Concentration (by C[M) X 02 340 Actual Stack Gas We1 Flow (ecfm) O(a) • 4

C02 Concentration (by CEM) _ C02 15.70 Percent XS klr P[A •
CO Concentration (by C(M) _ C0 0.0 Particulate Loading. dr¥(grldscf) C(s ste) • C
N2 Concentration (by diff.) _ f12 ( 60.90 ) Particulate Leiden 9. 87X 02(mg/dscm):(s s_d) • |_

Particulate Loading. dry 9 7 X 02 (gr/OS:f) • C O:7:

d:iock ", v.locit, ur,,,c. , St.ck I' Gas .Pier ISQRT(dP) ,Heat Input Rat,, MBtu/hr 12£_ _:

Sample • .
Po_n_ Time ahead, dP _eter.a_l Temp Tamp (degr) Particulate (mission Rate(lb/hr) ((p) • )E_£

(in H20) (in HZO)I (degr) in Out Particulate [m_ssion Rate(lb/NB_u) - 0.0_5_
................ . ........ * .................. * ................. * ......... Total Metals (mission Rate(Ib/_) • 0.0001_

AI 1.40 466 71.0 680 1.1832
2 1.20 468 77.0 69,0 1.0954
3 1.10 4_7 82.0 70.0 1.0488

Bl 1.30 465 85.0 71.0 1.1402
2 1.20 465 87.0 72.0 1.0954
3 1.20 464 89.0 73 0 1,0954

Cl 1.20 468 91.0 74.0 1.09S4
2 1.30 470 92.0 76 0 1.1402
3 0.99 469 93.0 i 77.0 0.9950

Ol 1.10 472 93.0! 78.0 1.0488
2 1.50 473 94.0 79,0 1.2247
3 1.20 471 96.0 8O.O 1.0954

(1 1.30 489 97.0 81.0 1.1402
2 1.20 471 97.0 82.0 1.0954
3 0.61 468 97.0 82.0 0.7810

FI 1.50 467 97.0 83.0 1.2247
2 1.30 489 99.0 84.0 1.1402 "
3 1.20 470 100.0 85.0 1._247 "

61 1.40 474 102.0 86.0 1.1402
2 1.30 476 103.0 87.0 1.0954
3 1.30 475 105.0 88.0 1.1832

H1 1.20 476 106.0 89.0 1.1402
Z 1.30 478 106.0 90.0 1.1402
3 1.10 477 107.0 91.0 1.0954

TOTALSI 96.00 J 29.40 68.90 J11288.00 J 2266.0 1915.0 J 26.6591
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|$V/VeL.. Rel_,-r OCt_2atlor TeSt Ssr_es

[SP Outlet Me'_o_ S Saml_las. Vorkshee', 2

|SOK|N[T|C P[RFORI_AN:[bfORKSH[[TANO PARTICULAT(CALCULATIONS F|[LD DATAAV[RAG[S
Plant: VPL Perfomed by: [rtC Squ_sr
Date: S/19/92 Printed De-Aug 1is: ko./iype: NS/Hetals-H? Avg Velocity Mead (_n H20) dP(evg) • ©.7:!
S,_la Location: Unit Z. (SP Out|a_Start/$top l_me: 1445-1635

Av90rtftcs Netar Reading (in H20) _(avD) • _.[_
PARAM[T(R SYMBOL VALU[

(calc) Avg Stack Temperature (dab r) T(m evg) • 4S2 4
NozZle Diameter, Actual (in) N(d) O.ZSO

i Peter Tubs Correction Factor C(p) 0.8400 Average Meter Temperature (deor) T(m ev9) a 99 4
Gas Meier Correction Factor (alpha) 1.0100
Stack (Duct) D_mens_ons (_n): Avs SQRT(dP) • C.t_"

Radius (if round) R 0.00
Length (if rectangular ) L 64.00 CALCULAT[OVALU[S
Vtdth (if rectangular ) V E16,00

Aria of Stack (aq ft) A(s) ( 95.00 ) Meter Volume (std. cu. ft.) V(n st¢)• St+S_

| Of Sample Po4_ts P 24 Stick Gas Vatar Vapor Proport_o_ |(w_) t _.O_Z
Total Sampling T_mo (r_) (t_e_a) ( 95.0C )
6aro_stric Pressure (_n Hg) P(b) 2S,E_ Me1. Vt,. Stack Gas Dr_ _(_} • 3:,_
Stack Static Pressure (_n H20) P(sta;k) ]d.D_
Gas Me:at Initial Raad_n0 (cuft) 306.61 Me1. Vt., Stick Gas Vet M(s} • Z_.3_
Gas Meter Final Reading (Cuft) 37_.5)
kit G_s Sample Volume (cuft) V(m) ( 67,70 _ Abs Stack Pressure (_n Hg) P(S] = 3_._

Vol of Ltq_d Coilacte_ (m_) Vl(c) 136 3 AvD Stick Velocity (re/st:) V{s avD_ • t:_!
Vol of L_Q 0 S%d. COHOS. (scf) V(w sad) ( _.S_ )
Vt. of Falter Part_culats (g_) 0.0232 lSoktnettctty (_) ; ] • 1¢;.l
V:. of Probe Vash Particulate (gm) 0,00_:
Vt of Comlptned Particulate (g_) g(¢) ( 0.023_ ) Stack Gas STO Vol Flow (dscfm) 0[s) • IBES_
Vt of Total Metals (ug) g(m) 40_.0
02 Concentration (by C(H) k 02 3.90 Actual Stack Gas kol Flow (acfm) O(a) • 3S_ZZ7
C02 Concentration (by C(H) _ C02 14.9C Percent XS Air P[k • 22 2
CO Concentration !by C(H) _ CO O.O Particulate Loading. dry(Or/dscf) C(s std_ • 0.0:5_
N2 Concentration (by d*ff.) X NZ ( 81,20 ) Particulate Leaden9, 97% 02(mg/dscm.)C(s st_} • lC

_ . Part_culate Load_ng. dry O 7 _ 02 (Dr/dscq) u 0.00:_
S,m¢1,, de lock Veloc,t' Or_c', Stack, Gas Hater SORT(d') Heat input Rata. HO,u/hr - 927,_

Point ] Tame Head, dP geter.dHiiTemp Tamp (degF) Particulate (m*ssion gate(lb/hr) [(p) • 0,072I (_n H20) (*n H20) (de9_) tn I out Part*culate (mission Rata(lblMBtu) = C,00_5
....... • ........ * ........ 4........ • ......... , ........ , ........ , ......... Total Metals (mssion Rata()b/MB_) * _.00_;7

A] 4.00 0,78 1.80 460 67.0 96.0 0.8632
2 4.00 0.73 1.70 462 90.0 06.0 0.8544
3 4,00 0.66 1.60 461 92.0 07.0 0.8124

61 4.00 0.90 2.10 459 95.0 08.0 0.9487
2 4,00 0.62 1.90 461 97.0 90.0 0,905S
3 4.00 O.77 1,00 463 98.0 09.0 0,8775

CI 4.00 0.63 I.S0 462 99.0 89.0 0.7937
2 4.00 0,64 1.50 454 99.0 90.0 0.8000
3 4.00 0.59 1.40 462 100.0 91.0 0.7651

01 4.00 0.66 1,60 463 100.01 01.0 0.8124
2 4.00 0.70 1.60 463 lOi.O i 92.0 0,8367

3 4.00 0.64 1.50 461 101.0 92.0 0.$000
(1 4.00 0.83 2.00 460 102.0! 92.0 0.9110

2 4.00 0.74 1.70 461 103.0 93.0 0.0602
3 4.00 0.56 1.30 461 103.0 93.0 0.7463

FI 4.00 0.62 1.90 462 103.0 93.0 0.90SS
2 4.00 O.U 1.60 464 103.0 93.0 0.8246
S 4.00 0.65 l.SO 463 102.0 93.0 O,90SS

Gl 4.00 0.59 1.40 465 lOZ.O 93.0 0.8246
| 4.00 0.66 1.60 463 102.0 93.0 0.8062
3 4.00 0,60 1.40 464 102.0 03.0 0,7661

HI 4.00 0.72 1.70 463 102.0 94.0 0.0124
2 4.00 0.67 2.00 465 103.0 94.0 0.7746
3 4.00 0.68 1.60 465 104.0 94.0 0.6485

_OTALS[ 96.00I 16.9_I 39.70 |1097.00I 2390.0I 2_67.0 20.0SZ4
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)

O&V/_%_. Rebu_nOpti_zat,on Test Series
t

[SP Outlet Me_hOdS Samples. Vorksheet 2
J

l|N[TlC P[RFORNANC[MORKSH[(TANDPART|CULAT[CALCULATIONS F|[LD DAIA AV[RAG[S
Jant: WPL ' Performed by: (rt¢ Squ_er
elite: S/20192 Printed 04-Aug Test No./Type: MS/MWtI|I-M8 Av9 Velocity Head (in f120) dP(avg) • 1.23:

temple Avg Orifice Meter Reading (in H201 dH(av9_ • 2.69_
Location: Unit 2. (SP OutletStart/Stop Tim: Og38-11ZS

H PARAM[T[R SYMBOL VALU[

v.&_v

• P|tot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) • 91._
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Oimnslons (In): Avg SQRT(dP) • I 08_

Radius (if round) R 0.00
Length (If rectangular) L 84.00 CALCULAT(OVALU[S
Width (if rectangular) V 216.00

Area of Stack (eq ft) A(s) ( 96.00 ) Meter Volume(std. cu. ft.) V(m std) • 8_.27

t of Sample Po|nts I 24 Stack Gas Water Vapor Proportion O(wo) • 0.0_
lota_ SamplingTime (min) (there) ( 96.00 )
Barometric Pressure (in)49) P{b) 29.7S No1. Vt.. Stack Gas Dry M(d) • 30.G_
StaCk Static Pressure (in H20) P(stack) 20.000
GasMeter Initial Reading (c_ ft) 376.7i 14ol. Vt.. Stack Gas Ve_ M(s) • 28 _:
GasMeter Final Reading (cuft) 464.61
Net Gas SampleVolume(cuft) V(m) ( 86.10 ) Abs Stack Pressure (in Hg) P(s) • 3_ 22

Vol of Liquid Collected (m_) Vl(c) 191.1 kvg Stack Velocity (ft/sec) V(s avg) • 76
Vol o_ Ltq 8 Std. Cohos. (sc_) V(, std) ( 8.tg_ )
V_. of Filter Particulate _gm) 0.046_ Isoktneticity (X) _ ] • 1_
Yr. of Probe WashPa_ticulate (g_) 0.000_
Vt of CombinedParticulate (g_) M(p) ( 0.0465 ) Stack Gas STOVol Flow (dscf_) Q(s) • 24:.
Vt of Total Metals (ug) H(m) 634,7
02 Concentration (by C(M) X 02 3.70 Actual Stack GasVol Flow (acfm) O(a) •
C02 Concentration (by C[M) X C02 15.60 Percent XS Air P[A •
CO Concentration (by C(M) X CO 0.0 Particulate Loading. dr¥(gr/dscf) C(s std) • 0.00_
N2 Concentration (by diff.) X flZ ( 80.70 ) Particulate Loading. 8?X O2(mg/ascm)((s stO) • 1_

Particulate Loading, dry t 7 _ 02 (gr/_s:f_ • 0 OOZE
Sample , dClock ,VeiocitY,ur,,,c, ] Stack Gas Mater SORT(UP)inept Input Rate. NBtul,r - )224._:

Point IIITtme Head. dP _eter.o_l Tamp Tamp,(degF) iParttculate (mssion Rite(lb/hr) ((p) • 17.5_:(in H20) lin H2D)I (deg_) In I out LParttculate Emission Rate(lb/_Bt_) • 0.0)44
....... +........ • ........ +........ * ................... * ................... !Total Metals (mission Rate(lb/_B_) • 0.0000:

A1 4.00 l.SO 3.SO 462 76.0 74.0 1.2247
2 4.00 1.30 3.10 464 82.0 75.0 1.1402
3 4.00 1.10 2.60 463 86.0 76.0 1.0488

61 4.00 1.40 3.30 461 89.0 77.0 1.1832
2 4.00 1.20 2.80 462 92.0 78.0 1.0954
3 4.00 1.30 3.10 462 93.0 79.0 1.1402

CI 4.00 1.20 2.80 463 94.0 80.0 ! 1.0954
4.00 1.10 2.60 465 96.0 81.0 1.0488

3 4.00 1.40 3.30 464 97.0 82.0 1.1832
01 4.00 1._0 _.60 462 98..0 83.0 1.0954
| 4.00 1.00 2.40 463 98.0 84.0 1.0000
3 4.00 I 1.10 2.60 462 98.0 85.0 1.0488

[1 4.00 1.40 3.30 460 99.0 86.0 1.1832
Z 4.00 1.30 3.10 462 101.0 87.0 1.1402
3 4.00 1.20 2.80 464 103.0 i8.0 1.0954

Fl 4.00 1.00 _.40 465 103.0 89.0 1.0000 "
4.0© 0.63 l.SO 467 104.0 89.0 0.7937

3 4.00 1.40 3.30 466 103.0 80.0 1.0000
_1 4.0_ l.SO 3.50 467 105.0 81.0 0.7937

4.00 1.40 3.30 469 106.0 92.0 1.1832
3 4.0© 1.20 2.80 468 107.0 92.0 1.2247

HI 4.0_ 1.30 3.10 466 107.0 93.0 1.1832
2 4.0C 1.20 2.80 468 108.0 94.0 l.OgS4

3 4.0_ 1.20 2.60 465 108.0 94.0 1.1402 !_q
TOTALSI 9S.00I ZS.S3I ..40 111140.00 2353.0 I Z03g.OI _S.1374

q
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lILY/VeiL, Reburn Opttmizition Test Series
J

(SP Outlet Metho_ S Samples. Vorks_et 2

ISOK|N[T|C P[RFORHAN_(WORKSHE(TAND PART|CULAT[ CALCULAT|ONS FZ[LO DATA AV(RAG[S
Plent: VPL Perfor1_ed by: Eric Squter
Oete: 5/20/92 Printed O4-Aug Test No./Type: MS/Metals-H9 Av9 Velocity Head (in H201 dP(evg) - C.736
Senq)le Locat(on: Unit 2. [SP OutletStart/Stop Time: 0935-1126

Avg Or|face Meter Reading (in HZO) dH(evg) - J.733
PARAM[T[R SYMBOL VALU[

(cIlc.) Avg Stack Temperature (degr) l(a avQ) • 46Z.1
Nozzle Diameter. Actual (in) N(d) 0.250
Peter Tube Correction Factor C(¢) 0.8400 Average Meter Temperature (degr) 1(_ evg) - 99.&
Gas Meter Correction Factor (alpha) 1.0100
Stack (Duct) Dimensions (in): Avg SORT(de) - C.BSS

Radius (if round) R O.OC
Length (if rectangultr) L 64.00 CALCULAT(OVALU[S
Vtdth (if rectangular) V 216.00

Area of Stick (sq ft) A(s) ( 96.00 ) Hater Volume (std. cu ft.) V[_ std) • 85 _5

f of Simple Points # 24 Stack Gas Vater Vapor Proportion 8(wo) • C.I_
1oral Sampling 11me (mln) (there) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.74 NO1. Vt., Stick Gas Dry _(d) - 3C.S_
S_ack Static Pressure (i_ H20) P(stack) 14.00C
GaS Ml_ter ]niti81 Reading (cuft) 465,0; Me1. _t,, Stick Gas Wet N(s) - 2_.2_
Gas Niter tins1 Reading (cuft) 533,71
Net Gas Sample Volume (cuft) V(m) ( 68.70 ) Abs Stack Pressure (_n Hg) P(I) * 30.T7

Vol of Liquid Collected (ml) Vl(c) 159.9 Avg Stick Velocity (fillet) V(s evg) • ¢;Z2
Vol of Liq 9 Std CohOs. (Icf) V(, std) ( 7.$2£ )
Vt. of Filter Particulate (g_) 0.0)55 ]sokinettctty (Z) _ I - 10_._
Vt. of Probe Vash Particulate (gm) 0.0000
Vt of Combined Particulate (9m) H(p) ( 0.0155 ) Stack Gas STO Vol Flow (dscfm) Q(s) • 1690e5
Vt of Toil1 Metals (ug) H(m) 359.9
02 Concentration (by CEH) X 02 4.00 Actual Stack Gas We1 Flow (ecfm) Q{t) • 3580§_
C02 Concentration (by C(M) X C02 15.20 Percent X$ Air P[A • 23 1
CO Concentration (by C(H) _ CO 0.0 Particulate Loading. dry(gr/dscf) C(s |td) • 0.0037
N2 Concentration (by diff.) _ N2 ( 80.80 ) Particulate Load_ng. 17_ OZ(mg/_scm)_(s lid) • 7

Particulate Load_ng. Dry 9 ? _ 0_ (gr/dscf) • 0.003_

$,mpl. I dClock V,locttyiOr_fice St,ck _.s M.ter ISQRT(dP) Heat Input R, te. MBtu/hr - 93' 2,
Point Time Head. dPMeter.dH Tamp Tamp (ckegF) Particulate Emission Rate(lb/hr) [(p) • 5.938

(in H20) (_n H201 (dtgr) in I OUt Particulate (m_ssion Rate(lb/HBtu) • ©OOS:
........ • ......... , ........ * ................... , ........ • ....... • ......... Tote1Hetals Emission Rlte(lb/MBtu) • _.00_15

All 4.00 0.64 2.0_ 461 97.0 97 0 0.9165
2 4.00 0.83 Z.O0 463 99.0 97 0 0.9110
3 4.00 0.86 Z.O0 462 101.0 97 0 0.9Z74

91 4.00 0.88 2.10 460 103.0 97 0 0.9361
2 4,00 0.81 1.90 461 104.0 97 0 0.9000
3 4.00 0.79 1.90 461 104.0 97 0 0.8888

C1 4.00 0.69 1.60 463 105.0 97 0 0.8307
Z 4.00 0.68 1.60 465 105.0 07 0 0.8246
3 4.00 0.62 l.SO 467 105.0 97 0 0.7874

01 4.00 0.68 1.60 465 104.0 96.0 0.8246 *
| 4.00 0,74 1.70 468 104.0 96.0 0,8602
3 4.00 0.67 1.60 463 103.0 96.0 0.8185

(1 4.00 0.82 1.90 462 103.0 96.0 0.9055
Z 4.00 0.78 1.80 405 104.0 96.0 0.8832
3 4.00 0.62 l.SO 464 103.0 95.0 0.7874

FI 4.00 083 2.00 463 103.0 9_0 0.9110
Z 4.00 0.70 1.60 463 103.0 95.0 0.8367
3 4.00 0.69 1.60 462 103.0 95.0 0.9110

G1 4.00 0.62 1.50 458 103.0 95.0 0.8367
2 4.00 0.65 1.50 460 103.0 95.0 0,8307
3 4,00 0,60 1.40 459 102.0 95.0 0.7874

HI 4,00 0.71 1.70 457 102.0 95.0 0.8062
2 4,00 0.85 Z.0O 459 102.0 95._ 0.7746
3 4.00 0,70 1.60 458 104.0 95.0 0.8426

TOTALS 96.00 I 17.66 I 41.60 11090.00 I 2469.0 I 2303.0 I 20.5409
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APPENDIX F

OPTIMIZATION TEST

FLYASH RESISTIVITY AT
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Resistivity Calculations
Ash

........ V-I Curve Data .............. Spark Data .... Resistivity. Ot_lc

Delta V Plate Ash ......... fro_ .......

Date Run MWe l(uA) (KV) Area(cm2) Depth(c_.) Volts uAmps V-] Curve Spark

| Ap- RI2 110 ] 00 3.151 5 0.]75 B00 1.68 9.06*]0 4.2£+]0

21Ap- R][; 96 2 00 0.470 5 0.053 100 0.19 Z.ZE-10 1.5£-]1
21A:- R]}_ 62 0 46 8.470 5 0.427 " " 2.1£*11 "

22 A_- Ri'_ 57 I OC 4.8]_ 5 0.091 100 0,2b 2,E_*21 _.5£*10

23 Ap- EI'5 57 0 75 3.6]0 5 0.248 100 1.2= 9.76*!0 3.7£*09

2_ A_- Rile 110 10C, 1.590 5 0.073 ]0D 9.8 1.16*11 ).5£*D_

27 A;" R2i7 lID I 0C 2.056 5 0 10_ 100 0.1 1.0Z-:: 1.I[-:1

28 Ap- Ei;6 S: I 00 Z.8_B 5 0 105 100 0.08 1.4£-11 1.3[*:I

2_ A:- Ell9 82 I OC 4.000 5 O 143 " * 1.4£*:2 "

17 Ma) EI2( 55 2 0;' 2.0DD 5 O 210 " " 2.4E-10 "

17 Hay R_25 56 2 55 2.ODC 5 0 186 " ° 2 IE*I0 "

1E May R126 110 i O_ 3.745 _ 0 236 400 3.07 7 9[-IC 5.9E*O9

1_ May El( _ l]_ 1 0C _._67 5 D 067 200 3.3g 3 3E-ll S,5£-06

19 May R:26 82 l 0: 5.813 _ O 282 I00 0.14 6 8Z-iD 2.7[-;&

20 Me) _129 _ I O0 3.326 _ 0 _39 " " 3 8E-10 "

20 Ma) RI3C 82 2 0C 1.20_ 5 0 439 " * E 8E-09 "

" - pre_a:uoe spe-k, nc spark da:a
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Res_st_viSy Data, Nelson Dewey Station. Unit 2, North ESP Inlet

Run 12, 4/I/92, llOU,We Run El, 4/21/92, 98HWe Run 113, 4/21/92, B2MWe

Plate Current, uA Plate Current, uA Plate Current, uA

Voltage Clear Dirty Voltage Clean Dirty Voltage,K Clean Dirty
..-.... ..... ..... .0...00 ..... ..... ......... ..... .....

4.0 0.00 0 O0 E 0 0.00 0.09 5.0 0.00 0.00

5.0 0.16 0 DI 7 0 0.05 0.14 E.O 0.14 0.09

6.O 0.37 0 02 0 D 0.18 0.24 7.0 0.34 0.09

? 0 0.56 0 04 9 0 0,42 0.27 8.0 0.46 0.Ie-

B 0 0.87 0 12 I0 0 0.62 0.52 9.0 0 52 0 12

9 0 1.00 0 25 II 0 0.81 0.(53 10.0 0 El 0 2(

10 C 1.56 0 5) 12 C 1.O6 0.B9 11.0 0 g( 0 27

II 0 1.83 0 (52 13 O 1.45 l.IE 12.0 I 4E 0 32

12 C 2.32 I 12 IC 0 2.02 1.72 13.0 1 75 0 33

13 C 2.85 I 43 15 0 2.74 ).42 14.0 2 II 0 )6

1( 0 )mC6 1 92 16 D 3"30 15.0 2 44 O (C

15 G 4.15 2 5_ I(5.0 2 91 0.42

17.0 3 15 0._7

)

)

I

)I
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R_, 114, 4/22/92. 57H#e Run I1E, 4/23/92. 571_we Ru_ lIE. 4/24/92. ll0_

Ptate Current, UA Plate Cuv're_, uA Plate Current. uA

Voltage Clear O_rty Voltage £_ean O_rty Voltage Clean D_rty
....... ..o-. ..... ......b .,.°.- -,--.- ------- ---,-- -..---

5.0 0.00 00_ 7.0 0.O0 0.00 6.0 C.00 0.00
6 0 0.06 0 O0 B.C 0.06 O,0_ 7.0 0.14 0.13
7 C 0,2, C 0_ 9,C 0 4e 0.00 8.0 0,32 0.16
E C, 0.3? 00_ 10.0 0 77 0,00 9.C 0.,_3 C,34

9 C 0.5_ O 03 11.0 1 C! 0.Oc_ lO.C O,7,c 0.35
10 C 0.E" 0 O? 12,0 1 2F, C.3_ 12.0 1.0E C.SE
11 0 1.Ii 0 0.c, 13.C I 6? 0 5E 12.0 1.2E 0.9_

12 C I._._ {).l_ I_ C 20_ 0.77 13.0 1.71 I.I._

13 C I.E._ 0.22 15.0 2 22 14.0 2.14 1.55

1_ C I.._ C,,EE 16.0 2 64 I_.,C 2.82 1.7_

15 0 2 _:E 0.77 17.C 3 05 1E,C 3,2_ 2,28

16 0 2.9E 2.22 17.C 4.01

17 0 36-_

18 0 4.0_
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Rwn ]25, 5117192. S6MWa Run ]26. 5/18/92. 110MWe Itu_ ]27. 5/19/92, 110M

Plata Current. uA P)ate Current. uA Plate Cwrrent. uA

Voltage Clea_ O_rty Voltage (:lean Oirty Voltage Clea_ Dirty
--,-o-.-- -re-'- -''-- ,,,.... ,. ,. ,..... m...., --..,--Q ---,... -,- .,,,-

3,0 0,0: 0,0: 4 0 0,00 0.00 4.0 0 O0 0.00
4,0 0 ;2 0,0: 5 0 0.0 (. 0 00 5.0 0 0_. O,OG

5.0 0 ._2 DO: S 0 04_ 0 02 S.O 0 3_ 0.0:
6.C 0 S9 0,C" 7 C 066 0 00 7 0 0 59 0.00
7.0 0 6_ C,=6 8 0 0.97 0 (;3 B 0 C O0 0.0,_

e.O 1 1= 1.67 9 C 1.16 0 L)7 S C 1 03 0.03
9,0 ! 6! 2._._ 10 0 1.67 0 35 )(_ 0 1 =_ 0.05

10 C 2 15 4.7._ 11 _ 2.0: 0 68 11 0 1.7_ O.0B

11.0 2 56 6,3C 12 C 2,49 0 97 12 0 2.0_ 0.62
12,C 3 32 7,7E 13 C 2.75 1 45 13 0 2.6£ 0.8;
I._.C _ C_ 9.9._ 1= (_ 3.64 ! 73 14.0 3.3C _,.42

1_.C 2 1= 1._.0 3.9,:
1E.0 4.75

17.0 5,42
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APPENDIX G

OPTIMIZATION TEST

TRACE METALS AT
ESP OUTLET.--DATA SUMMARY
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R_ _ " _ro_ haI¢ Rut 3 - Fro't _a TM

[rlssio [r'ss_O
V_std Os Rate YmstO Os Ra_e

Metal ug/sample (ft3) (ATOM) (lb/hr) Metal .g/BaBble (f:_) (A:rM) (lb/_r)

Silver _ 0.7 6g.09 199355 c 0.0_ $_lver _ 1.08 S2.12 148_ c 0.00_
Arsenic Sg.3 .... 0.02£ Arsenic 23 6 .... 0.0:9
Oariu_ 56.4 .... 0.0Z6 BarTer 9.3_ .... 0.0_)4
CaoYn_ 4.17 .... O.OOZ CeClrn_um 2.25 .... 0.00:

Chromik_n, 22.6 .... 0.00_ C_romlue' 4.6 .... 0.0CZ
Lead 73.8 .... 0.02? Lead 5.69 .... O.ODE

Seleniu_ 11.5 .... 0.004 Selent_ 17.1 .... 0.D:7
Total Metals• 246.5 .... • 0.00S Total Metals• 62.1 .... • 0,024

Run ! - Back Half Run 3 - Back flalf

[missio [_tseto
Vmstd 0s Rate Vnlstd Qs Rate

Metal ug/sa_le (ftl) (A:_) {l)/_r) Metal uO/sample (ft3) (A:r_) (i_/h,}

Silve_ • 0.95_ Sg.0g 190355 • C 0:;, Silver , 0.9_F 52.12 146£_S • 0._:
ArSenic 1.E .... 0.0_1 Arsenic c 0,_74 .... , O.O_:
Oariu_ 3,1 .... O.001 Ba-l_ 3,51 .... 0.0:3
Ca_,_u_ 1.!_ .... 0,0_ Ca_, 1.220 .... 0,0::

Chro_u_ 3.93 .... C.0_2 Chromium ).O3 .... ).CO;
Lea_ 19,_ .... 0.0_ Lead c 0.27_ .... c 0.0_

Selen_ue 216 .... G.062 Seleniu_ 75.0 .... O.CZB
Total Metals( 246,6 .... • C.0): Total f_tals( 83.1 .... c C.032

Total Train • 49[ 1 .... •C.169: Total Train • 145.! .... c_.035_

Ru_ 2 - Front Half Run 4 - Front _alf

[_lssio [_iS$1_

V_std Os Rate Vmstd 0s Rate
Metal uB/sam_le (ft3) (A:rH) {Ib/_r) Metal ug/sample (ft3) (ACrv) [Ib/hr)

Silver • 0.7 S1.0Z 146808 • 0,000 Silver 0.731 S1.43 1479g3 C.0);
Arsenic 32.6 .... 0.012 Arsenic 82,2 .... 0 03:
Bar_u_ 34.B .... 0,013 Barium 63.2 .... 0.C_2
C_u_ 2.35 .... 0.001 Caclmiu_ 5.82 .... 0,0:_
Chro_lut 11.5 .... 0.004 Chr_ium 33.3 .... 0.0:3

LeaU 27,9 .... 0.03! Lead 87.6 .... 0._32
Selenium 22.0 .... 0,008 Seleniu_ 15.7 " " 0,006

Total _etals• 131.9 .... • 0.050 Total Metals 308,8 .... 0.116

Run 2 - Back Half Run 4 - Back Half

[mtssio (m_esto
Vmstd Os Rate Vmstd Qs Rate

Metal ug/sample (ftl) (ACFM) (Ib/hr) Metal ug/sample (ft3) (ACFM) (lb/hr)

Silver c 0.95 51.02 145800 • 0.000 S|lver c 1.02 51,43 %47993 ¢ 0.000
Arsenic 4.28 .... 0.002 Arsenic . 0.669 " " 0.000
Barium 3.56 " " 0.001 Barium c 2.91 " " c 0.001
Cedmi_ 0.676 " " 0.000 Ceck_ium 1.16 " " 0.000

Chromium ¢ 1.63 " " ( 0.001 Chromium ¢ 1,25 " " ( 0.001
Lead , O.ET] " " < 0.000 Lead 1._9 " " 0.000

Selenium 81.9 " " 0.031 Selenium 121 " " 0.046
Total Metals• 93.4 " " c 0.036 Total Metals• 129.6 " " c 0.050

Total Train c 225.2 " " ¢0.0659 Total Train c 436,6 " " c0.1674
/
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Ru_ 5 - Front Half Run 7 - Front half

[_ISSlC [rlSS_

V_stO Os Rate Vmstd Os Rate

Metal ug/sample (ft3) (ACFH) (Ib/hr) Metal ug/sample (ft3) (ACFM) (Ib/nr)
0.... .............. .... ..... ..... ....... .... ... .... .....

Silver • 0.700 83.36 )44220 • O.OOC Silver c 0.700 64.59 186568 < O.OOC
Arsenic 39.2 .... 0.015 Arsenic 26.8 .... O.OIC
Bariur 48.4 .... 0.018 Barium 18.5 .... 0.007
Cadmium 28.9 .... 0.011 Cadmium 11.30 .... 0.004
Chromiu_ 23.7 .... 0.009 Chromium )Z.8 .... 0.009

Lead 76.7 .... 0.029 Lead E2.1 .... 0.008
Selenium 17.5 .... 0.007 Selenium 17.1 .... 0.007

Total Metals• 235,1 .... • 0,090 Total Metals• 119.3 .... c 0.046

Run 5 - Back Half Run 7 - Back Half

[missio [missio
VmstO Os Rate Vmstd Os Rate

Metal ug/sample (ft3) (ACFH) (Ib/hr) Metal ug/saeple (ft3) (ACrH) (Ib/hr)
..°.. ........° °.... ...- ....° ..... ..°....... ......... .°..

Silver • 0.900 83.36 244220 • 0.000 Silver < 0.926 64.59 186568 • 0.000
Arsenic 0.360 .... O.OC: Arsenic 42.7 .... 0.016 ..
Bariu= • 2.57 .... • 0.001 Barium S.3 .... 0.002
Cao_niu_ 0.756 .... O.OOC Cadmium 1.03 .... 0.003
Chromiu_ 1.56 .... O.O01 Chromium 1.05 .... C.O_i

Lead 1.83 .... O.OOI Lead 1.76 .... O.O_:
Selen_u= 525 .... 0.20_ Selenium 236 .... 0.09:

Total Metals< 533.0 .... • 0.203 Total Metals• 289.7 .... • 0.11! i

Total Iraln • 78e.I .... c0.2932 Total Traln • 409.0 .... •0.1561

Run 6 - Front Half Run B - Front Half

E_i ss_o [rnlss_c
Vrnstd Os Rate Vmstd Os Rate

Metal ug/sample (ft3) (A'.FM) (Ib/nr) Metal ug/saeple (ft3) (A_FM) (Ib/nr)
.. ..... .. .... . . ............. ..... ...°...°.... ...........

Silver • 0.70._ 84.9 247446 • 0 00_ Silver • 0.700 85.)7 )43603 • O.OC:
Arsenic 31.6 .... 0 012 Arsenic 38.4 .... 0.015 !

Barium 29.2 .... 0 01] Barium 33.4 .... 0.013 J
Cadmiurr, 4.85 .... 0 002 Cadmi_ 7.05 .... O. 013 I
Chrom_urn 14.2 .... 0 005 Chromium E7.5 .... 0.0!0

Lead 3).8 .... 0 013 Lead 30.2 .... 0.012
Sel eni urr 20.Z .... 0 008 Selenium 14.3 .... 0.0D5 |

Total Metals< 133.6 .... • 0 051 Total Metals• 151.6 .... • 0,058 I
Run 6 - Back Half Run 8 - Back Half

[mi ssio [missio I
Vmstd Os Rate Vmstd Os Rate I

Metal ug/sample (ft3) (ACFM) (Ib/hr) Metal ug/sample (ft3) (ACFM) (Ib/hr)

Silver c 0.906 84.9 247446 • 0.000 Silver • 0.884 85.27 243603 • 0.000 l
Arsenic 0.259 " " 0.000 Arsenic 34.9 .... 0.013 IBarium c 2.59 " " c 0.001 Barium c 2.53 " " • 0.001
Cadmium 0,640 " " 0.000 Cadmium '0.614 " " 0.000
Chromium • ].SS " " • 0.001 Chromium |.85 .... O.OOI i

Lead 1. SO " " O. 001 Lead 1.36 " " O.001 i
Selenium 434 " " 0.166 Selenium 441" " " 0.168 I

Total Metals• 441.4 " " c 0.18g Total Metalsc 483.1 " " • 0.184

Total Train • 575.0 " " c0.2195 Total Train • 634.7 " " ¢0.2422

/
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Eu_ _ - Fr_'L he_f

[_SSiC
Vrs:: Os Ra_e

_etal uglsam_e (f_Z) (A_rV} (]b/hr}

$_lver ( 0,70C 65.27 2435:3 • 0.0_3
Arsenic 21.4 .... O.O_E
Be_tu_ 33.0 .... 0.00:
CaeSium 12.4 .... 0.005

Chroen_um 9.23 .... 0.00:
Lead ]6.E .... 0.007

Selenium. 10.7 .... 0.004
Total Metals( B4.2 .... c 0.032

Run 9 - Back Half

E_ss_c
Vmstd 0s Ra_e

NePal ug/sa_le (ft3) (A_rV) (1b/n-}
..... .. ...... . ..... ...- - ....

Silver c C.9E_ 65.27 243603 ( 0.00_
Arsenic 78.4 .... 0 035
Bariur',. • Z.77 .... • 0 00!
Cao_u_ 0.67_ .... 0 0_:

Chromium 2.2_ .... 0 0:]
Lea_ 1,E2 .... 0 0_2

Seleniu_ 16_ .... O 07?
To_al Metals< 275.7 .... • 0 105

Total Train ( 359.9 .... (0.1373

G-S



APPENDIX H

OPTIMIZATION TEST

PARTICULATE SIZING DATA SUMMARY AT
ESP INLET AND OUTLET

H-I
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VP&L Particle Siting

Run AndS. Inlet. ?7 Apt Run AndG. Inlet. 20 Apt

Sampling Data C1_. _ [CO Samplinq Data Cum. _ [Ci3

............. Stage Catch(mq) _ Le_s Than (microns) ............. Staqe Catch(mq) Z Less Than (micrnn

E-time= 4 1 5.6 7.3 92.7 IO q [-tin_- 4 i ?.R S.S 94._ I! R
Vm= 1.784 2 9.7 17 7 79.9 G.8 Vm_ 1.491 ? 4.? 8.3 FIG.2 7.3

Pb- 29.82 3 20.9 27 4 $2.S 4.6 Pb- ?9.45 3 10.7 21.1 G5.l S.O

Ts- 470 4 13.0 17 1 3S.4 3.? Ts-- 460 4 8.6 17.0 48,1 3.4

Sstat-- 20 S 10.8 14 ? 21.3 ?0 S,_tat-- IG S 9.7 1.q.1 79.0 ?.?

Tin= 90 6 9.3 12 ? 9.1 1.0 lm- IO G 9.5 IR.7 10.3 I ]0

Delta h= 0.$34 7 3.3 4 3 a.7 O.r,! Orlta h- O.4Fll 7 ?.3 d.S S.7 O G/

Delta p- ].]0 8 1.3 1 7 3.0 0.4l D_lta p- 0.84 R !.3 2.6 3.2 0 4S

On= 0.172 Backup 2.3 3 0 0.0 ," 0 4l fin- 0.I7? Backup l.G 3.Z 0.0 • 0.4S
]soktn,, 101.0 Total 7G.2 100.0 _ ] ,_oki n-_ 99.9 Total 50.7 lO0.O

Imp ACFM-- 0.75 Imp ACFN= O.GS
J_ q

Run And/. Inlet. _9 Apt Run AndS. Inlet. l May

Sampltmj Data Cure. X [CD Sampllnq Data C_. Z [CD

............. Stage Catch(mq) X Less Than (micrnns) ............. Stage Catch{eq} _[ Less Than (micron
E-t ime- 4 1 26.7 33.9 fig l il.9 E-time-- 4 ! 19.5 25.3 74.7 13.a

Vn_ 1.536 2 8.4 10.7 55 S 7.4 _ 1.177 2 14.5 18.8 SS.R 0.4

Pb= 29.26 3 10.7 13.6 41 9 5.0 Ph-- 29.74 3 9.9 12.9 43.0 5.7

Ts- 470 4 8.6 10.9 3I O 3.4 Ts-- 430 4 g.3 10.8 32.2 3.q

Sst_t'= 15 S 9.7 12.3 IR 7 2.7 S_tat- !0 S R.O 10.4 21 FI 2._

Tin=- 100 6 9.5 17..! G G I.I Tin- 75 G 9.8 17.7 9.1 ! ?

Delta h= 0.3 7 2.3 2.9 3 7 O.G7 Dr,lta h-- O.SSq 7 4.1 5.3 3R 0 77

Delta p- 0.75 8 1.3 l.G ? 0 0 4S Pplta p- 0.4S B 1 5 1.9 I A 0 r_?

On= 0.172 Backup 1.6 2.0 0 0 - 0 45 Do- 0.177 Rackup 1.4 I.A 0 0 - 0 _2

lsokin= 103.0 Total 78.8 100.0 Y. l_n_,- 104.9 Total 77 lO0 0

imp ACFN--" O.G4 Imp A([M- o.r)o



WP&LParticle Sizinq

Run Andg. inlet. I Nay. llOt4We Run AndlO. inlet. 16 May. g?l_/r

Sampling Data Com _ [CO Samplinq Data Ctem. _ (CO
............. Staqe Catch(mq) % Less Than (microns) ............. Staqe Catch(m</) _ te_s 1ban (mirrnn

E-time- 4 1 6.S 14.6 B5.4 11.2 E-tin_- 4 1 12.5 1%.3 R4.7 134

Vm= 1.668 2 4.2 9.4 7G.0 7.0 Vm= l.?3q ? 17.5 15.2 Kq.S R.4

rS, 29,15 3 7.0 IS.7 GO.2 4.7 rh- ?q.43 3 13.0 1%.B 5].7 _.7

Ts= 400 4 7.9 17.R 47.5 3.? T_= 430 4 ii.2 13.6 40.1 ].q

Sstat- 20 S 5.0 11.2 31.7 2.1 S_tat- 14 s 17.2 14.R 2S.3 ?.%

Tm- on 6 10.1 22.7 R.5 1.O0 Tm- 9R G 17.9 15.7 9.5 I.?

Oelta h- 0.684 7 2.2 4.9 3 G 0.G3 Delta h- 0.77 7 5.4 G.5 3.0 0.77

Delta p- 1.20 8 0.6 i.R I.R 0 43 Drlta p= 0 4G R 1.4 !.7 1.3 O.S?
Do- 0.172 Backup 0.8 1.8 00 < 0.43 On_ 0.177 Rackup 1.1 !.3 O.0 " O.S?

X [sokln- 91.S Total 44.5 100.0 % l_okin= 104.8 Total R?.3 I00.OImp ^CFH= O.S0
Imp ACFH- O.72

Run And12, lnlpt, 18 Hay, 110!_/e
Run Andll. Inlet. 17 Hay. 57P41gp Cum. % FCO I

Sampling Data Com. _ [CO Sampling Data
............. Stage Catch(mq) Z Less Than (microns) ............. Staqe Catch(n:/) _ Less Than (micrnn

E-time- 4 1 27.9 35.7 64.3 17.0 E-time= 4 1 9.g 27.3 77.7 !?.3
Vaw 0.004- 2 5.5 IO.! 54.1 IO.5 Vm_- !.43R ? B.6 !q.4 SR.2 7.E

Pb- 29.fi2 3 10.3 IE.i 3R.1 7.7 Ph_ ?qR4 3 7.3 IES 41.R S.?

Ts= ,, 420 4 3.3 5.1 32.q 4.q 1_ 4GO 4 6.O 13.% 2R.? 3.%

Sstat- 20 S 7.2 11.Z 21.7 3.? S_tat- 14 S S.S 12.4 IS.R ?.3
Tm= 9B 6 O.8 13.7 O.O l.GO Tm- qo G 5 G l?.G 3.7 1 I

Delta h- 0.113 7 3.fi 5.6 2.3 o.qq Delta h- 03R7 7 0.7 1._ l.E fl 70

Delta p- 0.40 O 1 4 2.2 0.? 0 57 P_11a p- 1.10 R 0.7 l.G O.0 0 47
Dn= 0.154 Backup 0 1 0 2 0 0 • 0 G/ On- 0 lh? fiacbup 0 0 0.0 0 0 • 0 41

lsokin- 69.9 Total 54.1 100.0 _ I_nkin- ql 9 Iota1 44.3 IO0.0Imp ACrM_ 0 _0
Imp ACFH- 0.31

HI



IgP&L Particle SiTinq

Run Andl3, Inlet, 19 May, IiOIqWe Run Andl4, Inlet, l.q May, R?I_

Sampling Data Cure. _, [CO Samplinq Data Cues._ [CD
............. Stage Catch(mq) • Less Than (microns;} ............. Staqe Catch(mo} Z Less Than (Micron

E-t ime= 4 1 4.9 14.4 85.6 !1 .R [-time-- 4 I 2.1 8.0 9?.0 13.9

Vm- l.S 2 4.5 13.2 72.4 7.3 Vm-- 1.154 ? ?.1 8.0 R4.0 R.6

Pb= 29.74 3 S.S 15.1 SG.3 S.O rh-. ?9.GZ 3 3.6 13.7 703 5.9

Ts- 475 4 5.3 15.5 40.8 3.4 T._-- 440 4 4.4 16.7 53.6 4.0

Sstat= 20 S 5.1 15.0 2S.fl ? 2 Sstat-- 14 S 6.2 23.6 30.0 2.K

Tin- 78 6 65 19.1 6.7 I.I0 Tin-- 95 6 4.6 17.5 l?.S 1.3

Oelta h= 0.373 7 l.q 5.6 i.2 0.67 Drlta h-- 0.250 7 1.5 5.7 5.A o.7q

Oelta p- 1.30 B 0.0 0.0 !.2 0.45 Delta p-- 0.70 8 0.3 1.1 S.7 0.$4

Dn= 0.162 Backup 0.4 1.Z 0.0 _ 0.4 _, On-- 0.152 Rack,p !.5 5.7 0.0 < 0.$4

X lsoktn- 90.1 Total 34.1 !00.0 % Isokin-- 90.3 Total 26.3 lO0.q

ImpACFH- 0.65 ImpACFH- 0.41

Run Andi5, Inlet, 20 Nay, IlOl_#e Run Andl6. Inlet, 20 May, 8?MWe

Sampltmj Data Cum. X [/0 Sampltnq Data Cum. Z [CD

............. Stage Catch(mq) X Les._ Than (microns;) ............. Staoe Catch(mq) X Less Than |micrnn
[-time- 4 1 8.3 12.4 87.6 1?.5 E-time-- 4 I 17.5 18.1 81 .q 14.S

_w, 1,412 2 9.8 14.6 72.9 7.8 Vm= l.OSZ 2 11.7 I?.1 6q 8 90

Pb- 29.74 3 12.1 18.1 54.9 5.3 Pb-- ?9.72 3 ?O.B 21.5 48.3 6 !

T$,_ 460 4 11.9 17.8 37.1 3.6 Ts-- argo 4 21.6 22.3 2fi.0 4.2
Sstat- 20 5 9.3 13.9 ?3.2 23 Sstat-- 14 5 6.9 7.1 IR.R 2 7

Tin= 95 6 10.0 14.9 8 ? !.!0 Tin- 95 6 6.5 6.7 12.1 I 3

Dalta h= 0.398 ? 3.5 S.? 3.0 0.11 [lrlta h- 0.?04 7 5.1 6.3 5.R n _3

Dalta p- 1.05 8 0.8 I ? ! A o4R I_olta p_ 070 A 4 i 4.2 l.fi n _,G

Dn-- 0.162 Backup !.2 1 R 0.0 - 0 48 Dn= o. Ir,4 Rackup I.S 16 O0 " 0 ',r,

lsokin= 90.8 Total GG.q 100.0 _ l _,nkin- ql.l Total .qG.l 100.0

imp ACFM-- 0.58 Imp Ai'IM- 0.43



Run AndO?. Outlet. 17 Ray. 5_a141_

Run And01. Outlet. 16 May. 8714Ve Cure. X (CO
(Ires. _ [CO 5amp1incl Data

Sampllmj Data Staqe Catch(mOll _ Lets Than (micron
............. Sta9 e Catch(mq) _ Les_ lhan (micrnn_) .............

E-time- 60 1 0.1 7.1 97.9 13.4 [-t in_-- GO 1 O.O 0.O IOO.O !r,.0
17.619 2 0.3 5.7 91.7 R 4 Vm- 14.2q4 ? O.Z 4.5 95 % q 4

Pb- 29.43 3 0.5 10.3 Rt .4 5.7 rh- ?n.K? 3 O.q ?O.S 75.0 5.4

Ts,, 460 4 1.0 20.7 50.7 3.9 T_- 440 4 0.9 20.5 54.S 4

Sstat= 14 5 0.9 19.4 41.3 ?.S S_tat- 14 S 07 IS.q 38.5 ? R
Tom 80 6 1.0 70.7 ?0.7 !.70 lm- RO 5 0.7 !%9 27.7 i 4

Delta h- 0.281 7 0.5 10.3 10.3 0.71 0_1ta h- 0.1%7 7 0.4 9.1 135 O 87

Delta p= 0.90 0 0.4 0.3 7.1 0.57 Or,lta p" 0.%0 8 0.4 9.1 4.5 0 r,q
On,, 0.148 Backup 0.1 2.1 0.0 < 0%? On," 0.148 Rack,p 0.7 4.5 0.0 < 0 r_q

X Isoklno 100.6 Total 4.8 100.0 _ l_okin- IOR.6 Total 4.4 100.0Imp ^CT_4- 0.40

" ImP ACFIq- O.50

Run And03. Outlet. 19 Hay. 110l_
C1m. % FCO

Samplteq Data
............. Stage Catch(l_l) Z Less Than (micron_)

(-time" 60 1 0.2 3.1 95.9 12.3
Vain 21.124 2 0.5 7.7 89.2 7 .K

Pt_ 29.62 3 0.5 9.2 R0.0 5.2

TS" *" 470 4 1.3 20.0 GO.O 3.5

Sstat- 20 5 1.1 159 43.1 ? 3

Tm 84 6 1.2 18.5 74.K 1 tO

_lta h- 0.377 7 0.7 10.8 13.8 0.70

Delta p= 1.20 0 0.5 9.2 4.5 0.47
On, 0.148 Backup 0.3 4 fi 0 0 < 0.47

X [sokin- 103.8 Total 6.5 _OO.0

Imp ACFR- 0.50



APPENDIX I

OPTIMIZATION TEST

PARTICLE SIZING PLOTS--
ESP INLET AND OUTLET
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ESP Outlet Run 2
17 May. 1992
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ESP Outlet Run 3
19 May, 1992
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ESP Inlet Run 3
23 April, 1992
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ESP Inlet Run 5
27 April, 1992
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ESP Inlet Run 7
29 April, 1992
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ESP Inlet Run 8
1 May, 1992
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ESP Inlet Run 9
1 May, 1992
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ESP Inlet Run 10
16 May, 1992
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ESP Inlet Run 1 1
17 May, 1992

100

90-

80-
G)

E
=o 70-a_

E3

60-(0

03

c 50-
"7' ¢0 "

I--
= 40-
¢/)
(9

_j

_" 30-

_. 20- A'

10-

_._ I I I I I I
U

0 - 2 4 6 8 10 12 14 16

Particle Aerodynamic Diameter, um



ESP Inlet Run 12
18 May, 1992
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ESP Inlet Run 14
19 May, 1992
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ESP Inlet Run 15
20 May, 1992
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ESP Inlet Run 16
20 May, 1992
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APPENDIX J

OPTIMIZATION TEST

CARBON IN FLYASH
LOI DATA SUMMARY

J-1



l I l

B&W- Cassville. Ash % Carbon (ASTM-D3178) Re

Date Sample # % Carbon

3131 II 23.5

411 12 12.4

412 13 IO.B

413 14 3.3

416 15 6.0

417 16 6.2

4/6 17 B.l

4/9 I8 l_.O

4IIC 19 21.0

4/13 fig 19.9

4/15 ]ii 16.4

4/16 If2 14.7

4/2! I13 15.2

4/22 |14 2CC

4/23 ]15 2C.3

4/24 II_ 30.4

4/27 I17 12.4

4,'26 lIB 18.0

4/29 119 32.3

5/I 12O 34.9

5/I ]21 !1._

5/16 122 22.6

5116 123 31,5

5/17 124 3_.5

5/17 125 2_.3

5/18 126 13.9

5/19 I27 14.9

5119 128 13.6

5/20 129 14.3

5/20 130 23.8
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T_me Da_e CE__MEAS CEM MEAS CEu_MEAS CE__MEAS CE__M_AS CEM_MZAS CEM_MEAS
DRY_COL DRY_COH DRY_C02 DRY NOX DRY_SO2L DRY_SOZH DRY_02
O_T OUT OUT OUT OUT OUT OUT

20.19 20.00
23:00:21 28-Sep-92 22.81 22.72 15.69 324,46 1391.69 1391.36 3.68
23:15:21 28-5ep-92 36.42 36.34 15.69 304,30 1545.11 1544.68 3.32
23:30:21 26-Sep-92 32.08 31.89 15.80 386.73 1541.31 1540.B0 4.54
23:45:21 28-5ep-92 37.06 36,95 15.80 272.85 1357.77 1357.43 3.43
01:30:21 29-Sep-92 46.87 47.12 15.28 310.43 1268.63 1268.40 4.71
01:45:21 29-Sep-92 50.83 51.06 15.43 304,81 1311.10 1311.15 4.71
02:00:21 29-Sep-92 53.36 53.62 15.43 303.30 1327.16 1327.19 4.71
02:15:21 29-Sep-92 53.36 53.62 15,53 310,14 1304.27 1304.15 4.71
02:30:21 29-5ep-92 45.20 45.4( 15.53 324.32 1313 22 1313.07 4.71
02:45:21 29-$ep-92 43.07 43.29 15.53 327,22 1305 I0 1304.70 4,71
03:00:21 _9-Sep-92 41.60 41.82 15.53 339.98 1321 73 1321 54 4.98
03:15:21 29-5ep-92 41.60 41.82 15,53 334,15 1312 23 1312 21 4.73
03:30:21 29-5ep-92 41.60 41.82 15.53 334,36 1328 11 1328 23 4.73
03:45:21 29-Sep-92 38.11 38,33 15.53 360,47 1329 46 1329 47 4.97
0(:00:2i 29-5ep-92 36.11 37.33 15.53 365.67 1312 97 1312 63 4.97
0(:15:21 29-Sep-92 38.11 37.!3 15.53 358.17 1312 97 1312 63 4.97
0_:30:21 29-Sep-92 38.11 37.33 15.53 366.1_ 1321 69 132! 57 _ 97
04:4_:21 29-Sep-92 39.29 3)l_7 15.53 368,71 1323 22 1322 88 4 97
05:00:21 29-Sep-92 39.29 39.47 15.53 369.88 1335 43 1335.38 4 97
05:15:21 29-5ep-92 30.70 30.82 15.53 383 84 1322 80 1322.53 4 97
05:30:21 29-Sep-92 28.98 29.15 15.53 382 26 1309 61 1309.48 4 97
05:(5:2_ 29-Sep-92 28,98 29.15 15.53 391 20 1312 24 1311.92 4 97
06:00:21 29-Sep-92 61.23 61.35 15.53 302 63 1379 50 1379.42 3 26 '
05:15:21 29-Sep-92 26.27 26.34 15 53 267 62 1299 41 1299.36 3 2_
06:30:21 29-Sep-92 24.06 24.17 15 53 258 69 1299 41 1299 36 ) 26
0_:45:21 29-Se_-92 24,06 24.17 15 43 307 51 1297.21 1297,00 3 67
07:00:21 2_-Se0-92 19.02 19.07 15 33 292 93 1230.46 1230.42 3 35
07:15:21 29-Se_-92 28.52 28.56 15 45 278 16 1306.70 1308.6_ 3 35
I_:00:21 29-Sep-92 1.58 1.72 15 25 624 03 1263,96 1263.6! 4 O0
11:!5:21 29-Se_-92 3.12 3.24 15 25 606 37 1253.80 1253.50 4 O0
11:30:21 29-Sep-92 3.12 3.2_ 15 25 574 05 1256.97 1256.8_ _ O0
I_:_:21 29-Sep-92 3.12 _.2_ 15 25 535 08 124_,00 12_.8_ 3 76
12:00:2i 29-Sep-92 6.9_ 7.07 15 25 525 13 1267.97 1267.9_ 3 52
12:15:21 29-Sep-92 8.70 8.8_ 15 41 529 09 1285.00 1285.I_ 3 77
I_3021 29-Se_-92 21,66 21.8C 15 41 524 _I 1269.05 1269.19 3 77
12:_:2Z 29-5ep-92 9.72 9._7 15 41 534 66 1266.32 1266,37 3.77
13:00:2_ 29-Sep-92 11.32 11.48 15 29 517 22 1274.95 1275.05 3.77
i3:15:21 29-Sep-92 11.32 II 46 15 29 512 Ii 1278.02 1278.15 3 77
13:3_:21 29-Se_-92 12.93 13 O0 15 29 511 3_ 1296.78 1296.74 3.77
13:45:21 29-Sep-92 12.93 14 Ol 15 29 513 37 1298.93 1298.89 3.77
I_:00:21 29-Sep-92 12 93 14 Ol 15 29 517 28 1277.21 1277.39 3.77
14:15:21 29-Sep-92 12 93 12 32 15 29 525 75 1273.57 1273.80 3./7
I_:30:21 29-Sep-92 ii 65 12 32 15 29 524 04 1261.34 1261.41 3.77
i_:(5:21 29-Sep-92 II 65 12 32 15 29 526 74 1253.23 1253.21 3.77
15:00:21 29-SED-92 13 04 12 32 15 29 533 05 1288.22 1288.45 3.77
15:15:21 29-Se_-92 II 79 12 32 IS 29 534 29 1285.40 1285.54 3,77
15:30:21 29-Sep-92 21 93 22 I_ 15 29 534.59 1299.26 1299.20 3.77
15:_5:21 29-Sep-92 9 33 9 _I 15 I_ 522.08 1256.21 1255,99 4.82
15;0_:21 29-Sep-92 Ii ll II 30 15.14 459,65 1248.16 1247.91 3.71
16:15:21 29-Sep-92 19 03 19 16 15.23 311.32 1260.80 1260./4 3.32
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========= = ======================== ==_=== = == ========= = ======= _ = = = = = = = === == = z====== =_== === ==

T_me Date CEM_MZAS CEM_MEAS CEM_MZAS CEM_MEAS CEM_MEAS CE_ MZAS CEM_MEAS
DRY_COL DRY COH DRY_C02 DRY NOX DRY_SO2L DRY_SO2H DRY_02

OUT OUT OUT OUT OUT OUT OUT

06:15:21 02-0ct-92 28.84 29.01 14.86 292.60 1193.48 1193.88 3.61
06:30:21 02-0ct-92 27.47 27.66 14.86 254.37 1210.53 IZ11.06 3.02
06:45:21 02-0ct-92 36.62 36,78 14.86 248.70 1215.12 1215.60 3.02
07:00:21 02-0ct-92 32.53 32.70 14,86 254.38 1215.12 1215.60 3.02
07:15:21 02-0ct-92 14.73 )4.gD 14 86 274.89 1213.86 1214.03 3.37
07:30:21 02-0ct-92 5.72 5.74 14 86 289.16 1204.56 1204.76 3.37
07:45:21 02-0ct-92 9.96 10,07 14 86 278.24 1200.16 1200.44 3.37
09:30:21 02-0ct-92 17.85 17.95 15 06 274.66 1305.63 1306 02 3.10
09:45:21 02-0ct-92 17.85 17.95 15 20 286 77 1333.14 1333 53 3.10
10:00:21 02-0ct-92 17.85 17.95 15 20 292 76 1326.55 1326 65 3.10
12:00:21 02-0ct-92 9.0a 8.70 15 17 310 16 1266.68 1266 97 3.34
12:15:21 02-0ct-92 9.04 8 70 15 17 312 04 1283.94 1284 08 3.34
12:30:21 02-0ct-92 10.05 8 70 15 17 315 21 1291 13 1291 17 3.34
12:45:21 02-0ct-92 9.03 8 70 15 17 315 35 1285 63 1285 91 3 34
13:00:21 02-0ct-92 7.35 6 99 15 30 304 81 1295 61 1295 67 3 34
13:15;21 02-0ct-92 7.35 6 99 15 30 303 96 1283 66 1283 62 3 34
13:30:2:02-0c:-92 5.88 5 38 15 30 294 89 1253 03 1252 53 3 34
13:45:21 02-Dc_-92 5.88 5 36 15 30 293 99 1263 20 1262 80 3 34
14:00:21 02-0ct-92 2.92 2 39 15 22 295 13 1241 80 1241 25 3 34
14:15:21 02-0ct-92 5.29 4 68 15.22 292 69 1245 00 1244 41 3 34
14:30:21 02-0ct-92 2,93 2 35 15.22 299 52 1245 00 1244 41 3 34
14:45:21 02-0c:-92 10 04 9 48 15.22 293 !3 1231 85 1231 23 3 34
15:00:21 02-0ct-92 19 42 18 88 15.22 268 29 I229 99 1229 26 2 98
15:15:21 02-0ct-92 21 18 20 63 15,22 260.05 1234 81 1234 Ii 2 98
15:30:21 02-0ct-92 19 78 19 24 15.22 258.83 1238.09 1237.55 2 98
15:45:21 02-0c:-92 35 11 34 70 15.22 266.08 1243.02 1242.53 2 98
16:00:21 02-0ct-92 20 63 20 11 15,22 265.45 1259.99 1259.65 2 98
16:15:21 02-0ct-92 14 82 14 25 15.22 270.59 1284.03 1283.67 2 98
16:30:2! 02-0ct-92 14 82 14 25 15 22 274.35 1286.66 1286.23 2 98
16:45:21 02-0::-92 12 54 12 01 15,22 278.69 1286.66 1286,23 2.98
17:00:21 02-0ct-92 29 80 29 32 15.22 284.91 1287.85 1287,39 2.98
17:15:21 02-0ct-92 !3 53 12 97 15.22 276.31 1289.85 1289,38 3.18
17:30:2i 02-3c:-92 14 69 14 12 15.22 276.67 1289.85 1289,38 3.18
17:45:2i 02-0ct-92 14 69 14 12 15.22 277.76 1281.34 1280.88 3.18
18:00:21 02-0ct-92 14 69 14 12 15.22 276.08 1287.28 1286.85 3.18
18:15:21 02-0ct-92 17 86 17 30 15.22 287.69 )293.74 1293.44 3.18
18:30:21D2-Dct-92 35 79 35 89 15.22 287.36 1284.84 1284,45 3.18
18:45:2_ 02-0ct-92 52 75 52 36 15.22 284.54 1291.72 1291,27 2.58
19:00:21 02-0ct-92 55 87 55.51 15.22 278.59 1281.39 1280.92 2.58
19:15:21 02-0ct-92 81 25 80.97 15.22 274.86 1263.20 1263.14 2.58
19:30:21 02-0ct-92 96 43 96.20 15.22 275,41 1298.08 1298.18 2.58
!9:45:21 02-Oct-g2 105.79 I05,62 15.22 272.06 1306.44 1306.42 2.58
20:00:21 02-0ct-92 92.69 92.44 15.22 277.42 1314.45 1314,15 2.58
20:15:21 02-0ct-92 43.71 43.46 15.22 277.86 1270.57 1270,49 2.85
20:30:21 02-0ct-92 20.68 20.37 15,22 274.01 1308.37 1308.13 3.14
20:45:21 02-0ct-92 19.04 18.79 15.31 285.44 1322.01 1321,86 3.14
21:00:21 02-0ct-92 16.88 16.54 15.31 288.17 1297.94 1297.85 3.97
21:15:21 02-0ct-92 16.88 16.54 15.22 308.31 1315.27 1315.27 3.97
21:30:21 02-Oct-q2 27.64 27.41 15.22 300.60 1517.01 1517.16 3.61
21:45:21 02-0ct-92 25.56 25.38 15.22 356.84 1677.43 1677.66 4.29
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8&W/WP&L. Reburn Test Series, September, 1992

ESP Inlet Method 17 Samples
ISOKINETIC PERFORMANCEWORKSflEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: 8owllng/Janek
Date: 9/28/92 Printed 29-0ct Test No./Type: M17-I101 Avg Velocity Head (in HZ0) dP(avg) • 1.174
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1100-1250

Avg Orifice Meter Reading (In H203 dH(avg) = 2.2_:
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) • 4_+2
Nozzle Diameter. Actual (in) N(d) 0.232
P_tot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) • 8_.I
Gas Meter Correction Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): Avg SQRT(dP) , ],068

Radius (if round) R O.OO
Length (if rectangular) L 64.00 CALCULATED VALUES
W_dth (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) • 6E._4

# of Sample Points # 24 Stack Gas Water Vapo_ Proportion B{wc) = C.C79
Total Sampling Time (mini (theta) ( 96,00 )
Barometric Pressure (in Hg) P(b) 29.89 Mol. Wt.. Stack Gas Dry H'c) = 3_.E:
Stack Static Pressure (in H2D) P(stack) 20.003
Gas Meter Initial Reading (cuft) 947.16 Mol. Wt.. Stack Gas Wet M{s) = 2_ _:
Gas Meter Final Reading (cuft) 1015,51
he: Gas Sample Vol_me (cuft) V(m} ( 68.35 ) Abs Stack Pressure (in Hg) 'P(s) = _: _

Vc_ o¢ Liquid Collected (ml) Vl(c) 12Z,0 Avg Stack Velocity (ft/sec) Vis avg) • 77 2
_c] of Liq @ Std. Cohos. (scf) V(w std) ( 5.743 ) !
_:. of Filter Particulate (g_) 7.0081 Isokinetic_ty (_) _ : = 9:2
W%, of Probe Wash Particulate (gm) 0,000_
W: of Comb}ned Particulate (gm) M(p) ( 7.00_I ) Stack Gas STD Vol Flow (oscf_.) Q{s) = 24377£

02 Concentration (by CE_) % 02 3.23 Actual Stack Gas Vol Flow (acre) _Ca) = _::
C02 Concentration (by CEM) X C02 15.46 Percen_ XS A_r PZA = I? _
CO Concentration (by CEM) % CO 0.0 Particulate LoaO_ng. Ory(g,/Oscf) C(s stY) " : 625'
N2 Concentration (by diff.) X N2 ( 81.31 ) Particulate Loaaln_, @7X 02(_,osc_)CCs sto}= _2_

Particulate Loading, d_y @ 7 X 02 (gr/cscf) • '.262}

Pc_nt Time Head, dP Mete-,dH Temp Temp (oeg;) Partlculate Emission Rate(Ib/hr) E(p) =53_5 5""
(in HZO) (_n HZO) (deg_) _n I out Particulate Emission Rate(Ib/M_tu) = 2 69_

....... + ......... , ........ + ............................ . ........ + .........

AI 4.00 0.96 1,81 438.00 78.0 79,0 0 9798
Z 4.00 0,93 1.77 458.00 82.0 79.0 0 9644
3 4.00 0.93 1.77 460.00 83,0 79.0 0 9644

81 4.00 1,02 2.28 470,0C 84.0 80.0 1 0100
Z 4,00 0,96 1.82 477,00 83,0 79.0 0 9798
3 4.00 0.98 1.86 480.00 85.0 80.0 0 9899
Cl 4.00 1.20 2.28 483.00 86.0 80.0 I 0954
Z 4.00 1.?0 2._8 474.00 8_.0 80,0 1 0954
3 4,00 1,80 3,4? 480,00 88,0 81,0 1 3416

D1 4.00 1,50 2.85 481.00 87.0 81.0 I 2247
2 4.00 1,20 2.Z8 481.00 88.0 81.0 1 0954
3 4.00 1.20 2.28 478.00 88.0 82.0 1 0954
El 4.00 I.ZO 2.28 466.00 87,0 81.0 1 0954

2 4.00 1.30 Z.47 483,00 88,0 82,0 1 1402
3 4,00 _.00 1,90 489.00 88.0 82.0 1 0000

El 4,00 1,00 1,_0 494,00 88,0 8Z,O 0 9950
Z 4.00 0.99 1.88 495.00 88,0 82.0 1 0954
3 4.00 l.ZO 2,28 499.00 88,0 82,0 1 0000

FI 4,00 1,00 3,04 476,00 89,0 83,0 1 0000
2 4.00 1.60 3.04 488,00 90,0 83.0 1 0000
3 4.00 1.20 2.28 495.00 90.0 83.0 1 0954

FI 4.00 ].20 2.28 496.00 91.0 83.0 1 0954
Z 4,00 1,40 2.66 501,00 91.0 83.0 1 1832
3 4,00 1.20 Z.28 506.00 92.0 83.0 1 0954

TOTALi 96.OOl'iB_[i 54.99 111548.oi"zoss.oolz9soolzs.63_o
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B&W/WPL, Rebjrn Test Series, September, 1992

ESP Inlet Method 17 Sa_,ples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Bowling/janek
Date: 9/28/92 Printed 29-0ct Test No,/Type: M17-1102 Av9 Velocity Head (in H20) dP(avg) = 0.66i
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1500-1654

Avg Orifice Meter Reading (in H20) dH(avg) = 1.25_
PARAMETER SYMBOL VALUE

(calc,) Avg Stack Temperature (degr) l(s avg) • 45_.3
Nozzle Diameter. Actual (in) N(d) 0.232
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) l{m avg) • 85.4
Gas Meter Correction Factor (alpha) 0,9990
Stack (Duct) Oi_nsions (in): Avg SQRT(dP) = D.8iE

Radius (if round) R 0.00
Length (if rectangularT' L 64.00 CALCULATED VALUES
Width (if rectangular) W 216,00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (stdo cu ft.) V{m std) = 23,27

• o' Sample Points # 24 Stack Gas Water Vapor Proportlor EI*_) = C -7;' . ._'_

Total Sampllng Time (mini (there) ( 96.00 )
6arometric Pressure (in Hg) P(b) 29,9G Mol. Wt., Stack Gas Dry _tc = )'.£}
Stack Statlc Pressure (in H20) P(stack) 14,000
Gas Meter Initial Reading (cuft) 17.11 Mol. Wt., Stack Gas Wet His = 2_ _?
Gas Meter Final Reading (cu ft) 72.10
Net Gas Sample Volume (cu ft) V(m) ( 55.0C ) Abs Stack Pressure (}n Ha) P{s = !: )}

Vol of Liquid Collected (ml) Vl(c) 93.0 Avg Stack Velocity (ft/sec) V(s av;) = 56
Vol of Liq @ Std Conds, (scf) V(w std) ( 4.378 )
Wt. of F_Iter Particulate (gm) 3,409@ Isok_neticity (%) ), I = 97 6
Wt, Of Probe Wash Particulate (gm) O.OOOC
Wt of Comb}ned Particulate (gm) M{p) ( 3.4098 ) Stack Gas STD Vol Flow (dscf_) O(s) = IES6_! ,

02 Concentration (by CEM) % 02 3.83 Actual Stack Gas Vol Flow (acre) C(a) = 1_6:c
CC2 Concentration (by CEM) % C02 15.45 Percent XS Air PEA = _
CO Concentration (by CEM) % C0 O.C Particulate Loading, dry(gr,'dscf) C's st:' = G9672
t,2 Concentrat}on (by diff.) X N2 ( 80.72 ) Particulate Loading, @7% O2(mg/as.'_'=,_{s=._j.'_= 1641

Particulate Loading, o'y @ 7 % 02 (gr/os:6) = C.6:5:
Sample ( dClock IVeloc_ty)Orlflce Stack ) Gas Meter )SQRT(dP) IHeat Input Rate, MBtu/hr = 927 47

FOiflt I Time IHead..P Meter.riM Temp I Temp (degF) I ,_:F_lculate Emisslon Rate(Ib/hr) EI_) =I_7_ 4::

l l(in H20) (in H20) (degF) I in l out l I iculate Emission Rate(ID/H_tu) = 1.69_7

....... . ........ . ........ + .................. + ........ + ........ + .........

AI 4.00 0.62 1,18 447.00 74.0 75.0 0.7874
2 4.00 0.61 1.16 446,00 75.0 75.0 0.7810
3 4,00 0,59 1,12 457,00 78.0 76.0 0.7681
Bl 4.00 0.64 1.22 462.00 80.0 77,0 0.8000
? 4.00 0.61 1,16 439.00 82.0 77.0 0.7810
3 4.00 0.56 1.06 460.00 84.0 78,0 0.7483

C) 4.00 0,70 1.33 469.00 85.0 79.0 0.8367
2 4.00 0.66 1.25 448.00 86.0 80.0 0.8124
3 4.00 0.67 1.27 457.00 87,0 81.0 0.8185

01 4,00 0.82 1.56 465 O0 88.0 82.0 0.9055
2 4.00 0.71 1.35 450 O0 89.0 82.0 0.8426
3 4.00 0.74 1.41 459 O0 90.0 63.0 0.8602

E1 4.00 0.75 1. 41 448 O0 91.0 84.0 0.8660
2 4.00 0,69 1.2_ 452 O0 91.0 85.0 0.8307
3 4.00 0,60 1.14 454 O0 92.0 85.0 0.8000

[1 4.00 0.64 1.22 457 O0 92.0 86.0 0.8124
2 4.00 0,66 1.25 458 O0 93.0 87.0 0.8124
3 4.00 0.66 1.25 461 O0 93,0 87.0 0.8426

FI 4.00 0.71 1.35 429 O0 93.0 88.0 0.8426
2 4.00 0.69 1.31 442 O0 93,0 88.0 0,8426
3 4.00 0.61 1.16 448 O0 94.0 88.0 0.78]0

F1 4.00 0,61 1.16 454 O0 94,0 88.0 0.7810
2 4,00 0.64 1.22 457 O0 94,0 89.0 0.8000
3 4.00 0.67 1,27 460 O0 94,0 89.0 0.8185

....... + ........ . ........ . ........ 4 ........ + ............... +-- -

TO ALSI96.00115.86130,14I;087.00121;2oo1911,o111T;;;; I
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B&W/W_&L. Reburn Test Series, September, 1992

ESP Inlet Method 17 Samples

ISDKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Bo,ling/Janek
De'e: 9128192 Printed 29-Dct Test No,IType: M17-II03 Avg Velocity Head (in H2D) dP{avg) - I.:13
Sample Location: Unit Z. [SP Inlet Start/Stop Time: 1913-2055

Avg Orifice Meter Reading (_n H20) dH(avg) • 2,110
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) l(s av9) • 49C,'
Nozzle Diameter, Actual (in) N(d) 0.232
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (deg;') T(m avg) • 9,'.9
Gas Meter Correction Factor (alpha) 0.999C
Stack (Duct) Olmensions (in): Avg SORT(dP) = :.CO,.: J

Radius (if round) R 0,00
Length (if rectangular) L 64.0G CALCULATED VALUES
Width (if rectangular) W 216.03

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. c_m ft.) V{rrstd) = 67.10

• cf Sample Points # 24 Stack Gas Water Vapor Propo-tlon B(w:) = C C.:3
T:tal Sampling Time (mln) (there) ( 96,0G )
_a'o_etrlc Pressure (in Mg) Rib) 21.90 Mol, Wt.. Stack Gas D-y .MCd) • 32,.61
Stack Static Pressure (in H2O) P{stack) 20.00C
Gas Mete- Initial Readlng (cuft) 76.00 MoT. Wt.. Stack Gas Wet Mls) • 2_ =-;
Sas Meter Final Reachng (cuft) ).46.3_
her Gas Sample Volume (cuft) V(m) ( 70.3C ) Abs Stack Pressure (in Mg) _,S) • "-''.3_

Vol of Liquid Collected (ml) Vl{c) 146.C Avg Stack Velocity (ft/se:) VCs avg) • ;T'_
Vel of Liq @ Std. Conds, {scf) V{w std) ( 6,e72 )
k,'t.of Filter Particulate (gm) 6.36c'. Isoklnetlc_ty (};) ", : = _;
Wt. of Probe k/ashParticulate (gn-) O.OC:_,
w'tof Cor,_blnedPa_tlculate (g-.) M{p) ( 6.36.:/ ) Stack Gas STD Vol Flow (oscf_,) _{s) • Z'::-;,:

_2 Concentration (by CEM) % 02 3.40 Actual Stack Gas Vol FeD, (acfr_,) Q(a) • _'_777
C_2 Concentration (by CEM) % C02 15.97 Percent XS Air PEA - _,,cC
CD Concentration iby CEM) % CO C,O Particulate Loadlng. dry(g,/dscf) C{s std) " i (;.::,
N2 Concentration (by diff.) % N2 ( 80.63 ) Particulate LoacJ_ng.@7);02(mo/cJs:_)C(ssic))• 266_,

Particulate Loading. dry @ 7 )_02 (gr/asc.f) • ).IE_

;o_r.t Time Mead. clPMeter.OH' Temp Temp (degr) Particulate Emission Rate(Ib/hr) E(_) -29¢3 .='.-:
(in H20)i(in M20) (OegF) in out Particulate Emission Rate{Ib/MBtu) • E _5_7

....... _k........ . ........ + ................... . ..... ---_ ......... 4,....... --

At 4.00 1.00 I.90 483 O0 86.0 87.0 1.0000
2 4.00 1.00 1.90 483 O0 87.0 87.0 ].0000

i 3 4.00 0.99 1.80 484 O0 90,0 88.0 0.9950
81 4,00 1.00 1.90 489 O0 91.0 88.0 1. 0000

Z 4,00 0,97 1.84 468 O0 94.0 89.0 0.9849
3 4.00 0.94 1.79 482 O0 94.0 89.0 0.9695

C1 4,00 1,20 2,28 480 O0 95.0 90.0 1.0954
2 4.00 1.00 1.90 477 O0 97,0 90.0 1,0000
3 4,00 1,30 2,47 485,00 98.0 91.0 1,1402

01 4,00 1,20 2.28 493.00 98.0 92.0 1.0954
2 4.00 1.00 1,90 483,00 100.0 93.0 1.0000
3 4.00 1,20 2.28 490.00 100.0 93.0 1.0954

21 4.00 1,20 2.28 468.00 99.0 93.0 1.0954
2 4.00 1,20 2.28 492.00 100.0 93.0 1,0954
3 4,00 '1,00 1,90 497.00 100.0 94,0 1.0000

El 4.00 1.00 1,90 499.00 100.0 94.0 I 0954
2 4,00 1.20 2.28 500, O0 101,0 94.0 I 0954
3 4,00 1.20 2.28 506,00 101.0 95.0 I 1402

F1 4.00 1,30 2.47 480.00 102.0 96.0 I 1402
2 4,00 1.30 2.47 495,00 102.0 95.0 1 1402
3 4,DO 1,20 2.26 501,00 102.0 94.0 1 0954
FI 4.00 1,10 2.09 506.00 lOZ.O 96.0 1 0488

2 4,00 1.20 2,28 509.00 101.0 96.0 1 0954
3 4.00 1.00 1.90 512.00 I01.0 96,0 I 0000

....... 4, ........ . ---. .......... +-- -

)96.);;T,o);;TL6o0i o;;;;To"i6T;[;;"
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8&_/WP&L, Reburn Test Series, September, 1992

ESP Inlet Met_o_ 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Bowling/Janek
Date: 9129/92 Printed 29-0ct Test No.IType. M17-1104 Avg Velocity Head (in H20) dP(avg) • 0.631
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1330-1534

Avg Orifice Meter Reading (in H20) dH(avg) • I.l_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T{s avg) • 45;.6
Nozzle Diameter, Actual (in) N(d) 0.232
Pltot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (Oegr) T(m avg) • E3.D
Gas Meter Correction Factor (alpha) 0,9990
Stack (Duct) Dimensions (in): Avg SORT(dP) • O,7.GE

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Vidth (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( g6.0C ) Meter Volume (std. cu. ft.) V(n_ stdl • 56__S

of Sample Points # 24 Stack Gas Water Vapor Proportion E(_o) = C 0_
Total Sampling Time (m_n) (there} ( 96.00 )
Barometric Pressure (in Hg) P(b) 30.10 Mol. Wt., Stack Gas Dry M{d) • 33._;_
Stack Static Pressure (i_ M?O) P(stack) 14.000
Gas Meter Initial Reaolng tcu ft) 148.?I Mol. Wt., Stack Gas Wet .M(s) • 29 73
Gas Meter Final Reading (cuft) 207.56
Net Gas Sample Volume (cu ft) V(m) ( 59.3S ) Abs Stack Pressure (in ,_;) P{s) = 32 13

Vol of Liauid Collected (ml) Vl(c) 87.0 Avg Stack Velocity (ft/sec) V'.sav97 • 56 7
Vol of Liq @Stcl. Cones. (scf) V{w std) ( 4.095 ) I
Wt of Filter Particulate (gm) 4 0230 ]soklnet_clty ();) I,' = I_7 E
wt. of Probe Wash Particulate (gm) 0.0003
wt of CombineclParticulate (gm) M(p) ( 4023C ) Stack Gas STO Vol Flow (oscfm) ;'s) • 183_27

C2 Concentration (by CEM) % 02 3.8) Actual Stack Gas Vol Flow (acfm) _,a) • 3265:-"
C32 Concentration (by CEM) % C02 15.05 Percent XS Air PEA • 21 6
C3 Concentration (by CEM) % CO 0.0 Particulate Loadlng, d,y(grldscf) [(s std) = I C67_,
)_2 Concentration {by diff.) % N2 ( BI.IS ) Particulate Loading, @7T,O?(mg/osc_)_,(._stO) • 19_.6

Particulate Loading, Ory@ 7 % O? (gr/oscf) • C.B_)

Point Time Head, dPJMeter,dHI Temp lemp (deg_) Particulate Emission Rate{Ib/hr) E(p) ,I6El 756
(in H20)[(in H2071 (degF) in out Particulate Emission Rate(Ib/MBtu) • 1.63:3

........... 4.-- .... .-,w ........ 4, .... 4--- .... - - -'¢'- - ----- .... w--- --- 4.. ----- °--

AI 4.00 0.62 1.18 420.00 74.0 73.0 0.7874
2 4.00 O.SS 1.05 430.00 74.0 74.0 0.7416
3 4.00 0.SS 1.05 _3.00 76.0 75.0 0.7416
BI 4.00 0.60 1.14 444.00 76.0 75.0 0.7746

2 4.00 0.57 1.08 444.00 80.0 75.0 0.7550
3 4.00 0.54 1.03 467.00 82.0 76.0 0.7348

C1 4.00 0.64 1.22 462.00 83.0 77.0 0.8000
2 4.00 0.60 1.14 450.00 84.0 78.0 0.7746
3 4.00 0.72 l.J4 459.00 86.0 79.0 0.8485

01 4.00 0.78 1.48 440.00 86.0 80.0 0,8832
2 4.00 0.70 1.33 461.00 87.0 80.0 0.8367
3 4.00 0.70 1.33 467 00 88.0 81.0 0,8367

(1 4.00 0.65 1.24 440 O0 87.0 81.0 0.8062
2 4.00 0.58 1.06 450 O0 BB.O 82.0 0.7483
3 4.00 0.65 1.24 457 00 8g.0 83.0 0.8426

(1 4.00 0.71 1.35 450 O0 88.0 83.0 0.8000
2 4.00 0.64 1.22 442 O0 90.0 84.0 0.8185
3 4.00 0.67 1.27 450 O0 91.0 64.0 0.8124

FI 4.00 0.66 1.25 445 O0 87.0 85.0 0.8124
2 4.00 0.59 1.12 452.00 88.0 85.0 0.8124
3 4.00 O.BO 1.14 459.00 g0.0 85.0 0.7746
FI 4.00 0.64 1.22 466.00 91.0 86.0 0.8000

2 4.00 0,60 1.14 464.00 g2.o 86.0 0.7746
3 4.00 0.60 1.14 467.00 g2.0 87.0 0.7746

...+.. ..... • ........ _, ........ + ........ + .........

;0;A[; .... ;;_00 I [5.14 I 28.76 110839,00 2049.00 I 1934.0 ";;TO;;;" )
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B&W/W_&L, Reborn Test Series, Septemme,. 1992

[SP ]nlet Method 17 Samples

]SOK]NET|C PERFORMANCEWORKSH[ETANO PART;CULAT[CALCULAT]ONS F|ELD DATAAVERA3[S
Plant: WPL Performed by: Bo,ling/Janek
Oa_e: 9/29/92 Printed 29-0c: Test No./Type: M17-|105 Avg Velocity Head (in HE0) OP{avg) • 1.C_S
Sample Location: Unit 2, [SP inlet Start/Stop Time: 1710-1914

Av9 Orifice Meter Reaelng (_n H20) dH(avg) • !.7_
PARAN[T[R SYMBOL VALUE

(celt.) Avg Stack Temperature (degr) T(s avg) • 49:.3
Nozzle Otameter. Actual (in) N(d) 0,232

, PiCot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) • 91.0
i Gas Meter Correction Factor (alpha) 0.9990

Stack (Duct) Dimensions (in): Av9 $ORT(dP) . ; C_7
Radius (if round) R 0.00
Length (_f rectangular) L 64.00 CALCULATEDVALUES
W_ath (if rectangular) W 216.00

Are_ Of StaCK (Sq ft) A_s) ( 96.03 ) Meter Volume (sty. cu. ft.) V_ s:_' • EZ.:_

# Cf Sa_:le Points # 2_ Stack Gas Wa_er Vapor Pro_o-_o, E_*:; • C.I_
To,at Sa-pl_n 9 T)me (m_n) (_heta) ( 95.03 }
5a-ome:_c Pressure (_n _g) P(p) 30.1_ Hol. W:.. Stack Gas Ory .Nld) . _.E:
S:a:_ Static Pressure (_ H?O) P(stack) 20.003
Gas Me_er Initial ReaO_ng (c_ f¢) 210.91 Hol, Wt,. Stack Gas We_ M(s) • 2_._7
Gas Mete, Final Reading (CU ft_ 27_.53
he: Gas Sample Volume (cuft) V(m) ( 6_.62 ) AbS Stack Pressure (in Hg) P(S) • 3:._7

Vo! ef L_ou_d Collected (ml) Vl(c) 158 0 Avg Stack Velocity (ft/se:_ V(s avg) • 75 E
_c_ of L_a e Sta Cones. (scf) V(, ste) ( 7 437 )
_:. o _ r_lter Particulate (9_) 5.648_ ]sok_ne_c_ty (_) _ I • 93 7
W:. o_ Preen W_s. _a_:_Culate (9m) 0,0:::
W: o¢ Combined Particulate (9m) N(p) ( 5.5427 ) Stack Gas STO Vol r)o. (oscfm) 0(s) • 2273LE

_ Concentration (by CEul _ 02 3.37 A:tual Stack Gas Vo_ rio, (a:_) C(a) • _7;:
C_ Concentration (by CEM) % CO? |5.4_ Percent XS Air P_A • l_ 7
C3 Concentration (by CEM) % CO 0.0 Particulate Leaden9. Ory(gr/Oscf) C(S ste) • '._:
N? Concentrat=On (by o_ff.) % N2 ( 81.15 ) Particulate Load_ng, _7% O?(mg/oscm)C(s sto) * 2_3_

Particulate Loading, dry _ 7 _ _ (gr/OscF_ = 1.;072

Sample I O:lock Veloc,tytOrif,ce-, Stack I Gas Mete, ISQRT(dP) Hea_ Input Rate. MBtu/hr • 1164 '_
Point T_me HeaO. dPJMe%er,dHI Temp Temp (Oegr) Particulate Emission Rate(Ib/h,) E(p) =_7'7._

(_n HSO)I(in H?O)I (degr) in { out Particulate Emission Rate(lO/HEtu) = 2.333?
-- ..... _----° ............ • .... ----_ ......... • ..... ---e- ..... --e------°--

AI 4.00 0.98 1.67 470.00 82.0 83.0 0.9299
2 4.00 0.87 1.48 47_.00 82.0 83.0 0.9327
3 4.00 1.00 1.70 4_6.00 83.0 83.0 1.0000

81 4.00 1.00 1.70 468.00 85.0 84.0 1.0000
2 4.00 0.86 1.46 486.00 86.0 83.0 0.9Z74
3 4.00 0.87 1.48 505.00 86.0 84.0 0.9327

Cl 4.00 1,00 1.70 467.00 86.0 85.0 1,0000
2 4.00 0,97 1.65 480.00 89,0 85.0 0.4849
3 4.00 1.20 2.04 493.00 91.0 86.0 1.0954

01 4.00 1.30 2.21 460.00 91.0 87.0 | 1402
2 4.00 1.10 1.87 476.00 94.0 87.0 1 0488
3 4.00 |.10 1.87 497.00 95.0 88.0 1 0488

E1 4.00 1,E0 2.04 486.00 96.0 89.0 1 0954
2 4.00 1.10 1.87 497.00 89.0 90.0 I 0488
3 4.00 1.00 1.70 501.00 100.0 99.0 I 0000

[1 4.00 1.00 1.70 509.00 102.0 100.0 I 0000
2 4.00 1.00 1.70 508 O0 101.0 93.0 1 0488
3 4.00 1.10 1,87 514 O0 101.0 94.0 I 1832

FI 4.00 1.40 2.38 493 O0 93.0 93.0 I 183_
2 4.00 1.20 2,04 498 O0 94.0 93.0 1 1832
3 4.00 0.99 1.68 _lO O0 97.0 93.0 O 9950

FI 4.00 0.98 1,67 5?3 O0 98.0 93,0 0.9899
2 4.00 1.10 1.87 5?6 O0 iOOtO 94_0 1.0488
3 4.00 1.00 1.70 531 00 lOZ.O 95.0 l.O000

.....°..,... .... °+..°°...._.... .... _. ..._. .o°-.°,,..o......
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8&W/WP&., Reburn Test Se,ies, Septembe-, 1992

(SP Inlet Metnod 17 Samples

ISOKINETIC PERFORMANCEVORKSHEETAND PARTICULATECALCULATIONS FIELD DATA AVERAG(S
Plant: VPL Performed by: Bowltng/Janek
Date: 9/30/92 Printed 29-0ct Test No./Type: M17-1106 Ave Velocity Mead (in H2O) dP(avg) = 0.25=
Sample Location: Unit 2, (SP Inlet Start/Stop Time: 1240-144S

Ave Orifice Meter Reading (in H20) dH(avg) • 0.432
PARAMETER SYMBOL VALUE

(colo.) Ave Stack Temperature (deaF) YEs ave) = 402.9
Nozzle Diameter. Actual (in) NED/ 0,232
Pitot Tube Correction Factor C(P) 0.8400 Average Meter Temperature (deaF) l(m ave) - 87.5
Gas :tar Correction Factor (alpha) 0.9990
Stack (Duct) Oinwmnslons(in): Ave SQRT(dP) • O.S_6

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu ft,) V(rr std) • 34.29

# of Sample Points # 24 Stack Gas Water Vapor Proportlor, B'_w;) • C.O)-_
Total Sampling Time (min) (there) ( 96.00 )
8aron_tric Pressure (in Me) P(b) 30.IC Nol. Wt., Stack (=asDry M{O) • 3C.67
Stack Static Pressure (in H20) P(stack) 10.0_
Gas Meter Initial Reading (cuft) 275.80 Mol. Wt., Stack Gas Wet M(s) - 29.42
GaS Meter Final Reading (cuft) 311.16
Net Gas Sample Volume (cuft) V(m) ( 35.36 ) Abs Stack Pressure (in He) P(s) - 30.E-'

Vol of Liquid Collected (ml) We(c) 8_,0 Ave Stack Velocity (ft/se:) V_,save) = 3:.=.
Vol of Liq @ Std. Conds, (scf) V(w std) ( 3.766 )
Wt. of Filter Particulate (g_) 4.00PC Isoklnetlclty (X) ?,I = IC" 7
Wt of Probe Wash Particulate (g_) 0.030_ %
Wt of Combinea Particulate (g_) M(p) ( 4.0OOC ) Stack Gas STD Vol Flow (dscfm) Q(s) • 1160:.I I

02 Concentration (by CEM) )_02 4.32 Actual Stack Gas Vol Flow (acfm) O{a) = 2_42,'
C02 Concentration (by CEM) % C02 15.62 Percent XS Air PEA = 2.c 7
CO Concentration (by CEM) % CO 0.0 Particulate Loading, Ory(gr/dscf) C(s Std) = 1.7_.c'_
NZ Concentration (by diff.) % N2 ( 80.06 ) Particulate Loaolng, @7X O?(mg,'osc_)C(ss:o) = 3-'_6

Particulate Loading, dry @ 7 X 02 (gr/os:f) = 1.51;6

Sa_,pleIdClock IVelocity Driflce I Stack Gas Meter ISQRT(dP)Heat InputRate. MBtu/hr • 5625.
Point Time Head, dP qeter,dH lemp lemp (deer) Particulate Emission Rate(Ib/hr) E{p} =1790.017

{in MZO) (in M2O)I (deaF) in ) out Particulate Emission Rate(lb/MEt_) • 3.1827
....... •(,........ 4,........ "+........ _...... - ............. . ........ "_.........

A! 4,00 0.27 0.46 345.00 85.0 86.0 0.5196
2 4.00 0.24 0.41 368.00 84.0 86.0 0.4899
3 4. O0 O.26 O.44 399. O0 85.0 86.0 O.5099

81 4.00 0.24 0.41 416,00 86.0 88.0 0.4899
2 4,00 0.24 0.41 401.00 86.0 86.0 0.4899
3 4.00 0.23 0.39 416,00 87.0 87.0 0.4796

C1 4.00 0.22 0.37 434.00 87.0 87.0 0.4690
2 4, O0 O, 26 O. 44 407. O0 87,0 87.0 O.5099
3 4.00 0.33 0.56 416,00 87.0 87.0 0 5745

01 4.00 0.35 0.60 396.00 88.0 87,0 0 5916
2 4.00 0.26 0.44 418.00 90.0 88.0 0 5099
3 4.00 0.31 0.53 423.00 90.0 88.0 O 5568

(1 4.00 0.26 0.44 378.00 90.0 88,0 O 5099
2 4. O0 O.26 O.44 399. O0 90. C 88.0 0 5099
3 4.00 0.23 0,39 409,00 91.C 89.0 0 4690

E1 4,00 0.22 0.37 413.00 90.C 88.0 0 4796
2 4.00 0.23 0.39 412,00 9O.C 88.0 0 4796
3 4.00 0.23 0.39 416.00 89.C 88.0 0 S38S

FI 4,00 0.29 0.49 375.00 87.C 86.0 0 5385
2 4.00 0.27 0.46 387.00 86.C 87.0 0 ,5385
3 4.00 0.24 0,41 400,00 87.C 87.0 0.4899

FI 4,00 0.24 0,41 409.00 88.C 87.0 0.4899
2 4,00 0.21 0.36 415.00 89.C 87.0 0.4583
3 4.00 0.21 0.36 418.00 89.C 87.0 0.4583

- - ,.t,....... . ..... 4,--- ..... 4' ......

;o;i[;i;;To;......;T;ol 96,ooo12o8o12o93.oi;i;;;;" )
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8&W/WPL. Reburn Test Ser_es. September, 1992

ESP Inlet Method iI Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERA6ES

Plant: WPL Performed by: 8owllng/Janek
Date: 9130/92 Printed 29-0ct Test No./Type: M17-1107 Avg Velocity Mead (in HZO) dP(avg) - 0,664
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1710-1900

Avg Orifice Meter Reading (in H2D) dH(avg) - 1.12_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T{s avg) = 4_,0
Nozzle Diameter. Actual (in) N(d) 0.232
P)tot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (Oegr) T(m avg) - 96.5
Gas Meter Correction Factor (alpha) 0.9990
Stack (Ouct) Dimensions (in): Av9 SQRT(dP) - 0 819

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(m s:d) = EE.6E

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.023
Total Sampling Ttme (min) (theta) ( 96.00 )
Barometric Pressure (_n Hg) P(b) 30.10 Mol. Wt., Stack Gas Dry M(O) = 3C._4
Stack Static Pressure (In H?O) P(stack) 14.000
Gas Meter Initial Reading (cuft) 311,31 Mol. Wt.. Stack Gas Wet "M',s) = 2.c ;-_
Gas Meter Final Reading (cuft) 369.55
he'.Gas Sample Volume (cuft) V(m) ( 58,74 ) Abs Stack Pressure (t_ Hg) P{s) = 31.i.=

Vo! of Ltauid Collected (_1) Vl(c) 80.0 Avg Stack Velocity (ft/se:) VCs avg) = SE.:
Vol of Liq @ Std. Comds. (scf) V(w std) ( 3.762 )
Wt. of Filter Particulate (gm) 5.7138 Isokinetic_ty (X) _.; • 99 E
Wt. of Probe Wash Particulate (gm) 0.000C
Wt of ComblneO Particulate (gm) M(p) ( 5.7138 ) Stack Gas STD Vol Flow (ascfm) Q(s) - 19._'.-_2

02 Concentration (by CEM) % 02 3,33 Actual Stack Gas Vol Flow (acF_,) Q(a) - 33_.'33
CC'2Concentration (by CEM) % CO2 15.07 Percent XS Air PEA = IE .=
CO Concentration (by CEM) X CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = I.EF.3_
N2 Concentration (by diff.) % NZ ( 81.60 ) Particulate Loading, @75.02(mg/dsc_)C(s std) = 227:

Particulate Loading. dry @ 7 % 02 (gr/c]scf) = 1.2_9

Point Time Head, dl= Meter,dH Temp Temp (degr) Particulate Emlsslon Rate(Ib/hr) E(p) =2586.E17
(in HZO) (in M20) (deg_) in J out Particulate Emission Rate(Ib/M6tu) = 2.E,_3:

....... _. ........ 4, ........ 4 .................. + ........ + ........ ,I. .........

AI 4.00 0.66 .12 434.00 86.0 86.0 0.8174
2 4.00 0.60 1.02 437.00 86.0 86.0 0.7746

[ 3 4.00 0.6S .]1 444.00 88.0 86.0 0.8062
81 4. O0 O.63 1.07 449.O0 90.0 87.0 O.7937

2 4.00 0.63 1.07 423.00 93.0 88.0 0.7937
3 4.00 0.60 1.00 440.00 95.0 89.0 0.7746
C1 4.00 0.67 1.14 435.00 97.0 91.0 0.8185

Z 4.00 0.63 1.07 430.00 100.0 92.0 0.7937
3 4.00 O.71 1.31 443.00 101.0 93.0 0.8775

D1 4.00 0.75 i.28 400.00 100,0 94.0 0,8660
2 4.00 0.66 l.IZ 424.00 103.0 95.0 0.8124
3 4.00 0.70 L.19 442.00 103.0 95.0 0.8367

E1 4.00 0.70 1.19 452.00 104.0 96.0 0.8367
2 4.00 0.66 1.12 445.00 104.0 96.0 0.8124
3 4.00 0.60 L.O2 451.00 104.0 97.0 0.7810

E] 4.00 0.61 L.04 454.00 104.0 98.0 0 8062
Z 4.00 0.65 L.II 456.00 104.0 98.0 O 8062
3 4.00 0.65 k.]l 460.00 103.0 98.0 0 8602

FI 4.00 0.74 1.26 426.00 102.0 98.0 0 8602
2 4.00 0.70 L.19 445.00 102.0 98,0 0 8602
3 4.00 0.65 L.11 453.00 101.0 98.0 0 8062

FI 4.00 0.65 L.11 461.00 103.0 100.0 0,.8062
2 4.00 0.70 L.19 462.00 101.0 98.0 _.8367
3 4.00 0.67 L.14 466.00 102.0 98.0 0.8185

........ . ....... + ......... + ......... +-

;;;;i;....;;:;0 2.091 0 32.00li;;6:02255.01;;:;;;0
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B&W/WP&L,Reburn Test Series, September, 1992

ESP Inlet Method 17 Samples

ISOKINET|C PERFORMANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Bowling/Janek
Date: 9130/92 Printed Z9-Oct Test No./Type: M17-1108 Avg Velocity Mead (in M20) OP(avg) - 0.705
Sample Location: Unit 2, ESP ]nlet Start/Stop Time: 1945-2131

kvg Orifice Meter Reading (in H203 dH(avg) • 1.196
PARAMETER SYMBOL VALUE

(calc,) Avg Stack Temperature (degF) T(s avg) • 454.1
Nozzle Diameter. Actual (in) N(d) 0.232
Pilot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (Oegr) T(m avg) • 97.8
Gas Meter Correction Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): Avg SQRT(dP) • 0,841

Radius (if round) R 0.00
Length (if rectangular) L 84.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A{s) ( 96.00 ) Meter Volume {std, cu. ft.) V(m std) = 52.76

# of Sample Points # 24 Stack Gas Water Vapor Proportion 8{wo) • C.O6:
Total Sampling Time (mini (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 30.10 Mol. Wt., Stack Gas Dry M(d) • )C 5:
Stack Static Pressure (in H20) P(stack) 14.000
Gas Meter Initial Reading {cuft) 370.01 Mol. Wt., Stack Gas Wet .VCs) • 2).7:
Gas Meter Final Reading (cuft) 425.33
Net Gas Sample Volume (cu ft) V(m) ( 55.32 ) Abs Stack Pressure (in Hg) P(s) • 31.1!

Vol of Liquid Collected (ml) Vl(c) 76.5 Avg Stack Velocity (ft/sec) V{s avg) • 60 C
Vol of liq @ Std. Conds. (scf) V(w std) ( 3.601 )
Wt. of Filter Particulate (gm) 5.1345 Isokineticity (X) _ I • 92.5
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M{p) ( 5.1345 ) Stack Gas STD Vol Flow (dscfr) Q(s) • I_4;56

02 Concentration (by CEM) % 02 3.34 Actual Stack Gas vol Flow (acfm) Qla) = 3(565:
C02 Concentration (by CEM) % C02 15.03 Percent XS Air PEA = 16.)
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s stY) = 1.5_17
N2 Concentration (by diff.) X N2 ( 81.63 ) Particulate Loading. @7% 02(mg/dsc_)C(s sta) • 272_

Particulate Loading, dry @ 7 X 02 (gr/dscf) = 1,19_:

SampleidClock lVelocitylurltlce I Stack Gas Meter ISQRT(dP} Heat InputRate, MBtulhr • 99826
Point Time Head, dP Meter.oNi lemp Tamp (degF) Particulate Emission Rate(Ib/hr) E{p) =25C2.512 '

(in H20) (in H2D)I (degF) in I out Particulate Emission Rate{lb/MBtu) = 2.5C73
....... . ........ + ........ . ........ . .......... , ........ . ........ . .........

AI 4.00 0.62 l.OS 450.00 88.0 90.0 0.7874
2 4.00 0,57 0.97 451.00 89,0 90.0 0.7550
3 4.00 0.70 1.20 453.00 89.0 90.0 0.8367
BI 4.00 0.70 1.20 413.00 92.0 90.0 0.8367
2 4.00 0.60 1.02 441.00 93.0 91.0 0.7746
3 4.00 0.63 1.07 458.00 94.0 91.0 0.7937

C1 4.00 0.69 1.16 430 00 95.0 92.0 0.8307
2 4.00 0.68 1.16 450 O0 98.0 94.0 0 8246
3 4.00 0.85 1.45 459 O0 99.0 94.0 0 9220

01 4.00 0.82 1.39 443 00 99.0 94,0 0 9055
2 4.00 0.74 1.26 454 O0 LOl.O 95.0 0 8_02
3 4.00 0.76 1.29 460 O0 102.0 96.0 0 8718

E1 4.00 0.74 1.26 446 O0 103.C 97.0 0 8602
2 4.00 0.70 1.20 460.00 i03.C 97.0 0 8367
3 4.00 0.64 1.09 463.00 L04.C 98.0 0 7937

El 4.00 0.63 1.07 472.00 L06.C 100.0 0.8660
2 4.00 0.75 1.24 465.00 LO6.C 99.0 0.8775
3 4.00 0.77 1.30 466.00 105.C 100.0 0.8718

FI 4.00 0.76 1.29 440.00 L05.C 100.0 0.8718
2 4.00 0.80 1.36 453.00 LO5.C 100.0 0.6718
3 4.00 0.69 1.16 461.00 L05.C 100,0 0.8307

FI 4.00 0.67 1.14 467.00 tO5.C 100.0 0.8185
2 4.00 0.70 1.20 471.00 IOS.C 101.0 0.8367
3 4.00 0.72 1.22 472,00 105.C 101.0 0.8485

................. . .................. + .................. + ........ + .........

TOTALS 96.00 I 16.93 28.75 110898,00 2396.0 I 2300.0 I 20.1827 )
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B&W/WP&L. Reburn Test Series. September. 1992

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSMEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant; WPL Performed by: Bowling/Janek
Date: 10/01192 Printed 29-0ct Test No./Type: M17-I109 Avg Velocity Head (in H20) dP(avg) = 0.303
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 2250-0030

Avg Orifice Meter Readlng (in H201 dH(avg) = C.SI6
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 424.7
Nozzle Diameter, Actual (in) N(d) 0.232
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 98.0
Gas Meter Correction Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 0._53

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(m std) = 36.06

of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = C.C7_
Total Sampling Time (min) (theta) ( 96.00 )
Ea,ometric Pressure (in Hg) P{b) 29.84 Mol. Wt.. Stack Gas Dry M{d) = 3C.SB
Stack Static Pressure (in H20) P(stack) 10.000
Gas Meter Initial Reading (cuft) 425.50 Mol. Wt.. Stack Gas Wet 'V_s) = 29 £6
Gas Meter Final Reading (cuft) 463.74
Net Gas Sample Volume (cuft) V(m) ( 38.23 ) Abs Stack Pressure (In Mg) P(s) = 3:,5_

V:l of Liouid Collected (ml) Vl(c) 66.1 Avg Stack Velocity (ft/sec) V{s avg) = 3_.C
Vol of Liq @Std. Conds. (scf) V(w std) ( 3.111 )
Wt. o_ Filter Particulate (gm) 4.7831 Isokineticity (X) _ i - _7,_
Wt. of Probe Wash Pa-t+culate (gm) 0.0030
Wt of Comolned Particulate (gm) M(p) ( 4.7831 ) Stack Gas STD Vol Flow (dscfm) O(s} = 1222_2

02 Concentration (by CEM) % 02 3.98 Actual Stack Gas Vol Flow (acf¢) Q(a) = 22_91_
C02 Concentration (by CEM) % CO2 15.11 Fercent XS Air PEA = 22 9
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) = 2.C:_
N2 Concentration (by d_ff.) % N2 ( 80.91 ) Particulate Loading. @7X 02(mg/dsc_)C{s sto} = 3_:

Particulate Loading. dry @ 7 % 02 (gr/oscf) = 1.6_2_
Sample dClock ]Velocity Orifice I Stack Gas Meter {SQRT(dP) Heat Input Rate, MBtu/hr = 62_.6_

Point Time IHead, dP Meter.dHI lamp Temp (OegF) I Particulate Emission Rate(Ib/hr) E(p) =221=.G6_l(in M20) (in H2O)I (degF) in out Particulate Emission Rate(Ib/M_tu) = _.5:_I

A1 4.00 0.33 0.56 386.00 101.0 103.0 0.5745
2 4.00 0.21 0.36 413.00 101.0 103.0 0.4583
3 4.00 0.24 0.41 425.00 101.0 103.0 0.4899

BI 4.00 0.31 0.53 425.00 102.0 103.0 0.5568
2 4.00 0.30 0.51 426.00 101.0 103.0 0.5477
3 4.00 0.27 0.46 445.00 101.0 102.0 0.5196

Cl 4.00 0.31 0.53 450 O0 101.0 102.0 0.5568
2 4.00 0.21 0.36 431 O0 101.0 101.0 0.4583
3 4.00 0.36 0.61 441 DO 100.0 101.0 0.6000

Ol 4.00 0.39 0.66 410 O0 lOO.O 100.0 0.6245
2 4.00 0.34 0.58 431 O0 100.0 100.0 0.5831
3 4.00 0.34 0.58 442 O0 99.n 99.0 0.5831

21 4.00 0.31 0.53 419 00 98.0 98.0 0.5568
2 4.00 0.33 0.56 431 O0 99.0 98.0 0.5745
3 4.00 0.30 0.51 434 O0 96.0 97.0 0.5568

El 4.00 0.31 0.53 437 OO 96.0 96.0 0.5477
2 4.00 0.30 0.51 438 DO 96.0 96.0 0.5292
3 4.00 0.28 0.48 438.00 95.0 95.0 0.5745

F1 4.00 0.33 0.56 401.00 94.0 94.0 0.5745
2 4.00 0.34 0.58 403.00 93.0 94.0 0.5745
3 4.00 0.30 0.51 409.00 93.0 93.0 0.5477

F1 4.00 0.30 0.51 414.00 93.0 93.0 0.5477
2 4.00 0.28 0,48 420,00 92.0 92.0 0.5292
3 4.00 0.28 0.48 424.00 93.0 92.0 0.5292

i
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B&W/_&L, Reborn Test Series, September. 19_2

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Bowling/Janek
Date: 10/02/92 Printed 29-0ct Test No./Type: M17-1110 Avg Velocity Head (in H20) dP{avg) = 0.56?
Sample Location: Unit 2. ESP Inlet Start/Stop Time: 0200-0340

Avg Orifice Meter Reading (in H?O) dH(avg) = 0.55_
PARAMETER SYMBOL VALUE

(calc.} Avg Stack Temperature (degF) T(s avg) = 447,0
Nozzle Diameter, Actual (in) N(d) 0.232
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) - 9_.6
Gas Meter Co.rrection Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 0.764

Radius (if round) R 0,00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 48.0_

# of Sample Points # 24 Stack Gas Water Vapor Propor:_or E(_c) = C.II_
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.84 Mol. Wt., Stack Gas Dry M(dl = 3_._-C
Stack Static Pressure (in H20) P(stack) 14.000
Gas Meter Initial Reading (cu ft) 464.71 Mol. Wt., Stack Gas Wet .HCs) = 2.c.16
Gas Meter Final Reading (cuft) 515.71
Net Gas Sample Volume (cu ft) V(m) ( 51.00 ) Abs Stack Pressure (in Hg) P(s) = 3_.$7

Vol of Liquid Collected (ml} Vl(c) 129.S Avg Stack Velocity (ft/sec) V(s avg) = _E.C
Vol of Liq @ Std. Conds. (scF) V(w std) ( 6.056 )

t,'t.of Filter Particulate (gm) 3,7322 Isokinet_city (X) ),i = 57 C
Wt. of Probe Wash Particulate (gm) 0.0000
W: of Combined Particulate (gm) M(p) ( 3.7322 ) Stack Gas STD Vol Flow (oscfm) O(s) = 16_92:

_2 Concentration (by CEV) X 02 3.24 Actual Stack Gas Vol Flow (acfm) O{a) = 31£522
CC2 Concentration (by CEM) % C02 15.41 Percent XS A_r PEA = i7._
C0 Concentration (by CEM) % CO 0.0 Particulate Loading. d-y(gr/oscf) C(s std) = i I_-_
N2 Concentration (by diff.) X N2 ( B_.3S ) Partlculate Loadlng, @7% O?_mg,'oscm)Z(ss:_ : 2!E_

Particulate Loading, dry @ 7 5_02 {gr/os:fl = O.C¢_

Sample dClock lVelocity Orifice Stack 1 Gas Meter ISQRT(cIP)Heat Input Rate, MBtu/hr = 872.IC
Polnt Time lHead, dP Meter,dH Temp lemp (degF) Particulate Em:ssion Rate(Ib/hr) E(p) =1732.4._'

l(in HZO) (in H20) (degF) in i out Particulate Emission Rate(Ib/MBtu) = 1.99C3
................ 4- .................. 4"......... 4- ........ 4- ........ 4- .........

A1 t.00 0.66 1.12 411.00 94.0 94.0 0.8124
2 it. O0 O.48 O.82 424.00 93.0 94.0 O.6928
3 11.00 0.55 0.94 444.00 95.0 94.0 0.74]6
B] 4.00 0.57 0,97 438.00 97.0 95.0 0.7550
2 4.00 0.48 0.82 442.00 98.0 95.0 0.6928
3 4,00 0.50 0,85 463.00 99.0 96.0 0.7071

C1 4.00 0.55 0.94 444.00 99.0 96.0 0.7416
2 4.00 0.56 0,95 442.00 100.0 97.0 0.7483
3 4.00 0.68 1.16 457.00 101.0 97.0 0.8Z46

O1 4.00 0.77 1.31 435.00 101.0 97.0 0.8775
2 4.00 0.64 1,09 452.00 101.0 97.0 0.8000
3 4.00 0.61 1.04 461.00 103.0 98.0 0.7810

21 4.00 0.62 1.05 450.00 103.0 99.0 0.7874
2 4.00 0.62 1.05 453.00 103.0 98.0 0.7874
3 4.00 0.48 0.82 456.00 104.0 99.0 0.7071

21 4.00 0.50 0.85 459.00 104.0 100.0 0.7141
2 4.00 0.51 0.87 460.00 105.0 100.0 0.7141
3 4.00 0.51 0.87 465.00 104.0 100.0 0.8000

F1 4.00 0.64 1,09 430.00 104.0 100.0 0.8000
2 4.00 0.72 1,22 437.00 104.0 100.0 0.8000
3 4.00 0.57 0,97 440.00 104.0 100.0 0.7550

FI 4.00 0.57 0.97 453.00 106.0 102.0 0.7550
2 4.00 0.58 0.99 454.00 105.0 102.0 0.7616
3 4.00 0.59 1.00 457.00 105.0 101.0 0.7681

......... 4- ......... 4- ........ 4"..........
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B&W/WP&L, Reburn Test Series, September, 1992

ESP Inlet Method 17 Samples

]SOKINZTIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Bowling/Janek
Date: 10/02/92 Printed 29-0ct Test No./Type: M17-Illl Avg Velocity Head (in H20) dP(avg) = 0.334
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0200-0340

Avg Orifice Meter Reading (in HE0) dH(avg) = _.56:
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s avg) - 436.9
Nozzle Diameter, Actual (in) N(d) 0,232
PiLot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 104.7
Gas Meter Correction Factor (alpha) 0.9990
Stack {Duct) Dimensions (in): Avg SQRT(dP) • 0.E77

Radius [if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft} A(s) ( 96.0D ) Meter Volume (std, cu. ft,) V(m sto) = _7.36

# of Sample Points # 24 Stack Gas Water Vapcr Proportion 6(wo} - 0.0_6
Total Sampling T)me (min) (theta) ( 96.00 )
Earo_etric Pressure (in Hg) P(b) ZS.71 Mol. Wt., Stack Gas Dry M(d) = 2C E:
Stack Static Pressure (in H20) P(stack) 9.000
Gas Meter Initial Reading (cuft) 516.00 Mol. Wt., Stack Gas Wet H(s) = 29.4C
Gas Meter Final Readlng {cuft) 556.24

Net Gas Sample Volume (cuft) V(m) ( 4C.24 ) Abs Stack Pressure (in Hg) P(s) = _C.37

Vol cf LiQuid Collected (ml) Vl(c) 66.5 Avg Stack Velocity (ft/sec) Vls avg) = _i.6
Vol of LiQ @ Std. Conds. (scf) V(w std) ( 4,072 )
_t. of Filter Particulate (gm) 5.6452 Isokineticity (X) X I = 96 9
Wt. of Probe Wash Particulate (gm) 0.0003
W: of Comoined Particulate (gm) M{p) ( 5.6452 ) Stack Gas STD Vol F_ow (Sscfm) O(s) = 1267J2

CZ Concentration (by CEM) X 02 3.59 Actual Stack Gas Vol Flow (acre) Q(a) = 2!_:2
CO2 Concentration {by CEH) % C02 15.61 Percent XS A_r FEA = 2:.2
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s siC) • 2.)_6
NZ Concentration (by diff.) % N2 ( 80.60 ) Particulate Loading, @71 02(mg/osc_)C(s sty) = 423_

Particulate Loading, dry @ 7 X 02 (gr/dscf) = 1.67_i

Sample ] d_l::k VelocitylOrifice l Stack i Gas Meter ISQRTldP)Heat Input Rate, MEtu/hr = 6EI.I_
Point ' Head, dP Meter,dH Temp Tamp (degF) Particulate Emission Rate(Ib/hr) ECp) =ZE72.E_2

(in HE0) (in H20) (degF) in J out Partlculate Emission Rate(lb/MBtu) = 3.9_9_

A! 4,00 0.34 0.58 453 00 103.0 107.0 0.5831
2 4.00 0.35 0.60 454 O0 103.0 107.0 0.5916
3 4.00 0.34 0.58 450 O0 103.0 106.0 0.5831

BI 4.00 0.34 0.58 427 O0 103.0 105.0 0.5831
2 4.00 0.30 0.51 439 00 103.0 104.0 0.5477
3 4.00 0.32 0.54 452 O0 103.0 104.0 0.5657

C1 4.00 0.33 0.56 460 00 103.0 104.0 0.5745
2 4.00 0.32 0.54 440 O0 103.0 104.0 0.5657
3 4.00 0.41 0.70 441 00 ]04.0 104.0 0.6403

01 4,00 0.40 0.68 430.00 104.0 104.0 0.6325
2 4.00 0.32 0.54 439.00 105.0 104.0 0.5657
3 4.00 0.37 0.63 439.00 104.0 104.0 0.6083

E1 4,00 0.34 0.55 435.00 106.0 105.0 0,5831
2 4.00 0,35 0.60 439.00 106.0 104.0 0.5916
3 4.00 0.32 0.54 442.00 107.0 105.0 0.5568

E] 4.00 0,31 0.53 442.00 107.0 105.0 0.5385
2 4.00 0.2g 0.49 444,00 106.0 105.0 0.6325
3 4.00 0.40 0.57 449.00 106.0 105.0 0.5831

F] 4.00 0.34 0.55 413.00 105.0 105.0 0.5831
2 4.00 0.36 0.61 414.00 106.0 105.0 0.5831
3 4.00 0.28 0.48 419.00 106.0 105.0 0_5292

FI 4.00 0.28 0.48 431.00 106.0 105.0 0_5292
2 4.00 0.30 0.51 437.00 ]05.0 104.0 0.5477
3 4,00 0.30 0.51 444.00 105.0 104,0 0.5477

......... + ........ + ............ . ........ . ..........

iOiALi-96.001 8.oll ;3.46I[isii.0012512.012514:0"13.8,6;"
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8&WIWP&L, Reburn Test Series, September, 1992

ESP Inlet Method 17 Samples

ISOKINET|C PERFORMANCEWORKSHEETAND PAR3]CULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Bowltng/Janek
Date: 10/03/92 Printed 29-0ct Test No./Type: Mll-IllZ Avg Velocity Head (in H20) dP(avg) - 0.350
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0112-0306

Avg Orifice Meter Reading (in HZ0) dH(avg) = 0.898
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg)- 424.8
Nozzle Diameter, Actual (in) N(d) 0,232
Pltot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) • 102.0
Gas Meter Correction Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 0.$9_

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu, ft.) V(m std) • 38.45

# of Sample Points # 24 Stack Gas Water Vapor Proportlon 8(w_) = C.09;
Total Sampling Time (min) (the]a) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.71 Mol. Wt., Stack Gas Dry H(_) = 3_ 51
Stack Static Pressure (in H201 P(stack) 9.000
Gas Meter Initial Reading (cu ft) 556.41 Mol. Wt., Stack Gas Wet . M(s) = 2_ _7
Gas Meter Final Reading (cuft) 597.62
_et Gas Sample Volume (cuft) V(m) ( 41.21 ) Abs Stack Pressure (in Hg) P(s) = 3_.37

Vol of Liquid Collected (ml) Vl(c) bi.0 Avg Stack Velocity (ft/sec) V(s avg) = 42.5
Vol of Liq @ Std. Conds. (scf) V(w std) ( 3.813 )
Wt. of Filter Particulate (g_) 6.3773 Isokineticity (X) X I = 97.2
Wt. of Probe Wash Particulate (gm) 0.000;

Wt of Combined Particulate (gm) M(p) ( 6.3773 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 134_2 ;

02 Concentration (by CEM) % 02 3.48 Actual Stack Gas Vol Flow (acfm) Q(a) = 24489_
C02 Concentration (by CEM) % C02 15.44 Percent XS Air PEA = 19.
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s stY) = 2.5595
N2 Concentration (by dlff.) % N2 ( 81.0_ ) Partlculate Loadlng, @7_ 02(mg/Oscm)C(s std) = 468_

Particulate Loading. dry @ 7 X 02 (gr/oscf) = Z.C4_3

Sa.pleldClocklVelocltylOr, f,ce Stack lGas Meter )SORT(dP)HeatlnputRate.MBtu/nr
Point Time Head, dP)Meter.dH Tamp Tamp degF) Particulate Emission Rate(Ib/hr) E{p) :2911!0;)

(in HZO) (in H20) (degF) in out Particulate Emission Rate(Ib/MBtu) = 4.3CBD
....... . ........ + ........ . ................... . .................. . .........

AI 4.00 0.35 0.60 390.00 98.0 99.0 0.5916
2 4.00 O.31 0.53 410.00 97.0 98.0 0.5568
3 4.00 0.35 0.60 433,00 98,0 98.0 0.5916
81 4.00 0.35 0.60 410.00 99.0 99.0 0.5916
2 4.00 0.30 0.53 425.00 100.0 99.0 0.5477
3 4.00 0.30 0.53 433.00 100.0 99.0 0.5477

C1 4.00 0.35 0.60 415.00 102.0 100.0 0.5916
2 4.00 0.32 0.54 421.00 102.0 101.0 0.5657
3 4.00 0.43 0.71 430,00 103.0 101.0 0.6557

D1 4.00 0.43 0.71 421.00 104.0 101.0 0.6557
2 4.00 0.37 0.63 429.00 104.0 101.0 0.6083
3 4.00 0.40 0.68 434.00 103.0 101.0 0.63Z5

81 4.00 0.34 0,58 424 00 103.0 102.0 0.5831
2 4.00 0.35 0.60 430 O0 104.0 102.0 0.5916
3 4.00 0.31 0.53 434 DO 104.0 lOZ.O 0.5477

E1 4.00 0,30 0.53 434 DO 105.0 102.0 0.5831
2 4.00 0.34 0.58 436 O0 105.0 102.0 0.5745
3 4.00 0.33 0.56 438 O0 105.0 103.0 0.6325

F1 4.00 0.40 0.68 415 00 105.0 102.0 0.6325
2 4.00 0,38 0.65 416 O0 105.0 103.0 0.6325
3 4.00 0.34 0.58 423 O0 105.0 103.0 0.5831

F1 4.00 0.36 0.61 426 O0 106.0 103.0 0.6000
2 4.00 0.35 0.60 433 00 106.0 103.0 0.5916
3 4.00 0.35 0.60 435 00 106.0 103.0 0.5916

....... . ........ + ........ . ........ + .................. _ ......... + .........

TOTALSI 96.00I 8.411 14.3611019s.002469.0 2427.0I 14.zsoz )
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B&W/WP&L, Reburn Test Series, September, 1992

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Bowling/Janek
Date: 10/03/92 Printed 29-0ct lest No.llype: M17-1113 Avg Velocity Head (in H2O) dP(avg) = 0.23._ I

Sample Location: Unit 2. [SP Inlet Start/Stop Time: 0520-0700
Avg Orifice Meter Reaalng (in H20) dH{avg) . O.39;

PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) • 39_ _,
Nozzle Diameter, Actual (in) N(d) 0.232
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) = 89,4
Gas Meter Correction Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): Avg SQRT(dP) • G.476

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 311.r-S

$ of Sample Points # 24 Stack Gas Water Vapor Proportion 6(_o) • C._;°_.
Total Sampling Time (min) (there) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.71 Mol. Wt , Stack Gas Dry M(_) • 3C.73
Stack Static Pressure (in H202 P(stack) S.000
Gas Meter Initial Reading (cu ft) 599.91 Mol. Wt., Stack Gas Wet MCs) = 2_163
Gas Meter Final Reading (cuft) 633.4C
Net Gas Sample Volume (cuft) V(m) ( 33.49 ) Abs Stack Pressure (_n Mg) P(s) = 3_ ,_

Vol of LiQuid Collected (m!) Vl(c) 64.5 Avg Stack Velocity (ft/sec) V{s a_g' = 22.6
Vol of LiD @ Std. Cohos. (scf) V(w std) ( 3.036 )
Wt. of Filter Particulate (gm) 1.6932 Isokinetlcity {_) ). i = .c-c6
k't.of Probe Wash Particulate (gm) 0.0::)
Wt of Combined Particulate {gm) M{p) ( 1.6_32 ) Stack Gas STD Vol Flo, (oscfm) G(s) = 1C-_:96

02 Concentration (by CEM) % 02 5.69 Actual Stack Gas Vol Flow (acfm) _)a) • 121S26
CC2 Concentration (by CEM) % C02 15.66 Percent XS Air PZA • _7.?
CO Concentration (by CEM) % CO O.O Particulate Loading, Ory(gr/dscf) C{s sty) = C.6:_2
N2 Concentration (by diff.) % N2 ( 78.65 ) Particulate Loading, @7% 02Cmg/OsCn')rj(ssto',= 17C6

Particulate Loading, Dry @ 7 % 02 (gr/ascf) = G 746"

Sample dClock IVeloclty,Orifice I Stack 1 Gas Meter jSORT(dP)Heat Input Rate. MBtu/hr - _65./i
Point lime Head. dP)Meter.dH lemp Temp (de¥) Particulate Emission Rate(Ib/hr) E{p) , 761.IE_

(in H20)l{in H2D) (clegF) in ( out Particulate Emission Rate(Io/MStu) = " 573"
....... ww........ . ........ _ ........ . ......... . ........ . ........ ,I, .........

AI 4.00 0.29 0.49 419.00 86.0 88.0 0.5385
2 4.00 0.22 0.37 419.00 86.0 88,0 0.4690
3 4.00 0.72 0.37 418.00 86.0 88.0 0.4690
81 4.00 0.22 0.37 400.00 8B.O 88,0 0.4690

2 4.00 0.20 0,34 387.00 88.0 88.0 0.4472
3 4.00 0.21 0.36 399.00 88.0 87.0 0.4583

Cl 4.00 0.23 0.39 404.00 89.0 88,0 0.4796
2 4.00 0.23 0.39 388.00 90.0 88,0 0.4796
3 4.00 O.26 O. 44 398. O0 90.0 88,0 O.5099

Dl 4.00 0.25 0.43 393.00 90.0 89,0 O.5OOO
2 4.00 0.24 0.41 396.00 90.0 89,0 0.4899
3 4.00 0.24 0.41 405.00 90,0 90.0 0,4899

E1 4.00 0.21 0.36 387.00 90.0 91.0 0.4583
2 4.00 0.21 0.36 396.00 89.0 91.0 0.4583
3 4.00 0.33 0.56 400.00 90.0 91,0 0.4472

E! 4.00 0.20 0.34 405.00 90.0 92.0 0,4583
2 4.00 0.21 0.36 406.00 91.0 90,0 0,4690
3 4.00 0.22 0.37 408.00 90.0 89,0 0.4899

F! 4.00 0.24 0.41 388.00 91.0 89.0 0.4899
2 4. O0 O.23 O.39 380.00 91.0 90. O O,4899
3 4.00 0.23 0.39 380,00 91.0 89.0 0.4796

FI 4.00 0.20 0.34 396.00 91.0 89.0 0,.4472
2 4.00 0.22 0.37 399.00 92.0 90.0 0.4690
3 4.00 0.22 0.37 404.00 92.0 90.0 0.4690

........... . ---+ ................ + ...... . ........ w ....

;o;Ls" 9 .ool";:s3 I ;.39 957s.00121,;:0121,0.o;I.42;8"
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] I

B&W/WP&_.Reborn Test Series. September, 1992

£SP Inlet Method 17 Samples

ISOKINETIC PERFORMANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Bowling/Janek
Date: |0/03/92 Printed zg-oct Test No./Type: M17-]|14 Avg Velocity Head (in H20) dP{avg) • 0,226
Sample Location: Unit Z. [SP Inlet Start/Stop Time: 2130-23i0

Avg Orifice Meter Reading (in H201 dH(avg) = 0,386
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) • 3_3.2
Nozzle Diameter, Actual (in) N(d) 0.232
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) • 75.2
Gas Meter Correction Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): Avg SORT(dP) • C.477

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (stcl. cu, ft.) V(m stcl) • 31,E =-

# of Sample Points # 24 Stack Gas Water Vapor Propo,tlon B(*o) • O.OE:
Total Sampling T_me (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.74 Mol. Wt.. Stack Gas 0,y M(o) • 30 E,_
Stack Static Pressure (in He0) P(stack) S.000
Gas Meter Initial Reading (cuft) 634.01 Mol. Wt.. Stack Gas Wet • M{s) • 29.93
Gas Meter Final Reading (cuft) 666.35
Net Gas Sample Volume (cuft) V(m) ( 32.35 ) Abs Stack Pressure (in Mg) _ts) • 3: I _.

Vol of Liquid Collected (ml) Vl(c) 42.6 Avg Stack Veloclty (ft/sec) V(s avg) = 3- 2
vol of Liq @ Std. Conds. (scf) V(w std) ( Z.O05 )
Wt. of Filter Particulate (gm) 1.5522 ]sokineticlty (X) 5'.I • S'.".:
Wt. of Probe Wash Particulate (g_) 0.0000
Wt of Comblned Particulate (gm) M{p) ( 1.5522 i Stack Gas STD Vo_,flow (ascfrr) Q(s) = II2E:}

02 Concentration (by CEM) 5_02 5.74 Actual Stack Gas Vo_,Flew (acfrr) O(a) • z.;,..
CC2 Concentration (by CEM) % C02 15.36 Percent XS Air PEA • 3._ 0
CO Concentration (b.yCEM) % CO 0.0 Particulate Loading. Ory(gr/Oscf) C(s stO) • 0.7.6.
N2 Concentration (by dlff.) % N2 ( 78.90 ) Particulate Loachng. @7X 02(r_g.'oscm)CCsStd) • IE._._

Particulate Loading. Ory @ 7 5.02 (g_;'os:., • C.E._:}

Samole dClock ,Veloc,ty,Or,fice , Stack , Gas Meter SORT(dP) Heat Input Rate. MBtu/hr • 498 _5

Point Time JHead. dPlHeter'cIH[ITemp Temp (degF) Particulate Emission Rate(Ib/hr) E(p) • 729.74£I(in H20)l(in H201 (degF) in I out Particulate Emission _ate(lb/MEtu) = 1.4637
....... •t......... ,_........ 4"........ • ......... . ........ . ..................

A1 4.00 0.21 0.36 380.00 75.0 76.0 0 4583
Z 4.00 0.22 0.37 388.00 74.0 75.0 0 4690
3 4.00 0.23 0.39 397.00 73.0 74.0 0 4796

B1 4.00 0.21 0.36 367.00 73.0 73.0 0 4583
2 4.00 0.21 0.36 373.00 73.0 71.0 0 4583
3 4.00 O.ZZ 0.37 381.00 73.0 72.0 0 4690

C] 4,00 0.?2 0.37 383,00 72.0 71.0 0 4690
2 4.00 0.22 0.37 386.00 71.0 71.0 0 4690
3 4.00 0.27 0.46 402.00 73.0 72.0 0 5196

01 4, O0 O.25 O.43 383. O0 76.0 74.0 0 5000
2 4.00 O.Z7 0.46 386.00 77.0 74.0 0 5196
3 4. O0 0.24 O.41 399.00 78.0 74.0 0 4899

E1 4.00 0.22 0.37 387,00 79.0 76.0 0 4690
Z 4.00 0.21 0.36 389.00 19.0 76.0 O 4583
3 4.00 0.23 0.39 394.00 80.0 76.0 0 4472

E1 4.00 0.Z0 0.34 399.00 80.0 77.0 0 4583
Z 4.00 O.E] 0.36 402.00 81.0 77.0 0,4690
3 4,00 0.22 0.37 405.00 81.C 77.0 0.5000

FI 4.00 0.25 0.43 385.00 81.G 77.0 0.5000
2 4.00 0.24 0.41 388.00 81.0 78.0 0.5000
3 4.00 O.Zl 0.36 390.00 81.0 78.0 0.4583

F! 4.00 0.20 0.34 397.00 81.0 78.0 0.4472
2 4.00 0.23 0,39 401.00 81.C 78.0 0.4796
3 4.00 0.24 0.4] 403.00 81.C 78.0 0,4899

....... + ........ _..... + ...... + ......... + ........ v, .........

TOTALSl 96.00 ";_43 I "9.Z4 19365.0011854.01;;0;_0" ;;.4364 )
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BLW/WP&L. Reburn Test Series. September. 1992

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCEWOAKSHEETAND PARTICULATECALCULAT|ONS FIELD DATAAVERAGES
Plant: WPL _erfor_d by: Bowltng/Janek
Date: 10104192 Prtnted 29oDor Test No./Type: M17-11%5 Avg Velocity Head (in H20) dP(avg) • 0.366
Sample Location: Unit 2, ESP Iniet Start/Stop Time: 0100-0240

Avg Orifice Meter Reading (in M20) dH(avg) • C.621
PARAMETER SYMBOLVALUE

(calc.) Avg Stack Temperature (degr) T[s avg) • 404.5
Nozzle Diameter, Actual (in) N(d) 0,232
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) 1(m avg) • 76 4
Gas Mete- Correction Factor (alpha) 0,9990
Stack (Duct) Dimensions (in): Avg SQRT(dP) • 0.6:7

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULA1EDVALUES
Width (if rectangular) W 216.00

A_ea of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu+ ft.) V(_ stY; • _ 76

e of Sample Points I 24 Stack Gas water Va_or Fro_;rtlo_ 8(wo) • C._
Total Sampling Time {m_n) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.74 Mol. Wt., Stack Gas Dry X(d) • 3C E:
Stack Static Pressure (in H29) P(stack) 9.000
Gas Meter Initial Reading (co ft) 666.50 Mol. Wt., Stack Gas We: M(s} • 29._2
Gas Meter Final Reading (cuft) 707._6
Net Gas Sample Volume (cuft) V(m) ( 4066 ) Abs Stack Pressure (in Mg) PCS) • 3C 4_

V01 of Liquid Collected (ml) Vl(c) 82.0 Avg Stack Velocity (ft/sec) V{s avg) • 42
Vol of Lie @ Std Conds. (scf) V(w std) ( 3.860 )
_t. of Filter Particulate (gm) 6.4607 Isokineticlty (_) % ] • 97 2

. of Probe Wash Particulate (gm) 0.00_0
of Combined Particulate (gm) M(p) ( 6.4607 ) Stack Gas STD Vol Flow (dscfm) O(s) • 1394_3

02 Concentration (by CEM) % 02 3.58 Actual Stack Gas Vol Flow (acfm) QCa) • 2¢£576
C02 Concentration (by CEM) % CO2 15.59 Percent XS A_r PEA • 2C.2
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(g'/dscf) C_s stO) • 2.5_
N2 Concentration (by diff.) % N2 ( 80.83 ) Particulate Loa_ng, @7% OZ(mg/oscm)C(s std) • _E:_

Particulate Loading. dry @ 7 % 02 (grics:f} • 2 C:_9

Sample j dClock /elocity,Oriflce , Stack Gas Meter ,SORT(alP)Meat Input Rate. MBtu/hr • 756 26

Po}nt I Time _ead, dgIMeter,dHi Tamp Tamp (degF) I Particulate Emission Rate(ib/hr) E(p) -299£.377(in H20)l(in H20)I (degF) in out Particulate Emission Rate(1b/MBtu) • 4.24_9
................,,.................. ..... =.°.@.... ..... ° ....... + .... .....

AI 4.00 0.40 0,68 407.00 72,0 72.0 0.6325
2 4.00 0.28 0.48 408.00 71.0 72.0 0.5292
3 4.00 0.32 0,54 410.00 72.0 72.0 0.5657

81 4.00 0.37 0.63 374.00 73.0 73.0 0,6083
2 4.00 0.32 0.54 385.00 74.0 73.0 0.5657
3 4.00 0.32 0.54 401.00 75.0 73,0 0.5657

CI 4.00 0.40 0.68 375.00 75,0 73.0 0.6325
Z 4.00 0.36 0.61 391,00 76.0 73.0 0.6000
3 4.00 0.40 0.68 404.00 77.0 73.0 0.6325
01 4.00 0.45 0.75 391.00 77.0 74.0 0.6708

2 4.00 0.40 0.68 402.00 78.0 74.0 0.6325
3 4.00 0.36 0.61 411 00 79.0 74.0 0.6000

E1 4.00 0.37 0.63 40S.00 78.0 75.0 0.6083
2 4.00 0.35 0.6I 4|I.00 79.0 75.0 0.6000
3 4.00 0.33 0.56 412.00 80.0 76.0 0.5745

El 4.00 0.33 0.56 416.00 80.0 75.0 0.6000
Z 4.00 0.36 0.63 419.00 80.0 76.0 0.6000
3 4.00 0.36 0.61 421.00 81.0 76.0 0.6557

F1 4.00 0.43 0.73 395.00 81.0 77.0 0.6557
Z 4.00 0.44 0.75 399.00 82.0 77.0 0.6557
3 4.00 0.35 0.60 409.00 82.0 78.0 0.5916

F1 4.00 0.36 0.61 418.00 82.0 78.0 0.6000
2 4.00 0.36 0.61 420.00 84.0 79,0 0.6000
3 4.00 0.36 0.62 425.00 84.0 79.0 0.6000

IOTALSi -;;_;;" 6.79 I 14_9;"";i;;,00 I 1872_"'.0)........1797.0+1.........14.5767
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}

B&W/WP&L, Reburn Test Ser_es. Septembe,, 1992

[SP Inlet Method 17 Samples

ISOKINETIC PERFORMANCEWORKSMEETANDPART|CULAT[ CALCULATIONS FIELD DATAAVERAGES
Hint: WPL Performed by; BowlingtJanek
Date: 10/04/92 Printed 29-Oct Test No./Type: M17-1116 Avg Velocity Mead (in M20) dP(avg) • 0.173
Sample Location: Unit 2, [SP inlet Start/Stop Time: 2030-2215

Avg Orifice Meter Reading (in ME0) dH(avg) = 0.293
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s avg) • 372.3
Nozzle Diameter, Actual (in) N(d) 0.232
P_tot Tube Correction Factor C(p) 0.8400 Average Mater Tempe,ature (degr) T(m avg) • 73.3
Gas _eter Correction Factor (alpha) 0.9990
Stack (Duct| Dimensions [In): Avg SQRT(dP) • 0.4;5

Radius (if round) R 0.00
Length [tf rectangular) L 64.00 CALCULATEOVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 95.00 ) Meter Volume (std, cu. ft.) V(_ stO) • 28.10

# of Sample Points I 24 Stack Gas Water Vapor Proport_or e_wc) • 0 C_

To%el Sampllng Time (m_n) (there) ( 96.00 )
Barometric Pressure (In Mg) P(b) 29.81 MOI. Wt.. Stack Gas Dry MCd) • 3: 7:
Stack Static Pressure (in H20) P(stack) 5.000
Gas Me%e_ Initial Reading (cuft) 707.41 Mol. Wt.. Stack Gas We: MCs) = 29 67
Gas Meter Final Reading (cuft) 735.9:
her Gas Sample Volume (cuft) V(m) ( 28.5C ) Abs Stack Pressure (in Hg) PCs) • 2:.;E

Vol of Liouid Collected (ml) Vl(c) 53.0 Avg Stack Veloclty (ft/sec) V_s av@) • 28 7
Vol of LIQ @ Std. Conds. (scf) V(, std) ( 2.495 )
gt. of Filter Particulate (gm) 2.6018 Isokinetictty (%) _ I = 9_ E
Wt. of Probe Wash Partlculate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 2.6018 ) Stack Gas 5TD Vol Flo, (ds:f_) O(s) • 97242
W: of Total Metals (ug) M(m) C C
02 Concentration (by CEM) % OZ 4.88 Actual Stack Gas Vol Flo, (acfn.) _(a) • 165_ _
C02 Concentratlon (by CEM) % C02 IS.68 Percent XS Air PEA = _C.!
C0 Concentration (by CEM) % CO O.C Partlculate Loading. dry(gr/dscF) C(s std) - 1.4266
N2 Concentration (by diff.) % N? ( 79.44 ) Particulate Loadlng. @7X O2(mg/oscm)_(s std) • 283_

Particulate Loading. dry @ 7 % 02 (grjoscf) • 1.2_

Sample dC1ock VelocitvlOr,f,ce Stac_ 1 Gas Meter JSQRT(dP) Heat Input Rate. MBtu/hr
Point Time Head, dPjMeter,dH Temp Temp (degF) Part_culatI Emission Rate(Ib/hr) E(p) _1145__9_73_

(in MEO)l(In MZO) (degr) in I out Partlculate Emission Ra:e(IO/MBtu) - 2.6:_:
................•......... ...................-........+........+......... Total Metals Emission Rate(Ib/M@:u} • G.OCC_:

AI 4.00 0.18 0.31 384.00 75.0 75.0 0.4243
2 4.00 0.16 0._7 383.00 74.0 75.0 0.4000
3 4.00 0.16 0.27 388,00 74.0 75.0 0.4000
BI 4.00 0.18 0.31 337.00 75.0 74.0 0.4_43

2 4.00 0.16 0.27 355.00 75.0 74.0 0.4000
3 4.00 0.16 0.27 379.00 75.0 74.0 0.4000

Cl 4.00 0.16 0.27 366.00 75.0 74.0 0,4000
2 4.00 0.16 0.27 375.00 76,0 74.0 0.4000
3 4.00 0.22 0,37 386 O0 76.0 74,0 0.4690

D1 4.00 0.21 0.36 371 O0 76.0 74.0 0,4583
2 4.00 0.17 0.29 377 O0 76.0 74.0 0.4123
3 4.00 0.17 0.29 385 O0 76,0 74.0 0.4123

E1 4.00 0.17 O.2g 370 00 76.0 74.0 0.4123
2 4.00 0.17 O.2g 373 O0 76.0 74.0 0,4123
3 4.00 0.16 0.27 378 O0 76.0 74.0 0.4000

FI 4.00 O.IS 0.26 383 O0 76.0 74,0 0.3873
2 4.00 0.17 0,29 385.00 76.0 74.0 0.4163
3 4.00 0.18 0,31 387.00 76.0 74.0 0.4243

Sl 4.00 0.19 0.32 350.00 76.0 74.0 0.4359
2 4.00 0.19 0.32 351.00 76.0 74.0 0.4359
3 4.00 0,16 0,27 355,00 75.0 73,0 0.4000

HI 4.00 0.17 0.29 367.00 75,0 74.0 0.4123
2 4.00 0.17 0.29 372,00 76.0 74.0 0.4123
3 4.00 0,17 0.29 378.00 75.0 73.0 0.4123

.............. • ........ + ................ + ........ +- --+ .........

;;;AL5 96.001 4.141 7.0;" 8935.oo11812.ol;i;i_ol9.9577
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B&W,'W_&L.Reborn Test Series, Septrbmr. 1992

[SP Inlet Method 17 Saddles

ISOKINETIC PERFORMANCEWORKSH[ETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: BowllnglJanek
Date: 10/05/92 Printed 29-0ct TeIt No./Typt: M17-1117 Avg Velocity Mead (in H20) dP(avg) • _,;_?
Sample Location: Unit 2, [SP Inlet Start/Stop Time: 0010-0142

Avg Orifice Meter Reading (in H20) dH(avg) • _r66_
PARAMETER SYMBOL VALUE

(talc.) Avg Stack Temperature (degr) l(s avg) • 4_,g
Nozzle Diameter. Actual (In) N(d) 0.232
PiLot Tube CorreCtion Factor C(p) 0.8400 Average Meter Temperature (degr) t(m avg) • 69.2
Gas Miter Correction Factor (alpha) 0,9990
Stack (Duct) Oi_nstons (in): Avg $ORT(dP) = C.629

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Vtdth (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (ltd. cu. ft.) V(_ sto) • 41.IS

• of Sample Points # 24 Stack Gas Water Vapor Proport:on E(wc) = C.%:4
Total Sampllng Time (mln) (theta) ( 96.06 )
Barometric Pressure (in Hg) P(b) 29.81 Mol. Wt.. Stack Gas D'y M(d) • 3_.69
Stack Static Pressure (in H20) P(stack) 9.000
Gas Mete, Initial Reading (cuft) 736.10 Mol. Wt.. Stack Gas Wet .x_s) • 2_.24
Gas Meter Final Reading (cuft) 777.53
Net Gas Sample Volume (cuft) V(m) ( 41.43 ) Abs Stick Pressure (in H9) P(s) • 3C47

Vo! o¢ Liquid Collected (ml) Vl(c) 113.0 Avg Stack Velocity (ft/sec) V{s avg) • a_,4
Vol of LiQ g Std. CohOs {scf) V(w std) ( 5.319 )
at. of Filter Particulate (gm) 4.6652 Isokineticity (%) _ ] • 99.Z
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Co_b_neO Particulate (g_) M(p) ( 4.6652 ) Stack Gas STO Vol Flow (dscfm) O{S) • _41_2_
Wt Of Total Metals (ug) M(m) 0.0
02 Concentration (by CEM) % 0Z 3.51 Actual Stack Gas Vol FIo. (ac'm) C(a) • 2_7_
C02 Concentration (by CEM) _ C02 15.95 Percent XS Air P[A • 1_6
CO Con:ertration (by CEM) % CO 0.0 Particulate Loao_n;, Ory(gr/Osc_) C_s stY) • i 7:'_
N2 Concentration (by diff.) % N2 ( 80.54 ) Particulate Loading, @7_ O2(mg:dscr)C(s stU) • 32""

Fartlculate LoaDing, Dry @ 7 _ OZ (9r/os:f) • ].))_

Sample dtlock IVelocity 0riflce I Stack ] Gas Mete- ISORT(dP) Heat Input Rate, MBtu/_r • 719 36
Point lima HeaU. dP Meter.dH I Tamp Tamp (Oegr) Particulate E_ls$1on Rate(lb/hr) [(p) ,2!:9 I4:

(in H20) (in H2D)I (degF) in I out Particulate Emission Rate(lb/MBtu) • 2._4£3
.......•........+..................+.........+........+........*......... Total Metals Emission Rate(lb/MStu) • C.0_::

A1 4.00 0.35 0.60 336.00 66.0 66.0 0.5916
2 4.00 0.33 0.56 367.00 66.0 68.0 0.5745
3 4.00 0.39 0.66 397.00 66.0 66.0 0.6245

81 4.00 0.42 0.71 350.00 67.0 66.0 0.6481
2 4.00 0.35 0.60 3fiG.00 69.0 66.0 0.5915
3 4.00 0.35 0.60 403.00 70.0 67.0 0 5916

C1 4.00 0.40 0.68 384.00 70.0 67.0 0.6325
2 4.00 0.36 0.61 392.00 71.0 68.0 0.6000
3 4.00 0.45 0.77 409,00 72.0 68.0 0.6708

01 4.00 0.45 0.77 401,00 72.0 68.0 0.6708
2 4.00 0.40 0.68 407.00 73.0 69.0 0,6325
3 4.00 0.42 0.71 420.00 74.0 69.0 0.6481

E1 4.00 0.40 0.68 410.00 73.0 69.0 0.6325
2 4.00 0.40 0.68 415.00 74.0 70.0 0.6325
3 4.00 0.37 0.63 418.00 74.0 70.0 0 6083

F1 4.00 0.35 0.6! 423.00 75.0 70.0 0 5916
2 4.00 0.49 0.68 426.00 75.0 70.0 0 7000
3 4.00 0.40 0.68 428.00 75.0 71.0 0 6325

Gl 4.00 0.43 0.73 393,00 75.0 71.0 0 6557
2 4.00 0,43 0.73 397.00 75,0 71.0 0 6557
3 4.00 0.39 0,66 407,00 76.0 71.0 0 6245

H1 4.00 0.38 0.65 418.00 76.0 72.0 0 6164
2 4.00 0.41 0.70 424.00 77.0 72.0 "0 6403
3 4.00 0.40 0.68 430.00 77.0 72.0 0 6325

IOTALS[ 96.00 "';TSZI 16.06 I 9621.00 I li;;T;l 1585.0) ;;T;;;;"
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8&_/,'_/P&L. Rebu:n Test Sertes, September. 19.;2

[SP inlet laethod 17 Samples

ISOKIN[TIC P[RrORHANCEVO_KSHEETAND PARTICULAT[ CALCULATIONS FIELD DATAAV[RAG[S
Plant: WPL Performed by: Bo, ltng/Janek
Date: 10/05/92 Printed E9-Oct Test No./Type: N17-1118 Av9 Velocity Head (tn HEO) dP(avg) • 0 36_
Sample Locatton: Unit 2. [SP Inlet Start/Stop Ttml: 024S-0430

Avg Ortftce Meter Reading (t_ H20) dH(avg) • 0_626
PARAH[T[R SYMBOL VALU[

(¢alC.) Av9 Stack Temperature (degr) l(s avg) • 4Z2.3
Nozzle Otamlter, Actual (an) N(d) 0.232
Pttot Tube Correctton Factor C(p) 0.8400 Average Meter Temperature (Oegr) T(m avg) • 684
Gas Meter Correction rector (alpha) 0.9990
Stack (Duct] Dtmenstons (in): Avg SORT(dP) = 0.606

Radius (if round) R 0.00
Length (tf rectangular) L 64.00 CALCULAT[OVALU[S
Vidth (if rectangular) W 218.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (sad. cu ft.) V(m sad) • 4C 34

P of Sample Points # Z4 StaCk Gas Wa_e, Va=or ;-O_:,_c_ 6(wo) • C._"
Total Sampling T_me (m_n) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29,61 Hol. Wt., Stack Gas Dr_ _(a_ • 3_ 6_
Stack Static Pressure (an H20) P(staCk) 9.000
Gas Meter ]nitre1Read_ng (cuft) 717.68 Hol. W_., Stack Gas We_ _s; • 2S _E
Gas Meter F_nal Read_ng (cuft) 818.19 i
he: Gas Sample Volume (cuft) V(m] ( 40.51 ) Abs Stack Pressure (In Hg) P(s) • _: 4?

Vol of Liquid Collected (ml) Vl(c) 82.0 Avg Stack Velo:_ty (ft/sec) V:s avg) • 43 1

Wt. Of Filter Particulate (gm) 4.693C lsoklne:_c_ty (%) % _ • 9_ C
_. of Probe Wash Particulate (gm) 0.0000
W_ o_ Combined Particulate (gm) H(p) ( 4.6930 ) Stack 6as STD vol rlo. (Osc_) O{s) • !3_:_
W_ _? Total Metals (ug) N(m) O.C i
OZ Concentrat_o_ (by C[M) _ O_ 4.30 Actua_ Stack Gas Vo_ rlo, (scUm) _(a) • _4_
CCZ Concentration (by CEM) X C02 IS,SZ Perce_ X$ A_r P[A • Z5
CO Concentration (b_ C[M) % CO 0,0 Particulate Loading, d-_(g-/Os:') C(s s_e) • _7_:
h_ Concentration (by diff.) _ N_ ( 80.18 ) Particulate LoaO_eg, _7% OE(mg/Oscr);(s stO)• 3443

Particulate Loag_ng. 0"_ _ ? % O_ (g'/os:f) • I._:E

S,m_le I dClock ,eloc,ty,ur,,,ce L St,:k Gas Mete- ISORT(dP) Heat Input Rate. MBtu/hr • 67_ C_
Point Tame _ea_, dPl_eter,dH I Tamp Tamp (degr) Particulate [m_ss_o_ Rate(lb/_r) [(;) .E1Z3.93_

(in H20)}(tn HEO)I (degr) tn ou_ Particulate [m_ss_on Rate(l_/_Bt_) • 3.1706
....... • ......... _........ * .................. * ................. +......... Total Metals [m_ss_on Rate{lb/ME_) • C.O_::;

A1 4,00 0.34 0.58 419 O0 65.0 66 0 0.5831
4.00 0.28 0.49 4Z40C 650 66.0 0529_

3 4.00 0.3Z 0.54 429 O_ 66.0 66.0 0.5657
8! 4.00 0.39 0.66 395 O0 67.0 86.0 0.6245

2 4.00 0.3Z 0.54 40Z O0 68,0 66.0 0.5657
3 4.00 0.32 0.54 425 O0 69.0 66.0 0.5657

C1 4.00 0.38 0.65 403 O0 69.0 66.0 0.6164
2 4.00 0,38 0.65 415.00 70,0 67.0 0,6164
3 4.00 0.44 0.75 437.00 71.0 67.0 0.6633

01 4.00 0.45 0.77 425.00 71.0 88.0 0.6708
4.00 0,38 0.65 433.00 73.0 68.0 0.6164

3 4.00 0.39 0.66 441.00 73.0 68.0 0.6245
E! 4.00 0.40 0.68 415.00 73.0 68.0 0.63Z5

Z 4.00 0.39 0.66 4_3.00 73.0 68.0 0.6Z45
3 4.00 0.33 0.56 431.00 14.0 69.0 0.5745

FI 4.00 0.35 0.60 433.00 74.0 69,0 0.5916
4.00 0.3Z 0.54 437.00 74.0 69.0 0.5657

3 4.00 0.35 0.60 440.00 74.0 69.0 0.5916
Gl 4.00 0.45 0.77 395.00 73.0 70.0 0.6708

2 4.00 0.43 0.73 402.00 73.0 70.0 0.6557
3 4.00 0.37 0.63 417.00 75.0 70.0 0.6083

HI 4.00 0.35 0.60 4Z6.00 76,0 71.0 0.5918
2 4.00 0.35 0.60 432.00 76.0 71.0 0.5916
3 4.00 0.37 0.63 435.00 76.0 71.0 0.8083

....... + ..... * ......... • ........ _ .......... . .........

TOTALS I 96.00 "'8_8i'i"15.08 110134_00 I li[8_0" 1564.0 I 14.5484 )
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8L_/WPL_, Rebu_n lest So_e_, Se_te_* _. 1992

(SP Inlet Met_od 17 Sem_les

|SOK|N[T|C P(RFORHAN_(WDRKSH((1AND PARTICULAT[ CALCULAT|ONS F|(LO DATA AV(RAG[S
Plant: VPL Pe,fOr_ll_ by; 6o, l_g/Janek
Date: 10105192 Printed 29-0¢t Test ko,/lype: H17-1119 Avg Velocity Head (t. H20) OP(evg) • 1,396
Se_ple Location: Unit 2. ($P |n_et Start/Stop T_me: 215S-2340

Avg Oraftce Meter Reedtng (in H20) d,(evg) • 2.)73
PARAM[T(R SYMBOL VALU[

(cole.) Avg Stack Temperaturm (_agr) T(s evg) • 499.S
koZZle Diameter. Actual (in) fl(d) 0.232
P_tot Tube Correctton Factor C(p) 0.8400 Average Hater Temperature |degF) T(m av9) • 8_ 2
Gas Meter Correctton Factor (alpha) 0,9990
Stack (Duct) Omenltons (_n): Avg SOR1(dP) • t 17_

Radius (tq round) R 0.00
Length (tf rectangular) L 64.00 CALCULAT(0VALU(S
V_dth (_f rectangular) V 216.00

Area of Stack (Sq ft) A(s) ( 98 O0 ) He_er ¥ol_e (std, Cu ft ) V{m eta) - ?_,4S

# Of Sample Points f 24 Stick Gas Water Vapor Proportlo_ _(wC) • _ |07
TOtal Sampling T_n_ (_n) (theSe) ( 9_ O_ )
_lrOmetrs¢ Pressure (_n Hg) P(+) 29 E_ _01, Vt,, Stick Gas Or_ _O) • 30 6+
Stack Static Pressure (_ H20) P(stac_) 20 OO_
Gas _ete- |n_t_al Reading (c_ ft) 018.4_ _ol. VS., Stack Gas Wet _S) • 2_ _
_aS _eter F_nel Rea_n 9 (Cuft) 892 40
he: Gas Sample Volume (cuft) V(m) { 73,99 ) Abs Stack Pressure (_n _g) P(s) • 3t._)

We10_ L_Ou_d Collected (_11 Vl(c) 16_.0 Avg Stack Velocity (ft/sec_ V(s av 91 • 0_,_
re1 of _a O StY, Cones. (sc_) V(. stY) ( 9 $2_ )
_t. OF F_Iter Particulate (g_) 4 IB_0 Isok_net_c_ty (_) _ : • _: g
VS, Of Pro_e Wash Partlculate (gm) 0 00::
Vt Of Combined Particulate (g_) _(p) ( 4._8:: ) StaCk GaS STO Vol Flow (:SCf_ _is) .......
Vt o_ Total _etals (ug) _(_) 0 C
0_ Con:e_trat,oe (_y [[N) _ 02 3,_ Actual Stack _as Vol F_o_ (a:_) 0_aJ • 4_i
C02 Concentration (D_ C(_) % C02 |S.63 Pe_ce_: XS A_r P[_ • Z_ 2
CO Concentration (b_ C[_ X CO 0 0 Pa_t_c_late Loa_ng. O-_(g_/_s:_) C(s sty) • C 9:2_
NZ Concentration (Dy d_ft.) X N2 ( 80.S| ) Particulate loa_ng, O?X O2{_/_SC_)C[S StO) • |6_7

PartiCulate Loading. d"y _ ? _ 02 (gr/_s:f) • 0.7_5
Sa_le dClock Jveloclty Orlf_¢e j Stack Gas Hater S0RT(d_) Heat |nput Rate. HBtu/hr • _278.76

Po_nt T_m _Hea_, dP Heter.d_l Te_p Tamp (Oegr) Particulate (_ss_on Rate(Ib/hr) ((p) -1986 2_I(_n H_O) (in H_O) (degr) tn Out Part,curate (_ss_on Rate(lb/MBtu) • 1 5_
................. + ................. * ..................................... Total Hetals (m_ss_on Rate{1o/_E_u) • 0 CO_:

AI 4.00 1.20 2.04 S04,00 82.0 83.0 1.09_4
2 4.00 1.10 1.87 503.00 81.0 83.0 1,0486
3 4.00 1,20 2.04 499,00 82.0 83,0 1 .0954

81 4.00 1,50 2,72 441,00 04.0 83.0 1.2649
2 4.00 1.20 2.04 466,00 88.0 85.0 1,0954
3 4.00 1.|0 1.67 469,00 88.0 84.0 1.0486

Cl 4.00 1.40 2,38 489,00 09.0 04.0 1,1832
2 4.00 1.30 2.21 490.00 90.0 85,0 1.1402
3 4.00 1.80 2.72 SO0.O0 92.0 86.0 1.2649

Ol 4.00 1.70 2.89 442.00 94.0 86.0 1.3038
2 4.00 1.50 2,55 490.00 94.0 67.0 1.2247
3 4.00 l.S0 2,SS 501.00 95,0 87.0 1.2247

[1 4.00 l.S0 2.S5 460.00 94.0 88,0 1.2247
2 4.00 1.40 2,38 506,00 98.O 87.0 1.1832
3 4.00 1.20 2,04 510,00 95.0 87.0 1,0954

FI 4.00 1.20 2.04 522.00 95,0 88.0 1.0954
2 4.00 1.40 2.38 _24.00 94.0 87.0 1.1832
3 4.00 1.40 2.38 529.00 93.0 87.0 I 1832

Gl 4,00 1.60 2.72 488.00 9..0 87,0 1 2549
2 4.00 1.50 2.72 507.00 9_,0 87.0 I 2649
3 4.00 1.40 2.38 S18.O0 93,0 87.0 1 1832

H! 4.00 1.40 2.38 529.00 92.0 87.0 _1 !832
2 4.00 1.50 2.55 532.00 9_.0 88.0 1 2247
3 4.00 1.50 2.55 540.00 9 .0 860 I _247
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B&W/W_&,. Rebu_n Test Series. Septembe- 1992
i

[SP Outlet Metho_ 5 Samples
ISOK|N[TIC PERFORMANCEWDRKSH[ETAN_ PART|CULAT[ CALCULATIONS F|[LD DATAAVERAGES
P_a_t: WPL Performed by: Eric Squier
Date" 9/28192 Printed 29-0ct Test N=./Type: M5/0-101 Av9 Velocity Head (in H20) dP(avg) • 1._57
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1100-1252

Avg Orifice Meter Reading (in H20) dH(avg) = 2.70_
PARAMETER SYMBOL VALUE

(talc.) Avg Stick Temperature (OegF) T(s avg) • 48_._
Nozzle OilMter, Actual (in) N(d) 0.240
Pltot Tube Correction Factor C(p) 0.8400 Average Meter lemperature (degF) Tim ivg) • 63._
Gas Meter CorreCtion Factor (Ilpha) 0,9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) - 1.121

Radius (if round) R O.O0
Length (if rectengular) L 64,00 CALCULATEDVALUES
Vidth (if rectangular) W 216.00

Area of Stack (aq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(_ std) • 83.8)

¢ of Sample Points # 24 Stack 6as Water Vapor Proportion 6(wo) • C.080
Total Sampling Time (mini (thetis ( 96.00 )
)aro_triC Pressure (in Hg) P(U) 29.90 Mol. VS., Stack Gas Dry M(d} • 3C.61
Stack Static Pressure (in HZO) P(stack) 20.000
Gas Meter Initial Reading (cuft) 894.31 Mol. we., Stack Gas Wet M(s) • 2_ _
Gas Meter Final Reading (cuft) 977.81
hat 6as Sample Volume (cuft) Vim) ( 83,50 ) Abs Stack Pressure (in Hg) P(s) • 2'.3 _

Vol of Liquid Collected (_!) Vl(c) 155.0 Avg Stick Velocity (ftlsec) V(s avg) - E'._
Vol of Liq @ Std, Conds, (scf) V(w std) ( 7.296 )
We. of Filter Particulate (g_) 0.2046 Isokineticity (%) _ ] • 106._
Vs. of Probe Wash Particulate (g_) 0.0000
Wt of Combined Particulate (9m) M(p) ( 0.2046 ) Stick Gas STD Vol Flow (dscfm) O(s) - 25222_
Vt of Total Metals (ug) Him) 0.0
02 Concentration (by CEM) % O2 3.23 Actual Stack GaS Vol Flow (acfm) Q(a) - 46_£_
C02 Concentration (by CEM) X CO2 15.46 Percent XS Air PEA • 17 7
C0 Concentration (by CEM) X CO O 0 Particulate Loading. O-y(gr/ds:f) C(sstd) = 0 C3)6
N2 Concentration (by diff.) % N2 ( 81.31 ) Particulate Loaolng. @7_ O2(mg/Osc_)C(s stop = 66

Particulate Loading. Ory@ 7 k O? (gr/os:f) • C.C272

Sample-("dC_ck iVelocity,Drlflc, I Stack l Gas Mete, ]SORT(alP)Heat Input Rate. MBtu/nr - 1302._2
Point lin_ Head, dPl_eter.dH Tamp Tamp (Oegr) Particulate Emission Rate(lb/hr) E(p) - E'.3_)

(in HZO)l(In H20) (degF) in out Particulate Emission Rate(Ib/HStu) • C.062_
.......+........+........+........+.........* ..................+......... Total Metals Emission Rate(Ib/MBtu) - _.03;;;

A1 4.00 1.80 3.80 4?7 60.0 60.0 1,3416
2 4.00 1.30 3.10 476 61.0 60.0 1.140?
3 4.00 1.10 2.60 475 64,0 60.0 1.0488

B) 4.00 1.10 2.60 474 65.0 60.0 1.0488
2 4.00 1.20 2.90 473 66.0 60.0 1.0954
3 4.00 2.00 4.80 473 68.0 61.0 1.4142

C1 4.00 1.10 2.6C 473 67.0 61.0 1.0488
2 4.00 1.20 2.90 479 70.0 61.0 1.0954
3 4,00 1.10 2.60 480 71,0 61,0 1,0488

01 4.00 l.SO 3.60 482 67.0 61.0 1.2247
2 4.00 1,40 3.40 485 71,0 61,0 1.1832
3 4.00 1.20 2.90 484 71.0 61.0 1.0954

(1 4.00 1.10 2.60 489 65.0 60.0 1.0488
2 4.00 1.20 2.90 494 69.0 61.0 1.0954
3 4.00 0.98 2.40 493 71.0 61,0 0.9899

FI 4.00 0.93 2.20 494 67.0 61.0 0.9844
2 4.00 0.93 2.20 496 69.0 61.0 0.9644
3 4.00 0.73 1.80 497 70.0 61.0 0.9644

61 4,00 1.70 1.70 496 70,0 61.0 0.9644
2 4,00 2.20 2.20 497 70,0 61.0 0.8544
3 4.00 2.20 2.20 497 70.0 61.0 1.3038

HI 4.00 1.00 1.00 468 68,0 62.0 1.4832
2 4.00 3,40 3.40 482 70.0 62,0 1,4832
3 4.00 2.60 2.60 485 73.0 62.0 1.0000

TOTALS I 96.00 34.97 { 65.00 ( 11619.0 I 1633.0 1399:0 I 26.9019
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B&W,'W_&L.Reburn Test Series, September 1992

£SP Outlet Metho_ 5 Samples

ISOKIN[TIC PERFORMANC[WORKSHEETANDPARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Eric Squier
Date: 9128192 Printed 2g-Oct Test No./Type: MS/0-102 Avg Velocity Head (in H20) dP(avg) • O.S_:
Sample Location: Unit 2, [SP OutletStert/Stop Time: 1500-1650

Avg Orifice Mete, Reading (in H209 dH(avg) • 1.429
PARAHETER SYMBOL VALUE

(celt.) Avg Stack Temperature (degF) T(s avg) • 459.6
Nozzle Diameter. Actual (in) N(d) 0.244
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) • 66.6
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) • 0.75C

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) • 6¢.4:

# of Sample Points # 24 Stack Gas Water Vapor Proportion 6(wo) - 0.07_
lotal Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.90 Xol. Wt.. Stack Gas Dry M(d) • 3C.E_
Stack Static Pressure (in H20) P(stack) 14.00_

Gas Meter Initial Reading (cuft) 978.71 Mol. Wt., Stack Gas Wet M{s) • 2S.66
Gas Meter Final Reading (cuft) 1039.40
Net Gas Sample Volume (cuft) V(m) ( 60.70 ) Abs Stack Pressure (in HOg P(s) - 3C 9_

Vol of Liquid Collected (ml) Vl{c) 104.0 Avg Stack Velocity (ft/se:) V{s avg) • S_ _
Vol of Liq @ Std. Conds. (scf) V(w std) ( 4.895 )
Wt. of Filter Particulate (gm) 0.0355 Isokineticity (%) _ ] • 109.2
Vt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (_) M{p) ( 0.0)55 ) Stack Gas STD Vol Flow (dscfm) Q(s) • 170_==
Wt of Total Metals (ug) M(m) 0.0
02 Concentration (by CEH) % 02 3.83 Actual Stack Gas Vol Flow (acfm) Q(a) • 3
C02 Concentration (by CEM) % COZ 15.45 Percent XS Air P[A •
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry[gr/dscf) C{s std) • O.
N2 Concentration (by diff.) % N2 ( 80.72 ) Particulate Loading, i7X 02(mg/Oscm)C($ std) • 17

Particulate Loading, dry @ 7 % OZ (gr/os:f) - G.0C7_

I dClock ]Veloc'itylOrif,cei Stack I Gas Meter ISQRT(dP)Heat Input Rate MBtu/hr m 850.2g

Sample

Point Time Head, dP Heter,dH lamp Tamp (degas Particulate Emission Rate(lb/hr) [(p) • 13 233(in H20) (in H20): (degr) in out Particulate Emission Rata(IblMBtu) - 0.0156
.......+........+........4........+.........+..................+......... Total Metals Emission Rate(Ib/MBtu) • 0 0000C

AI 0.96 2.30 468.00 57.0 0.9798
2 0.67 1.60 467.00 58.0 0.8185
3 O.S6 1.3C 467.00 61,0 0.7483

Bl 0.57 1.40 467.00 63.0 0.7550
2 0.63 1.50 467.00 65.0 0.7937
3 0.90 2.20 467.00 67.0 0.9487
C1 O.SO 1.20 468.00 67.0 0.7071

2 0.63 l.S0 471.00 69.0 0.7937
3 0.52 1.20 469.00 71.0 0.7211

O1 0.76 1.80 461.00 70.0 0.8718
2 0.72 1.70 461.00 73.0 0.8485
3 0.64 1.50 462.00 74.0 0.8000

E1 0.53 1.30 462.00 70.0 0.7280
2 0.58 1.40 465.00 73.0 0.7616
3 0.42 1.00 463.00 75.0 0.6481

FI 0.54 1.30 458.00 71.0 0.7348
2 0.42 1.00 458.00 74.0 0.6481
3 0.35 0.84 457.00 74.0 0.7348

61 0.33 0.80 457.00 75.0 0.6481
2 0.42 l.O0 457.00 75.0 0.5916
3 0.48 1.20 457.00 75.0 0.5745

HI 0.63 1.50 430.00 73.0 0.6481
2 0.78 1.90 434.00 75.0 0.6928
3 0.71 1.70 437.00 76.0 0.7937

TOTALSI 96.00 14.25l 34.14 11030.0011681.0 1516.0I 17.9905
) l

I
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B&W/WP&L,Reburn Test Series, September 1992

ESF Outlet Method 5 Samples

]SOKINET]C PERFORHANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squter
Date: 9/28/92 Printed 29-0ct Test No./Type: M5-0-103 Avg Velocity Head (in H201 dP(avg) - 1.2_
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1920-2110

Avg Orifice Meter Reading (in H20) dH(avg) - 2.7_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (OegF) T(s _vg) = 495.4 I
Nozzle Diameter, Actual (in) NEd) 0.244
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) - 7C.7
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions {in): Avg SORT(dR) = 1.0_

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 2IE.OC

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft,) VEt std) = 8_.E:

# of Sample Points # 24 Stack Gas Water Vapor Proport_o_ B(wo) - 0.0_?
Total Sampling Time (mini (theta) ( 96.00 )
Baro_tric Pressure (in MR) P(b) 29.90 Mol. Wt., Stack Gas Dry M{a) • 3C.E_
Stack Static Pressure (in HZO) P(stack) 20.000
6as Meter Initial Reading (cuft) 40.00 Mol. Wt., Stack Gas Wet M(s) = 29.4E
Gas Meter Final Reading (cuft) 124.60
Net Gas Sample Volume (cuft) V(m) ( 84.60 ) Abs Stack Pressure (in Hg) P(s) • 3_.3?

Vol of Liquid Collected (ml) Vl(c) 191.0 Avg Stack Velocity Eft/sac) V(s avg) = 7_.7
Vol cf Liq @ Std, Conds. (scf) V(w std) ( 8.990 )
Wt. of Filter Particulate (gTn) 0.1654 Isokineticity (%) % I • 1C7 5
Wt. of Probe Wash Particulate (gm) O.OOO0
Wt of Combined Particulate (g_.) M(p) ( 0.1654 ) Stack Gas STD Vol Flow (dscfm) O{s) • 24_36_
Wt of Total Metals (ug) M(m) 0.0
02 Concentration (by CEM) % 02 3.40 Actual Stack Gas Vol Flow (acfm) O(a) - 45_3_
CO2 Concentration (by CEM) % C0? 15.97 Percent XS Air PEA = 1_ C
CO Concentration (by CEM) _ CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) - 0.03;_
N2 Concentration (by diff.) % NZ ( 80.63 ) ,articulate Loading, @TXOZ(mg/dscm)C(s std) • 52

Particulate Loading, dry @ 7 % 02 (gr/dscf) • 0.02_2
Sample 'dClock Velocity!Orifice Stack I Gas Meter SORT(dR) Heat Input Rate, MBtu/hr • 1229.6;

Point Time Head, dPlMeter,dH Temp I Temp .(degF) Particulate Emission Rate(lb/hr) E(p) • 62.742(in H20) (in H20) (degF) in I out Particulate Emission Rate(lb/MBtu) - 0.051_
................................... + ......... + ........ +........ , .......... Total Metals Emission Rate(lb/MBtu) = 0.0000_

AI 4.00 1.60 3.60 485 59.0 58.0 1.2649
2 4.00 1.30 2.90 486 64.0 59.0 1.1402
3 4.00 1.20 2.70 487 68.0 60.0 1.0954

81 4.00 1.10 2.50 487 72.0 61.0 1.0488
2 4.00 1.30 2.40 488 73.0 62.0 1.1402
3 4.00 1.60 3.60 488 76.0 63.0 "1,2649

CI 4.00 1.10 2.50 488 74.0 64.0 1.0488
2 4.00 1.30 2.90 493 77.0 65.0 1.1402
3 4.00 1.10 2.50 493 79.0 66.0 1.0488

01 4.00 1.80 3.60 495 75.0 66.0 1.2649
2 4.00 l.S0 3.40 496 80.0 86.0 1.2247
3 4.00 1.20 2.70 496 81.0 67.0 1.0954

El 4.00 1.30 2.90 497 74.0 67.0 1.1402
2 4.00 1.30 2.90 505 78.0 68.0 1.]402
3 4.00 0.96 2.20 505 80.0 68.0 0.9798

FI 4.00 1.10 2.50 498 74.0 67.0 1.0488
2 4.00 1.00 2.30 505 78.0 68.0 1.0000
3 4.00 0.78 1.80 505 78.0 68.0 1.0488

61 4.00 0.76 1.70 505 78.0 69.0 1.0000
2 4.00 0.92 2.10 506 76.0 69.0 0.8832
3 4.00 1.50 3.40 507 80.0 69.0 0.8718

HI 4.00 1.30 2.90 488 76.0 69_0 0.9592
2 4.00 1.60 3.60 492 81.0 70.0 1.2247
3 4.00 1.40 3.20 494 82.0 70.0 1.1402

....... + ................ 4 ........ + ......... * ........ + ........ _..........

TOTALS I 96.00 29.82 I 66.80 111889.00 ] IeIs.o I 1579.0 26.2141
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B&W/WP&L. Reburn Test Series. September 1992

[SP Outlet Method 5 Samples

ISOKINETIC PERFORMANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squier
Date: 9/29/92 Printed 29-0ct Test No./Type: M5/0-104 Avg Velocity Head (in H20) dP(avg) - 0.597
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1326-1518

Avg Orifice Meter Reading (in H20) dH(avg) = 1.340
PARAMETER SYMBOL VALUE

(calc.) Av9 Stack Temperature (degr) T(s avg) = 46=.3
Nozzle Diameter, Actual (in) N(d) 0.244
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 70.8
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SORT{dP) = 0.756

Radi us (i f round) R O.O0
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (zq it) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(_ std) = 58.62

# of Sample Points # 24 Stack Gas Water Vapor Proportior, B(wc) = 0.065
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 30.1C Mol. Wt.. Stack Gas Dry M(d) = 30.5E
Stack Static Pressure (in H20) P(stack} 14.000
Gas Meter Initial Reading (cuft) 124.81 Mol. Wt.. Stack Gas Wet M(s) = 2).7_
Gas Meter Final Reading (cu it) 184.01
Net Gas Sample Volume {cu it) V(m) ( 59.20 ) Abs Stack Pressure (in Hg) P(s) = 3!.13

Vol of Liquid Collected (ml) Vl(c) 87.0 Avg Stack Velocity (ft/sec) V(s avg) = 5_.2
Vol of liq @ Std. Conds. (scf) V(w std) ( 4.095 )
k/t. of Filter Particulate (gm) 0.0369 Isokineticity (%) % ] - 10_.E
Wt. of Probe Wash Particulate (gm) 0.000_

. "4r_"Wt of Combined Particulate (gm) M(p) ( 0 0369 ) Stack Gas STD Vol Flow (dscfm) O(s) = )7 .... -
Wt of Total Metals (ug) M(m) 0.0
02 Concentration (by CEH) % 02 3.80 Actual Stack Gas Vol Flow (acfm) O(a) = 3i
COZ Concentration (by CEM) _ C02 15.05 Percent XS Air PEA •
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = O.OO_,
N2 Concentration (by diff.) % N2 ( 81.15 ) Particulate Loading. @7% O2(mg/Oscm)C(s s:d_ = IE

Particulate Loading, dry @ 7 % 02 (gr/ascf) = 0.0_7._

Point Time |Head. dPlMeter,dH Tamp Temp (degF) Particulate Emission Rate(lb/hr) E(p) - 14.4D2
|(in H2O)l(in HZO) i (degF) in I out I Particulate Emission Rate(lb/MBtu} • 0.0]66

....... + ........ + ........ + ........ + ......... + ........ 4,........ +......... Total Metals Emission Rate(lb/MBtu) • 0.00000
A1 4.00 0.80 1.80 472 61.0 61.0 0.8944

2 4.00 0.65 1.50 473 62.0 61.0 0.8062
3 4.00 0.52 1.20 473 64.0 61.0 0.7211

61 4.00 0.55 1.20 473 65.0 62.0 0.7416
2 4.00 0.62 1.40 473 67.0 62.0 0.7874
3 4.00 0.73 1.60 474 69.0 63.0 0.8544

C1 4.00 0.54 1.20 476 69.0 64.0 0.7348
2 4.00 0.58 1.30 478 72.0 65.0 0.7616
3 4.00 0.50 1.10 477 75.0 66.0 0.7071

D1 4.00 0.75 1.70 467 74.0 67.0 0.8660
2 4.00 0.71 1.60 467 77.0 68.0 0.84Z6
Z 4.00 0.59 1.30 467 79.0 68.0 0.7681

El 4.00 0.55 1.20 466 74.0 69.0 0.7416
2 4. O0 O.63 1.40 468 78.0 69.0 O. 7937
3 4.00 0.45 1.00 457 79.0 70.0 0.6708 J

F[ 4.00 0.50 1.10 459 76.0 70.0 0.7071
2 4.00 0.52 1.20 461 79.0 71 .O 0.7211
3 4.00 0.41 0.92 459 80.0 7! .0 0.7071

61 4.00 0.38 0.85 458 79.0 71.0 0.7211
2 4.00 0.47 1.10 459 79.0 71.0 0.6403
3 4.00 0.65 1.50 460 80.0 72.0 0.C164

H1 4.00 0.70 1.60 435 78.0 72.0 0.6856
4.00 0.77 1.70 439 81.0 73.0 0.8062

3 4.00 0.75 1.70 443 82.0 73.0 0.8367
....... ,......... _ ........ "_........ 4.......... 4,.................. 4..........

TOTALS 96.00 J 14.32 I 32.17 111144.00 I 1779.0 1620.0 I 18.1333

l
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B&W/WP&LoReborn lest Series, September 1992

ESP Outlet Method 5 Samples

]SOK|NETIC PERFORMANCEVORKSH[ETAND PARTICULATECALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squier
Date: 9/29/92 Printed 29-Oct Test No./Type: M5/0-I05 Avg Velocity Head (in H2D) dP(avg) • 1.21E
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1710-1902

Avg Orifice Meter Reading (in H20) dH{avg) • 2.56)
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) l(s avg) • 5C3,E
Nozzle Diameter, Actual (in) N(d) 0.240
Pitot Tube Correction Factor C(p) 0.8400 Average Meter lemperature (de9F) l{m avg) - 76 5
Gas Meter Correction Factor (alpha) 0.99D0
Stack (Duct) Dimensions (in): Avg SQRT(dP) • 2.061

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 2]6.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(_ std) = 8; _=

# of Sample Points # 24 Stack 6as Water Vapor Proport_or B(w:) = _.09?
Total Sampling Time (min) (there) ( 96.0_ )
Barometric Pressure (in Hg) P(b) 30.10 Mol. Wt., Stack Gas Dry R{d) = 3E.61
Stack Static Pressure (in HZD) P(stack) 20.003
Gas Meter Initial Reading (cuft) 184.11 Mol. Vt., Stack Gas Vet H{s) = 2_.3F
Gas Meter Final Reading (cuft) 26E.51
Net Gas Sample Volume (co ft) V(m) ( 82.40 ) Abs Stack Pressure (in Hg) P(s) = 3_.5 _

Vol of Liquid Collected (ml) Vl{c) 184.0 Avg Stack Velocity (ft/sec) V{s avg) • 72.1
Vol of Liq @Std. Conds. (scf) V(w std) ( 8.651 )
Wt. of Filter Particulate (g_) 0.2150 Isokineticity (_) _ l = 10E.3
Wt. of Probe Wash Particulate (g_) 0.0000
Wt of Combined Particulate (gm) M{p) ( 0.2150 ) Stack Gas STD Vol Flow (dscfm) Q{s) • 23E_?2
Wt of Total Metals (ug) M(m) 0.0
02 Concentration (by CEH) % 02 3.37 Actual Stack Gas Vol Flow (acfm) Q(a) - 455EIE
C02 Concentration (by CEH) _ CO2 15.48 Percent XS Air PEA = iE ?
CO Concentration (by CEH) % CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) = 0._i:
N2 Concentration (by diff.) _ N2 ( 81.15 ) Particulate Loading, e7_ O2(mgldscm)C(s std) = 7=

Particulate Loading, dry @ 7 ) 02 (gr/oscf) • 0.0325

Sample | d_:::k ,veloc, ty'lDri"fice i Stack ' Gas Meter SQRT(dP)Heat ]nput Rate. MBtu/hr = 122C.G7
Point )llHead' dPlHeter,dH Tamp Tamp .(degF) Particulate Emission Rate(lb/hr) [(p) • 83.61_(in H20)((in H201 (degr) in I out Particulate Emission Rate(lb/MBtu) = 0.06E5
.......+........+........,........*.........+........+...................Total Metals Emission Rate(Ib/MBtu) • O.0000C

A1 4.00 1.60 3.40 494 66.0 66.0 1 2649
2 4.00 1.20 2.50 494 69.0 66.0 I 0954
3 4.00 1.10 2.30 495 71.0 66.0 I 0488

51 4.00 1.10 2.30 495 74.0 67.0 I 0488
2 4.00 1.30 2.70 496 76.0 68.0 1 1402
3 4.00 1.50 3.20 497 79.0 68.0 I 2247

C1 4.00 0.94 2.00 501 76.0 69.0 0.9695
2 4.00 1.20 2.50 502 60.0 70.0 1.0954
3 4.00 1.10 2.30 503 83.0 71.0 1.0488

01 4.00 1.60 3.40 504 61.0 72.0 1.2649
2 4.00 1.50 3.20 505 86.0 72.0 1.2247
3 4.00 1.20 2.50 505 68.0 73.0 1.0954

E1 4.00 1.70 3.60 505 83.0 75.0 1.3038
2 4.00 1.20 2.50 509 89.0 76.0 1.0954
3 4.00 0.89 1.90 510 91.0 76.0 0.9434

Fi 4.00 1.30 2.70 507 86.0 77.0 1.1402
2 4.00 0.92 1.90 513 91.0 78.0 0.9592
3 4.00 0.94 2.00 513 91.0 78.0 1.1402

61 4.00 0.76 1.60 514 91.0 79.0 0.9592
2 4.00 0.74 1.50 514 91.0 79.0 0.9695
3 4.00 0.93 2.00 515 90.0 79.0 0.8716

H1 4.00 1.50 3.20 492 87.0 79.0 0.8602
2 4.00 1.60 3.40 499 92.0 80.0 0.9644
3 4.00 L.40 2.90 504 93.0 79.0 1.2247

........ _........ + ........ + ........ + ......... + ........ _ ........ + .........

TOTALS96.00I 29.22I 61.50112086,00( 2004.011763.0 I 25.9538
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B&W/WP&L. Reburn Test Series. September 1992

ESP Outlet Method S Samples I
I

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Eric Squier
Date: 9/30/92 Printed 29-0ct Test No./Type: M5/0-106 Avg Velocity Head (in H2D) dP(avg) = 0.295 I
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1241-1430 ]Avg Orifice Meter Reading (in H20) dH(avg) = C.619
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s avg) = 428.i
Nozzle Diameter, Actual (in) N(d) 0.240 |
Pitot Tube Correction Factor C(p) 0.8400 Average Meter lemperature (degr) T(m avg) - 75.8 JGas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) - 0.53_

Radius (if round) R O.O0 t

Length (if rectangular) L 64.00 CALCULATEDVALUES I
Width (if rectangular) W 216.00 i

Area of Stack (sq ft) A{s) { 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 4C.98

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.102 |
Total Sampling Time (min) (theta) ( 96.00 ) JBarometric Pressure (in Hg) P(b) 30.10 Mol. Wt., Stack Gas Dry M(d) = 3C.67
Stack Static Pressure (in H20) P(stack) 10.000
Gas Meter Inltial Reading (cuft) 266.90 Mol. Wt.. Stack Gas Wet M(s) = 29.38

16as Meter Final Reading (cuft) 308.60
Net Gas Sample Volume (cuft) V(m) ( 41.70 ) Abs Stack Pressure (in Hg) P(s) = 30 8_

Vol of Liquid Collected (ml) Vl(c) 98.5 Avg Stack Velocity (ft/sec) V(s avg) = 32.3
Vol of Liq @Std. Cords. (scf) V(w std) ( 4.636 ) 1
Wt. of Filter Particulate (gm) 0.0302 Isokineticity (%) % I • 107.4 JWt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 0.0302 ) Stack Gas STD Vol Flow (dscfm) Q(s) - 121577
Wt of Total Metals (ug) M(m) 0.0
02 Concentration (by CEM) % 02 4.32 Actual Stack Gas Vol Flow (acfm) O{a) = 22,
C02 Concentration (by CEM) % C02 15.52 Percent XS Air PEA =
CO Concentration (by CEM) % CO O.O Particulate Loading. dry(gr/dscf) C(s std) = 0.0_(
N2 Concentration (by diff.) % NZ ( 60.06 ) Particulate Loadlng. @71 O2(mg/Uscm)C(s std) =

Particulate Loading, Ury @ 7 % 02 {gr/oscf) = D.OD)S !

Sample I dClock IVelocity,Orifice I Stack Gas Meter tSQRT(dP)Heat Input Rate. MBtu/hr = 58_.29
lPoint Time _ead, dPIMeter.dH! Tamp Temp (degF) Particulate Emission Rate(Ib/hr) E(p) = 11.840

(in H20)l(in HZO): (degF) in l out Particulate Emission Rate(Ib/MBtu) = 0.0201
.......+........+........+...................._........+........+......... Total Metals Emission Rate(Ib/MBtu) = 0.00000

AI 4.00 0.37 0.78 444.00 71.0 71.0 0.6083 |
2 4.00 0.33 0.69 444.00 72.0 71.0 0.5745 I3 4.00 0.29 0.61 443.00 73.0 71.0 0.5385
Bl 4.00 0.28 0.59 442.00 74.0 72.0 0.5292

2 4.00 0.32 0.67 441.00 75.0 72.0 0.5657
3 4.00 0.36 0.76 442.00 76.0 72.0 0.6000 l

C1 4.00 0.23 0.48 433.00 76.0 72.0 0.4796 J
2 4.00 0.32 0.67 440.00 77.0 73.0 0 5657
3 4.00 0.31 0.65 438.00 78.0 73.0 0 5568

DI 4.00 0.32 0.67 429.00 77.0 74.0 0 5657 •
2 4.00 0.38 0.80 428.00 79.0 74.0 0 6164 J3 4.00 0.33 0.69 426.00 80.0 75.0 O 5745

21 4.00 0.29 0.61 424.00 77.0 75.0 O 5385
2 4.00 0,30 0.63 430.00 79.0 75.0 0 5477 1

3 4.00 0.24 0.50 428.00 80.0 75.0 O 4899 ]
FI 4.00 0.18 0.38 423.00 78.0 75.0 O 4243 J

2 4.00 0.21 0.44 423.00 79.0 75.0 0 4583
3 4.00 0.20 0.42 421.00 79.0 75.0 0.4472

61 4.00 0.19 0.40 420.00 79.0 75.0 0.4359 |
2 4.00 0.22 0.46 420.00 79.0 76.0 0.4690 13 4.00 0.26 0.55 422.00 80.0 76.0 0.5099

HI 4.00 0.36 0.76 404.00 79.0 76.0 0.6000
, 4.00 0.39 0.82 405.00 81.0 76.0 0.6245
3 4.00 0.39 0.82 404.00 82.0 77.0 0.6245 1

................. + ........ + ........ + ......... + ......... _ ........ _ ......... J
TOTALS96.001 7,07I 14891102740011860.09776,0112.9444
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6&W/WD&,. Reburn test Series. September 1992

£$P Outlet Method 5 Samples

|SOKINETIC PERFORMANCEVORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: EfPL Performed by: Eric Squier
Date: 9/30/92 Printed 29-Oct lest No,/lype: M5/0-I07 Avg Velocity Head (in H20) dP{avg) • 0.64_
Sample Location: Unit 2, ESP OutletStart/Stop llme: 1710-1900

Avg Orifice Meter Reading (in H20) dH(avg) • 1.226
PARAMETER SYMBOL VALUE

(calc,) Avg Stack Temperature (deEr) T(s avE) - a5;.6
Nozzle Diameter, Actual (in) N(d) 0,240
Pitot Tube Correction Factor C(p) 0,8400 Average Meter Temperature (deEr) T(m avE) • 8(.G
Gas Mete- Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): AvE SQRT(dP) - C.7_7

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULATEDVALUES
kricJth(if rectangular) IV 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(r std) • 55.E) -

iPof Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.10:
Total Sampling Time (mini (theta) ( 96.00 )
Barometric Pressure (in HE) P(b) 30.I0 Mol. IVt.,Stack Gas Dry M{d) - 3: S:
Stack Static Pressure (in H202 P(stack) 14.000
Gas Meter Initial Reading (cuft) 308.71 Mol. Sit.,Stack Gas ivet M(s) - 2._2.c
Gas Meter Final Reading (cuft) 366.10
Net Gas Sample Vol_ne (cuft) V(m) ( 57.40 ) Abs Stack Pressure (in HE) P{s) - 32._,,_

Vol of Liquid Collected (ml) Vl(c) 131.5 AvE Stack Velocity (ftlsec) V(s avE) • 57.£
Vol of Liq 8 Std. Conds. (scf) V(w std) ( 6.190 )
ivt.of Filter Particulate (gm) 0.0548 Isokineticity (%) );I = 9._Z
k/t.of Probe Wash Particulate (grn) 0.0000
kitof Combined Particulate (gm) M(p) ( 0.0548 ) Stack Gas STD Vol Flow {dscfm) Q(s) - 1786c,7
Vt of Total Metals (ug) M{m) 0.0
O2 Concentration (by CEH) % OZ 3.33 Actual Stack Gas Vol Flow (acfm) Q(a) - 32g87:
C02 Concentration (by CEV,) % C02 15.07 Percent XS Air PEA • )E )

CO Concentration (by CEH) I;CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 0.;15,:
N2 Concentration (by diff.) % NI ( 61.60 ) Particulate Loading, @7% OZ(mg/Osc_)C(s stU) - 26

Particulate loadlng, dry @ 7 % 02 (gr/oscf) = 0.CIZ:

Sample I dClock VelocityOrifice I Stack ) Gas Meter ISQRT(dP) Heat Input Rate, MBtu/hr = 917,82
Point Time Head, dP Meter,dH Tamp Tamp (deEr) Particulate Emission Rate(lb/hr) E(p) • 23.278

(in HZO) (in HE0) (deEr) in i out Particulate Emission Rate(Ib/MBtu) = 0.0254
.......+........+........+........+.........+........+........+......... Total Metals Emission Rate{IblHE]tu) - 0.0000_

A1 4.00 0.95 1.80 444.00 75.0 74.0 0.9747
2 4.00 0.67 1.30 448.00 76.0 75.0 0.8185
3 4.00 0.57 1.10 448.00 76.0 75.0 0.7550

81 4.00 0.59 1.10 448.00 80.0 76.0 0.7681
2 4.00 0.74 1.40 449.00 83.0 77.0 0.8602
3 4.00 0.97 1.80 451.00 85.0 77.0 0.9849
Cl 4.00 0.56 I,I0 444.00 84.0 78.0 0.7636

2 4.00 0.68 1.30 452.00 67.0 79.0 0.8246
3 4.00 0.53 1.00 451.00 89.0 80.0 0.7280

D1 4.00 1.00 1.90 445.00 87.0 81.0 l.O000
2 4.00 0.79 1.50 447.00 91.0 61.0 0.8688
3 4. O0 O.72 1.40 449. O0 92. O 82. O O.8485

El 4.00 0.59 1.10 446.00 89.0 83.0 0.7681
2 4.00 0.66 1.30 459.00 92.0 84.0 0.8124
3 4.00 0.52 0.99 459.00 93.0 84.0 0.7211

FI 4.00 0.58 1.10 460.00 91.C 84.0 0 7616
2 4. O0 O.46 0.87 462.00 92. C 84.0 0 6782
3 4.00 0.39 0.74 461.00 91.C 84.0 0 6245

61 4.00 0.40 0.76 461.00 91.C 84.0 0 6325
Z 4.00 0.45 0.86 461.00 91.C 83.0 O 6708
3 4.00 0.53 1.00 462.00 90.C 83.0 O 7280

H1 4.00 0.60 1.10 441.00 88.C 83;0 O 7746
2 4.00 0./9 1.50 447.00 90.C 83.0 0.8888
3 4.00 0.72 1.40 447.00 91.C 83.0 0.8485

................. + ......... _........ ,_......... .k........ _ ........ . .........

IOTALS 96.00 ( 15.48 29.42 110842.00 I 2096.0 I 1937.0 ! 19.1222
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6&W/WP&L. Reburn Test Series. September 1992

£SP Outlet Hethod S Samples

ISOKINETIC PERFORMANCEWORKSHE£TANDPARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Eric Squter
DaLe: 9/30/92 Printed 29-0ct Test No./Type: MS/O-108 kvg Velocity Head (in H20) dP(avg) • 0.6_:
Sample Location: Unit 2, ESP OutletStart/Stop Time: 1949-2139

Avg Orifice Meter Reading (in H20) dH(avg) = 1.225
PARAMETER SYMBOL VALU[

(talc.) Avg Stack Temperature (degr) T(s avg) = 463.C
Nozzle Diameter, Actual (in) NEd) 0,240
PiLot Tube Correction Factor C(p) 0.8400 Average Refer Temperature (degr) T(_ avg) = 79.7
6as Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) • 0.797

Radius (tf round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Mtdth (if rectangular) W 216.00

Area of Stack (sq ft) A(s} ( 96.00 ) Meter Volume (std. cu. ft.) V(m std) - 55.79

# of Sample Points # 24 Stack 6as Water Vapor Proportion B(wo) - 0.097
Total Sampling Time (mini (there) ( 96.00 )
Barometric Pressure (in Hg) P(b) 30.10 Mol. Vt,, Stack Gas Dry M(d) • 3_.5_
Stack Static Pressure (in H20) P(stack) I4.000
6as Meter Initial Reading (cuft) 366.30 No]. Wt., Stack Gas Wet H(s) = 29,32
Gas Meter Final Reading (cuft) 423.41
Net Gas Sample Volume (cuft) V(m) ( 57.10 ) Abs Stack Pressure (in Hg) P(s) = 31.13

Vol of Liquid Collected (ml) Vl(c) 127.0 Avg Stack Velocity Eft/sac) V(s avg) = 57.5
Vol of Liq @ Std. Conds. (scf) YEw std) ( 5.978 )
Wt. of Filter Particulate (gm) 0.0509 lsokineticity (%) % ! = 9B 7
Wt. of Probe Wash Farticulate (gm) 0.0000
Wt of Combined Particulate (gm) H(p) ( 0.0509 ) Stack Gas STD Vol Flow (dscfm) O(s) • 178 TM

Wt of Total Metals (u9) H(_) 0 0
OZ Concentration (by CEH) % 02 3.34 Actual Stack Gas Vol Flow (acfm) O(a) = 3
C02 Concentration (by CEH) [ C02 15.03 Percent XS Air PEA =
CO Concentration (by CEH) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = C.01¢_
N2 Concentration (by diff.) % N2 ( 81.63 ) Particulate Loading, @71 02(mg/oscm)C(s std) = 2E

Particulate Loading, dry @ 7 % 02 (gr/Oscf) = O.Oii_

Point Time Head, dP Heter,di Tamp Tamp i(degF) Particulate Emission Rate(lb/hr) [{p) = 21.505
(in HZO) (in H20 (degF) in I out Particulate Emission Rate(lb/HBtu) = 0.0235

....... +........ +........ • ....... +......... , ......... +................... Total Metals Emission Rate(lb/HBtu) = 0 0000;
A1 4.00 0.80 1.50 457.00 73.0 73.0 0.8944

2 4.00 0.65 1.20 458.00 74,0 73.0 0.8062
3 4.00 0,61 1.20 459.00 77.0 73.0 0.7810

81 4,00 0.65 1,20 460.00 79,0 74.0 0.8062
2 4.00 0.62 1.20 459.00 81.0 74.0 0.7874
3 4.00 0.74 1.40 461.00 83.0 75.0 0.8602

CI 4.00 0.57 l.IO 462.00 81.0 75.0 0.7550
2 4.00 0,67 1.30 464,00 84.0 76.0 0.8185
3 4.00 0.61 1.20 464.00 85.0 76.0 0.7810

D1 4.00 0.83 1.60 462.00 83.0 77.0 0.9110
2 4.00 0.81 1.50 462.00 86.0 77.0 0.9000
3 4.00 0.57 1.10 463.00 87.0 78.0 i 0.7550

El 4.00 0.67 1.30 465.00 82.0 78.0 0.8185
2 4.00 0.63 1.20 469.00 85.0 78.0 0.7937
3 4.00 0.51 0,97 467.00 86.0 78.0 0.7141

Fi 4.00 0.57 1.10 467.00 83.0 78.0 0.7550
2 4.00 0.5S 1.00 471.00 84.0 78.0 0.7416
3 4,00 0.44 0.84 470.00 85.0 78.0 0.6633

61 4.00 0.42 0.80 470.00 84.0 78.0 0.6481
2 4.00 0,52 0.99 471.00 85.0 78.0 0.7211
3 4.00 0.52 0.99 473.00 85.0 78.0 0.7211

HI 4.00 0.72 1.40 448.00 83.0 78.0 0.8485
2 4.00 0.87 1.70 453.00 85.0 78.0 0.9327
3 4.00 0.83 1.60 456.00 87.0 78.0 0.9110

....... + ........ + ........ + ................... + ........ + ...................

TOiALS I 96.00 j 15.38 I 29.39 11111.00 J 1987.0 J 1837.0 19.1250

M-IO



O&W/WP&L,Rebur_ Test Series, September 1992

ESP Outlet Metho_ 5 Samples

|SOKINETIC PERFORMANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: [rtc Squter
Date: 10/01/92 Printed 29-0ct Test No.lType: H5/0-109 Avg Velocity Head (in H20) dP(avg) • 0.39:
Sample Location: Unit 2, (SP OutletStart/Stop Time: 2245-0035

Avg Orifice Meter Reading (in H20) dH(avg) • 0.612
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s avg) , 421 5
Nozzle Diameter, Actual (in) N(d) 0,240
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) • 72.7
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Oimenstons (in): Avo SQRT(dP) • C.EIE

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULAT£OVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96,00 ) Meter Volume (std, cu. ft.) V(_ std) • 4:.5£

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) • C.O_
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.84 Hol. Vt., Stack Gas Dry M{_) • 3:.52
Stack Static Pressure (in H20) P(stack) 10.000
Gas Meter Initial Reading (cuft) 423.70 Mol. Wt., Stack Gas Wet M(s) • 2_ 45
Gas Meter Final Reading (cuft) 465.10
Net 6as Sample Volume (cuft) V(_) ( 41.40 ) Abs Stack Pressure (in Mg) P{s) = 3C 52

Vol of Liquid Collected (ml) Vl(c) 84.5 Avg Stack Velocity (ft/sec) V(s avg) • 4¢.5
Vol of Liq @Std. Conds. (scf) V(w std) ( 3.977 )
Wt. of Filter Particulate (grn) 0.0611 Isokineticlty (%) % I = 9_ E
Wt. of Probe Vash Particulate (grn) 0.0000
Wt of Combined Particulate (gm) M(p) ( 0.0611 ) Stack Gas STD Vol Flow (dscf¢) Q(s) • 138:56
Wt of Total Metals (u9) M(m) 0.0
02 Concentration (by CEM) % 02 3.98 Actual Stack Gas Vol Flow (acf_) Q{a) - 25628_
C02 Concentration (by CEM) % C02 15.11 Percent XS Air PEA - 22 g
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) - 0.0232
N2 Concentration (by diff.) % N2 ( 80.91 ) Particulate Loading, @7%02(mg/dscm)C(s std) - 4(

Particulate Loading, dry @7 % 02 (gr/Oscf) = O.Olgl

Point Time Head, dPlMeter,dH I Tamp lemp degF) Particulate Emission Rate(lb/hr) E{p) • 27.512
(inH20)l(in'H20)l (degF) in out Particulate Emission Rate(Ib/MBtu) • 0.04C3

.......+........+........+........+.........+........+...................Total Metals Emission Rate{Ib/MBtu} • C.O00_C
A1 0.43 0.82 479.00 73.0 73.0 0,6557

2 0.35 0.67 481.00 73.0 73.0 0.5916
3 0.28 0.53 479.00 74.0 73.0 0 5292
El 0.28 0.53 478.00 75.0 73.0 0 5292

2 0.36 0.68 476.00 76.0 73,0 0 6000
3 0.39 0.74 475.00 77.0 73.0 0 6245

C1 0,29 0,55 473.00 75,0 73,0 0 5385
2 0.35 0.67 472.00 77.0 73.0 0 5916
3 0.31 0.59 470.00 77.0 73.0 0 5568

OI 0.42 0.80 457 O0 76.0 73.0 0 6481
2 0.42 0.80 456 O0 78.0 73.0 0 6481
3 0.33 0.63 454 O0 78.0 73.0 0.5745

E1 0.33 0.63 446 O0 75.0 73.0 0.5745
2 0.34 0.64 450 O0 76.0 73.0 0.5831
3 0.28 0.53 448 O0 77.0 73.0 0.5292

F| 0.26 0.49 437 O0 74.0 72.0 0.5099
2 0.25 0.48 436.00 76.0 72,0 0.5000
3 0.21 0.40 434.00 75.0 72.0 0.4563

61 0.38 0.38 433.00 75.0 72.0 0.6164
2 0.42 0.42 433.00 75.0 72.0 0.6481
3 0.48 0.48 433.00 75.0 72.0 0.6928

HJ 0.61 0.61 414.00 75.0 73.Q 0.7810
2 0,78 0,78 413.00 76,0 73,0 0,8832
3 0,84 0,84 410.00 78,0 74,0 0,9165

................ + ........ w......... + .................. + ........ + .........

TOTALS 96.00 [ 9.39 14.69 (10837.00 1816.0 I 1673.0 I 14.7806
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)
B&W/WP&L,Reburn Test Sa=ie$, September 1992

ESP Outlet Metho@ S Samples

|SOKIN[TIC P[RFORHANC[WORKSHEETANDPART]CULAT[ CALCULAT]ONS FIELD DATAAVERAGES
Plant: WPL Perfomed by: Eric Squier 1
Data: 10102/92 Printed 29-0ct Test No./Type: M5/0-110 Avg Velocity Head (in HE0) dP(avg) = 0.65E lSample Location: Unit 2, ESP OutletStart/Stop Time: 0157-0346

Avg Orifice Mater Reading (in HZO) dM(avg) • 1.242
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) l(s avg) • 452.5 l
Nozzle Diameter, Actual (in) N(d) 0.240 J
Pttot Tube Correction Factor C(p) 0.8400 Average Niter Temperature (degr) T(m bvg) • 75.4
6as Niter Correction Factor (alpha) 0,9900
Stack (Duct) Dimensions (in): Avg SORT(dP) - C.8_ l

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULATEDVALUES i
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) • 56.12 1

f of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.096 I
Total Sampling Time (min) (there) ( 96.00 ) I
Barometric Pressure (in Hg) P(b) 29.8¢ Nol. Wt., Stack Gas Dry M{d) • 3C.6C
Stack Static Pressure (in H201 P(stack) 14.00_ j
Gas Meter Initial Read_ng (cu ft) 465.21 Mol. Wt., Stack Gas Wet M(s) • 2_.3_ ]Gas Meter Final Reading (cuft) 52Z.71
Net Gas Sample Volume (cuft) V(m) ( 57.50 ) Abs Stack Pressure (in Hg) P(s) = 3C.87

Vol of Liquid Collected (ml) Vl(c) 126.5 Avg Stack Velocity (ft/sec) V(s avg) • 56._ |
Vol of Liq @Std. Conds. (scf) V(w std) ( 5,954 ) JWt. of Filter Particulate (gm) 0.0702 ]sokineticity (%) X ] • 99.2
Wt. of Probe Wash Particulate (gm) 0.0000
WL of Combined Particulate (gm) M(p) ( 0.0702 ) Stack Gas STD Vol Flow (Oscfm) Q(s) = 180323
Wt of Total Metals (ug) M(m) 0.0 |
02 Concentration (by CEM) % 02 3.24 Actual Stack Gas Vol Flo_ (acfm) Q(a) = J
C02 Concentratlon (by CEM) % C02 15.4] Percent XS Air PEA =
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 0
N2 Concentration (by diff.) % NZ ( 81.35 ) Particulate Loading, @7%O2(mg/Oscm)C(s std) = 35 1

Particulate Loading. dry @ 7 % 02 (gr/oscf) = 0.0!_2 J
Point Time _ead. dP Meter.dHl Te_p Temp (degF) Particulate Emission Rate(Ib/hr) E(p) = 29.825

(in H20) (in H20)l (degF) in I out Particulate Emission Rate(lb/MBtu) = 0.0326

....... + ........ + ........ 4 ........ + ................... +........ + ......... Total Metals Emission Rate(lb/MBtu) = 0.0000_ |
A1 4.00 0.87 1.70 461 O0 70.0 69.0 0.9327 j il

2 4.00 0.71 1.30 46500 71.0 69.00.8426

3 4.00 0.66 1,30 46_00 74,0 70.00.61'4

'1 4,00 0.71 1.3046500 7'.0 '0.0 0,8426

2 4.00 0.69 1.3046600 77°0 71.0 0.8307 J,o0 0_, ,,0 .,00 ,,0 .0o..
, ,o00. _,0,,_00.0 .00..,o006, _0 ,,_0o_,o .0 o.00o, ,o00. ,,o .,00 .0 .oo.. J, ,o00_, ,.._00 ,_0 .0 0.00, ,o00. ,. ,.o0 .0 .0 o._
,_ ,o00. ,.._oo .o .0:,30, ], ,.ooo.. ,...,.oo _.o ,o.o..., ,.ooo., ,.oo,,.oo ,.o ,_.oo.,,o,_ ,.ooo., ,.oo,,.oo ,,.o ,.o o.,,o, ,.ooo., o., ,_.oo,.o ,_.oo.,,__ ,.ooo., o., ,,.oo ,.o ,_.oo.,, .

1, ,.ooo.. o...,.oo ,_.o,_.oo.._, ,.ooo.. _.oo.,.oo_.o ,_.oo.,._,_ ,.ooo.,, o.. ,_,.oo_.o ,_.oo... ., ,.ooo.,, _._o,..oo,,.o ,_.oo... 1, ,.ooo._ _., ,,.oo_,.o,.o o.,o, .
....... + ........ + ........ + ....... _ .................... + ...................

TOTALS I 96.00 I 15.74 I 29.81 10860.00 1922.0 I 1699.0 19,3281
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!
B&W/WP&L,Reburn Test Se-)es, _eptembe- 1992

ESP Outlet Method S Samples

ISOKINETIC PERFORMANCEtm'ORKSHEETAN0 PARTICULATECALCULATIONS FIELO 0AIA AVERAGES
Plant: WPL Performed by: Eric Squiar
Data: 10/02/92 Printed 29-0ct Tamt No./Type: M5/O-111 Avg Velocity Head (in H20) dP(avg) • C.35_

i Sample Location: Unit 2. ESP OutlmtStart/Stop Time: 2248-0036
Avg Orifice Mater Rladlng (in H2O) dH(avg) • 0.6ES

PARAMETER SYMBOL VALUE
(tale.) Avg Stack Temperature (deg_) T(s avg) • 446.3

Nozzle Diameter, Actual (in) N(d) 0.240
Pitot Tube Correction Factor C(p) 0.8400 Average Miter Temperature (degr) T(m avg) , 76 1
Gas Mater Correction Factor (alpha) 0.9900
Stack (Ouct) Oimensions (in): Avg SQRT(dP) • C 596

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width {if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(_ std) - 4Z.IZ

# of Sample Points # 24 Stack 6as Water Vapor Proportion B(wo) - _.091
lotal Sampling Time (m_n) (theta) ( 96.00 )
Baron_etricPressure (in Hg) P(b) 19.71 Mol. Vt., Stack Gas Dry M(d) • 3C.64
Stack Static Pressure (in HI0) P(stack) 9.00_
Gas Mater Initial Reading (cuft) 523.00 Mol. Vt., Stack Gas Wet M(s) - 2_4_
Gas Meter Final Reading (cuft) 566.61
Net Gas Sample Volume (cuft) V(m) ( 43.61 ) Abs Stack Pressure (in Hg) P(s) • 3C _"

Vol of Liquid Collected (ml) Vl(c) 90.0 Avg Stack Velocity (ft/sec) V(s avg) • 4_ 1
Vol of Ltq g Std. Conds. (scf) V{w std) ( 4.236 )
Wt. of Filter Particulate (gm) 0.043_ |sokineticity (%) % I - I0: E
Wt. of Probe Wash Particulate (gm) 0.000C
Wt of Combined Particulate (g_) M(p) ( 0.043_ ) Stack Gas STD Vol Flow (dscfm) Q(s) • 133096
Wt of Total Metals (ug) M(m) 0.0
02 Concentration (by CEM) % 02 3.59 Actual Stack Gas Vol Flow (acfm) Q(a) - 248271
CO2 Concentration (by CEH) % C02 15.61 Percent XS Air PEA - 2C 2
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/Uscf) C(s std) - 0.C161
N2 Concentration (by diff.) % N2 ( 80.80 ) Particulate Loading. @7_ OI(mg/dsc_)C(s std) - 3:

Particulate Loading, dry @7 % 02 (gr/Oscf) - O.OiZ_

Sample "dClock )Velocity Orifice Stack I 6as Meter ISQRT(dP) Heat Input Rate, MBtu/hr • 6').5:
Point Time Head. dP Meter,dH Temp Tamp (degr) Particulate Emission Rate(lb/hr) E(p) - 16.357

(in H20) (in flZO) (degF) in out Particulate Emission Rate(lblMBtu) - 0.0273
.......•........+........+...................+........,.........+.........ilotal Metals Emission Rate(IblMBtu) - O.O000C

A! 0.56 I.I0 454 O0 13.0 73.0 0,7483
2 0.38 0.72 459 O0 74.0 73.0 0.6164
3 0.33 0.63 460 O0 75.0 74,0 0.5745

B] 0.33 0.63 459 O0 76.0 74,0 0.5745
2 0.38 0.7Z 459 O0 77.0 74.0 0.6164
3 0.50 0.95 460 O0 79.0 75.0 0.7071

C1 0.28 0.53 456 O0 79.0 75.0 0.5292
2 0.36 0.68 459 O0 80.0 76.0 0.6000
3 0.31 0.59 457 O0 81.0 76.0 0.5568

D] 0.43 0.82 449 O0 81.0 77.0 0,6557
2 0.43 0.82 449 O0 84.0 78.0 0.6557
3 0.35 0.67 447.00 85.0 78.0 0.5916

[1 0.33 0.63 441.00 82.0 78.0 0.5745
2 0.35 0.67 455.00 85.0 79.0 0.5916
3 0.26 0.53 455.00 66.0 80.0 0.5292

FJ 0.33 0.63 445.00 84.0 BO.O 0.5745
Z 0.30 0.57 447.00 86.0 BO.O 0.5477
3 0.25 0.48 445.00 87,0 81.0 0.5000

61 0.25 0.48 443.00 86.0 81.0 0.5000
2 0.30 0.57 443,00 86.0 BO,O 0.5477
3 0.30 0.57 444.00 86.0 80.0 0.5477

HI 0.35 0.62 425.00 83.0 80.0 0.5916
2 0.48 0.9_ 424.00 85.0 80.0 0.5928
3 0.46 0.87 423.00 85.0 80.0 0.6782

....... + ........ + ........ + ......... _......... + ........ + ........ + .........

TOTALSI 96.00I B.6ZI !6.44 10754.001*965.01178Z.0114.3018
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E&W/WP&_,Reburn Test Series. September 1992

ESP Outlet Method S Samples ]
J

)SOKINETIC PERFORHANC(VORKSH[[T AND PART]CULAT( CALCULATIONS FIELD DATA AV(RAG[S
Plant: WPL PerfomeO by' Eric Squter t
Date: 10103192 Printed 29-Oct Test No./lype: M5/0-112 Avg Velocity Head (in H20) dP(avg) • 0.34: ISample Location: Unit 2. (SP OutletStert/Stop Time: 0124-0313

Av9 Orifice Meter Reading (in HE0) dH(avg) - 0.649
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) l(s av9) • 435.1 1
Nozzle Diameter, Actual (in) N(d) 0.240 J
Pttot lube Correction Factor C(P) 0.8400 Average Meter Temperature (degr) T(m avg) • 79.2
Gas Miter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SORT(dP) • 0.58; 1

Radius (tf round) R 0.00 ]Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216,00

Area of Stack (Iq ft) A(s) ( 96.00 ) Meter Volume (std, cu ft.) V(m std) • 41.44
3

Of Sample Points F 24 Stack Gas Water Vapor Proportion 6(wo) = 0.11C !
)

Total Sampling Time (mini (theta) ( 96.00 ) /

Barometric Pressure (in Hg) P(b) 29.71 Mol. Wt.. Stack Gas Dry H(O) • 30.61
Stack Static Pressure (in HE0) P(stack) 9.000 I

Gas Meter Initial Reading (cuft) 566.71 Hol. VL., Stack Gas Wet M{s) - 29.22 I
Gas Meter Final Reading (cuft) 609.70 J
Net GaS Sample Volume (cuft) V(m) ( 43.00 ) kbs Stack Pressure (in Hg) P(s) - 30.37

Vo1 Of Liquid Collected (ml) Vl(c) 109.3 Av9 Stack Velocity Eft/sac) V(s avg) = 41._ 1
Vol of Liq I Std. Conds. (scf) V(w mid) ( 5.145 ) JVt. of Filter Particulate (gm) 0.0343 ]sokineticity (_) _ ! • 102,7
Wt. of Probe Wash Particulate (gm) 0.0000
Vt of Combined Particulate (gm) M(p) ( 0.0343 ) Stack Gas STD Vol Flo. (dscf_) Q(s) • 126c'_
Vt of Total Metals (ug) HEm) O.O
02 Concentration (by C(H) % 02 3.49 Actual Stack Gas Vol Flow (acf_) Q(a) • 24.

, CO2 Concentration (by CEM) % C02 15.44 Percent XS Air P[A • ]_
CO Concentration (by CEH) % CO 0.0 Particulate loaUing. Ory(gr/dsc() C(s std) = C.0!26
N2 Concentration (by diff.) % N2 ( 81.08 ) Particulate loaUing, 07_ O?(mg/osc_)Cts stO) = 2_ 1

Particulate LoaUing. dry @ 7 _ 02 (9r/oscf) • C.0102 I
Point Time Head. di'IMeter.dHI lemp iemp (degr) Particulate Emission Rate(Ib/hr) ((p) • I(.056

(in Haole(in H20)I (degr) in I out Particulate Emission Rate(lb/MBtu) - 0.0215
.......+........+........+........+...................+........+......... Total Metals Emission Rate(Ib/HBtu) - 0.O00O: l

AI 4.00 0.45 0.86 442.00 75.0 75.0 0,6708 J2 4.00 0.35 0.67 446,00 77.0 76.0 0.5916
3 4.00 0.31 0.59 446 O0 79.0 76.0 0.5568

61 4.00 0.30 0.57 445 O0 60.0 77.0 0.5477 -_
2 4,00 0.32 0.6% 444 O0 81.0 77.0 0.5657 J3 4.00 0.40 0.76 445 O0 62.0 77.0 0.6325

C1 4.00 0.32 0.61 441 O0 81.0 77.0 0.5657
2 4.00 0.36 0.68 444 O0 83.0 78.0 0.6000
3 4,00 0.32 0.61 442 O0 84.0 78.0 0.5657

Ol 4.00 0.43 0.82 436.00 831.0 76.0 0.6557 J2 4.00 0.42 0.80 436.00 85.0 79.0 0.6481
3 4.00 0.35 0.57 434.00 86.0 79.0 0.5916

E1 4.00 0.35 0.67 426.00 83.0 79.0 0.5916 m
2 4.00 0.33 0.63 440.00 85.0 80.0 0.5745 1
3 4.00 0.31 0.59 439.00 85.0 80.0 0.5568 J

FI 4.00 0.34 0.65 432.00 83.0 80.0 0.5831
2 4.00 0.27 0.51 433.00 85.0 80.0 0.5196
3 4.00 0.23 0.44 433.00 85.0 80.0 0.4796

61 4.00 0.21 0.40 431.00 85.0 80.0 0.4583 J2 4.00 0.25 0.48 432.00 86.0 80.0 0.5000
3 4.00 0.31 0.59 433,00 86.0 81.0 0.5568

HI 4.00 0.35 0.67 4%4.00 84.0 80.0 0.5916 !

2 4.00 0.45 0.86 416.00 86.0 81.0 0.6708 I
3 4.00 0.44 0.84 413.00 86.0 80.0 0.6633 J

....... + ........ 4 ........ + ........ • ......... • ........ q ........ . .........

TOTALS I 96.00 I 8.17 I 15,58 110443.00I 1995.0 1808.0 I 13.9378
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B&_/WP&L. ReDurn lest Series. September 1992

(SP Outlet Method S Samples

]SOK|N(T|C P(RFORMAN:( WORKSH[(TAND PART|CULAT[ CALCULA1|ONS F|ELO DATA AVERAG(S
Plant: VPL Performed by: Eric SQuter
Date: ]0103192 Printed 29-0ct Test No./lype: NS/O-113 Av9 Velocity Head (in H201 dP(mvgl • 0 196
Sample Location: Untt 2. [SP OutletStirt/Stop Time: 0518-0707

Avg Orifice Niter ReaO_ng (in H201 dH(ivg) • C.377
PARAHETER SYMBOL VALU[

(CalC.) Av9 Stack Temperature (dlgr) T(s avg) • 413 3
Nozzle Dtawter, Actual (in) N(d) 0.240
Pttot Tuba Correction Factor C(p) 0.6400 Averege Niter Tle_pereture (Oegr) T(m evg) • 68.(
6as Niter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) • C 4¢_

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULAT(OVALU(S
Vidth (if rectangula,) V 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Niter Volume (ltd. cu. ft,) V(¢ st_i • 32 S_

# Of Sample Points # 24 Stack Gas rater Vapor Propo_tlon 6(wO) " C,O_;
lore1 SamplSng Time (mtn) (there) ( 96.0[ )
Barometric Pressure (in Hg) P(b) 29.7] Hol. V:,. Stack Gas Dry N(O) - 3: 7_
Stack Static Pressure (in H201 P(stack) 9.000
Gas Meter |nitial Reading (cuft) 609.81 No1. Vt.. Stack Gas Wet M(s) • 2_.71
Gas Niter Final Reading (cuft) 642.91
Net Gas Sample Volume (c_ ft) V(m) ( 33.]0 ) Abs Stack Pressure (in hg) P{s) = 3:.3_

Vol of Liquid Collected (ml) Vl(c) 60.5 kvg Stack Velocity (ft/sec) V(s evg) • 21 _
Vol of Liq 0 Std. Conds. (scf) V(w std) { 2.848 )
Vt. of Filter Particulate (gm) 0.0162 lsokinettcity (_) _ ] - ]32 :
Vt. of Probe Vash Particulate (gm) O.O00D
Vt of Combined Particulate (g_) M(p) ( 0.0162 ) Stack Gas STD Vol Flow (dscfm) O(s) = 1C:5e:
Vt of Total Metals (ug) N(m) C.O
02 Concentration (by CEN) _ 02 5.69 Actual Stack Gas Vol Flow (acfm) O(a) • 180_;:
C02 Concentration (by CEH) _ C02 15,66 Percent XS Air P[A • 37 7
CO Concentration (by C(M) X CO 0.0 Particulate Loading. ary(gr/dscf) C(s lid) • C,0:_7
N2 Concentration (by diff.) _ N2 ( 78.6S ) Particulate Loading. 97% 02(mg/dscm)C(s stY) • )E

Particulate Loading. dry _ 7 _ 02 (gr/Oscf) • 0.0;73
Sample dCiock JVelocityJOrific' Stack , Gas Hater JSQRT(dP) Heat Input Rate NBtu/hr. • 45) 68

Point Time |Head. dPJHeter.dH Temp IITemp (degF) Particulate Emission Rate(lb/hr) E(p) • 6.6E_/ (in H20)l(in H20) (degF) in J out Particulate (mission Rate(lb/MBtu) - 0.014_
................. + ........ * ................... +........ . ........ * ......... Total Metals [mission Rate(lb/MBtu) • O.O000C

AT 0.25 0.48 408.00 66.0 65.0 0.5000
2 0.22 0,42 423.00 66.0 66.0 0.4690
3 0.20 0.38 427,00 67.0 66.0 0.4472

61 0.20 0.38 426.00 66.0 66.0 0.4472
2 0.20 0.38 425.00 69.0 66.0 0.4472
3 0.24 0.46 424.00 70.0 67.0 0.4899

C1 0.16 0.34 422.00 69.0 67.0 0.4243
2 0.20 0.38 424.00 71.0 67.0 0.4472
3 0.19 0.36 422.00 72.0 68.0 0.4359

DI 0.25 0.48 419.00 71.0 68.0 0.5000
2 0.25 0.48 419.00 72.0 68.0 0.5000
3 0.21 0.40 417.00 73.0 69.0 0.4583

(1 0.19 0.36 411.00 71.0 69.0 0.4359
2 0.21 0.40 415.00 73.0 70.0 0.4583
3 0.17 0.32 415.00 74.0 70.0 0.4123

FI 0.19 0.36 403.00 73.0 70.0 0.4359
2 0.15 0.29 406.00 75.0 71.0 0.3873
3 0.13 0.25 406,00 75.0 71.0 0.3606

61 0.13 0.25 405.00 72,0 72.0 0.3606
2 0.15 0.29 404.00 72.0 72.0 0.3873
3 0.17 0.32 404.00 72.0 72.Q 0.4123

H1 0.13 0.25 398.00 72.0 72.0 0.3606
2 0.28 0.53 399.00 72.0 72.0 0.5292
3 0.26 0.49 397.00 73.0 73.0 0.5099

....... , ........ + ........ + .................. _ ........ • ........ • .........

TOTALS 96.00 J 4.75 J 9.05 9919.00 I 1708.0 J 1584.0 I 10.6162
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)
BtW/WP&L. Rebwr. Test Series. September 1992

(SP Outlet Metho_ S Samples

|SOKIN(TIC PERFORHANC(VORKSHEETAND PARTICULATECALCULATIONS F|ELO DATAAVER,AGES
Plant: VPL Performed by: Eric Squier
Date: 10/03/92 Printed 29-Oct Test No./lype: M5/0-i14 Av9 Velocity Head (in H201 dP(avg) • 0.1E2
Sample Location: Unit Z, (SP OutletStart/Stop Time: 2126-2317

Avg Orifice Meter Reading (in H20) dH(av9) • 0.3:7
RARAM(T(R SYMBOL VALUe

(calc.) 'Avg Stack Temperature (degr) l(s av9) • 406.6
Nozzle Diameter. Actual (in) N(d) 0,240
Pitot Tube Correction Factor C(p) 0.6400 Average Niter Tm_perature (degF) T(m avg) • 6E,4
Gas Niter Correction Factor (alpha) 0,9900
Stack (Duct) Dimensions (in): Av9 SQRT(dP) • C.397

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATE0VALU(S
Width (if rectangular) W 218.00

Area of Stack (sq ft) A(I) ( 96.00 ) Meter Volume (ltd, cu. ft.) V(¢ std) • 29.1_

# of Sample Points # 24 Stack Gas Water Vapor Proportlor, B(wo) • 0.087
Total Sampling Time (men) (thetis ( 96.00 )
Barometric Pressure (in H9) P(b) 29.71 Mol. Vt., Stack Gas Dry M(U) • 3C.61
Stack Static Pressure (in H201 P(stack) 5,000
Gas Meter Initial Reading (cuft) 643.01 Mol. we., Stack Gas Wet HCs) , 29.56
Gas Meter Final Reading (cuft) 672.71
Net Gas Sample Volume (cuft) V(m) ( 29.70 ) Abs Stack Pressure (in Hg) P(s) • 3_.C6

Vol of Liquid Collected (ml) Vl(c) 59.3 Avg Stack Velocity (ft/sec) V(s avg) = 26 2
Vol of Liq @ Std. Conds. (scf) V(w std) ( 2,791 )
Vt. of Filter Particulate (gm) 0.0165 Isokineticity (_) _ I • 1C2 6
Vt. of Probe Wash Particulate (gm) O,O00C
Vt of Combined Particulate (gm) H(D) ( 0.0165 ) Stack Gas STD Vol Flow (dscfm) Q(s) • 9?"
Vt of Total Metals (ug) M(m) 0.0 )
02 Concentration (by CEH) X 02 5.74 Actual Stack Gas Vol Flow (acfm) Q(a) •
C02 Concentration (by C(H) X C02 15.36 Percent XS Air PEL •
CO Concentration (by CEH) Z CO 0.O Particulate Loading. dry(gr/dscf) C(s stU) • 0.ODE7
N2 Concentration (by diff.) X H2 ( 78.90 ) Particulate Loading, 07_ O2(mg/oscm)C(s std) - 16

Particulate Loading, dry @ 7 % 02 (gr/os:f) • C.006_

I i idClock IVeloclty)0riflce- Stack Gas Meter SQRT(dP) Heat Input Rate. MStu/hr • 40C 78
Point Time Head, dPJHeter,dH Tamp Tamp (degr) Particulate Emission Rate(lb/hr) ((p) • 6.74(

(in H20)l(in H20) (degF) in I out Particulate Emission Rate(lb/MBtu) • 0.0166
....... + ........ • ........ • ........ + ................... + ........ + ......... Total Metals (mission Rate(lb/MBtu) • C.OODDC

At 4.00 0.28 0.53 420.00 69.0 69.0 0.S292
2 4.00 0.21 0.40 424.00 69.0 69.0 0.4583
3 4.00 0.17 0.32 425.00 70.0 69.0 0.4123

B1 4.00 0.16 0.30 424.00 70.0 69 0 0.4000
2 4.00 0.17 0.32 423.00 71.0 69.0 0.4123
3 4,00 0.23 0.44 422,00 71.0 69.0 0.4796
CI 4.00 0.14 0.27 420,00 71.0 69.0 0.3742

2 4.00 0.17 0,32 422.00 72.0 69.0 0.4123 o
3 4.00 0.17 0.32 420.00 72.0 69.0 0.4123

Ol 4.00 0.23 0.44 415.00 71.0 69.0 0.4796
2 4.00 0.22 0.42 416.00 73.0 69.0 0.4690
3 4.00 0.17 0.32 413.00 73.0 69.0 0.4123

(1 4.00 0.14 0.27 400.00 71.0 69.0 0.3742
2 4.00 0.18 0.34 407.00 72.0 69.0 0.4243
3 4.00 0.13 0.25 409.00 72.0 69,U 0.3606

FI 4.00 0.10 0.19 390.00 71.C 68.0 0.3162
2 4.00 0.12 0.23 399.00 71.C 69.0 0.3464
3 4.00 O.lO 0.19 400.00 71.C 68.0 0.3162

61 4.00 0.08 O.IS 398.00 71.C 68.0 0.2828
2 4.00 O.lO 0.19 398.00 71.C 68.0 0.3162
3 4.00 O.ll 0.21 399.00 71.C 68.0 0.3317

HI 4.00 0.09 0.17 386.00 70.C 68,0 0.3000 1

2 4.00 0.17 0.32 390.00 70.C 68.0 0.4123 J3 4.00 0.24 0.46 391.00 71.( 68.0 0.4899
....... 4 ........ + ......... , ........ + ......... + ........ + ...... .°. ..... ....

TOTALSI 96.00I 3.68 7.37l9811.0011704.011S60.OI 9.S221 )i
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B&W/V_&_. Reb_-= Tes: Ser_es. September 1992

(SP Outlet Metho_ 5 Samples

iSOKIN[TIC PERFORMANCEWORKSH((T ANDPARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: MPL Performed by: Eric Squier
Date: 10104/92 Printed 29-0ct Test ko./Type: M5/0-115 Avg Velocity Head (in H20) dP(avg) • C.34_
Sample Location: Unit 2, ESP DutletStart/Stop T_me: 0101-0244

kvg Orifice Meter ReaOlng (in M20) dH(avg_ • _.EE;
PARAMETER SYMBOL VALUE

(calc.) kvg Stack Temperature (_egr) T(s avg) * 4;_.3
Nozzle Diameter, Actual (in) NEd) 0.240
Pttot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg} • 66,8
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SORT(dr) • C 517

Radius (if round) R O.O0
Length (if rectangular) L 64.00 CALCULATEDVALU[S
Width (if rectangular) V 216.00

Area of Stack (Iq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(_ Itdl • 42.1_

# Of Sample Points # 24 Stack Gas Water Vapor Proportion B(,:_ • C.O_;
lotal Sampling Time (min} (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.74 Nol. VS.. Stack Gas Dry NEd) - 3_.E:
Stack Static Pressure (in H201 P(staCk) 9.000
Gas Meter Inltial Reading (cuft) 672.80 No1. Vs., Stack Gas Wet N{s) • 2_,E_
Gas Meter Final Reading (cuft) 715.41
Net Gas Sample Volume (cuft) V(m) ( 42.6C ) Abs Stack Pressure (In Hg) P(s) - 3C.4:

Vol of Liquid Collected (ml) Vl(c) 79.0 kvg Stack Velocity (ft/se:) V(s avg) • 41.5 J
Vol of Liq e Std. Conds. (scf) V(w std) [ 3.719 )
Wt. of Filter Particulate (F) 0.0168 lsokineticity (X) % ] • 9_._
Wt. of Probe Wash Particulate (g¢) 0.0000
W_ Of Combined Particulate (gm) MOP) ( 0.0188 ) Stack Gas STD Vol Flow (dscfm) 0(s) - 13521_
_t of Total Metals (u91 M(_) 0.0
O_ Concentration (by CEM) _ 02 3.56 Actual Stack Gas Vol Flow (acfm) O{a) • 2369_
C02 Concentration (by CEH) _ C02 15.59 Percent XS Air PEA " 2: Z
CO Concentration (by CEH) X CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) • _.O:E_
N2 Concentration (by diff.) X N2 ( 80.83 ) Particulate Loading. 97% 02(mg/dscm)C(s std) - _3

Particulate Loading. dry 9 7 _ OZ (gr/Oscf) - O.OC_

Point Time IHead, dP Meter,dH I Tamp Tamp (degr) Particulate (mission Rate[lb/hr) [(p) - 7.959
I(in H20) (in H20)I (degF) in I out Particulate (mission Rate(tb/MBtu) • 0.01]E

....... + ......... + ........ +........ _ ................... +........ +......... Total Metals (misslon Rate(Ib/MBtu) • 0.0000_
A1 4.00 0.3_ 0.65 391.00 60.0 60.0 0.5831

2 4.00 0.36 0.68 405.00 62.0 60.0 0.6000
3 4.00 0.32 0.61 412.00 63.0 60.0 0.5657

81 4.00 0.33 0,63 413.00 64.0 61.0 0.5745
2 4.00 0.36 0.68 413.00 66.0 61.0 0.6000
3 4.00 0.45 0.86 414.00 67.0 61.0 0.6708

C1 4.00 0.33 0.63 414.00 65.0 61.0 0.5745
2 4.00 0.38 0.72 418.00 68.0 62.0 0.6164
3 4.00 0.33 0,63 417.00 68.0 62.0 0.5745

01 4.00 0.46 0.87 412 O0 68.0 63.0 0.6782
2 4.00 0.45 0.86 413 O0 71.0 64.0 0.6708
3 4.00 0.37 0.70 412 O0 73.0 64.0 0.6083

(1 4.00 0.35 0.67 406 O0 70.0 65.0 0.5916
2 4,00 0.36 0.68 416 O0 72.0 65.0 0.6000
3 4.00 0.28 0.53 417 O0 73.0 65.0 0.5292

FI 4.00 0.31 0.59 415 O0 72.0 66.0 0.5568
2 4.00 0.28 0.53 416 O0 74.0 67.0 0.5292
3 4.00 0.24 0.46 415 DO 74.0 68.0 0.4899

61 4.00 0.22 0.42 414 O0 75.0 68.0 0.4690
2 4.00 0.26 0.49 416 O0 75.0 68.0 0.5099
3 4.00 0.28 0.53 417 O0 75.0 69.0 0.5292

HI 4.00 0.39 0.74 402 O0 74.0 69.0 0.6245
2 4.00 0.45 0.86 402 O0 76.0 69.0 0.6708
3 4.00 0.46 0.87 402 O0 77.0 70.0 0.6782

TOTALS 96.00 I 8.36 I 15.89 9872.00 I 1682.0 I 1478.0 I 14.0950
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t

B&W/WP&L.Reburn Test Ser as. September 1992

ESP Outlet Method 5 Samples

ISOKIN[TIC PERFORMANCEWORKSHEETAND PART|CULATECALCULAT|ONS F|[LD DATAAVERAGES
Plant: WPL Performed by: Eric Squier
Date: 10104/92 Printed Z9-Oct Test No./Type: M5/0-116 Avg Velocity Head (in M20) dP(av;) • 0.161
Sample Location: Unit 2, ESP OutletStart/Stop Time: 2028-2221

kv9 Orifice Meter Reading (in H20) dH(avg) • 0.3_7
PARAH[TER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(I avg) • 392 4
Nozzle Diameter, Actual (in) N[d) 0.240
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m av9) • 64.7
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SORT(dP) • 0.392

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEOVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m aid) - 2_.2_

Q of Sample Points Q 24 Stack Gas _ater Vapor Propo,tlo r 8(w;) , 0.027
Total Sampling Time (mini (there) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.81 Mol. Wt., Stack Gas Dry Mld) • 3C 70
Stack Static Pressure (in HE0) P(stack) 6.000 "
Gas Meter Initial Reading (cuft) 715.51 Mol. Wt., Stack Gas Vet M(s) • 2_.6:
Gas Meter Final Reading (cuft) 745.00
Net Gas Sample Volume (cuft) V(m) ( 29.49 ) Abs Stack Pressure (in Hg) P(s) • 3C12

Vol of Liquid Collected (ml) Vl{c) 59.0 Avg Stack Veloclt) (ft/sec) V(s avg) • 28 0
Vol of Liq 0 Std. Conds. (scf) V(w std) ( 2.777 )
Wt. of Filter Particulate (gm) 0.046] |=okinettcity (_) _ I • 102 C
Wt. of Probe Wash Particulate (9m) 0.000;
Wt of Combined Particulate (gm) M(p) ( 0.0481 ) Stack Gas STD Vol Flow (dscfm_ O(s) • 9
Wt of Total Metals (ug) M(m) 0.0 )
02 Concentration !by CEH) _ 02 4.88 Actual Stack 6as Vol Flow (acfm) O(a) - "1(
C02 Concentration [by CEH) _ C02 15.68 Percent XS Air PEA =
CO Concentration (by CEH) X CO 0.0 Particulate Loading. dry(gr/dscf) C(s Std) - 0.
N2 Concentration (by diff.) _ N2 ( 79.44 ) Particulate Loading. 97_ 02(mg/Oscm)C(s std) - _:

Particulate Loading. dry 0 7 _ 02 (gr/dscf) • 0.022C
delock ll,elocity|D;ifice"l Stack Gas Meter SORT(dP) Heat Input Rate. XBtu/hr " 428.19

Point Time _ead. dP/_eter,dH I Tamp Tamp (degF) Particulate Emission Rate(lb/hr) E(p) • I_.8E:
[in HZO)|(in H20)l (degr) in I out Particulate EmiSsion Rate(lb/MBtu) • 0.046=

....... + ........ + ........ +........ . ................... +........ , ......... Total Metals Emission Rate(lb/MBtu) • 0.00000
AI 4.00 0.25 0.48 407.00 64,0 64.0 O.SO00

2 4.00 0.18 0.34 412.00 65.0 64.0 0.4243
3 4.00 0.15 0.29 412.00 66,0 64.0 0.3873

Bl 4.00 0.15 0.29 411.00 67.0 64.0 0.3873
2 4.00 0.16 0.30 410.00 66.0 64.0 0.4000
3 4.00 0.23 0,44 409 O0 67.0 64.0 0,4796 *

C1 4.00 0.09 0.17 408 O0 66.0 64.0 0.3000
2 4.00 0.18 0.34 408 O0 67.0 65.0 0.4243
3 4.00 0.17 0.32 407 O0 68.0 65.0 0.4123

01 4.00 _ 0.21 0.40 405 O0 67.0 65.0 0.4583
Z 4.00 0.20 0.38 405 O0 69.0 65.0 0.4472
3 4.00 0.17 0.32 403 O0 69.0 65.0 0.4123

E1 4.00 0.15 0.29 395.00 67.0 65.0 0.3873
2 4.00 0.16 0.30 397.00 69.0 65.0 0.4000 |
3 4.00 O.II 0.21 397.00 69,0 65.0 0.3317

FI 4.00 0.13 0.25 388.00 67,0 65.0 0.3606
2 4,00 0.11 0.21 390.00 68.0 65.0 0.3317
3 4.00 0.11 0.21 389.00 68.0 65.0 0,3317

61 4.00 0.11 0.21 388.00 68.0 65.0 0.3317 J
2 4.00 0.12 0.23 388.00 68.0 65.0 0.3464
3 4.00 O.12 0.23 387.00 68.0 65.0 0.3464

HI 4.00 0.17 0.32 382.00 67.0 65.0 0.4123 1
2 4.00 0.21 0.40 383.00 68.0 65.0 0.4583 J3 4.00 0.23 0.44 380.00 69.0 65.0 0.4796

....... • ........ + .................. . ................... • ........ + .........

TOTALS I 96.001 3.87 7.3719561.00 1617.011488.01 9.5503 ).1
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B&W/WP&L. Reburn Test Series, September 1992

ESP Outlet Method S Samples

ISOKINETIC PERFORMANCEWORKSHEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Performed by: Eric Squier
Date: 10/04/92 Printed 29-0ct Test No./Type: fl5/0-117 Avg Velocity Head (in H20) dP(avg) = D.316
Sample Location: Unit 2. ESP OutletStart/Stop Time: 2356-0150

Avg Orifice Meter Reading (in H20) dH{avg) = _.60E
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) • _1S.6
Nozzle Diameter. Actual (in) N(d) 0.240
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (deg_) T(m avg) = E2.2
_s Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) - _.55_

Radius (if round) R O,O0
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = _.34

# of Sample Points # 24 Stack G_s Water Vapor Proportion B{w_) = D.O_
Total Sampling Time (mini (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29,81 Mol. Wt., Stack Gas Dry M{d) = _.69
Stack Static Pressure (in H20) P{stack) 9.000
Gas Meter Initial Reading (cuft) 745.10 Mol. Wt., Stack Gas Wet M(s) = Zg.SE
Gas Meter Final Readlng (cuft) 785.51
Net Gas Sample Volume (cuft) V(m) ( 40.40 ) Abs Stack Pressure (in Hg) P(s) - 3_._7

Vol of Liquid Collected (ml) Vl(c) 84.0 Avg Stack Velocity (ft/sec) V{s avg) • 3g.E
Vol of Liq @ Std. Conds, (scf) V(w std) { 3.954 )
Wt. of Filter Particulate (gm) 0.0906 Isokineticity (%) _ ] = I_I.Z
Wt. of Probe Wash Particulate (g_n) O.0000
Wt of Combined Particulate (gm) MOp) ( 0.0906 ) Stack Gas STD Vol Flow (dscfm) Q{s) = |25_53
Wt of Total Metals tug) M(m) 0.0
02 Concentration (by CEM) % 02 3.51 Actual Stack Gas Vol Flow (acfm) O(a) = 226056
C02 Concentration (by CEM) % C02 15.95 Percent XS Air PEA • ]_.8
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C(s std) = _._=7
N2 Concentration (by diff.) _ N2 ( 80.54 ) Particulate Loading, @7%02(mg/dscm)C(s std) • E!

Particulate Loading, dry @7 % 02 (gr/dscf) = _ _277

Sample dClock IVelocity url,,ce ' Stack I Gas Meter SQRT(dP) Heat Input Rate. MBtu/hr • 645.4i
Point Time Head. dP Meter.OH] Tamp Tamp (degF) Particulate Emission Rate(lb/hr) E(p) • 37.716

(in H20) [in H20]! (degF) in l out Particulate Emission Rate(Ib/MBtu) - 0.0584
....... + ........ +........ + ................... +........ + ................... Total Metals Emission Rate(lb/MBtu) • _.DDDD;

A1 4.00 0.56 1.06 410 O0 58.0 58.0 0.1483
2 4.00 . 0.31 0.59 414 O0 59.0 58.0 0.5568
3 4.00 0.29 0.55 415 O0 61.0 58.0 0.5385

81 4.00 0.28 0.S3 416 O0 62.0 58.0 0.5292
2 4.00 0.33 0.63 417 O0 63.0 59.0 0.5745
3 4.00 0.44 0.84 418 O0 64.0 59.0 0.6633

C1 4.00 0.20 0.38 419 O0 63.0 60.0 0.4472
2 4.00 0.34 0.65 424.00 65.0 60.0 0.5831
3 4.00 0.29 0.55 423.00 66.0 61.0 0.5385

DI 4.00 0.40 0.76 411.00 65.0 61.0 0.6325
2 4.00 0.40 0.76 417.00 67.0 62,0 0.6325
3 4.00 0.33 0.63 421.00 68.0 62.0 0.574S

E1 4.00 0.27 0.51 417.00 65.0 62,0 0.5196
2 4.00 0.32 0.61 421.00 68.0 63.0 0.5657
3 4.00 0.22 0.42 423.00 69.0 63.0 0.4690

FI 4.00 0.25 0.48 420.00 66.0 63,0 O,SO00
2 4.00 0.25 0.48 423.00 68.0 63.0 0.5000
3 4.00 0.20 0.38 422.00 88.0 63.0 0.4472

61 4.00 0.19 0.36 421.00 69.0 64,0 0.4359
2 4.00 0.24 0.46 422.00 88.0 64.0 0.4899
3 4.00 0.26 0.49 425.00 69.0 64.0 0.5099

HI 4.00 0.35 0.67 425.00 66.0 64,0 0.5916
2 4.00 0.45 0.86 425.00 68.0 64,0 0.6708
3 4.00 0.45 0.86 425.00 69.0 64.0 0.6708

................ . ........ . ........ . ......... _ ........ . ........ _..........

TOTALS 96,00 J 7.62 J 14.51 J10074.00 I 1574.0 J 1413.0 13.3892
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I

B&W/WR&L, Reburn Test Series. September 1992

ESP Outlet Method 5 Samples

I

ISOKINETIC PERFORMANCE WORKSMEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squie'," i
Date: 10105192 Printed 29-0ct Test No./lype: M5/0-118 Avg Velocity Head (in HZO) dP(avg) - C.373 I
Sample Location: Unit 2, ESP OutletStart/Stop Time: 0244-0438 #

Avg Orifice Meter Reading (in f120) dH(avg) = 0.70_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degr) T(s avg) = 431.7 !
Nozzle Diameter, Actual (in) N{d) 0.240
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avE).= £1.5 J
6as Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 0.6_7

Radius (if round) R O.O0
Length (if rectangular) L 64,00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 43.80

# of Sample Points f 24 Stack Gas Water Vapor Proportion B(wo) - 0.081
Total Sampling Time (mini (theta) ( 96.00 )
Barometric Pressure (in Hg) P{b) 29.81 Mol. Wt.. Stack Gas Dry M{d) = 3_.66
Stack Static Pressure (in M20) P(stack) 9.000 J

Gas Meter Initial Reading (cuft} 785.51 Mol. Wt.. Stack Gas Wet M(s) - 29.6_ ]
Gas Meter Final Reading (cuft) 829.40 J
Net Gas Sample Volume (cuft} V(m) ( 43.79 ) Abs Stack Pressure (in Hg) P(s) = 3C 47

Vol of Liquid Collected (ml) Vl(c) 82.0 Avg Stack Velocity (ft/se:) V(s avg) = 43.3 ]
Vol of Liq @Std. Conds. (scf) V(w std) ( 3.860 ) JWL. of Filter Particulate (g_) 0.0939 Isokinetictty (%) % 1 = 10C,9
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 0.0939 ) Stack Gas STD Vol Flow (dscfm) O{s) - 13627_
Wt of Total Metals (ug) M(m) 0.0
02 Concentration (by CEM) % 02 4.30 Actual Stack Gas Vol Flow (acfm) O(a) = 24.
C02 Concentration (by CEM) % C02 15.52 Percent XS Air PEA -
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) = O.
N2 Concentration (by diff.) % N2 ( 80.18 ) Particulate Loadlng. @7X 02(mg/dscm)C(s std) = ( 1

Particulate Loading. dry @ 7 % 02 (gr/dscf) = 0.0277 J
Head. dPIMeter.dHl Temp Temp ,(degr) Particulate Emission Rate{Ib/hr) Elp) = 39.21C

Point Time I(in M20)l(in H20)I (degF) in l out Particulate Emission Rate{Ib/MBtu) = 0.056(
.......+........+........+........+.........+........+........+......... Total Metals Emission Rate(Ib/MBtu} - O.OODDD 1

AI 4.00 0.52 0.99 427.00 57.0 S7.O 0.7211 J
2 4.00 0.39 0.74 433.00 58.0 57.0 0.6245
3 4.00 0,36 0.68 435.00 60.0 57.0 0.6000

81 4.00 0.35 0.67 435.00 61.0 57.0 0.5916
2 4.00 0.37 0.70 435.00 63.0 581.0 0.6083 J3 4.00 0.49 0.93 436.00 64.0 581.0 0.7000

CI 4.00 0.32 0.61 433.00 62.0 59.0 0.5657
2 4.00 0.39 0.74 440.00 65.0 59.0 0.6245
3 4.00 0.33 0.63 440.00 66.0 59.0 0.5745

D1 4.00 0.48 0.91 434.00 84.0 60.0 0.6928 J2 4.00 0.46 0.87 436.00 67.0 61.0 0.6782
3 4.00 0.40 0.76 436.00 68.0 61.0 0.6325

61 4.00 0.37 0.70 422.00 64.0 Gl.O 0.6083 I

2 4.00 0.37 0.70 437.00 67.0 61.0 0.6083 l
3 4.00 0.27 0.51 435 O0 68.0 62.0 0.5196 J

FI 4.00 0.29 0.55 430 O0 65.0 62.0 0.5385
2 4.00 0.29 0.55 435 O0 67.0 62.0 0.5385
3 4.00 0.25 0.48 432 O0 68.0 62.0 0.5000 1

61 4.00 0,25 0.48 433 O0 68.0 63.0 O.50OO J2 4.00 0.28 0.53 433 O0 68.0 63.0 0.5292
3 4.00 0,30 0.57 435 O0 68.0 63.0 0.5477

HI 4.00 0,44 0.84 416 O0 66.0 82.0 0.6633
163.0

63.02 4.00 0,50 0.95 418 O0 89.0 0.7071 J3 4.00 0.48 0.91 415 O0 70.0 0.6928
........ _........ . ........ + .................... . ........ _......... _ .........

TOTALS 96.00 I 8.95 I 17.00 10361.00 I 1563.0 1387.0 I 14.5670
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B&W/WP&L. Reburn Test Se-ies, September 1992

ESP Outlet Method 5 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Plant: WPL Performed by: Eric Squler
Date: 10/05/92 Printed 29-0ct Test No./Type: M5/0-119 Avg Velocity Head (in H201 clP(avg) • :.3_7
Sample Location: Unit 2. ESP OutletStart/Stop Time: 2150-2337

Av9 Orifice Meter Reading (in H20) dH(avg) - 2.567
PARAMETER SYMBOL VALUE

(calc.) Av9 Stack Temperature (degF) T(s av@) - 512.C
Nozzle Diameter, Actual (in) N(d) 0.240
PiLot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 74.8
6as Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (In): Av9 SQRT(dP) = 1.]5_

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(m std) = 79.36

# of Sample Points # 24 Stack Gas Water Vapor Proportlor, O(w:) = _.09:.
Total Sampling Time (man) (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.86 Mol. Wt., Stack Gas Dry M(d) - 30.66
Stack Static Pressure (in H201 P(stack) 20.000
Gas Meter Initial Reading (cuft) 829.70 Mol. Wt., Stack Gas Wet M{s) • 29.(:5
Gas Meter Final Reading (cuft) 910.61
Net Gas Sample Volume (cuft) V(m) ( 80.90 ) Abs Stack Pressure (in Hg) P{s) - 31._1

Vol of Liquid Collected (ml) Vl(c) 178,0 kvg Stack Velocity {ft/sec) V(s avg) = 6_.E
Vol of Liq @ Std. Conds. (scf) V(w std) ( 8.378 )
Wt. of Filter Particulate (gm) 0.4576 Isokineticity (%) };I = 10C.6
Wt. of Probe Wash Particulate (g_) 0.000C
Wt of Combined Particulate (g_) M(p) ( r 4576 ) Stack Gas STD Vol Flow (ds:f_) Q(s) - 261276,
Wt of Total Metals (up) M(m) O,O
02 Concentration (by CEM) % 02 3.86 Actual Stack Gas Vol Flow (acre,) Q(a) - 486-_55
C02 Concentration (by CEM) % C02 15,63 Percent XS Air PEA - 22.2
CO Concentration (by CEM) % CO 0.0 Particulate Loading. dry(gr/ds:f) C(s std) = 0.066-
N2 Concentration (by diff.) X N2 ( 80.51 ) Particulate Loading, 97_ 02{mg/dscm)C(s stdJ = 166

Particulate Loading. dry @ 7 % 02 (gr/oscf) • 0.0726

Sample I dClock VelocitylOriflce Stack Gas l_eter ISQRTldP) Heat Input Rate, MBtu/hr - 1251.7_
Point Time Head, dPlMeter,dHI Tamp Temp degF) Particulate Emission Rate(Ib/hr) E(p) - 1gi.523

(in H20)l(in H201 (degr) in out Particulate Emission Rate(Ib/MBtu) • O.IS3O
.......+........+........+........+..................+........+......... Total Metals Emission Rate(Ib/MBtu) • 0.0000_

AI 2.10 4.00 493.00 67.0 66.0 1 4491
2 1.30 2.50 503.00 71.0 67.0 1 1402
3 1.20 2.30 505.00 74.0 68.0 1 0954

B1 1.20 2.30 505.00 16.0 69.0 1 0954
2 1.30 2,50 505.00 79.0 69.0 1 1402
3 1.80 3.40 506.00 81.0 70.0 1 3416

C1 1.20 2.30 504.00 79.0 70.0 1 0954
2 1.30 2.50 512.00 82.0 71.0 1 1402
3 1.20 2.30 512.00 84.0 72.0 1.0954

Ol 1.80 3.40 511.00 82.0 72.0 1.3416
2 1.70 3.20 514.00 85.0 72.0 1.3038
3 1.20 2.30 514.00 96.0 73.0 1.0954

El 1.30 2.50 517.00 81.0 72.0 1.1402
2 1.40 2.70 528 O0 84.0 73.0 1.1832
3 1.10 2.10 528 O0 84.0 71.0 1.0488

FI 1.10 2.10 521 O0 81.0 72.0 1.0488
2 0.96 1.80 523 O0 83.0 73.0 0.9747
3 0.79 1.50 523 O0 84.0 73.0 0.8888

61 0.78 1.50 522 O0 84.0 73.0 0.8832
2 0.90 1.70 524.00 84.0 73.0 0.9487
3 1.20 2.30 526.00 84.0 74.0 1.0954

HI 1.70 3.20 494.00 83.0 73.0 1.3038
2 1.90 3.60 497.00 86.0 74/0 1.3784
3 1.90 3.60 500.00 88.0 74.0 1.3784

................ + ........ + ........ 4"......... + ........ 4"........ . .........

TOTALS96.00i 32.31I 6Z.601122e7.00I 1952.0I 1640.0I 27.6005
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Time Date CEM MEAS CEM MEAS CEM MEAS CEM MEAS CEM MEAS CEM MEAS CEM MEA5
DRY-COL DRY-COH DRY-C02 DRY-NOX DRY-SO2L DRY-SO2H DRV 02

OUT OUT OUT OUT OUT OUT OUT

15:00:18 19-Jan-93 -61.88 -63.11 31.40 -72.22 2230.83 2230.67 11.05
15:15:18 19-Jan-93 138.74 138.24 23.39 -128.52 1466.27 1466.13 6.62
15:30:18 ]g-Jan-93 29.71 29.56 14.46 238.55 241.07 240.86 3.11
15:45:18 ]g-Jan-g3 29.71 29.56 14.46 240.91 246.56 246.35 3.11
16:00:18 19-Jan-93 29.71 29.56 14.46 240.37 246.56 245.17 3.ll
16:15"18 19-Jan-g3 31.84 31.65 14.54 240.68 239.23 238.99 3.11
16:30:18 19-Jan-93 34.41 34.28 14.54 254.44 234.60 234.24 3.35
16:45-18 19-Jan-93 31.37 31.25 14.65 244.55 235.68 235.39 3.35
17:00"18 19-Jan-93 31.37 31.25 14.65 242.58 240.79 240.47 3.35
17-15"18 19-Jan-93 33.67 33.45 14.65 250.35 239.31 238.94 3.35
17:30"18 19-Jan-93 33.67 33.45 14.65 252.91 240.60 240.35 3.35
17:45-18 19-Jan-93 35.12 35.16 14.65 258.18 243.98 243.66 3.35
18:00:18 19-Jan-93 31.89 31.71 14.65 257.70 241.82 241.43 3.35
18:15"18 19-Jan-93 31.89 31.7] 14.65 246.24 241.82 24].43 3.35
18:30:18 19-Jan-93 35.98 35.82 14.65 236.13 246.31 246.04 3.35
]8-45:]8 19-Jan-93 30.76 30.57 14.65 240.42 238.17 237.91 3.35
19-00:18 19-Jan-g3 29.35 29.18 14.65 234.09 238.17 237.91 3.35
19:15:]8 19-Jan-93 29.35 29.18 14.65 239.39 238.17 237.91 3.35
19-30:18 19-Jan-93 22.95 22.82 14.65 224.47 240.70 240.42 3.35
19"45"18 19-Jan-93 22.95 22.82 ]4.65 203.64 240.70 240.42 3.35
20-00-18 ]9-Jan-93 2].12 2].0] 14.65 ]92.5] 243.34 243.05 3.35
20:15:18 ]9-Jan-93 23.]1 22.96 14.65 ]94.70 235.45 235.09 3.35
20"30:18 19-Jan-93 30.37 30.17 ]4.54 254.78 242.44 242.13 3.35
20"45-18 19-Jan-93 47.42 47.]6 ]4.54 473.80 350.29 349.95 4.43
21"00"18 19-Jan-93 51.54 51.36 14.54 540.73 244.70 244.45 4.43
21-15:18 ]9-Jan-93 44.24 43.88 ]4.54 537.09 234.02 233.80 4.43
21"30"18 ]9-Jan-93 52.32 52.01 14.54 506.45 229.95 229.6] 4.43
21-45:18 19-Jan-93 54.59 54.26 ]4.54 498.94 228.85 228.48 4.43



||||||||||||||||||||||||||||||_|_ |||_| _| |_ g|| _ _| 1||||||1|_|_ |_ fl

Time Date CEfl flEAS CEMflEAS CEfl MEAS CEMflEAS CEfl flEAS CEfl flEAS CEfl flEAS
DRY-COL DRY-COH DRY-CO2 DRY-NOX DRY-SOZL DRY-SO2H DRYO2

OUT OUT OUT OUT OUT OUT ouT

05:00:18 20-Jan-93 ]8.62 ]4.44 _; C_ ]62.44 -2.25 -6,7] ]4.47
05:15:18 20-Jan-93 72.76 72.23 ]5.63 393.04 ]50.8] ]50.19 4.48
05:30:]8 20-Jan-93 93.49 93.09 IS.I] 449.46 2]9.36 2]8.83 4.00
05:45:]8 20-Jan-93 59.33 58.78 ]4.89 466.7] 204.40 203.78 4.00
06:00:18 20-Jan-93 7].02 70.5] ]4.68 464.]4 204.40 203.78 4.00
06:15:18 20-Jan-93 47.90 47.24 14.28 454.21 219.85 219.30 4.00
06:30:18 20-Jan-93 47.90 47.24 ]4.16 490.33 225.61 225.05 4.00
06:45"18 20-Jan-93 38.86 38.22 14.03 498.78 2]7.66 217.]6 4.32
07:00:]8 20-Jan-93 4].16 40.49 ]3.83 47].74 2]].78 211.23 4.60
07:15-]8 20-Jan-93 31.]4 30.46 ]3.69 421.58 232.23 231.69 4.28
07:30:18 20-Jan-93 31.14 30.46 14.11 287.76 231.09 230.62 3.69

Z 07:45:18 20-Jan-93 33.]5 32.52 14.22 296.51 224.53 223.97 3.95 J
08:00:]8 20-Jan-93 28.66 28.]1 ]4.48 234.25 249.92 249.33 3.]2 J
08:15:]8 20-Jan-93 29.8] 29.]5 ]4.6] 247.48 237.71 237.]0 3.]2
08:30:18 20-Jan-93 25.12 24.54 14.73 230.46 242.58 242.04 3.12
08:45"18 20-Jan-93 25.]2 24.54 14.73 234.78 242.58 242.04 3.12
09:00:]8 20-Jan-93 25.12 24.54 ]4.59 248.55 219.]6 218.64 3.]2
09:15:18 20-Jan-93 25.12 24.54 14.59 230.85 223.68 223.]9 3.12
09:30:18 20-Jan-93 124.65 ]24.06 14.72 256.36 229.21 228.75 3.53
09:45:18 20-Jan-93 40.06 39.43 14.72 324.08 223.09 222.5I 3.93
10:00:18 20-Jan-93 1]].22 ]]0.57 14.72 290.94 229.07 228.54 3.36
10:15:18 20-Jan-93 320.91 320.20 14.72 274.05 233.93 233.30 3.36
10:30:18 20-Jan-93 28].40 280.69 ]4.72 24].62 232.03 23].43 3.59
10:45:18 20-Jan-g3 475.88 475.26 ]4.72 2]0.97 226.5] 225.92 3.59
1]:00:]8 20-Jan-g3 378.96 378.48 ]4.72 230.34 226.5] 225.92 3.59
]]']5:]8 20-Jan-93 480.43 452.35 14.72 230.93 222.6] 222.]7 3.59
11:30:18 20-Jan-93 ]96.]5 ]95.88 14.72 237.53 2226] 222.]7 3.59
]]-45:]8 20-Jan-g3 ]06.0] ]05.73 ]4.60 233.94 227.0] 226.56 3.59



Ii

.............:;;;....Time u _ - - -
DRY_COL DRY COH DRY C02 DRY NOX DRY S02L DRY-SO2H DRY 02

OUT OUT OUT OUT OUT OUT ouT
.... ===..... -== ...... =........ = = ===22 " 3.59
12:00:18 20-Jan-g3 69.00 68.59 14.46 235.4] 221.71
12:15:18 20-Jan-g3 60.24 59.87 14.38 250.67 218.36 218.01 3.79
12"30:18 20-Jan-93 55.00 54.63 14.38 250.23 217.ii 216.70 3.79
12-45:18 20-Jan-93 127.37 127.19 14.48 237.21 223.05 222.55 3.49
13-00"18 20-jan-g3 115.40 115.20 14.48 243.31 223.05 222.55 3.49
13-15"18 20-Jan-g3 71.40 71.53 14.48 246.63 224.94 224.34 3.49
13:30:18 20-Jan-g3 55.52 55.16 14.38 250.54 220.39 220.04 3.76
13"45:18 20-Jan-g3 52.89 55.16 14.38 255.06 2]1.33 211.03 3.76
14-00:18 20-Jan-93 65.96 65.69 ]4.29 267.22 209.64 209.16 4.37
14-15"18 20-Jan-93 98.19 97.96 14.47 237.04 218.81 218.57 4.]2
14:30"18 20-Jan-93 83.56 83.27 ]4.47 258.86 227.53 227.05 4.12

7: 14:45-18 20-Jan-93 63.72 63.43 14.47 287.14 225.64 225.35 4.12
.'15:00:1820-0an-93 101.69 101.49 14.47 300.55 225.64 225.35 4.12
15-15:18 20-Jan-g3 99.46 99.24 14.47 305.70 239.00 238.73 4.12
]5.30"18 20-Jan-93 78.00 77.76 14.47 309.24 252.78 252.50 3.88
15:45:18 20-Jan-93 131.77 ]31.63 ]4.47 304.37 258.93 258.68 3.88
16:00:18 20-Jan-g3 100.16 100.01 ]4.47 3]0.83 257.40 256.96 3.88
16-15:18 20-Jan-93 71.98 7].8] 14.47 309.86 265.74 265.38 3.88
16-30:18 20-Jan-g3 79.90 79.76 14.58 352.69 275.4] 275.]5 3.88
16:45"18 20-Jan-g3 87.50 87.28 14.]5 49].83 322.29 322.04 4.97
17:00:18 20-Jan-93 73.29 73.16 14.01 502.32 279.78 279.37 4.49
17-15:18 20-Jan-93 58.64 58.48 ]4.]7 465.67 283.43 283.3] 3.56
17-30"18 20-Jan-93 61.10 61.01 14.03 505.68 273.49 273.32 4.06
17-45"18 20-Jan-93 51.46 51.34 ]4.03 5]8.83 266.58 266.29 4.06
]8:00-]8 20-Jan-g3 56.9] 56.86 ]3.89 533.43 261.80 261.52 4.06
18:15:18 20-Jan-93 123.44 ]23.35 13.89 54].33 264.40 264.22 4.06
]8-30:18 20-Jan-93 292.85 292.68 ]3.89 538.30 25].7] 25].56 4.06
]8-45"18 20-Jan-93 46.98 47.0] ]3.89 532.7] 256.76 256.62 4.06
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B&W/WP&L.Reburn Test Series, to, Sulfu, Coal, Ja_ 93

[SP |nlet Method 17 Samples
ISOKIN[T1C PERFORHANC[WORKSHE[TAND PART]CULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL re-formed by: Bowling
Date: 1119193 Printed 02-Fe_ Test No./Type: M17-]1, llOMWe _vg Velocity Head (in H20) dP(avg) - 1.34_
Sample Location: Unit 2, [se ]nlet Start/Stop Time: 1445-1710

Avg Orifice Meter Reading (in H20) dH(avg) - 2.42_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (degF) T(s avg) = 488 ¢
Nozzle Diameter, Actual (in) NEd) 0.232
Pltot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) - 76.5
Gas Hater Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SORT(dP) • 1.14_

Radius (if round) R 0,00
Length (if rectangular) L 64.00 CALCULATEDVALUES ,
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std. cu. ft.) V(m std) • EI.EE

# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wc) • C.05_
lotal Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Hg) P[b} 30.28 Mol. _t., Stack Gas Dry M(d) • 3¢,E:
Stack Static Pressure (in H20) P{stack) 18.000
Gas Meter initial Reading (cuft) 425.97 Mol. Wt., Stack Gas Wet M(s) - ZSc;
Gas Meter Final Reading (cuft) 508.33
Net Gas Sample Volume (cuft) V(m) ( 82.36 ) Abs Stack Pressure (in Hg) P(s) • 31.E:

Vol of Liquid Collected (ml) Vl(c) 168.0 Avg Stack Velocity (ft/sec) V(s avg) = e_ E
Vol of Liq 0 Std. Conds. (scf) V{w std) ( 7.908 )
Wt. of Filter Particulate (_) 20.3396 |Sokineticity (X) _ I = I06.4
Wt. of Probe Wash Particulate (Elm) O.O00C
Wt of Combined Particulate (gm) M(p) (2G.3396) Stack Gas STD Vol Flow (dscfm) 0(s) • 2565:Z

02 Concentration (by CEH) % OZ 3.23 Actual Stack Gas Vol Plow (acfm) O(a) • 479182
C02 Concentration (by CEM) % CO2 15.46 Percent XS A_r PEA • 17 7
CO Concentration (by CEH) % CO 0,0 Particulate Loading, dry(gr/dscf) C(s std) - 3,E_2
N2 Concentration (by d_ff.) _ NZ ( 81.31 ) Particulate Loading, 07% OZ{mglOscm)C(s sto) • 6_Z_

Particulate LoaUing, dry @ 7 _ 02 (gr/dscf) - 3.C27_

Sample dClock iVelocity Dr/lice Stack 1 Gas Heter ISQRT(dP) Heat Input Rate, MBtu/hr - 1352,_4
Point Time Head, dP Heter,dH Tamp limp (degF) Particulate Emission Rate(lb/hr) E(p) •8461.372

(in H20)((in H20) (degF) in out Particulate Emission Rate(lb/MBtu) = E.377_
................ + ........ + ........... . ....... + .................. . .........

AI 4.00 1.40 2.52 483.00 71.0 70.0 1.1832
2 4,00 1.20 2.16 4B9.00 73.0 70.0 1.0954
3 4.00 1.40 2.52 495.00 75.0 71.0 1.1832
BI 4.00 1.50 2.70 437.00 76.0 72.0 1.2247

2 4,00 1.15 1.07 436.00 78.0 72.0 1.0724
3 4.00 1.10 1.98 474.00 78.0 72.0 1.0488

Cl 4.00 1.40 2.52 450.00 78.0 73.0 1.183Z
2 4.00 1.35 2.43 461.00 79.0 73.0 1.1619
3 4.00 1.60 2.88 492.00 81.0 74.0 1.2649

01 4.00 1.85 3.33 470.00 75.0 73.0 1.3601
2 4.00 1.50 2.70 474.00 18.0 73.0 1.2247
3 4.00 1.55 2.79 502.00 83.0 74.0 1.2450
El 4.00 1.35 2.43 471.00 BO.O 74.0 1.1619

2 4.00 1.30 2.34 484.00 81.0 74.0 1.1402
3 4,00 1.20 2.16 497.00 82.0 74.0 1.0954

El 4.00 1.20 2.16 508.00 82.0 74.0 1 0954
2 4,00 1.20 2.16 513.00 83.0 74.0 I 0954
3 4.00 1.20 2.18 530.00 83.0 74.0 1 0488

FI 4.00 1.10 1.98 488.00 79.0 74.0 I 0488
2 4,00 1.50 2.70 490.00 80.0 75.0 1 0488
3 4.00 1.50 2.70 495.00 82.0 75.0 I 2247

FI 4.00 1.25 2.25 517.00 84.0 75.0 1 1180
2 4.00 1,25 2.25 529,00 85,0 75.0 1 1180
3 4.00 1.25 2.25 537.00 65.0 75.0 1 1160

....... + ........ + ........ +---" ............... • ........ 4 ....... ,-+ .........

IOTAL5 I 98,00 I 32.301 58,14 11722.00119||.00 I 1760.0 I 27.5614

0-3
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B&WIiIP&L. Reburn Test Series. Low Sulfur Coal. Jan 93

(SP Inlet Method 17 Samples

|SOK]NET|C P[RFORHAN:( VORKSHEETANDPART|CULAT[ CALCULATIONS F|(LD DATAAVERAGES
Plant: VPL Performed by: Bowling
Date: 1/20193 Printed 02-Feb Test No./lype: N17-12. 82EVe Avg Velocity Head (in H201 dP(avg) • 0.726
Sample Location: Unit 2. (SP |nlet Start/Stop Time: 1110-1315

Av9 Orifice Heter Reading (in H201 dH(avg) • 1.307
PARAHETER SYHBOL VALU[

(calc.) kvg Stack Temperature (degr) T(s avg) = 446.8 -
Nozzle Diameter. Actual (in) NEd) 0.232
Pitot Tube Correction Factor C(p) 0.6400 Average Neter Temperature (degr) T(m avg) • 68 0 .
Gas Neter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg SQRT(dP) • 0.85_ .

Radius (tf round) R O.O0
Length (tf rectangular) L 64.00 CALCULATEDVALUES
Vtdth (if rectangular) V 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Heter Volume (ltd. cu. ft.) V(m std) - 59.85

# of Sample Points # 24 Stack Gas Vater Vapor Proportion B(wo) • 0.11C
Total Sampling Time (man) (theta) ( 96.00 )
Barometric Pressure (in H9) P(b) 29.62 Hol, Vt.. Stack Gas Dry H(d) • 30.6_
Stack Static Pressure (in H201 P(stack) 10.000
Gas Meter |nittal Reading (cuft) 508.93 Nol. Vt.. Stack Gas Vet H(s) • 29.22
Gas Heter Final Reading (cuft) 569.83
Net Gas Sample Volume (cuft) V(m) ( 60.89 ) Abs Stack Pressure (in Hg) P(s) • 3036 •

Vol of Ltqutd Collected (ml) Vl(c) 157.0 kvg Stack Velocity (ft/se:) V(s avg) = 62 C -
Vol of Ltq 9 Std. Conds. (scf) V(w std) ( 7.390 )
Vt. of Filter Particulate (gm) 5.6042 lsokinettctty (X) % ) • 196.7 .
Vt. of Probe Vash Particulate (gm) 0,0000
Vt of Combined Particulate (gm) H(p) ( 5.6043 ) Stack Gas STD Vol Flow (ascfm) Q(s) • 18772_ P

02 Concentration (by CEM) _ O2 3.23 Actual Stack Gas Vol Flow (acfm) Q(a) • 357
CO2 Concentration (by CEH) _ C02 15.46 Percent X5 Air PEA • 17
CO Concentration (by CEH) _ CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) • 1.44
N2 Concentration (by diff.) _ N2 ( 81.31 ) Particulate Loading, 97_ 02(mg/ascm)C(s std) • 2605

Particulate Loading, dry 8 7 _ 02 (gr/dscf) • 1.138_ |

Sampl, dClock I/eloc,t, Drif,c,, Stack I Gas _eter ISORT(dP) iHeat Input Rate. HBtu/hr • 98657

J
Point Time dead. dP _eter.dH I Temp Temp (degF) Particulate Emission Rate(lb/hr) E(p) -2324 692

(in H20) (in H20)I (degF) in I out Particulate Emission Rate(lb/HBtu) • 2,3976

AI 4.00 0.70 1.26 468.00 64.0 63.0 0.8367 J2 4.00 0.62 1.12 457.00 61.0 61.0 0.7874
3 4.00 0.73 1.31 460.00 62.0 61.0 0.8544

81 4.00 0.73 1.31 433.00 63.0 61.0 0.8544 I

2 4.00 0.66 1.19 464.00 66.0 62.0 0.8124 ']
3 4.00 0.62 1.12 469.00 67.0 62.0 0.7874

C1 4.00 0.83 1.49 420.00 68.0 63.0 0.9110
2 4.00 0.77 1,39 432.00 70.0 64.0 0.8775
3 4.00 0.86 1.aS 448 00 72.0 64.0 0.9274

01 4.00 0,86 1.55 409 00 70.0 65.0 0.9274 J2 4.00 0.88 1.58 419 O0 73.0 65.0 0.9381
3 4.00 0.88 1.58 433 O0 74.0 66.0 0.9381

(1 4.00 0.69 1.24 424 O0 69.0 66.0 0.8307
2 4.00 0.72 1.30 430 O0 72.0 i 67.0 0.8485
3 4.00 0.68 1.22 441 O0 73.0 67.0 0.8_07 J(1 4.00 0.69 1.24 449 O0 74.0 67.0 0.8062
2 4.00 0.65 1.17 456.00 75.0 68.0 0.7937
3 4.00 0.63 1.13 463.00 75.0 68.0 0.8718 1

FI 4.00 0.76 1.37 446.00 72.0 68.0 0.6718 J2 4.00 0.73 1.31 455.00 74.0 68.0 0.8718
3 4.00 0,68 1.22 458.00 74.0 68.0 0.8246

FI 4.00 0.66 1.19 460.00 75.0 69.0 0.8124
2 4.00 0.68 1.22 465.00 76.0 69.0 0.8246 I
3 4.00 0.72 1.30 465.00 76.0 69.0 0.8485 J

TOTALS I 96'00 I 17.43 I 31.37 110724.00 11696.00 IS71.0 I 20.4874

]
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6LW/WPLL, Rebu_n Test Series, Low Sulfur Coal, Jan 93

[SP Inlet Method 17 Samples

ISOKINCTIC PERFORMANCEI#ORKSM[{TAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: VPL Performed by: Bowling
Date: i/Z0/93 Printed 05-Feb lest No./Type: M17-13, 601dWe Avg Velocity Head (in HSO) dP(avg) • 0.34[
Sample Location: Unit 2, ESP inlet Start/Stop Time: 1354-i651

Avg Orifice Meter Reaaing (in HZO) dH(avg) - C E,'2
PARAMETER SYMBOL VALUE

(celc.) Avg Stack Temperature (degF) T(s av_) • 411.)
Nozzle Diameter, Actual (in) N[d) 0.Z56
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T[m avg) • 70.3
Gas Meter Correction Factor (alpha) 0.9900
Stack (Duct) Dimensions (in): Avg 50RT(clP) • C.S_-;

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 } Meter Volume (std, cu. ft. ) V(_ std) • 4.c.4_

# of Sample Points iI Z4 Stack Gas Water Vapor Proportlo" B{wo) • 0.10._
lotal Sampling Time (min) (theta) ( 96.00 )
Baron_tric Pressure (in Hg) P(b) 59.62 Mol. Wt., Stack Gas Dr_ Mid) • 3_.EC
Stack Static Pressure (in HS0) P(stack) 6,000
Gas Meter Initial Reading (cuft) 570.02 Mol. Wt., Stack Gas Wet M,{s) • Z._.23
Gas Meter Final Reading (cuft) 650.65
Net Gas Sample Volume (cuft) V(m} ( 50.63 ) Abs Stack Pressure (in Mg) P{s) • 3C,_6

Vol of Liquid Collected (ml) Vl(c) 128.3 Avg Stack Velocity (ft/sec) V{s avg) • (1.6
Vol of Liq @ Std, CohOS. (scf) V(w _td) ( 6.039 )
Wt, of Filter Particulate (gm) 5.3468 Isokineticity (%) % I • fOE.._
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) [ 5.3468 ) Stack 6as STD Vol Flow (dscfrn) OCs) • 13G_.'2

02 Concentration (by CEM) % 02 3.23 Actual Stack Gas Vol Flow (acfm) Q(a) • 239662
C05 Concentration (by CEM) % CO2 15.46 Percent XS Air PEA • 17 ?
CO Corbcentration(by CEW,) % C0 0.0 Particulate Loading, dry(gr/ds:f) C(s std) • 1.66"_
N5 Concentration (Dy diff,) % N2 ( 81,31 ) Particulate Loadln;, @7_,OZ(mg/Oscm)C(s std) • 30,"_

Particulate Loading, dry @7 % OE (gr/oscf) • ],3_,'

Point Time IHead, dP Meter,dH lamp lamp (degr) Particulate Emission Rate{Ib/hr) E{p) ,;6SE 8:2
l(In HSO)l(in HSO) (degr) in ) out Particulate Emission Rate(ll)/MBtu) • 5.7676

....... • ........ • ........ • ................... • ........ ,t ........ 'F .........

A1 4,00 0.38 0.68 418.00 68.0 67.0 0.6164
2 4.00 0.35 0.63 450.00 68.0 67 O 0.5916
3 4.00 0.37 0.67 429.00 67.0 66 0 0.6083

81 4.00 0.32 0.58 433.00 68.0 66 O 0.5657
2 4.00 0.30 0.54 435.00 69.0 66 0 0.5477
3 4.00 0.35 0.63 439.00 70.0 67 0 0.5916

C1 4.00 0.41 0.74 395.00 70.0 67 0 0.6403
2 4.00 0.45 0.81 384.00 72.0 67 0 0.6708
3 4.00 0.37 0.67 389. O0 73.0 68 O O.6083

01 4.00 0.36 O.65 408. O0 74.0 68 0 0.6000
2 4.00 0.44 0.79 425.00 74.0 68 O 0.6633
3 4.00 0.43 0.77' 435.00 75.0 69 0 0.6557

61 4.00 0.30 0.54 388.00 72.0 68 0 0.5477
2 4.00 0.33 0.59 389.00 74.0 68 0 0.5745
3 4.00 0.31 0.56 392.00 75.0 69 0 0.5477

El 4.00 0.30 0.54 400.00 75.0 69 0 0.5196
2 4.00 0.27 0.49 405 O0 76.0 69 0 0.5196
3 4.00 0.27 0.49 420 O0 75.0 69 0 0.5745

F] 4.00 0.33 0.59 400 O0 72.0 69 0 0.5745
2 4.00 0.34 0.61 403 O0 73.0 69.0 0.5745
3 4. O0 O,30 O,64 407 O0 75,0 69.0 O.5477

FI 4.00 0.30 0.54 414 O0 75.0 69,0 0.5477
2 4.00 0.30 0.54 418 O0 76.0 69.0 0.5477
3 4. O0 O.26 O.50 424 O0 76.0 69 O O. 5292

....... 4 ........ + ........ + ........ 4"......... + ........ 4,..................

IOTALSI 96.001 8.16 ( 14.6919870.0011742.00I 1632.0 13.9646

i
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B&W/WP&L.Reburn Test Series, Low Sulfur Coal, Jan 93

[SP Outlet Method S Samples
JSOK)NET]CPERFORHAN:[WORKSHEETAN_PARTICULATECALCULAT|ONS F|ELODATAAVERAGES
Plant: WPL Performed by: Janek .
Date: 1/19/93 Printed O2-Feb Test No./Type: MS/O-1 Av9 Veloctty Head (in HE0) dP(avg) - 1.257
SampleLocation: Unit 2, [SP OutletStart/Stop Time: 1100-1ZSZ

Avg Orifice Meter Reading (in H203 dH(avg) • 2,572
PARAMETER SYMBOL VALU[

(calc.) AvgStack Temperature (degr) T(s evg) = 5_4.9
Nozzle Diameter. Actual (tn) NEd) 0.236
Pitot TubeCorrection Factor C(p) 0.8400 AverageMeter Temperature (degr) T(m evg) , 87.1
GasMeter Correction Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): AvgSORT(dr) • ].2;2

Radius (if round) R 0.00
Ltngth (if rectangular) L 64.00 CALCULATEDVALUES
Vtdth (iT rectangular) W EIE.O0

• Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume($td. cu. ft.) V(m std) • 77.92

# of SamplePoints # 24 Stack GasWater Vapor Proportion B(wo) - C.)D:
Total Sampling Time (man) (thete). ( 96.00 )
B_rometric Pressure (in Hg) P(b) 30.28 Mol. Wt.. Stack GasDry Mid) = 3_.22
Stack Static Pressure (in H20) P(stack) 18.000
Gas MeterInitialReading(cuft) 734.41 Mol.We.. StackGas Wet M{s) - 29.Z_
Gas MeterFinalReading (cuft) 813.81
Net 6msSampleVolume(cuft) V(m) ( 79.39 ) Abs Stack Pressure (in Hg) P(s) m 31.6:

Vol of LiquidCollected(ml) Vl(c) 193.0 Avg StackVelocity(ft/sec) V{s avg) = 82.:
Vol of Liq 9 Std. Conds.(ecf) V(w $td) ( 9.085 )
We. of FilterParticulate (gm) 0.6457 Isokineticity(%) % I • ]06.7
We. of Probe Wash Particulate(g_,) 0.O000
Wt of CombinedParticulate(gm) M(p) ( 0.6457) StackGas STD Vol Flow (dscfm) Q(s) • 14061)
Wt of TotalMetals(ug) M(m) 0.O
02 Concentration (by CEM) % 02 3.23 Actual Stack Gas Vol Flow (acfm) O(a) • 47_C7:
C02 Concentration(byCEM) _ C02 15.46 PercentXS Air PEA • 17.7
CO Concentration(byCEM) _ CO 0.0 ParticulateLoading.dry(gr/dscf) C(s std) • 0.)27_
N2 Concentration(bydiff.) % N2 ( 81.31) ParticulateLoading.97% O2(,_)/dscm)C(sstd) - 23C

ParticulateLoading. dry @ 7 % OE(gr/dscf) • 0.10C7

SampleldC1ockl,elocity_rif,ce Stack jGasMeter ISQRT(dP)HeatInputRate. MBtu/hr -1267.15
Point lime 4ead.dP Heter.dH lamp Tamp .(deg_) ParticulateEmissionRate(Ib/hr) [(p) • 269.256

{inH20) (in H)O) (degr) in J out ParticulateEmissionRate(Ib/MBtu) - 0.2121
.......+........+........*...................+........+........+.........TotalMetalsEmissionRate(Ib/MBtu) • 0.00_::

A1 1.20 2.46 487.00 65.0 94.0 1.0954
2 1.20 2.46 497.00 81.0 82.0 1.0954
3 0.65 1.33 499.00 90.0 88.0 0.8062

BI 1.20 2.46 512.00 84.0 B3.O 1.0954
2 1.30 2.67 513.00 86.0 83.0 1.1402
3 l.SO 3.06 514.00 89.0 83.0 1.2247

CI 1.40 2.87 514.00 91.0 84.0 1.1832
2 1.30 2.67 513.00 92.0 84.0 1.1402
3 1.40 2.87 515.00 94.0 84.0 1.1832

Dl 1.70 3.49 518.00 91.0 85.0 1.3038
1.80 3.69 520.00 94.0 85.0 1.3416

3 1.30 2.67 520.00 96.0 85.0 1.1402
El 0.76 1.56 535.00 89.0 85.0 O.8718

2 0.82 1.68 534.00 92.0 66.0 0.9055
3 1.30 2.67 540.00 93.0 85.0 1.1402

FI 1.30 2.67 541.00 95.0 86.0 1.1402
2 0.9S 1.95 539.00 95.0 86.0 0.9747
3 0.94 1.93 540.00 96.0 86.0 1.1402

61 0.94 1.93 538.00 96.0 67.0 0.9747
2 k.20 2.46 540.00 96.0 87'0 0.9695
3 L.90 3.90 541.00 97.0 87.0 0.9695

HI L.90 3.90 542.00 99.0 67.0 1.0954
Z L.O0 2.05 542.00 100.0 88.0 1.3784
3 L.20 2.46 543.00 99.0 88.0 1.3784

................ + ........ + ........ + ................... + ........ * .........

TOTALS 96.00 I 30,16 I 61.83 I 12597.0 2220.0 J 1960.0 I 26.6883

P-3

i III



B&W/WP&=. Reburn Test Series, LOw Sulfur Coal. Jan 93

[SP Outlet Method S Samples

]SOKINETIC PERFORMANCEWORKSMEETAND PARTICULATECALCULATIONS FIELD DATAAVERAGES
Plant: WPL Perfomed by: Janek
Date: 1/Z0/93 Printed OZ-Feb Test No./lype: MS/O-2 Avg Velocity Head (in HEO) dP(avg) • C SE5
Sample Location: Unit 2. [SP OutletStart/Stop lime: 1100-1252 i

Avg Orifice Meter Reading (in H203 dH(avg) • 1.196
PARAMETER SYMBOL VALUE

(calc,) Avg Stack Temperature (degr) l($ avg) • 47_ _ 1
Nozzle Diameter. Actual (in) N(d) 0.236 JPitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degr) T(m avg) = 77.E
Gas Meter Correction Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): Av9 SORT(dP) , 0 756

Radius (if round) R O.OO " !
Length (if rectangular) L 64.00 CALCULATEDVALUES j
Width (if rectangular) W 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volu_ (std. cu, ft.) V(m std) • S(.C:
i

# of Sample Points # 24 Stack Gas Water Vapor Proportior B(wo) • 0,112 .I
Total Sampling lime (min) (theta) ( 96.00 )

#

Barometric Pressure (in Mg) P(b) 29.62 Mol. Wt., Stack Gas Dry M(d) l 3_ 16:
Stack Static Pressure (in H203 P{stack) 10.000 m

Gas Meter Initial Reading (cuft) 614.00 Hol. Wt,, Stack 6as Wet M{s) • 2S.I_ /
6as Meter Final Reading (cuft) 869.51 J
Net Gas Sample Volume (cuft) V(m) ( 55.50 ) Abs Stack Pressure (in Hg) P(s) • 3C.36

Vol of Liquid Collected (ml) Vl(c) 145.0 Av9 Stack Velocity (ft/sec) V{s avg) • 559 |
Vol of Liq @ Std. Conds. (scf) V(w std) ( 6,825 ) JWt. of Filter Particulate (gm) 0.5965 Isokinetlcity (%) g I • I0; '
Wt. of Probe Wash Particulate (_) 0.0000
Wt of Combined Particulate (g_) M(p) ( 0.5965 ) Stack Gas SlO Vol Flow (dscfm) Q(s) • IE) 'r"
Wt of Total Metals (ug) H(m) 0.0 1
02 Concentration (by CEM) % 02 3.23 Actual Stack Gas Vol Flow (acfm) Q(a) • 32 )
C02 Concentration (by CEM) % C02 15.46 Percent XS Air PEA ,
CO Concentration (by CEM} % CO 0.0 Particulate Loading. dry(gr/dscf) C(s std) - 0.
NZ Concentration (by diff.) % N2 ( 81.31 ) Particulate Loading. 97% O2(mg/Oscm)C(s sto) - 307 )

Particulate Loading, dry @ 7 % 02 (gr/Osc_) • 0.13:2 ISample dClock lielocitylDrifice i Stack Gas Meter ISQRT(dP) Heat Input Rate. MBtu/nr • 859.1_

Point Time Idead" dP Meter.qHI Temp limp .(degF) I Particulate Emission Rate(lb/hr) [(p) = 238.16:{in H20) (in HZO)I (degr) in i out Particulate Emission Rate(lb/MBtu) • 0.2826
................+........+............................+........+......... Total Metals Emission Rate{Ib/M_tu) • 0,0003_ I

kl 4.00 0.62 1.27 458.00 63.0 61.0 0.7874 I
2 4.00 0.62 1.27 459.00 69.0 67.0 0.7874
3 4.00 0.78 1.60 460.00 69.0 67.0 0.8832

61 4.00 0.78 1.60 460.00 72.0 68.0 0.8832 1
2 4.00 0.67 1.37 460.00 74.0 69.0 0.6185 J3 4.00 0.72 1.48 467.00 77.0 71.0 0.8485

C1 4.00 0.56 1.15 469.00 79.0 7Z.0 0.7483
2 4.00 0.52 1.07 470.00 80.0 73.0 0.7211
3 4.00 0.61 1.25 502.00 81.0 73,0 0.7810

01 4.00 0.65 !.33 514.00 82.0 74.0 0.8062 J2 4.00 0.74 1.52 460.00 84.0 75.0 0.8602
3 4.00 0.77 1.58 463.00 85.0 76.0 0.8775

El 4,00 0.49 l.O0 465.00 83.0 78.0 0.7000
2 4.00 O.SS 1.13 468.00 88.0 78.0 0.7416 |
3 4.00 0.43 0.88 468.00 88.0 79.0 0.6557 J

FI 4.00 0.43 0.88 470.00 89.0 80.0 0.6557
2 4.00 0.35 0.72 485.00 89.0 81.0 0.5916
3 4.00 0.50 1.03 500.00 90.0 82.0 0.6557

61 4.00 0.56 1.15 510.00 91.0 8Z.0 0.5916 J2 4.00 0.55 1.13 520.00 91.0 82.0 0.7071
3 4.00 0.58 1.19 530.00 92.0 84.0 0.7483

M1 4.00 0.64 1.31 489.00 92.0 83.0 0.7416
2 4.00 0.53 1.09 470,00 92.0 64.0 0.7616 I
3 4.00 0.38 0.78 473.00 93.0 84.0 0.8000 J

....... + ........ + .................. + ................... + ........ . .........

TOTALS I 96.00I 14.03 28.76 I 11490.0 1993.0 I 1739.0 I 18,1533
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B&W/WP&L,Reburn Test Se-_es. Low Sulfur Coal, Jan 93

ESP Outlet Metho_ S Samples

]SOKINETIC PERFORHANCEWORKSHEETAND PART]CULATECALCULATIONS FIELO DATAAVERAGES
Plant: WPL Performed by: Janek
Date: 1120193 Printed O?-Feb Test No./Type: M5/0-3 Avg Velocity Head (in H20) dP(avg) = C.3_£
Sample Location: Untt 2, ESP OutletStart/Stop Time: 1100-1Z5?

Avg Orifice Meter Reading (in HSO) dH(avg) - 0.7.¢_
PARAMETER SYMBOL VALUE

(calc.) Avg Stack Temperature (deaF) l(s avg) = 4_3.E
Nozzle Diameter, Actual (in) N(d) 0,251
PiCot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (dear) l(m avg) = 83.E
Gas Meter Correction Factor (alpha) 0.9990
Stack (Duct) Dimensions (in): kvg SORT(dP) - O.6ZE

Radius (if round) R 0.00
Length (if rectangular) L 64.00 CALCULATEDVALUES
Width (if rectangular) _/ 216.00

Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 46,0_

F of Sample Points F 24 Stack Gas Water Vapor Proportion B(_;) • C.14_
Total Sampling Time (min) (theta) ( 96.00 )
Barometric Pressure (in Ha) P(b) 29,62 Mol. _/t., Stack Gas Dry fd(d) = 3_.6. r
Stack Static Pressure (in HZO) P(stack) 4.000
Gas Meter Initial Reading (cuft) 869.60 Mol. WL.. Stack Gas Wet H(s) - 2E.6_
Gas Meter Final Reading (cuft) 917.51
Net Gas Sample Volume (cuft) V(m) ( 47.90 ) Abs Stack Pressure (in Ha) P{s) = 29._"

Vol of Liquid Collected (ml) Vl(c) I59.0 Avg Stack Velocity (ft/se:) V(s avg) - 46.C
Vol of Liq iP Std. Conds. (scf) V(w std) ( 7.484 )
_/t. of Filter Particulate (am) 0.5455 Isokineticity (_) _ ] - 10_.E
Wt. of Probe Wash Particulate (am) 0.000C
Wt of Coed_ined Particulate (am) M(p) ( 0,545_ ) Stack Gas STD Vol Flow (dscfm) O(s) = ]33_.5F
t_t of Total Metals (ug) M(_,) 0.0
02 Concentration (by CEH) _ 02 3.23 Actual Stack Gas Vol Flow (acfm) O(a) = 264936
C02 Concentration (by CEH) % CO? 15.46 Percent XS Air P[A = 17.7
CO Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) E(s std) = _._828
N2 Concentration (by diff.) _ N2 ( 81,31 ) Particulate Loading, glX O?(mg/dscm)C(s std) - 32._

Particulate Loading, dry @7 % 02 (gr/clscf) • 0.144C

Point Time Head, dP eeter.aHi Tamp Tamp (deaF) Particulate Emission Rate(lb/hr) E(p) - 208.55_
(in H20) Itn HZO): (deaF) tn I out Particulate Emission Rate(lb/MBtu) = D.3032

....... +........ + ........ +................... + ........ + ........ +......... Total Metals Emission Rate(lb/MStu) • O.D_D._
A1 0.45 0.92 454 O0 78.0 79.0 0.6708

2 0.43 0,88 452 O0 78.0 79.0 0.6557
3 0.44 0.90 451 O0 80.0 79.0 0.6633

81 0.43 0.88 451 O0 81.0 79.0 0.6557
2 O.44 O.90 460 O0 84.0 79. O O. 6633
3 0.43 0.88 472 O0 85.0 80.0 0,6557

C1 0.35 0.72 450 O0 85.0 81.0 0.5916
2 0.41 0.84 448 O0 87.0 81.0 0.6403
3 0.44 0.90 450.00 91.0 83.0 0.6633

01 0.47 0.96 450.00 89.0 82.0 0.6856
2 0.45 0.92 449.00 90.0 83.0 0.6708
3 0.41 0.84 446.00 90.0 83.0 0.6403

E1 0.27 0.55 436.00 87.0 83.0 0.5196
2 0.35 0.72 437.00 86.0 84.0 0.5916
3 0.34 0.70 437.00 89.0 84.0 0.5831

FI 0.37 O.76 436. O0 90.0 84. O O. 6063
2 0.46 0.94 436.00 91.0 85.0 0.6782
3 0.34 0.70 435.00 92.0 85.0 0.6083

61 O.32 O.66 434.00 92.0 85.0 O. 6782
2 0.31 0.64 433.00 92.0 85.0 0.5831
3 0.36 0.74 434. O0 92.0 86.0 O. 5657

HI 0.35 0.72 433.00 92.0 86.0 0.5568
2 0.31 0.64 431.00 94.0 87.0 0.6000
3 0.34 0.70 431.00 94.0 87.0 0.5916

....... . ........ 4......... + ........ + ......... 4. ........ + ........ + .........

TOTALS I 96.00 I 9.27 I 19.oo i 10646.01 1111.o I 19oa.o I 19.o211
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APPENDIX Q

I.,ONG-TERM CONTINUOUS EMISSION MONITORING
SUMMARY: HOURLY DATA AVERAGES
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APPENDIX NO. 7

EmissionsTest Data Summary



The following appendtxcontatns the day to day emissions data summaryfor
each ot' the various test sertes. Thts data was used to generate all the
emtsston figures showntn Sectton 7.0 of this report. In addition, a
summaryof all the coal analyses obtained throughout the project are
included. The tables presented in this appendix are:

- TABLE1. Datly Log of B&WReburnTest Results - "T" Sertes

- TABLE2. Datly Logof ReburnTest Results - "A" Sertes

- TABLE3. Daily Logof ReburnTest Results - "P"/"F" Series

- TABLE4. Coal Analyses for WP&LNelson Dewey#2

- TABLE5. Datly Log of ReburnTest Results - "W" Sertes



PARAMETRIC/OPTIMIZATION TESTING (LRMAR COAL FIRING)

TABLE 1. DAILY LOG OF B&W REBURN TEST RESULTS - "T" PHASE

B&W B&W B&W
REB NOX B&W BASE B&W CO B&W B&W PPT. PPT. PPT.

TEST CYC ZONE ppm NOX % NOX 02 ppm ESP HOP PLANT IN OUT EFF.
DATE # CONDITION MW STOIC STOIC @3%02 #/MKB RED. (%) @3%02 %UBC %UBC %UBC grK)SCF gr/DSCF (%)

11121 A BASELINE W/NO REB,NO GR FAN 110 1.09 1.09 602 0.82 - 3.47 128 - - - - - ' " -' "
11125 B BASELINE W/NO REB,NO GR FAN 110 1.10 1.10 583 0.79 - 3.51.... 72 - - - " -' ' - -

2/13 2 BASELINE W/NO REB,W/NO GR FAN 1i0 1.11 1.'11 602 0.82 - 3.64' 43 - - 13.91 - - -,, .

2/19 21 BASELINE W/NO REB,NO GR FAN 110 1.i3 1.13 587 0.80 - 3.50 63 - - 24.89 - - -
.....

2/21 26 12.,_TIHRI:IE_URN,wINOGRFAN 110 "1.08 0.97 362 0.49 _1016" 2.73' 77" 25.43 21.51 24.70 3.21 - -

2121 27 12.2 TIHR REBURN,WIGR TO BRNS 110 1.09 0.89 291 0.39 52.2 2.83 102 27.54 21.51 24.70 4.04 - -
L ,,,

2i12' 1 ' 14TIHR REBuRN,wIGRTOBRNs _ 110 1.20 0.96 .... 300 0.41 50.7 3.00 152 ...... 5.8i - 11.79 -_ .... - -
2/13 4 13.7 TIHR REBURN,WIGR TO BRNs 110 1.13 0.89 268 0.36 56.0 3.36 123 22.85 - - 2.62 - -

2/15 8 14 TIHR REBURN.WIREB TO BRNS 110 1.13 0.90 301 0.41 50.6 3.05 117 ......

2/15 '10 1 14TIHRREBURN,WIGRTOBRNS 110 " 1.12 0.90 294" 0.40 51.7 2.94 114 ......
2/17' 16 14.STIHRREBURN.WIGRTOBRNS 110 1.11 0.86 263 0.36 56.8'2.99'117 ......
2/17 17 14.STIHR REBURN,WIGRTOBRNS 110 1.10 0.87 265 0.36 ' 56:5 " 3.01 92 24.43 - - 3.49 0.048 98.6

2118 19 14 TIHR REBURN,WlGR TC_BRNS 110 1.10 0.87 272 0.37 55.3 3.01 88 ......
2/18' " 20 '14 TIHR REBURN.WIGR TO BRNS 110 1.10 0.86 270 0.37 55.7 3.00 77 ......
2/19 23 14 TIHR REBURN,WlGR TO BRNS 110 1.10 0.86 260 0.35 57.3 2.83 ' 85 31.92 .....
3/5 50 14 TIHR REBURN,WIGR TO BRN 110 1.08 0.85 244 ' 0.33 60.0 3.02 167 11.13 - 24.34 - - -

, _ ,.

2/13 3 13.7 TIHR REBURN.W/NO GR 1:OBRi_I1110 1.11 0.94 325 0.44 46.6 3.19' 151 10.74 - - 4.38 - -

2/14 5 14.1 TIHR REB,WINO GI_TO BRNS 110 1.10 0.81_ 278 0.38 54.4 3.15 ' 149 - - 12.33 - - -
2/14 6 14 T/HR REBURN.WIN0 GR TO BRNS 111 1.1i 0.88 295 0.40 51.6 3.09 141 ......
2/15 7 14 T/HR' REBURN.NO GR TO BRNS "110 " 1.11 0.87 297 0.40 51.2 3.13 83 - - 16.35 - - -

2/15 9 i14TIHRREBURN:WINOGRTOBRNS 110 1.10 0.89 284 0.38 53.4 2.75 l . 129 ......
2117 15 14.5 TIHR REB,WlNO GR TO BRNS 110 1.13 0.89 '297 0.40 51.2 3.04 91 - - 42.32 - - -

2/18 18 14TIHR REBURN.W/NOGRTOBRNS 110 1.10 0.91 284 0.39 53.4 3.00 91 - - 25.95 - - -
2/19 22 14 TIHR REBURN,W/NC) GR FAN 110 1.08 0.92 294 0.40 51.7 2.75 71 29.88 - - 3.91 0.034 99.1.....

2/20 24 14 TIHR REBURN,W/NO GR FAN 110 1.10 0.93 298 0.40 51.0 2.84 71 ...........

2/20 25 1'6I"IHR REBURN.W/NO GR F/_N .... 111 1.12 0.9"i 275 0.37 54.8 2.90 92 28.71 - - 2.95 0.036 98.8
2/24 31 8 TIHR REBIW/NO GR FAN,LOWER RZ 111 1.10 0.87 260 0.35 " 57.3 2.71 73 ......
2/24 32 16 TIHR REBURN.WlGR TO BRNS 111 1.12 0.83 233 0.32 61.7 2.76 77 25.18 - 22.90 3.50 - -

....

L
3/2 45 12 i;/HR REBURN,W/GR TO BRNS 86 1.12 0.87 266 0.36 50.0 3:04" 99 25.73 15.66 12.00 - - -

.,

2/16 11 BASELINE W/NO REBURNIN(3 81 1.13 1.13 537 0.73 - 3.50 64 - - 13.43 - - -

2/24 33 BASELINE W/NO REBURN 83 1.13 1.13 537 0.73 - "3.43 45 .......



r
PARAMETRIC/OPTIMIZATION TESTING (LAMAR COAL FIRING) 1

!

TABLE 1. DAILY LOG OF B&W RE'BURN TEST RESULTS - °T" PHASE (cont)

.... B&W B&W B&W
REB NOX B&W BASE B&W CO B&W B&W PPT. PPT. PPT.

TEST CYC ZONE ppm NOX I% NOX 02 ppm ESP HOP PLANT IN OUT EFF.
DATE! # CONDITION MW STOIC STOIC @3%02 #/MKB RED. (%) @3%02 _UBC %UBC %UBC or/DSCF or/DSCF (q6)

3/4 49 12.8 T/HR REBURN,WlGR TO BRNS ' 82 i.15 0.85 233 0.32' 56.1 3.58 121 22.51 27.58 24.63 - - -
2/16 12 11.5 T/HR RE1BURN,WIGR TO BRNS 82 1.15 0.88 249 0.34 53.1 3.11 141 ......

2116 13 il.5 TIHR REBURN,WIGR TO BRNs 82 1.13 0.87 250 0.34 52.9 3.22 120 37.54 - .... - 4.38 0.383 91.3
2116 i4 1"i.5 T/HR REBURN.WIGR TO BRNS 82 1.13 0.86 256 0.35 51.8 3.12 130 33.10 - - 3.76 0.539 85.7
3/3 47 11.RT/HRREBURN,WIGRTOBRNS 82 4 1.11 0.85 '237 0.32 55.4 2.83 121 30.03 21.66 11.10 - - -

2/22 28 11.5 T/HR REBURN,WIGR TO BRNS 83 1113 0,8_r 256 0.35 51.8 3.08 113 34.87 - 23.94 4.05 - -

2i22 29 11.5 T/HR REBURN.WlGR TO BRNS 83' 111i 0.86 247 0.33 53.5 2.93 128 ......
L2124 " 34 ! 1.5 T/HR REBURN.WIGR TO BRNs 83 1.12 0.86 241 0.33 54.6 3.01 82 ......

3/3 46 ' 11.5 TIHR REB,W/NO GR TO BRNS 83 1.11 0.87 252 0.34 52.5 2.66 128 33.83 17.61 11.10 - - -.....

2125 37 13ASELINEWINO'REBURN 70 1.11 1.11 495 0.67 - 3.91 51 ......

• ....

2/25'" 3,_ 11',5'I"/HR REBURN.WiGR TO BRNS 70 1'.2() 1).91 266 0.36 " 48:4 3.02 101 ......
2125 39 11.STIHRREBURN,WlGRTOBRNS 70 1.19 0.93 250 0.34 51.5 2.83 103 38.12 24.09 - 4.10 - -, ,

' _'i25 38 1.5 T/HR REBURN:W/NC) GR TO BRN- 70 ...... 1'19 0.93 25i ()'.34 51.2 2.83 95 - - - " - - -
2127 42 11 T/HR RESURN,WINO GR TO BRNS 71 1.12 0.87 237 0.32 54.0 3.29" '109 34.04 25.46 22.38 4.56 - -

......

_2128 44 10 TIHR REBURN,W/MIN GR TO BRNS 66 1.15 0.89 287 0.39 43.6 2.60 79 ......
_, .. ,

• . l .......

i 2123 30 ' BASELINE W/_10 REBU'RN 56 1.14 1.14 470 0.64 - 4.80 94 .....

2126 40 8.4 TIHR REB,WlNO GR To BRNS 55 1.22 1.07 387 0.52 23.5 2.91 85 ......
2126 41 8.4 T/HR REB.WINO GR TO BRNS 55 1.16 0.97 349 0.47 31.0 3:13 87 ......
2127 43 8 TiHR REB,W/MIN GR TO BRNS 55 i .i 1 098 318 0.43 37.5 3.05 99 33.86 30.10 - 5.30
3/3 48 7.9TIHR REB.W/MIN GR TO SRN 57 1.07 0.96 353 0.48 30.7 2.82 95 35.85 24.16 ....

12/6 C BASE LAMAR/DECKER NO GR FAN 90 1.18 1.18 483 0.66 - ' 4.65 35 - - 5.48 - "-" -

12/9 D 10.5 TIHR REBURN.L/D C0/_L',NO GR 91 1.25 1.09 374 0.51 20.0 4.10 95 - - 4.14 - - -

- 1.21 - - -12110 E i2 TIHR REBURN.L/D COAL.NO GR 90 1.25 1'.06 368 0.50 27.0 4.60 100 -
i2111 F 10 TIHR REBURN,UD COAL,WIGR 90 1,18 1.01 353 0.48 32.0 2.90 74 - - 4.95 - - -
12112 G 12 T/HR REBURN,L/D COAL,WlGR 90 1.18 0.97 340 0.46 40.0 4.50 144 - - 13.78 - - -

2111 H 13 T/HR REBURN.L/D COAL.WIGR 100 1.20 1.00 383 0:52 33.0 3.35 65 . - - 8.71 - - -
2125 38 13 TIHR REBURN W/DECKER COAL 101 1.11 0.91 289 0.39 - 3.23 68 ...... ,.



PARAMETF:tlCK)PTIMIZATION TESTING (LAMAR COAL FIFIING)

TABLE 2. DAILY LOG OF REBURN TEST RESULTS - "A" PHASE

B&W ACUX ACUX

REB NOX B&W B&W B&W B&W NOX ACUX ACUX ACUX CO N::UX PPT. PPT. PPT. ICES

TEST CYC ZONE ppm NOX j% NOX 02 CO ppm NOX % NOX 02 ppm UBC %UBC IN OUT EFF OHM-CM

DATE # CONDITION MW STOIC STOIC (b3%02 #/MKB RED. (%) i(PPM) 03%02 #RAKB RED. (%) 03%02 ! (%) PLANT gr_ gdDSCF (%) El0
1

! ...................... . ....... L.

4--3 .... 4A ACUFIEX FULL LOAD BASELINE 110 1.12 1.12 639 0.87 - 4.08 172 953 0.89 - 4.70 - 3.34 6.W 0.55 0.0768 86.0 -
t 1 ' ,i '

4-29 4A' ACUREX FULL LO/M:) BASELINE 110 1.11: 1.11 619 0.84 - 3.95 i 52 653 0.89 - 4.70 16 - 11.45 - - - -
1

......... =...............

4-1 2A _13TIHR FEB _N/1401_/H_IH STOIC/NO (3'R '" 110 1.04 0.89 320 0.43 49: i' 2.96 104 323 0.44 51.1 3.80 96 12.37 2.91 1.90 0.0207 95.9 9.0

4-2 3A 13 T/HR REB W/140RIPM/MEO sT01c/No GR 110 1.05 0.87 290 0.39 52.3 , 2.73 i 15 297 0.40 55.0 3.(10 - 10.80 2.Sl 2.48 0.0342 g6.6 -
• 6.474-7 6A 13 T/HR REB W/140RPM/L(:WV STOIC/w GR 110 1.05 0.84 270 0.37 55.6 2.91 107 299 0.41 54.8 3.00 133 6.24 0.62 0.0518 91.6 -

.'4-6 7A 13T/HR_B W/leORmn.owSTO¢/weR 110 1.07 0.86 267 o._s SS.2 2.99 so 294 0.40 55.s 2.es 33 e.og S.S7 0.97 O.0S._ 942 , -
4-9 8A 13 T/HR REB WI160RPM/MED STOIC/NO GR 110 1.09 0.88 308 0.42 49.4 3.15 75 317 0.43 52.0 2.70 33, 13.96 8.13 1.72 0.0382 97.0 -

4-10 9A 13 T/HR FEB WfI00RPM/MED STOII_ GR 110 1.07; '" 0.88 310 0.42 49.1 3.07 63 357 0.48 46. I 2.90 20 20'97 7.45 1.33 0.0174 95.7 -

I0A ' 13 r_-IR FEB WII00RPMn.OW STOOCIw GI_ 110 1.08 0.87 290 0.39 52.4 3.04 85 346 0.47 47.7 3.40 55 19.90 8.74 2.82 0.0144 99.5 -4-13 ,,,

4-24 16A 13 T/HR REB PIER AUTO CRTL (OiF_ COND) 111 1.07 0.87 266 0.36 56.3 3.08 66 326 0.44 50.8 4.20 22 30.70 7.98 1.34 0.0219 98.4 11.0

4-27 17A 15.5 TIHR REB W/LOVV STOICH CONDITIONS 110 1.06 0.81 233 0.32 61.8 2.68 104 248 0.34 62.5 3.30 37 12.40 7.68 1.49 0.0415 97.2 10.0

4-29 _' 13T/HRREBWI140m_/HIGHSTO_NOOR 110 1.09 o.e0" 333 0.45 45.3 2.98 69 323 0.44 91.1 3.e0 32" - 11.45 ....
4-29 3A'" 13 T/HR REB W/140RPM/MED STOIC/NO OR .1 110 1.06 0.86 300 0.41 50.8 2.73 70 297 0.40 5.5.1 3.63 37 - 11.45 ....

5--1 21A 13 T/HR REB W/HIGH sToIC/NO OR FAI_I 110 1.09 0.95 351 0.48 42.4 3.78 : 72 379 0.51 42.7 3.70 53 - 9.12 1.36 0.0199 98.5 -

4-28 i8A '" 11.2TIHRFII_B_N/AUTO/3CYCOfHE_I:_'TK)N _ 90 1.04 " 0:84 .... 257 0:35 ,_.2 2.88 70 287 0.39 53.0 ....... 3.'88 " 49; I".95 -5.15 1.40 0.0168, , 95.8 14.0

4-6 5A ACUREX MEO LOAD BASELINE 82 1.19 '1.19 " 568 0.77 - 4.13 76 505 0.68 - 4.20 50 7.94 8.40 1.11 0.0234 97.9 -, ,

4-;29 19A 11'. I T/HR FI_B'_ER AUTO CRTL(OPT COND) 82 1.07 0.87 305 0.41 42:6 3.35 " '85 265 0.36 " 54.7 4.70 78 - 11.45 1.96 0.020S 99 0 14.0

4-15 11A 11.$ T/HR REB W/I.OW STOtCH (B 160 FIPM 82 '1.10 0.85 231 0.31 55.4 3.03 92 239 0.32 59.1 4.20 74 16.44 2.7(I 1.23 0.0162 98.7 -

4-16 12A 11.5 T/HF; REB _//MEC STOICH (_ 160 FIPM 83 1.07 0.88 262 0.36 50.7 3.13 69 260 0.35 55.6 3.80 51 14.69 2.77, 1.84 0.0195 _.8 -

4-21 13A 11.5 T/HR REB W/HIGH STOICH (L_i60 RPM 82 1.12 0.91 299 0.41 43.6 3.37 68 327 0.44 44.1 4.50 42 15.15 10.39 1.82 0.0142 99.2 21.0

_1 IA ACUREX BASELINE-PPT IN/OUT DUST LOAD 68 1.i6 1.16 559 0.76 4.18 92 .... 23.46 .....
.... J.......

5-1 20A " 8.0 T/ltf'_l REB W/HIGHER $1"OICH/168 RPM 60 '1.04 '1.00 '389" ().53 23:0 3.56 87 3:37 0.46 39.0 4.70 "75 ..... - 7.56 .2.63 0.02r'J3 99.0 , .-

4-23 15A 8.0 T/HR REB W/LOVV STOICH @ 160 RPM 59 1.04 0.92 224 0.30 55.8 3.17 115 288 0.39 46.2 5.30 72 20.33 6.40 2.69 0.0148 99.4 9.7

4-22 14A 8.0 _'IHR REB W_tIGH STOICH (_ 160 RPM 55 1.04 0.97 362 0.49 28.5 2.91 53 412 " 0.56 25.5 4.80 "20 20.01 7.62 2.05 I 0.0245 98.8 26.0, , ,,

4'1 2 B&VVPRE"I_IEBURN B/_LINE .... 109 ' I:;0 1.10 " ' 599 0.81 - 4.07 122 - - " .... - .... - ...... - .....

4-2 ' 3 B&W PRE-REBURN BASELINE 110 1.09 1.06 S73 L 0.78 - 3.97 95 - . -. - .......
" 4-3 4 B&W FULL LOAD BASELINE - SLM UBC 110 1.12 1.12 613 0.83 - 4.15 115 - - 4.23 - - 6.99 ....

4-6 5 B&W FuLl. LOAD BASELINE 110 1.05 1.05 609 0.83 ..... 4.41 - - 8.40 ....
t ,, "

[ 4-7 6 B&W PRE-REBURN _LINE 110 1.11 1.11 609 0.83 - 4.02 85 ...........
4-8 7 B&W PRE-REBURN BASELINE 110 1.09 1.09 604 0.82 - 4.10 63 621 0.84 - 4.60 76 ......

4_-9 8 B&W PFE-REBURN BASELINE 110 1.11 1.11 657 0.89 - 3.84 41 682 0.92 ....- 4.12 23 .... - -

4-2 36 13 T/HR B&W/I_,ED STOIC/HIGH OFA " 1 I0 1.04 0.87 320 0.43 ' 47.5 3.54 142 313 0.42 52.7 3.65 36 - 2.51 - "- - -

4-13 10B 14 TIHR RIEB WKAPT CO0_TIONS @ 140 RPM 110 1.06 0.87 2g0 0.39 52.4 3.02 70 313 0.42 52_7 2.80 81 ......

4-13 I0C 14 TIHI_ REB W/OPT CODITIONS @ 160 RIPM 111 1.05 0.87 279 0.38 54.2 3.00 64 296 0.40 55.1 2.80 _' ....... .
4-16 11B 11.5 TIHR WIOFr COOITIONS @ 160 RPM 82 1.09 0.87 243 0.33 54.2 3.24 115 245 0.33 58.1 3.82 74 - 2.77 ....

4:16 1lC 11.5 T/HR W/OPT/HIGH OFA @ 160 RPM 82 1.09 0.85 251 . 0.34 52.7 4.06 59 261 0.35 55.4 4.73 29 - 2.77 ....

4-16 12B 10.5 TIHR REB W/HIGH STOICH (b 160 RPM 63 1.10 0.93 291 0.39 45.2 3.24 65 286 0.39 51.1 3.56 41 - 2.77 - - - . -.

5-5 1BM 12.8 TIHR _SC/I_E VV/NEVV BRN MODS 110 .... i:07 0.87 308 0.42 49.4 2.87 60 319 0.43 51.7 3.28 , 37 - 8.59 ....

5-6 2BM 8.7 T/HR CASCADE W/NEW BRN MODS 60 1.02 0.97 328 0.44 35. I 3.52 102 309 0.42 42.3 4.45 120 - 9.78 ....

5-7 3BM 14 T/FIR WINEW BRN MODIHIGHER HI 110 1.06 0,88 307 0.42 49.6 2.78 , .88 306 0.41 53.7 3.35 60 - 9.80 ....

5-7 4BM 11.8 T/HR W/NEVV BRN MOOS/HIGHER HI 82 1.08 0.85 290 0.39 45.4 2.91 82 285 0.39 49.4 3.20 82 - 9.80 ....



PERFORMANCE TESTING (LAMAR COAL FIRING)

TABLE 3. DALLYLOG OF REBURN TEST RESULTS - "P'I'F" PHASES

"B&W ' ' _ ACUX ACUX PPT.

REB NOX B&W B&W B&W B&W NOX ACUX ACUX ACUX CO ACUX PPT. PPT. PPT. RES

TEST CYC ZONE ppm NOX q NOX 02 CO ppm NOX % NOX 02 ppm UIBC _UBC IN OUT EFF OHM-

DATE # CONDITION MW STOIC STOIC 3%0 #/MKB RED. (%) (PPM) i@3%O2i#/MKB RED. (%) 03%02 (%) PLANT gr/DSCF or/DSCF (o_) CM

INITIAL PERFORMANCE PHASE

5-16 ..... il _ ...... MEDIUM'LoAD PERFORMANCE TEST 80 1,11" 0,89 .... 281- 0_ 47,1 3,05 98 292 0,40 50.Ii 3,93..... 73 22,63 21,01 2,81 0,0034 99,9- ---

5-16 2P LOW LOAD PERFORMANCE TEST 58 1,06 0,98 322 0,44 36,3 3,01 113 331 0,45 40,1 ! 3,g0 100 31,53 21,01 2,92 " 0,0132 99,5 -
"5-i7 3P LOW LOAD PERFORMANCE TEST 58 1.06 1.01 340 0.46 32.8 3.32 111 361 0.49 34.7 4.90 75 34.46 15.04 2.63 0.0027 99.9 2.4

5-17 4P LOW LOAD PERF'TEST WlSOOTB'I.OWING 58 1.08 1.00 326 0.44 35.5 3.45 101 364 0.49 34.2 4.80 77 28.27 15.04 3.69 0.0311 99.2 2.1
5-18 " 5P HIGH LOAD PERFORMANCE TEST " 110 1.05 0.85 289 0.39 52.6 3.04 65 332 0.45 49.8 3.26 33 13.91 29.36 ;_.07 0.0158 99.:> 7.9
5-19 6P HIGF4LOAD I_ERFORMANCE TE_;T 110 1.06 '0.84 267 0.36 56.2 2.93 96 286 0.39 56.7 3.30 44 14.93 22._47 1.34 0.0090 99.3 33.0

5-19 : 7P MEDIUM LOAD PERFORMANCE TEST ' 82 1.07 0.87 268 0.36 49.6 2.91 93 285 0.39 51.3 3.90 52 13.60 22.47 1.29 0.0055 99.6 6.8
"5-20 8P HIGH LOAD PERF TEST WISOOTBLOWING 109 1.08 0.84 272 0.37 55.4 2.84 81 ' 278 ().38 57.9 3.70 25 14.29 i5.78 2.38 0.0084 99.6 3.8

5-20 9P " MED LOAD PERF TEST WISOOTBLOWING 82 1,12 0,90 261 0,35 50.9 2.83 92 266 0.36 54,5 4,00 64 23,80 15,78 2,82 0,0037 99,9 0,7....

FINAL PERFORMANCE TEST PHASE

.................................... J ................ . .

_ 9--28' F1 BASE PERFTEST-CYC(P 100°/oWIREB 77 1,10 1,10 563 0.76 - 3,51 65 585 0,79 - 3,83 ........1.8L 13120 .... 5132 ....0,_;_2 " (),0091 -99,i
9-28 F2 HIGH LOAD FINAL REBURN PERF, TEST 110 1,08 0,85 '303 0,41 50,2 ' 2,94 105 317 0.43 52,0 3,23 16 10,83 5,32" 1,6251 0,0376 97,7 -

9-28 FFB PRE-REBURN BASELI_IE HIGH LOAD :110 1.10 1.10 578 0.78 - 3.19 80 6i3 0.83 - 3.37 10 .... , , _ - l -
9--28 F3 HIGH LOAD FINAL REBURN PERF. TEST 110 1.07 0.85 ' 301 0.41 50.5 3.02 140 335 0.45 49.3 3.40 18 "8.67 5.32 1.4645 0.0305 97.9 -

9-29 F4 ' BASE PERF TEST--CYC @ 100% W/REB 77 1.10 1.10 509 0.69 - 3.57 72 539 0.73 - 3.80 13 3.73 6.36 1.0o#5 0.0097 99.1 -9-29 F5 "HIGH LOAD #INAL RE1BURNPERF. TEST 110 1.07 0.84 298 0.40 51.1 2.97 168 325 0.44 50.9 3.37 24 8.80 6.36 1.3950 0.0410 97.1 -
9-30 1=6 BASE PERF TEST-CYC @ 100% WIREB 52 1.05 1,05 474 0,64 - 3,83 65 524 "0.71 - 4,32 31 11,67 5',23 1,7998 0,0114 99,4 -
9-30 FMB PRE-REBURN BASELINE MEDIUM LOAD 82 1,15 1,15 528 0,72 - 3136 98 556 0.75 - 3,57 22 ......
9-30 F7 MEDIUM LOAD FINAL REBURN PERF TEST 83 1,11 0,85 291 0,39 45:2 3,06 100 297 0,40 49,2 3,33 44 16,78 - 1,5838 0,0152 99,0 -

- 9-30 F8 MEDIUM LOAD FINAL REBURN PERF TEST 82 1,09 0,85 298 0,40 43,8 3,02 107 303 0,41 48,3 3,34 37 '16,55 - 1,5017 0,0141 99,1 -
10-1 F9 BASE PERF TEST-CYC @ 100_ WIREB 54 1.03 1.03 495 0.67 - 3.69 58 516 0.70 - 3.98 15 13.42 23.93 2.0458 0.0232 98.9 -
10-2 F10 MEDIUM LOAD FINAL REBURN PERF TEST 82 1,09 0,84 266" 0,36 50,0 2.97 118 274 0,37 53,2 3,24 54 12,89 18,14 1,1988 0,0193 98,4 -

10-3 F11. BASE PERF TEST-CYC @ 100% WIREB 37 1.03 1.03 598 0.81 - 5.31 58 685 0.93 - 5.69 37 1i.66 15.23 0.8162 0.0077 99.1 -
10-2 F12 LOW LOAD FINAL REBURN PERF, TEST 58' 1,06 0,93 326 0,44 35,5 3,29 80 338 0,46 38,9 3,58 50 26:14 18,14 2,3318 0.0161 99:3 -

10-3 F13 LOW LOAD FINAL REBURN PERF. TEST 58 1.07 0.94 341 0.46 32.6 3.11 105 351 0.48 36.,5 3.48 67 35.06 "15.23 2.5595 0.0128 99.5 -

10-3 FLB PRE-REBURN BASELINE LOW LOAD 58 1.10 1.10 480 0.65 - 3.70 ' 80 494 0.67 -_ ' 3:72 44 ......

10-3 1=14 BASE PERF TEST-CYC @ 100% W/REB 38 1104 1.04 599 0.81 - 5.25 57 705 0.96 - 5.74 26 12.35 15.23 " 0.7568 0.0087 98.9 -
i0-4 F15 LOW LOAD FINAL REBURN PERF TEST 59 1.07 0.93 317 0.43 37.3 3.08 i20 323 0.44 41.5 3.58 57 36.00 22.45 2.5058 0.0060 99.7 -
10-4 F16 LOWEST REBURN LOAD w1180 RPM 38 1.07 0.94 400 0.54 33.2 " 4.26 88 "435 0.59 36.4 4.88 49 21.07 22.45 1.4288 0.0253 98.2 -

10-5 F17 LOW LOAD REBURN Wll CYCLONE .... 59 1,11 0,90 290 0,39 42,7" 2,81 116 310 0.42 44,0 3,51 63 26,61 17,87 1,7475 0.0347 98.0 -
10-5 F18 LOW LOAD REB W12CYCS HIGH AIR 59 1,06 0,94 349 0,47 30,9 3.95 131 363 0.49 34.3 4,30 59 3,58 " '- 1,7950 0,0331 98,2 -

10-5 F19 BASELINE FULL LOAD 110 1,09 1,09 585 0,79 - 3,31 209 651 0.88 - I 3,86 12 16,61 ' 17',87 0,9029 0.0889 90,2 -



TABLE 4. COAL ANALYSES FOR WISCONSIN P(:RMER & LIGHT NELSON DEWEY UNIT 1t2

LAMAR COAL ANALYSES

TEST I0 OPT OPT OPT #11-14 2A 2A 4A 4A 12A 1P 3P 51) 8P FINE F1 1:4 F6 F9 F10 Fll F1S

FUEL ANAL (As Rec" WARNER WARNER iWARNER WARNER B&W WARNER B&W WARNER WARNER WARNER WARNER WARNER WARNER! B&W iNAIRNER WARNER WAltNER WAFWdER W/URNER WARNER WARNIBR

SOURCE 11-21-91 11-25-91 12-17-91 2-16-92 4-I-92 4-1-92 4-3-92 4-3-92 4-16-92 5-16-92 5-17-92 5-18-92 5-19-92 7-14-92 9-28-9219-29-92 9-30-92 10-1-92 10-2-92 10-3-92 10-4-92
MOISTURE 17.87 19.32 18.80 1"/.24 16.31 lS.53 .... 14.88, 15.06 1tl.22 16.22 16.80 16.32' 16.09 15.36 17:.66 17.24 17.48 17.14 18.33 16.94 17.37

VOLATILE MAI-rER 31.89 31.10 31.69 30.67 33.91 32.52 34.33 32,06 31.36 32.51 32.28 32_03 31.99 36.26 31.58 32,15 32.46 32.58 32_00 32-27 32,19

rlXE0 CARBON 43.89 43.43 43.63 44.69 44.23 46.01 44.41 46.98 44.68 45.03 44.33 45.34 44.00 42._0 44.14 44.13 43.68 44.36 ,_gS 44.43 43.g0
ASH .... 6.35 6.15 6.68 7.10 5.55 5.9d 6.38 6.80 5.74 6.24 6.59 6.31 6.13 5.48 6.65 6.48 6.40 5.93 5.72 6.36 6.54

SuM 100.00 100.00 100.00 i00.00 100.00 100.00 I00.00 100.00 100.08 I00.00 '_00.00 100.00 00.2o 100.00 100.00 100,08 108.00 100.00 100.08 100.00 100.08
.............

HHV, Otu/Ib 11020 10848 10886 10945 11399 11437 11364 11288 10880 11210 11023 11232 11151 11445 10928 10_B0 11003 11173 10948 11111 11066, , . , ......
sum _ IhlERTS 24.22 25.47 24.48 24.34 21.86 21.47 21.26 21.88 23.96 22.46 23.39 22.63 22.22 28.84 24.31 23.72 23.86 23.07 24.1)5 23.30 23.91

FCNM .... 1.36 " 1.40 " ' i.36 1.47 1.30 i.41 1.29 1.44 1.42 1,39 1.37 1.42 1:41 1.18 1.40 1.37 1.35 1.36 1.37 1.38 1.35

CARBON 61.39 60.24 68.33 68.93 63.60 64.00 63.76 62.64 61.27 64.46 61.81 62.43 64.62 64.48 e0.51 61.23 61.22 62.17 61.12 61.58 61.6,F,,.

HYDROGEN 4.14 4.39 4.22 4.00 4'.28 4.32 4.27 4.31 4.24 3.44 4.17 4.23 3.44 4.47 4.18 3.93 4.27 4,215 4.10 4.14 4.29

NITROGEN 1.11 1.08 1.07 1.13 1.26 " 1.37 1.30 1.24 1.22 1.18 1.10 1.19 1.23 1.33 1.12 1.12 1.08 1.17 1.05 1.13 1.10

SULFUR 1.31 1,29 1.27 1.34 1.46 1.56 1.49 1.58 ' 1.52 1.42 1.39 1.32 1.36 1.62 1.41 1.36 1.37 1.38 1.25 1.42 1.42....

MOISlrURE 17.87 19:32 18.80 17.24 16.31 15.53 14.88 15.06 18.22 16.22 16.80 16.32 16.09 15.36 17.68 17.24 17.46 17.14 18.33 16.94 17.37

.... 6.35 6.15 5.68 7.10 5.55 5.94 6.38 6.80 5.74 6.24 6.59 '6.31 6.13 5.48 6.65 6.48 6.40 5.93 5.72 6.36 6.84

OXYGEN 7.83 7.53 8.63 8.26 7.34 7.28 7.92 8.20 7.79 7.04 8.14 I ' ' 8._ 6.33 7.28 8.47 8.64 8.20 7.93 6.43 8.43 7.63

SUM I00.00 I00.00 100.00 I00.00 100.00 ' I00.00 100.00 100.00 I00.00 100.00 100.00 j 100.00 99.20 I00.00 100.00 I00.00 I00.00 I00.00 108.00 100.08 100.00

EPAFd FACTOR , 9646, 9732, 9806[ 9585J 9.722, 9735[ 97221 9667, 9801, 9713, 9702J 96211 9813i 9843,--I _--o44, SeCt, 9886, _, _-t4, 9?0SJ
I

AVERAGE EPA Fd 9724 J

WESTERN COAL ANALYSES

TEST tO 1W 2W [ 3W 4W SW 6W 7W 8W 10W 11W 12W 14W 16W 17W FEGT 23W 29W 210W

FUEL ANAL (As Rec' WARNER WARNER I WARNER WARNER WARNER WARNER WARNER WARNER WARNER WARNER WARNER WARNER WARNER]WARNER WARNER WARNER W/_IINER WNFIINER

SOURCE 11-16-92 11-16-92J11-17-92 11-19-92 11-19-92 11-19-92 11-20-92 11-20-92 11-30-92 11-30-92 12-1-92 12-1-92 12-2-92 12-2-92 12-3-92 12--4-92 12-7-92 12-7-4_
MOISTURE 24.83 25.32 25.98 26.58 27.15 27.48 27.98 26.51 26.39 28.60 28.81 26.69 27.00 26.89 26.21 28.45 ,, 25.94 25.65'

VOLATILE I_ATTER 31.60 32.06 31.23 30,88 ' 3'1.17 31.11 30.89 30.53 31.57 31.40 31.45 31.04 30.97 30.13 31.53 30.80 30.67 36.79

FIXED CARBON 35.94 38.10 38.36 38,29 37.60 36.98 37.10 37._,2 37.94 37.93 37.72 38.17 37.76 ' 38.65 37.74 38.35 :38.65 38.65

ASH 4.63 4.52 4.43 4'25 " 4.08 4.43 4.03 3.64 4.10 4.07 4.02 4.10 4.27 4.33 4.52 4.60 4.74 4.71

SUM I00.00 100.08 100.00 100.00 100.00 100.00 I00.00 100.00 100.00 100.00 100.00 100.00 100.00 I00.00 I00.00 100.00 100.00 I00.00

HHV. Blu/Ib 9541 9403 93_1 9177 9150 9800 9030 8928 9108 9132 9123 9i22 9123 9125 9254 .9L:_8 9304 1_3182

SUM OF INERTS 29.46 29.64 30.41 30'.83 31.23 31.91 32.01 32_35 30.49 30.67 _10.83. 30.79 31.27 31.22 30.73 31.05 I 30.68 30.58
FCNM 1.23 1.19 1.23 1.24 1.21 1.19 1.20 1.22 1.20 1.21 1.20 1.23 1.22 1.28 1.20 1.26 1.28 1,28
CAR_:J_I 54.74 53.5,9 54.39 5_30 51.89 51.70 51.81 51.07 52.04 52.13 52.44 152,28 52.42 ._..4 1 53.77 52.80 53.58 ,¢)3.16

HYDROGEN 3.40 3.46 .... 3.28 3.18 3.;r6 3.53 3.64 3.45 2.71 3.19 3,26 3.27 3.21 3.20 3.26 3.10 3.15 3.32

"NITROGEN 0.74 0.71 0.78 0.70 0.68 0.65 0.65 0.64 0.67 0.62 0.63 0.67 0.71 0.70 0.73 0.70 0.68 0.68
...............

SULFUR 0.49 0.43 0.40 0.39 0.34 0.33 0.30 0.29 0,32 0.33 0.32 .0.34 0.38 0.39 0.43 0.47 0.53 0.54

MOISTURE 24.83 25.32 25.ge 26.56 27.15 27.48 27.98 28.51 26.39 26.60 26.81 26:69 27.00 26.89 26.21 26.45 25.94 25.65

ASH 4.63 ' 4.52 4.43 4.25 4.08 4.43 4.03 3.64 4,10 4.07 4.02 4.10 4.27 4.33 4.52 4.e0 4.74 4.71

OXYGEN 11.17 11.97 10.76 12.60 12.12 11.88 11.59 12.20 13.77 13.06 12.52 12.65 12.01 12.08 11.08 11.88 11.37 11.74

SUM 100.00 I00.00 I00.00 100.00 I00.00 I00.00 100.00 I00.00 I00.00 I00.00 I00.00 I00.00 100.00 100.00 I00.00 100.00 100.08' I00.00

I

AVERAGE EPA Fd 9806 J



PEWOFmNK_E TESrmo (WESTERN FUEL RmN_)

TABLE 5. DNLY LOG OF REBURN TEST RESULTS ('W" PHASE)

.... --| B&W B&W ACUX ACUX /IK;UX B&W B&W
REB NOX B&W BASE B&W B&W NOX ACX BASE ACUX CO ESP _ PPT. PPT. PPT.

TEST ZONE ppm NOX % NOX 02 CO ppm NOX % NOX! 02 ppm UIBC _ IN OUT EFF !

DATE # CONDfTK)N _ STOIC 03%02 #/MKB FLED. (%,,) , (PPM) : _3qc_K)21#/MKB lIED. (%) [13qlkO2 (%) (_) ge/I:)SCF gr/lY3(_ (116)
, ..... I ................ J.....

:,2.-4...._ REeU_e_U(LOAD___r...... 118 1.0e 0.67 ....275" 0.37 54.2 3.04 73 _ 0.4O 50.e 2.92 8, 11.18 9.98 2.:,,_ - -• ,,
12-9 (;8 REOURN • MAXIMUM LOAD 116 1.05 0.87 239 0.32 58.3 3.25 85 245 0.33 57.2 3.50 74 .....

12-10 C15 FEBURN • MAXIMUM LOAD 115 1.06 0.87 228 0.31 58.0 3.35 57 234 0.31 56.9 3.33 gO - - - - -

12-8 C2 REBURN O FULL LOAD 112 1.09 0.85 210 0.28 57.7 3.10 51 216 . 0:29 $6.5 3.15 76 .....

1i-16 1W BASELINE - FULL LOAD .... 109 I 1.05 1.05 498 0.(_7 - 3.38 59 .... 519 0.69 - _ 3.75. 30 3.30 - 0.4236 0.0114 97.3
..

11-16 1W" REBURN'@ I_I..L LOAD W/LAMAR SETTINGS......... 110 1.07 0.88 235 .... 0131 $2.9 3.05 78 238 0.31 ""54.1 3.26 38 - - - - -.• ,
11-16 lVV" ABOVE WIOR DAMPER 80% 110 1.07 0.90 219 0.29 56.1 3.15 75 220 0.29 57.7 3.14 46 .....

11-16 111N' ABOVEW/OR OAMPER 100% 110 1.07 0.88 212 0.28 57.4 3.20 78 221 0.29 57.4 3.18 45 .....

1i-16 1W" ABOVE W/GR DAMPEFt'70% 110 1.07 0.88 217 0.29 56.4 3.10 78 221 0.29 57.4 3.27 51 ..........

11-16 1W" ABOVEW/OR DAMPER 70%/HIGHER HI% 110 1.07 0.86 ' 214 0.29 56.9 2.95 87 218 0.29 $7'9 3.04 47 .....

11-16 1W" ABOVE _N/GRDAMP. 70qFo/HIGHERHi%/L(:WVSA 110 1.07 0.85 211 0.28 57.6 3.00 95 211 0.28 59.3 3.12 61 - . ....

11-16 IVV" ABOVE W/IMPELLER @ -1/2" 110 1.07 0.85 201 0.27 59.6 2.95 103 206 0.27 80.4 3.05 61 - ....

1-19 4,W ..... _._ELINE '- FULL LO/I_ ........ 110 1.07 1.07 603 0.81 - 3.56 " 63 636 0.85 - 4.07 44 16.88 26.59 1.2619 0.0128 99.0

12-1 12W BASELINE - FULL LOAD 110 1.06 1.06 517 0.69 - 3.52 59 $42 0.73 - 3.85 56 6.08 - 1.5908 - - ,

12-2 15W B/_ELINE - FULL LOAD 108 " " 1.06 1.06 581 0.78 - 3.56 38 477 0.54 - - 72 .....

12-3 18W BASELINE _ FULL LOAD I/V/ORFAN: FEGT 109 1.07 1.07 576 0.77 - 3.49 74 610 0.82 - 3.29 72 - - - - -

12-3 lg_N BASELINE @ FULL LOAD NO GR FAN: FEoT 110 1.04 1.04 594 0.80 - 3.56 85 610 0.82 - 3.71 82 .....

12--4 22W B,a_,REI_INE_ FULL LOAD:.SINGLE SCAN 109 1.0S 1.05 562 0.75 II -- Jl 3.M 55 $64 0.76 - 3.80 82 .....
i2-7 26W BASELINE - FULL LOAD 110 1.07 1.07 $49 0.74 - 3.52 47 ..........

12-8 C1 BASELINE- FULL LOAD 111 1.10 1.10 492 0.66 -, 3.65 30 502 0.67 - 3.52 64 - ....

12-9 C6 BASELINE - FULL LOAD 110 1.08 1.08 $48 0.73 - 3.65 55 546 0.73 - 3.93 68 .....

12-I0 C13 BASELINE - FULL LOAD 110 1.08 1.08 528 0.71 - 3.50 26 528 0.71 - 3.22 74 - ..... - - - -

11-I 7 3W REB @ FULL LOAD W/LAMAR'COND 110 1:05 0.85 ;_4 0.31 58'.2 2.94 I,_II 242 0.32 M.7 3.03 i20 4.15' $.96 0._06 0.0114 98.2

11-19 5_N _BURN @'FULL LOAD W/NO GR FAN 110 1.10 0.95 ' 307 0.41 49.1 2.91 68 323 0.43 49.4 3.30 45 4.41 3.50 0.9384 0.0186 i 98.0..,
12-1 13W REBURN _ FULL LOAD W/OPT CONO 110 1.08 0.86 214 0.29 58.6 3.28 89 224 0.3O 56.7 3.48 63 2,68 7.08 1.I905 - -

12-2 16_N REBURN _ FULL LOAD W/HIGH % HI 110 1.07 0.85 229 0.31 60.6 3.00 93 236 0.32 59.4 3.06 98 11.24 2.86 1.5291 - • -

12-2 17W REBURN @ FULL LOAD W/L(:_N % HI 109 1.07 0.91 299 0.40 48.5 3.19 56 317 0.42 45;.4 3.05 70 11.64 8.81 1.$585 - -

12-2 17W" REB @ FULL LO/_DWIGOO0 COND/I.OW SA 109 1.09 0.88 248 0.33 57.3 3.20 69 252 0.34 56.6 3.03 96 - , ....

12-2 1_ ABOVEW/HIGH % HI/NO GR FAN 109 1.06 0.92 274 0.37 52.8 3.16 56 282 0._ 51.5 3.15 89 - - - - -

12-3 20W REIBURN@ FULL LOAD W/OR FAN: FED1: 110 1.12 0.92 322 0.43 45.8 3.32 74 315 0.42 47.0 3.13 77 ..........
12-3 21W REBURN @ FULL LOAD NO OR FAN- FEGT 109 %06 0.92 307 0.41 48.3 3.37 78 309 0.41 48.0 3.42 76 ..... ,

12-7 27W REBUFIN _ FULL LOAD NO GR FAN 110 1.08 0.92 276 0.37 49.7 3.27 95 - - ........

12-7 28W F:IEBURN@ FULL LOND WIGR FAN 110 1.11 0.89 252 0.34 54.I 3.64 101 .... ......

12-9 C7 REBURN O FULL L()AD 110 1.08 0.85 208 0.28 62.0 2:80 96 217 0.29 (10.3 3.31 gO .....
12'9 C12 _EBURN (_ FULL LOAD 109 1.03 0.84 - - - - 219 0.29 60.1 3.32 106 - - - - -

12-10 C14 REBURN @ FULL L(:)/U:) 111 1.08 0.87 227 0.30 57.0 3.25 64 237 0.32 SS.1 3.30 104 .....

12-10 C21 P__RIIRN @ HIGH LOAD 103 1.07 0.85 ..... 232 0.31 56.1 3.21 99 .....

L 12-10 C20 REBURN @ HIGH LOAD 100 1.13 0.93 .... 255 0.34 51.7 3.05 gO .....
12-10 C19 FIIIEBURN@ MEDIUM LOAD 89 1.14 0.95 - - - - 254 0.34 51.9 3.47 89 .....b ,

11-16_ 2W.... BASEIJNE - MEDIUlYlLOAD ' 78 1.08 1.08 479 '0.64 - 3.60 44 4.86 0.65 - 3.79"" 37 2.05 3.30 0._5m 0.0104 96.8

11-30 11W BASELINE - MEDIUM LOAD 83 I. 10 1.10 478 0.64 - 3.73 16 507 0.68 - 3.70 66 4.18 4.20 1.9397 - -



PERFORMANCE TESTING (WESTERN FUEL Fg_mO)

TABLE 5. DALLYLOG OF REBUI_ TEST REsuLTs - "W" PHASE (conl)

B&W B&W ACUX ACUX ACUX B&W B&W

REB NOX B&W BASE B&W B&W NOX ACX BASE ACUX CO ESP HOP PPT. PPT. PPT.

TEST CYC ZONE ppm NOX % NOX 02 CO ppm NOX % NOX 02 ppm UBC UtBC IN OUT EFF

DATE # _ MW STOIC STOIC _3q(K)2 #/MKB RED. (%) (PPM) (P3%O2 II/MKB RED. (%) _3%4::)_ (_) (%) gr/I)SCF gdOSCF (%)

"11-19 6VV REB _ MED LOAD W/LAMAR CO_IDITIONS 83 1.08 0.88 234 0.31 51.1 3.02 57 241 0.32 51.4 3.26 54 14.91 11,84 1.088,1 0.0218 ge.0

11-19 6W" REB @ ME0 LOAD W/LAMAR CONDITIONS 83 1.09 0.89 - - . - - - 244 0.33 51.0 3.26 63 .....
11-19 6W' REBURN O MED LOAD W/GR _ 60% 83 1.12 0.91 ..... 235 0.32 52.7 3.33 55 .....

11-19 _N' REBURN @ ME_ d.OAOW,'eR HmH/LOW SA 83 1.09 0.87 ..... 2O3 0.27 rm.1 3.01 74 - - - .- -

11-19 _ REB @ MED LOAD WIGR HIGH/LOWER SA 83 1.11 0:85 ..... 187 0.25 62_3 2.75 i30 - ....

11-20 8W REB @ MED LOAD W/LOW SA/HIGIt GR 82 1,09 0.84 208 0.28 56.5 3.20 123 224 0.30 54.9 3.48 130 12_75 10+99 0.i6_

11-.30 10W REB @ MED LOAD W/HIGH RBZS--LOWHI% 82 1.13 0.99 314 0.42 34.4 4.11 29 320 0.43 35.7 3.77 50 7.24 11.34 1.,,K_i - -

12.-8 (:3 REBURN @ MEDIUM LOAD 82 1.10 0.90 214 0.29 55.3 3.75 25 217 0.29 55.3 3.75 74 ....
i2-9 C9 REBURN O _M_k-_'ZlUMLOAD 81 1.06 0.86 209 0.28 56.4 3.25 32 218 0.29 56.1 3.56 109 .....

12-9 Cl 1 REBURN @ M_rzlUM LOAD 81 1.08 0.91 .... 208 0.28 5_.1 3.76 79 .....

i2-10 C18 REBURN @ MEDIUM LOAD 80 1.07 0,94 - - - - 227 0.30 54.3 3.32 96 .....
12-1() C17 REBURN (P LOW LOAD..... 70 1.08 0.90 ..... 200 (;.27 56.3 3.06 101 .....!

J ,, . ....
12-5 25W ..... B/__(U=_LiNE- LOW LOAD 61 1.05 1.05 _.55 0.61 3.99 27 473 0.63 - 3.76 7"1 7.82 0.79 I. t 2zTr2 - -

12-1 + 14W BASELINE- LOW LOAD 56 1.04 1.04 473 0.63 - 3.M 36 494 0.66 - 3.80 87 4.14 , 7._.. 2.0205 - -

' il-20 _ RE6URN O LoWLOADW/LAMARCONO 60 1.08 0.95 232 0.31 50.0 3.22 43 " 247 0.33 49.0 3.50 " 88 17.37 15.64 1:1485 0.0170 98.5

12-4 24W REB _) LOW LOAD W/OPT COND: TEST ABORT 59 1.02 0.91 172 0.23 63.0 3.51 68 177 0.24 63.5 3.28 107 20.74 - 1.7'961 - -

P 12-7 2gW REBURN (L_LOW LOAD W/HIGH % HI 60 1,05 0.92 207 0.28 55.4 2.86 87 239 0.32 50.6 3.63 109 10.40 6.56 2-_ - -

12-7 30W REBURN @ LOW L_J:)W/MED % HI 60 1.05 0.93 246 0,33 47.0 3,61 47 277 0.37 42.8 4.10 92 3.17 - 1.2588 - -

! 12-8 C4 REBURN @ LOWLOAD 60 1.10 0.90 251 0.34 45.9 3.60 30 265 _ 0.35 45.2 3.73 87 .....
12-9 C10 REBURN B LOW LOAD 62 1.12 0.93 219 0.29 52.8 3.55 44 225 0.30 $3.5 3.60 86 .....

12-10 C16 REI_UFtN@ LOW LOAD 61 1.07 0.95 ..... 294 0.39 ! 30.3 3.61 116 .....

11-20 9W ' REB _ L(:RRESTLOAD W/ILCNVSNHIGH OR 42 1.07 0.94 '206 0.28 55.5 4.25 47 208 0.28 55.2 4.6S 63 5.23 - 0.47_r2

12-8 C5 REBURN _ LOWEST LOAD 44 i.15 0.89 213 0.29 54.1 4.10 44 210 0.28 54.7 4.31 100 - ....



APPENDIX NO. 8

Air Pollution Control Technology Company (APCO)
Research Reports on Precipitator Performance



The followingcontalnsall theNelsonDeweyPrecipitatorEvaluationReports
preparedby APCOthroughoutthe CycloneCoalReburnlngProject. Their
reviewincludesdeterminingthe precipitatorsperformanceduringbaseline
and coalreburnoperation.The reportsincludedin thisappendixare:

- ModelProjectionsof NelsonDeweyUnit#2 Precipitator
Performancefollowingthe Implementationof Coal Reburn
Technology(includesaddendum)

- Initialprojectionsof NelsdnDeweyUnit#2 Precipitator
Performancewiththe Applicationof Coal ReburnTechnology

- TripReport: NelsonDeweyUnit#2 PrecipitatorInspection
(September16, 1991)

- BaselinePrecipitatorPerformanceEvaluation



MODEL PROJECTIONS OF NELSON DEMEY UNIT #2 PRECIPITATOR
PF.RFORHANCE FOLLOWING THE IHPLEHENTATION

OF COAL REBURN TECHNOLOGY

INTRODUCTION :

Babcock & Mllcox and Wisconsin Power ano Light are taking

part in a NOx reduction program sponsored by the U. S. Department
of Energy. This Coal Reburn Project has involved retrofitting

boilers wlth pulverized coal burners to supplement exlstlng

cyclone burners. The pulverized coal burners are located In such

a way as to alter the combustion and temperature proflle of the

boiler and, thereby, reduce NOx emissions. Unlt #2 of the Nelson
Dewey Station of Nisconsln Power and Light was chosen as the

demonstration unit for this technology.

It was anticipated that the modifications to the boiler would

impact the performance of the precipitator used for particulate

removal from flue gases exiting the boiler. The percentage of ash

appearing as fly ash was expected to increase and the particle

size distribution of the ash was expected to change. Fly ash from

cyclone boilers typically has a small mass median diameter and

contains a large number of flne particles. It was felt that the

use of pulverized coal burners would increase the HHO of the ash

exltlng the boiler and reduce the percentage of fine particles.

The effect of the change in the temperature profile on

precipitator inlet particle size distribution was not known.

APCO Services, Inc. was asked to model the performance of the

Nelson Dewey Unit #2 precipitator prlor to the boiler

modifications to determine if It Has reasonable to expect the unit

to remain in compliance wlth exlsting particulate emission limits

after the modifications Here made. Initial projections were made

using: reburn data gathered at the SBS Coad_ustor facility at the B

& N Research Center in Alliance, Ohio; baseline performance test

conducted by Acurex Corporation; precipitator electrical readings

taken on Hay 31, 1990, just after the Acurex tests Here completed;



and precipitator design data. The measured baseilne collectlon

efficiency while burning Lamar coal had been 82.6_ (17.4_

penetration) for a boller load of 110 _. Earlier data obtained

while firlng a different coal had indicated a collection

efficiency of 92.9_. Model projections indicated a collection

efficiency of 83.8_ (16.2_ penetration) as baseline performance.

Thls represents a difference of 7_ between measured and predicted

performance. Xt was felt that this was good agreement between

measured and predicted performance.

The above model projections were based on a particle size

distribution having an HHD of 3.10 Pm and a standard deviation of

2.46 (measured distribution for the $8S combustor ). The gas flow

rate of 475,000 acfm which was used was a measured value from an

earlier test. The lnlet mass loading of 0.0855 gr/acf (0.35

lb/HBtu) and the electrical conditions used were measured values.

The non-ideal parameters which gave the best agreement between

measured and modeled performance were a standard deviation in gas-

flow distribution of 25_ and a sneakage per baffled sectlon of

10_. The values of these last two parameters were adjusted to

obtain the best fit and are typlcal for older precipitators.

The model was next used to predict precipitator performance

following the boiler modifications. Three gas flow rates were

considered: the measured one above, 475,000 acfm; a calculated

value of 440,000 acfm based upon an excess air of 30_; and 416,700

acfm which was calculated assuming 3.0_ 02 at the economizer
outlet. Also, the electrical conditions for the precipitator

fields were varied to determine how the precipitator would react

to improvement in electrical conditions and how it would respond

to changes in fly-ash resistivity. Flnally, model runs were made

by assuming no change in the inlet particle size distribution, and

by assuming a size distribution having a larger HHD with a smaller

percentage of fine particles.
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The model projections of precipitator performance wlth-reburn

Indicated the following:

o If no Improvement In the electrical operating conditions

was seen, the performance of the unLt would be margLnal for

the Lncreased lnlet mass loadlng assocLated wlth reburnLng,

assuming the size dletrlbutLon shlfted toward a larger MMD

with a smaller percentage of fine particles.

o If no improvement In the electrical operating conditions

was seen, and the partlcle size distribution did not change

with reburnlng; the unlt would be out of compliance with

emlsslon standards.

o Improving electrical operating conditions to those one

would anticipate for the Lamar coal ash would improve

precipitator performance significantly. It was felt that

the unit should be in compliance even if the size

distribution of the particulate at the ESP inlet remained

essentially that of the without-reburn case.

The boiler modifications have been completed and the

performance of the precipitator has been measured for both the

Lamar coal and for a western coal. The mathematical model has now

been used to see how well Its predictions match actual performance

for the two coals tested.

COHPUTER HODEL DESCRIPTION:

Predictions of precipitator performance were made u_ing a

mathematical model developed at Southern Research Institute 1"2

wlth the sponsorship of EPA. A flow diagram of the model showing

important input parameters and some of the output information is

shown in Figure 1.

3



The mathematical model Is based on the exponential Oeutch-

Anderson equation. It Is structured so that the precipitator Is

divided into small Incremental lengths In the direction of gas

flow. In each Increment, calculations are made for each particle

size band contained in the inlet particle size distribution. Also

calculated for each incremental length are, the electrlc fleld at

the plats, the particle charge for each particle size band, the

migration velocities of the particles toward the plate, and

collection efflclencies for each particle size band. The

particulate which Is not collected In a given increment becomes

the Inlet loading for the succeeding increment. The Incremental

structure of the model ls required to allow for the changing

conditions present along the length of a precipitator and to

insure that the assumptions made In the Oeutch-Rnderson equation

are met. The model computes length-averaged migration velocity as

a function of particle size, and the overall mass collection

efficiency by summation o_ser the fractional collection

efficiency. In addition, the model uses empirical expressions to

adjust the length-averaged migration velocities for non-Ideal

effects such as gas bypassing a collector sectlon (sneakage, S)

and variations in the gas velocity distribution (_RMS deviation,

¢ ). A sneakage of 10_ per baffled section and r of 25_ areg g
typically required to match measured performance with modeled

results for older precipitators For newer units, S = 5_ and ;g
15_ are usually more representative.

The model is very sensitive to change in: the electrical

conditions within each collecting field, the inlet particle size

distribution, the gas volume flow rate, the electrical properties

of the gas, the electrical properties of the particles, rapping re-

entrainment, and non-ideal effects.

If the particle size distribution does not change, variations

in the Inlet mass loadlng cause minor variations in the overall

collection efficiency for Inlet loadings less than 3-4 gr/acf, but

opaclty ls very sensitive to changes In the mass loading.



INLET PARTICLE SIZE DISTRIBUTION:......

The inlet particle size data used for the Lamar coal was from

Test 6P. This distribution had an MMD of 4.35 and a standard

deviation of 2.53. This distribution did not give good agreement

between measured and modeled performance when other measured

parameters were used .

No particle size data were available for the western coal.

The size distribution measured during Test 6P was again used for

these model r uns.

INLET, M_SS LOADING:

The inlet mass loadings for the model were those found at the

precipitator inlet for each of the tests with which model results

were compared. These are listed in Table 1.

GAS VELOCITY DISTRIBUTION AND SNEAKRGE PER BAFFLED SECTION:

A standard deviation in gas flow distribution of 25_ was used

for Runs 1W and 3W (western coal tests). This was the value found

to give the best fit of modeled-to-measured performance testing
for the 1990 baseline test series. Other values were also tested

for Test 6P since agreement between measured and modeled

performance was not as good as expected.

The sneakage per baffled section of 10_ used to give the best

agreement for the baseline modeling Has also used for these model

runs. Again additional values of sneakage were used for Test 6P

in an attempt to obtain better agreement between measured and

modeled results.
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PRECIPITATOR ELECTRICAL CONDITIONS:

Measured electrical condlt;.ons were used for each case

considered. Readings taken during the tests were used for the

western coal model runs. Electrical readings were not provided

for the Lamar coal test, Test 6P. Therefore readings taken during

Test 8P, Lamar coal with reburning and soot blowing at 110 HN, and

Test 9P, Lamar coal with reburning at 82 NN, were used in the

model for Test 6P. Additional model runs were made using

calculated electrical conditions since using the above readings in

association with other measured parameters did not give good

agreement between model results and measured performance. The

measured electrical readings are listed in Tables 2 - 5.

Theoretical values for an ash resistivity of 3.0 x 1010 ohm-cm and

3.5 x 1010 ohm-cm are listed in Table 7.

OTHER HODEL INPUT PARAHETERS:

Other model input parameteTs such as flue-gas flow rate,

average gas velocity, and flue gas temperature which were used

were measured values. These are listed in Table 1. In an attempt

to better understand the Test 6P result, a volume flow rate was

calculated for use in the model. This will be discussed later.

Also the same precipitator geometry as that used in the earlier

modeling effort was used for this work.

MODEL RESULTS FOR CURRENT OPERATION:

A comparison of measured performance Nith predicted

performance is given in Table 6. Agaln, the non-ideal parameters

which gave the best agreement between measured and modeled

performance for the western coal was a sneakage per baffled

section (rg) of 10_, and standard deviation in gas flow

distribution of 25_ just as was the case for the 1990 baseline

comparison. These were not the best non-ideal parameters lot the

Lamar coal run however. The agreement between model projections

6



of collection efficiency and measured collection efficiency was

extremely good for Test 1W and Test 314. Measured opacity data

were not made available to APCO Services, so no comparison of the

predicted values with measured values could be made.

Node1 Case (3) of the Test 6P comparison gave the closest

agreement between modeZed and measured collection efficiencies.

In this case, the electrical conditions for Test 9P were used.

The sneakage per baffled sectlon was 5_ and the standard deviation

in veloclty distribution was 15_. Using the same electrical

conditions with 10¢ sneakage and a standard deviation in velocity

of 25_, the model predicted a collection efficiency of 97.81¢.

The penetration for this efficiency would have been 2.19¢, or

three times the measured penetration of 0.7¢. It should be noted

that the collection efficiency for later performance tests (Tests

F2, F3, and F5) ranged from 97.6 to 97.9_ wlth an average

collection efficiency of 97.7_.

Additional model runs were made in an effort to understand

the poorer agreement between the above comparison for the Lamar

coal than that found for the western coal. The coal burn rate of

91.34 klb/hr and the high heating value of the Lamar coal 11,151

BTU/Ib were used to calculate the flow rate with 3.3_ 02 at 474+F.
The calculated flow rate was 389,900 acfm, approximately 11_ lower

than the measured flow rate. This was used in the model along

with the associated reduced average gas velocity of 3.52 ft/sec.

A11 other input parameters were held constant with the exception

of the sneakage, set at 10_, and the standard deviation in

velocity distribution, set at 25¢. The calculated collection

efficiency for this case was 97.91_ with the penetration again

calculated to be approximately three times the measured value.

The predicted opacity was 10.6_.

Next, the the original input data were used with calculated
10

electrical readings for a dust resistivity of 3.5 x 10 ohm-cm

being substituted for the measured ones. These calculated

7



electrical conditions aye listed in Table 7. Also, the non-ideal

paraaeter, S = 10% and _ = 25% were used. Using these data, theg
model predicted collection efficiency was 98.42% and the predicted

opacity was 8.0%.

The particle size distribution measured during Test 5P

differed from that measured for Test 6P. It had an HHD of 6.40 _m

and a standard deviation of 2.47. This was used along with the

electrical conditions for an ash resistivity of 3.5 x 1010 ohm-cm

and the above non-ideal conditions. The predicted efficiency for

this case was 98.6 % and the predicted opacity was 5.4%. Keeping

other input parameters of the above run fixed with the exception

of changing electrical conditions to those calculated for a dust

resistivity of 3.0 x 1010 ohm-cm, the calculated efficiency was

99.05% and the predicted opacity was 3.6%.

Next, the MMD of the inlet particle size distribution was

changed to 8.40 _m with the other input parameters being the same

as those in the last model run. The calculated efficiency was

99.29%, equal to the measured efficiency, and the predicted

opacity was 2.3%. Thus obtaining agreement between the model and

measured collection efficiency while using the same non-ideal

parameters used for the other conditions modeled. This required

the use of better electrical conditions and a different particle

size distribution than those measured.

The measured electrical conditions used to model Test 6P were

not obtained during the test. Soot blowing tend to suppress both

currents and voltages especially for inlet fields. The Test 8P

data ray have been lower than those for Test 6P because of soot

blowing. Also, the electr,_al conditions taken during the 82 MW

tests (Test 5P) could have been poorer than those associated with

Test 6P since the gas temperature would have been lower than that

found at 110 MW. This lower temperature would have led to higher

dust resistivity (see Figure 2) and, thus, poorer electrical

conditions. It should be noted, however, that the average

8



measured resistivity, as seen in Figure 2, was greater than the

3.0 x 1010_ohm-cm used to obtain the electrical conditions which

gave the good agreement between measured and modeled results.

No argument can be made for choosing the size distribution

with an MMD of 8.4¢ and a _ of 2.47 over the measured one. The
P

percentage of inlet particulate with diameters below 2 Pm was

approximately 21_ for the measured distribution, while it would

have been only 8_ for the alternate distribution. The lower

percentage of fine particles in the alternate size distribution

had a greater impact on the increased collection efficiency than

did the improved electrical conditions.

Other attempts to obtain better agreement between measured and

modeled results were made but were not successful. These included

modifying rapping or assuming no rapping losses. Thus, One can

only speculate as to why the agreement was not as good for the

Lamar ca1 as it was for the other cases modeled.
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Table 1. Input parameters for the precipitator model which

were used in modeling the Unit 2 precipitator at

Nelson Dewey Station of Wisconsin Power and Light.

Inlet mass loading - Without Rebutn

1N) 0.215 gT/ACF (0.4238 gT/DSCF)

- With Rebut n

3N) 0.497 gT/ACF (0.9908 gr/DSCF)

6P) 0.692 gr/ACF (1.34 gT/DSCF)

Flue gas temperature -475 _F

Volume flow rates; - 1N) 427,900 RCFM, $CR = 310 ft2/kRCFM

- 3N) 451,300 RCFM, SCR = 294 ft2/kRCFM

6P) 440,100 RCFM, SCR = 302 ft2/kRCFM

Face velocity - 1N) 3.866 ft/sec

- 3W) 4.077 ft/sec

- 6P) 3.976 ft/sec

fl of Electrical fields 4

Plate height 30 ft

Plate length 9, 4.5, 4.5, & 9 feet

# of gas passages 82

Plate-to-Plate spacing 9 inches

Wire-to-Wire spacing 9 inches (average)

Wire diameter 0.109 inches

10



Table 2. Measured precipitator electrical operating conditions
for Nelson Dewey Unit #2, 11/16/92, used for Run 1N.

FIELD VOLTAGE CURRENT
(kV) (mR)

1 41 190

2 41.5 210

3 39.5 250

4 41.5 1350

Table 3. Measured precipitator electrical operating conditions
for Nelson Dewey Unit #2, 11/15/92, used for Run 3N.

FIELD VOLTAGE CURRENT
(kV) (mR)

1 39.5 350

2 44 250

3 39.5 400

4 39.5 1350

Table 4. Measured precipitator electrical operating conditions
for Nelson Dewey Unit #2, 5/20/92, used for Run 6P.

FIELD VOLTAGE CURRENT
(kV) (mR)

1 36.5 230

2 35.5 200

3 35.5 250

4 40.5 1470

Table 5. Measured precipitator electrical operating conditions
for Nelson Dewey Unit #2, 5/19/92, used for Run 6P.

FIELD VOLTAGE CURRENT
(kV) (mR)

1 36.5 235

2 38 220

3 36 210

4 41 1450
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Table 6. Comparison of pTecipitatoT model pTedictions _ith

measured performance for the Unit 2 precipitator at

Nelson Dewey Station of Wisconsin Po_er and Light.

TEST # MEASURED PREDICTED

EFFICIENCY EFFICIENCY OPACITY

(t)
lW 97.3 97.34 4.4

3H 98.2 98.21 6.7

6P ( 1 ) 99.3 98.08 10.7

6P (2) 99.3 97.02 14.9

6P (3) 99.3 98.67 7 .S

6P (4) 99.3 97.81 11.1

NOTE 6P (1): 5/20/1992 Electrical Conditions, S = 5%, Cg = 15%

(2): 5/20/1992 Electrical Conditions, S = 10%, cg = 25¢

(3): 5/19/1992 Electrical Conditions, S = 5%, Cg = 15%

(4): 5/19/1992 ElectTical Conditions, S = 10%, Cg = 25¢

12



Table 7. Calculated precipitator electrical operating conditions

for Nelson Dewey Unit #2 used for Test 6P assuming an

ash resistivity of 3.0 x 1010 ohm-cm.

FIELD VOLTAGE CURRENT

(kV) (mA)

1 41.6 599

2 40.5 445

3 38.8 487

4 37.0 1270

Calculated precipitator electTical operating conditions
assuming an ash resistivity of 3.0 x 10-- ohm-cm.

FIELD VOLTAGE CURRENT
(kV) (mA)

1 42.0 656

2 41.0 489

3 39.0 523

4 37.3 1370
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ADDENDUM TO

MODEL PROJECTIONS OF NELSON DEWEY UNIT #2 PRECIPITATOR

PERFORMANCE FOLLOWING THE IMPLEMENTATION

OF COAL REBURN TECHNOLOGY

Acurex Environmental Corporation issued a report entitled:

"Hazardous Air Pollutant Monitoring: Demonstration of Coal

Reburning For Cyclone Boiler NOx Control, Data Summary Report,"
dated April 1993. The precipitator performance test results found

in this report supplement previous data for comparison performance

with and without boiler reburn conditions. An Indiana bituminous

(Lamar) coal was being burned during this test series.

The tests were performed during November 2-6, 1992. Two baseline

tests were followed by two reburn tests which were then followed

by a baseline and then a reburn test. The boiler was operated at

a nominal load of 111MW; and reburn, when in use, provided 30¢ of

the heat input to the boiler.

The chemistry of the coal burned during the test was very similar

to previous samples of Lamar coal. The moisture content was

15.68t and the ash content was 6.4t. This ash level represented

an ash content of approximately 5.8 Ib/MMBtu. Inlet mass loadings

measured for the baseline casem averaged approximately 1.35

lb/MMBtu. This corresponds to 23t of the ash being converted to

fly ash. With reburn, the average inlet mass loading was

approximately 2.52 lb/MMBtu which would represent 44_ of the ash

appearing as fly ash.

The average collection efficiency of the precipitator for the

baseline case was 97.3_ while the average collection efficiency

during the reburn case was 99.2_. Using these efficiencies and

the above estimated inlet mass loadings, one would estimate that

the emissions for the baseline case would have been .036 lb/MMBtu

and for the with-reburn case, .020 lb/MMBtu. The outlet emissions

in terms of lb/hr ranged from 25 lb/hr to 41 lb/hr for the three
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baseline tests and 7.5 lb/hr to 37 lb/hr for the reburn tests.

The limited number of tests and the fact that the ranges of

emissions overlap for the two test conditions would lead one to

question the validity of making a statement about the average

reburn emissions being lower than the average baseline emissions.

In order to see if this difference was statistically meaningful,

earlier performance data were reviewed.

Limited data are available for baseline conditions. The 1990

baseline result indicated an average emission rate of 0.061

lb/MMBtu and Tests 4R and F19 had emission rates of approximately

0.14 lb/MMBtu and 0.15 lb/MMBtu respectively. Another test

indicated an emission rate of 0.041 lb/MMBtu. Averaging these

four tests gives an emission rate for the baseline case of 0.098

0.4B lb/MMBtu.

Fourteen reburn tests made for several boiler firing conditions

were used to determine the average reburn emissions. The average

emissions for these tests was 0.024 _ 0.015 lb/MMBtu. The average

collection efficiency for these 14 tests was 97.6 _ 2.it.

Collection efficiencies for baseline runs ranged from 82t to

98.6t. Average emissions from these tests would indicate that the

reburn emissions are statistically lower than emissions for

baseline conditions. But again, the limited number of baseline

tests and the large spread in their results should make one

cautious about making such a statement.

If emissions are indeed lower for the reburn technology, one must

ask what changes in precipitator performance lead to this result.

The inlet mass loading is higher with reburn and the collection

efficiency is higher. The mass loadings measured for both boiler

firing conditions are such that they should not significantly

impact performance. One would expect a change in particle size

distribution for the inlet mass in the reburn case. Limited

particle size data were available for baseline full-load

conditions. This limited data indicates that 43t of the mass has
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a particle diameter smaller than 2 Pm under baseline conditions.

More data were available for reburn conditions. These data

indicate that an average of 27_ of the mass has particle diameters

smaller than 2 _m. Precipitator collection efficiency is low for

particle diameters in the range of 0.2 to 2 _m with the minimum

efficiency occurlng at approximately 0.6 to 0.7 _m. The greater

number of fine particles with baseline firing conditions most

likely contributes to the higher emission rates for this firing

condition.

Another factor which could lead to improved precipitator

performance is lower gas temperature with reburn. Flue gas

temperature at the precipitator inlet for baseline conditions was

in the range of 525°F to 550°F while the inlet temperature ranged

from 470_F to 500_F during reburn operation. If heat rate and

excess air were the same for both firing conditions, theaverage

volume flow rate for reburn would be lower than the average flow

rate for baseline due to the lower exit gas temperature. This

lower flow rate would lead to improved precipitator performance if

precipitator electrical conditions did not change.

The emissions with reburn, in any case, was _ell below the

emission limit of O.1 lb/HHBtu. Nhile it was possible to obtain

emissions below this limit for the baseline case, some tests

indicated baseline emissions above this level. Thus, from the

standpoint of precipitator performance, reburn firing is as good

or better than cyclone-only firing.

Finally, all of the data were reviewed in terms of the ability to

model the precipitator's performance. Teble 1A, on the following

page, summarizes the results of this review.
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Table 1A. Summary of the comparison of measured precipitator

performance with modeled precipitator performance for

Nelson Dewey Unit @2.

Test Heasured Hodeled

Efficiency Efficiency

(2)
mw

1990 Baseline 82.6-92.3 83.8

Nov. 92 Baseline 97.3 97.8

1_ 97,3 97.3

6P 99.3 97.8

3W 98.2 98.2

Nov, 92 Reburn 99.2 98.5

During the 1990 baseline tests only 8-,10t of the ash appeared as

fly ash. It is felt that this produced a finer inlet particle

size distribution and that this was the primary contributor to the

low collection efficiencies measured during these tests. Later

baseline tests indicated that approximately 25t of the ash was

converted to fly ash. Thus, one would expect a smaller percentage

of fine particles.

Electrical conditions were not available for modeling the November

1992 tests. Flue gas volumes and gas temperatures were also not

available. The electrical conditions were calculated assuming an

ash resistivity of 2.0x1010 ohm-cm and flue gas volumes were

calculated from coal chemistry by assuming a boiler input of 1,020

HHBtu/hr. In all cases but Test 6P, the non-ideal paTameters used

to obtain the model results were a sneakage per baffle section of

17



10¢ and a standard deviation in gas flow distribution of 25¢. It

is felt that in general the modeI does: an adequate job of

predicting precipitator performance and that the knowIedge gained

from this project can be used to estimate performance of

precipitators for future projects.
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PROJECTIONS OF NELSON DEWEY UNIT #2 PRECIPITATOR PERFORMANCE
WITH THE APPLICATION OF COAL REBURN TECHNOLOGY

INTRODUCTION:

Babcock & Wilcox is involved in an NO reduction program forx

cyclone fired boilers sponsored by the U.S. Department of Energy.

The Coal Reburn Project involves retrofitting boilers with

pulverized coal burners to supplement existing cyclone burners.

The PC burners will be located in such a way as to alter the

temperature profile of the boiler and thereby reduce the

production of NO . The technology has been tested at pilot-scale

in the SBS combustor at the B&W Research and Devel_pment Center in

Alliance, Ohio. A full-scale demonstration is planned on Unit #2

of the Nelson Dewey Station of Wisconsin Power and Light.

Particulate emissions from Nelson Dewey Unit #2 are

controlled by an electrostatic precipitator. The application of

reburn technology will impact the performance of the precipitator.

The mass emissions from the boiler will increase with coal reburn

which will increase the mass loading into the precipitator. One

would also anticipate a change in the particle size distribution

of the material entering the precipitator when reburning is

implemented and there is thepossibility that the resistivity of

the ash might change. All of these changes will have an effect on

precipitator performance.

APCO Services, Inc. was contracted by B&W to perform "in-

situ" resistivity measurements at the outlet of the SBS combustor

to determine the effect that reburn would have on ash resistivity.

APCO Services was also employed to make projections of the Unit #2

precipitator performance when the reburn technology is

implemented. A mathematical model of the precipitator was used in

making these these projections. First, data taken during baseline

testing for cyclone firing only was used to set up the

precipitator model. Then changes in model input parameters

indicated by data obtained during_reburn tests at the SBS

combustor were used to predict performance during reburn.



Electrical data were obtained from the precipitator TR sets

at the conclusion of the Baseline Tests. These readings were not

consistent with those one would predict for the operating

conditions of the boiler and/or the characteristics of the fly

ash. Thus the model was also used to predict precipitator

performance under ideal conditions. This report gives the results

of the precipitator modeling effort and makes recommendations for

performance improvement.

ESTIMATIONS OF PRECIPITATOR PERFOrmAnCE:

A model developed by Southern Research Institute 2'3 with the

sponsorship of EPA was used to model the precipitator. The

mathematical model is based on the exponential Deutch-Anderson

equation. It is structured such that the precipitator is divided

into small incremental lengths in the direction of gas fl_w. In

each increment, calculations are made for each particle size

contained in the inlet particle size distribution. Also

calculated for each incremental length are, the electric field at

the plate, the particle charge for each particle size, the

migration velocities of the particles toward the plate, and

collection efficiencies for each particle size. The particulate

which is not collected in a given increment becomes the inlet

loading for the succeeding increment. The incremental structure

of the model is required to allow for the changing conditions

present along the length of a precipitator and to insure that the

assumptions made in the Deutch-Anderson equation are met. The

model computes length-averaged migration velocity as a function of

particle size, and an overall mass collection efficiency by

summation over the fractional collection efficiencies. In

addition, the model uses empirical expressions to adjust the

length-averaged migration velocities for non-ideal effects such as

gas bypassing a collector section (sneakage, S) and variations in

the gas velocity distribution (%RMS deviation, _ ). A sneakage of
g

10% per baffled section and a _ of 25% are typically required tog
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match measured performance with modeled results for older

precipitators. For newer units, S = 5% and _ = 15% are usually
g

more representative.

The model is very sensitive to change in: the electrical

conditions within each collecting field, the inlet particle size

distribution, the gas volume flow rate, the electrical properties

of the gas and of the particles, rapping re-entrainment, and non-

ideal effects. Variations in the inlet mass loading cause minor

variations in the overall collection efficiency, but it can have a

significant impact on stack opacity.

Nelson Dewey Unit #2 precipitator design data were used for

geometry related input parameters of the model. Coal and ash

chemistries were used to calculate flue gas volume flow rates, ash

resistivity, and inlet mass loadings. Three flow rates were used

in the modeling effort: 440,000 ACFM based upon 30% excess air

(3.9 % 02 at ESP inlet), 416,700 ACFM based upon 3.0 % 02 as

measured at economizer outlet, and 475,000 ACFM from earlier data

provided by WPL. Flow rates measured during the baseline tests at

full load conditions were in the range of 422,000 ACFM to 462,000

ACFM. The modeled flows span this range.

Inlet mass loadings without reburn were calculated for each

flow rate based upon the measured inlet loading of approximately

0.35 Ib/MBTU. Next, inlet mass loadings were calculated based

upon 10% of the ash appearing as fly ash without reburn and 85% of

the reburn ash appearing as fly ash. In making these

calculations, it was assumed 72% of the coal would be fired

through the cyclone burners and 28% through the PC burners. These

were the percentages found in pilot-scale tests. Thus, the

percentage of ash entering the precipitator as fly ash with

reburning would be:

72% x .10 + 28% x .85 = 31%



Ash resistivity was calculated to aid in determining the

precipitator electrical conditions one would expect for a unit in

good mechanical condition and to see if one should anticipate a

time dependent degradation in ESP performance. One can see form

the plot that operating at 525°F, the initial resistivity would be

in the mid 1010 ohm-cm range. With time, one would expect the

layer adjacent to the collectien plates become depleted in sodium

leading to an increase in the resistivity of this depleted layer

to 2 - 3 x 1011 ohm-cm. Figure 1 is a plot of calculated

resistivity versus temperature for the Lamar coal burned during

the baseline testing at Nelson Dewey Station. Similar

calculations for the ash chemistry of a sample from the pilot-

scale unit are shown in Figure 2. Resistivity calculation results

are given in an appendix. The results of the calculations

indicate that a time dependent degradation in precipitator

performance should be expected.

Table 1. list the results from "in-situ" resistivity

measurements made at the SBS combustor facility. One can see that

the resistivity predicted above for an undepleted layer is in good

agreement with measured resistivities at the assumed operating

temperature of 525°F. Also, one can see that little difference

was seen between measured values with reburn and those found

without reburn. Thus one would not expect any changes in

precipitator field electrical conditions due to a change in ash

resistivity when reburning is initiated.

The particle size distribution measured during the SBS

tests without reburn and with reburn were very similar (see Figure

3). A log-normal distr,] ition which fit a wide range of these

data, MMD = 3.1 um and _p = 2.46, was used to model the without

reburn cases, and for some of the with reburn model runs. A second

size distribution was constructed by proportionately adding the

above size distribution to an average distribution for bituminous

coal ashes from PC boilers from an EPRI study (MMD = 16.3, #p =

3.4). The constructed distribution had a mass median
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Table 1. In Situ Resistivity measured at the outlet of the
Babcock & Wilcox Research Center pilot combustor.

DATE TIME GAS RESISTIVITY

TEMP_FRATURE V-I SPARK( ) (ohm-cm) (ohm-cm)
With Reburn:

4/2/90 1220 496 7.Sx1010

4/3/90 532 2.1X10 I0

4/3/90 1626 514 4.2X1010

4/3/90 1750 536 4.6X1010 4.5X1010

4/3/90 1910 538 6.9X1010 5.8x1010

Baseline:

4/5/90 0956 534 2.4x1010 4.6x1010

4/5/90 1325 496 5.9x10 I0 5.9x10 I0

4/5/90 1631 511 4.3x1010 3.7x1010

diameter (MMD) of 15.0 um and a standard deviation (,Tp) of 4.85.

This distribution is also shown in the plot of cumulative

percent mass versus particle diameter shown in Figure 3.

For each case model_d, a range of non-ideal parameters,

sneakage per baffled section (S) and standard deviation in

velocity distribution (_g), was used. Again, S = 10% and _g = 25%

give the best agreement between measured and modeled results for

older precipitators while S = 5% and _g = 15% are more

representative of newer ESPs. S = 0, rg = 0 would represent an

ideal precipitator.

Model input parameters, with the exception of predicted

improved electrical conditions, are listed in Tables 2 and 3.

Table 4 are electrical conditions predicted from Electric Power

Research Institute correlations between resistivity and electrical

operating conditions. Comparing the operating conditions measured

on May 31, 1990 (Table 3) to the computed values shown in Table 4,



the measured inlet field readings would indicate that the ash

resistivity was on the order of I x 1012 ohm-cm. The measured

currents were also indicative of a resistivity in the range of

1012 ohm-cm, while the measured voltage_for the outlet field was
10

indicative of a resistivity on the order of 5 x I0 ohm-cm.

Electrical readings were also obtained from the TR sets of

the Unit #1 precipitator on May 31, 1990. These readings are

listed in Table 5; they are are mere representative of those to be

expected for the Lamar coal ash. One can see good agreement

between the_e reading and those predicted for a 5 x 1010 ohm-cm

ash. This then calls into questions the readings obtained from

Unit #2. Were they due to a depleted ash layer, or to problems

within the precipitator? Plant personnel indicated that Unit #2

had been firing Lamar coal for approximately a week at the time

that the precipitator data were obtained, and that ESP Performance

had deteriorated with the switch to Lamar coal. It is felt that a

week is too short a time for the ash layer to have become depleted

in sodium to the extent that the electrical data would indicate.

Thus, the poor electrical conditions must have been due, at least

in part, to problems within the precipitator, or firing conditions

of the boiler.

The mass collection efficiency was calculated to be 82.6%

based upon the inlet and outlet loadings measured during baseline

tests at ii0 MW. That is:

Inlet mass loading = 0.35 lb/MBTU

Outlet mass loading = 0.061 Ib/MBTU

EFFICIENCY = (I - 0.061/0.35) = .826

Earlier data had indicated an inlet loading of 0.364 Ib/MBTU and

an outlet loading of 0.026 Ib/MBTU these data would indicate a

collection efficiency of 92.9 %. Thus, one should expect a

6



Table 2. Input parameters for the precipitator model which

were used in modeling the Unit 2 precipitator at

Nelson Dewey Station of Wisconsin Power and Light.

Inlet mass loading - Without Reburn

1) 0.0855 - 0.107 gr/_CF

2) 0.0923 - 0.115 gr/aCF

3) 0.0975 - 0.122 gr/&OF

- With Reburn

1) 0.300 gr//&CF

2) 0.322 gr/AOF

3) 0.342 gr/ACF

Flue gas temperature-525 'F

Volume flow rates; -1) 475,000 ACFM, SCA = 279 ft2/kACFM

-2) 440,000 ACFM, SCi% = 302 ft2/kACFM

-3) 416,700 ACFM, SCA = 318 ft2/kACFM

Face velocity -1) 4.29 ft/sec

2) 3.97 ft/sec

3) 3.76 ft/sec

# of Electrical fields 4

Plate height 30 ft

Plate length 9, 4.5, 4.5, & 9 feet

# of gas passages 82

Plate-to-Plate spacing 9 inches

Wire-to-Wire spacing 9 inches (average)

Wire diameter 0.109 inches

/



Table 3. Measured precipitator electrical operating conditions
for Nelson Dewey Unit |2, 5/31/90, 0957.

AVERAGE
F I ELD VOLTAGE CURRENT

(kV) (_)
1 34.5 90

2 36 60

3 34.5 60

4 36.5 300

Table 4. Calculated precipitator electrical operating conditions
for Nelson Dewey Unit #2 for indicated ash resistivities.

RESISTIVITY (ohm-cm)

FIELD 5 X I0 I0 1 X I0 II I XI012

VOLTAGE CURRENT VOLTAGE CURRENT VOLTAGE CURRENT
(kv) (._) (kv) (._) (kv) (._)

1 40.8 509 39.2 357 34.1 113

2 39.7 374 38.1 261 33.2 79
3 38.2 430 37.0 328 33.3 133

4 36.3 1116 35.0 846 31.0 336

Table 5. Measured precipitator electrical operating conditions
for Nelson Dewey Unit #1, 5/31/90, 0954.

AVERAGE
FIELD VOLTAGE CURRENT

(kV) (nO,)
1 39.5 250

2 43.0 400

3 36.5 460

4 36.0 900

8



collection efficiency in the range of 82.6% to 92.9% with the

82.6% being representative of performance with the Lamar coal ash.

Efficiency was not measured on May 31, 1990 when the above

electrical data were taken, but it was assumed that the

performance would have been similar to that of the baseline

tests. Stack opacity was 10 to 10.5% at the time the electrical

readings were obtained. This could be compared with opacity

levels during baseline testing to determine if the above

assumption is valid.

Table 6 presents the model results without reburn. Run ND-1,

S = 10%, q = 25%, yields the closest fit to baseline measured
g

efficiency. This run assumed a volume flow rate of 475,000 aCFM

and an inlet loading of 0.35 lb/MBTU. Measured electrical

conditions were used. Both efficiency and opacity were reasonably

close to measured values. Run ND-3, S = 10%, qg = RS%, was the

best fit to opacity for any of the without reburn runs. The

predicted efficiency for this run would have led to an emission

rate of 0.045 lb/MBTU which is 25% below that measured during

baseline testing. The emission rate predicted for Run ND-1 would

have been 0.057 Ib/MMBTU as compared to the measured value of

0.061 Ib/IOIBTU.

Table 7 presents the results of calculations for the without

reburn case which were made after assuming that 10% of the coal

ash appears as fly ash at the ESP inlet, all other model input

parameters used in these projections were the same as those used

for the runs presented in Table 6. By comparison, one can see

that the major change between the results of Table 6 and those of

Table 7 is an increase in the predicted opacities as the inlet

mass loading is increased. It was felt that the model was giving

reasonably accurate fits to measured results as configured.

Therefore runs were made to predict performance with reburn.



The reburn projections were first made by assuming that the

only input parameters which would change were the inlet size

distribution and _he inlet mass loading. The inlet size

distribution used was that constructed from the combining of the

measured SBS distribution and the EPRI distribution. The model

results obtained after these changes were made are given in Table

8. The run corresponding to Run ND-le Run ND-7 (flow rate =

475,000 ACFM, S = 10q, and f = 25q) predicts an opacity of
g

approximately 16q for a boiler load of 110 14W. The emission rate

for an efficiency of 93.02q would be on the order of .095

lb/MMBTU. If one assumes that the without reburn run most

representative of baseline performance was Run ND-3, the

corresponding run, ND-9, would predict a with reburn opacity of

approximately 141 and the emission rate approximately 0.075

lb/MMBTU. Thus, the predicted emission level is below the

permitted level of 0.14 lb/MMBTU for Nelson Dewey Unit |2. It is

felt that an opacity margin of 4-61 is smaller than one would like

in order to allow for boiler upsets, soot blowing, and

uncertainties in the model projections.

Next, model projections were made assuming no change in inlet

particle size distribution with reburning, and electrical

conditions similar to those obtained on May 31, 1990.

Calculations were made only at the intermediate flow rate, 440,000

ACFH. The results of these calculations are given in Table 9, Run

ND-IO. One can see that the unit would be out of compliance if

the size distribution remained unchanged. The predicted opacity

would be 34t and the calculated emission rate 0.19 lb/MI4BTU. For

higher flow rates or poorer electrical conditions the

precipitator's performance would be worse than this projection.

Also shown in Table 9 are calculation showing the effects of

improved electrical conditions. The input parameters of Run ND-10

were not changed except for the electrical conditions of each

field. Run AND1, used electrical conditions indicative of an ash

having a resistivity of 5 x 1010 ohm-cm (see Table 4). For these

10



conditions, The model predicted an opacity similar to that

observed when the electrical reading were taken on May 31, 1990.

The predicted emission rate would be 0.051 Ib/MMBTU.

Run AND2, used the same input as Run ND-10 except for the

substitution of electrical conditions one would expect for an ash

having a resistivity of 1 x 1011 obm-cm. The predicted opacity

for this case would be on the order of 15% and the emission rate

would be approximately 0.075 Ib/MMBTU. These results show the

trend one should expect as the ash layer on the plates becomes

depleted in sodium.

COMC!_USI_)NSAND RECOMMENDATIONS"

It is felt that the baseline performance of the Nelson Dewey

Unit #2 precipitator has been adequately modeled assuming the

electrical condition obtained on May 31, 1990 were representative

of those seen during the baseline tests. Using this model0

projections of precipitator performance with reburn indicate the

following:

o If no improvement in the electrical operating conditions is

seen, the performance of the unit will be marginal for the

increased inlet mass loading associated with reburning,

assuming the size distribution shifts toward a larger MKD

with a smaller percentage of fine particles.

o If no improvement in the electrical operating conditions is

seen, and the particle size distribution does not change

with reburning; the unit wi,l be out of compliance with

emission standards.

o Improving electrical operating conditions to those one

would anticipate for the Lamar Coal ash would improve

i precipitator performance significantly. The unit should be
in compliance even if the size distribute of the

11



particulate at the ESP inlet remains essentially that of

the without reburn case.

Improvements in the operation of the precipitator should be

possible, With that in mind, one should consider:

o Performing an internal inspection of the Unit 2 ESP to

determine if mechanical and/or alignment problems or

rapping problems are contributing to the poor electrical

conditions. Flow distribution problenm and re-entrainment

problems which would reduce performance could also be

looked for during the inspection.

o Installing a means of sodium injection to condition the ash

in order to reduce resistivity and to avoid the apparent

sodium depletion which is experienced when burning the

Lamar coal.

12



modeled0 using" the mass I _ calculated by assuming 0.35
Ib/MBTU at the inlet.

INLET PARTICLE SIZE DISTRIBUTION: MMD = 3.1 um, q = 2.46
P

MASS AVERAGE
RUN # FLOW RATE LOADING VOLTAGE CUR DEN S • EFFICIENCY OPACITY

(acfm) (gr/acf) (kV) (nA/cm2) (%) (_) (%) (%)
NDI 475,000 0.0855 34.1 4o13 0 0 88.74 8.9

5 15 86.48 10.2

5 20 86.03 i0.4

5 30 84.92 10.9

10 15 84.85 11.1

10 25 83.80 11.6

l

ND2 416,700 0.0975 34.9 4.37 0 0 92.61 7.0

5 15 90.69 8.3

5 20 90.28 8.5

" 5 30 -89.30 9.2

10 15 89.30 9.2

10 25 88.34 9.8

ND3 440,000 0.0923 34.9 4.37 0 0 91.52 7.5

5 15 89.48 8.8

5 20 89.06 9.0

5 30 88.03 9.6

I0 15 88.02 9.7

10 25 87.02 10.2
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I. Precipitator model results, witho_--burn case for the three flows
modeled, using the inlet mass Ioadilrgs calculated by assuming 10% of the
coal ash appears as fly ash.

INLET P&RTICLE SIZE DISTRIBUTION: MMD = 3.1 tun, q = 2.46P

MASS AVERAGE

RUN # FLOW RATE LOADING VOLTAGE CUR DEN S f EFFICIENCY OPACITY
(acfm) (gr/acf) (kV) (nA/cm2) (%) (_) (%) (%)

ND4 475,000 0.107 34.1 4.13 0 0 88.58 II.2
5 15 86.30 12.7

5 20 85.85 13.0

5 30 84.74 13.6

10 15 84.67 13.8

10 25 83.62 14.4
t

ND5 416,700 0.122 34.9 4.37 0 0 92.48 8.8
5 15 90.54 10.4

5 20 90.14 10.7

5 30 89.15 11.5

I0 15 89.14 11.6 I

10 25 88.18 12.3

ND6 440,000 0 .115 34 .9 4 .37 0 0 91 .39 9 .4
5 15 89.34 10.9

5 20 88.92 11.2

5 30 87.88 12.0

I0 15 87.86 12.1

10 25 86.86 12.8
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Ta _. Precipitator model results, witho_ burn case for the three flows
modeled, using the inlet mass loadL_s calculated by assuming 10% of
cyclone ash and 85% of reburn ash appears as fly ash.

INLET PARTICLE SIZE DISTRIBUTION: MMD = 15.0 urn, r = 4.85
P

MASS AVERAGE
RUN # FLOW RATE LOADING VOLTAGE CUR DEN S _r EFFICIENCY OPACITY

(acfm) (gr/acf) (kV) (nA/cm2) (%) (q) (%) (%)
ND7 475,000 0.300 34.1 4.13 0 0 95.26 12.2

5 15 94.26 13.8

5 20 94.06 14.1

5 30 93.55 14.7

10 15 93.52 14.9

i0 25 93.02 15.6

t

ND8 416,700 0.342 34.9 4.37 0 0 96.90 9.6

5 15 96.09 11.3

5 20 95.91 II. 6

5 30 95.48 12.4

10 15 95.48 12.5

I0 25 95.05 13.3

ND9 440,000 0.322 34.9 4.37 0 0 96.46 10.2

5 15 95.58 11.9

5 20 95.40 12.2

5 30 94.94 12.9

10 15 94.93 13.0

i0 25 94.47 13.7
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_. r_ec_p_LdLuL rogue, resu,cs, wzcno_ eourn case tot the three flows
modeled, using the inlet mass loaq 's calculated by assuming 10% of
cyclone ash and 85% of reburn ash appears as fly ash.

INLET PARTICLE SIZE DISTRIBUTION: MMD -- 3.1 urn, • = 2.46P

MASS AVERAGE

RUN # FLOW RATE LOAD ING VOLTAGE CUR DEN S • EFF IC IENCY OPAC IT_
(acfm) (gr/acf) (kV) (nA/cm2 ) (_) (_) (%) (%)

NDI0 440,000 0.322 34.9 4.37 0 0 90.41 26.7

5 15 88.29 30.3

5 20 87.86 30.9

5 30 86.81 32.5

I0 15 86.77 32,8

I0 25 85.75 34.2 !

;UIDI 440,000 0 .322 38 .4 19 .7 0 0 98 .34 5 .4

5 15 97.47 7.7

5 20 97.26 b. 2

5 30 96.73 9.4

I0 15 96.77 9.4

' I0 25 96.21 10.6

AND2 440,000 0. 322 36.6 14.5 0 0 97.22 8.8

5 15 96.04 11.7

5 20 95.77 12.3
J

5 30 95.09 13.8 "

I0 15 95.14 13.8

I0 25 94.44 15.2
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Figure 1. Calculated resistivity Versus temperature for the Lamar
coal burned at Nelson Dewey Station.
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Figure 2. Calculated resistivity versus temperature for the Lamar
coal burned in the B&W Pilot.

P_editedresistivityto_B&WPILOT
Coal_ LRM_NR

l,OE+12 ......................................

Jl,RE+ll "' ' _ + _,

I?',(II,BE+IO '"
0

.N ,,1RE+09, ........, f

C +

I@00/TX1,4 1,6 1,8 2,0 2,22,4 2,6
Te@C 441 352 283 227182144 112

o gS03 , 1,2ppMS03

18



Figure 3. Plots of the precipitator inlet particle size distributions
used to model the performance of the Nelson Dewey Unit #2
precipitator.
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APPENDIX A

Stolchlometrlc Calculatlons of Flue Gas Composition and

Flow Rate



COMBUSTION CALCULATION - MOLAL BASIS
N DEWEY, LAMAR COAL

Excess Air (_) -- 30_
0 e
e o

' Flue Gas (F.G.) composition '', Fuel, O2, and Air per Unit of Fuel ,
' ' Moles per Fuel Unit (AF) '| 0 |

' : '$ -- 0

' ' Per : Mol : Fuel : 02 ' 02 ' ' ' ' ' ' 'I II " 0 II tl II il II I I

' Fuel ' Fuel | Wt ' Con- | Mul- :Moles ' CO2 | SO2 ' 02 ' N2 ' H20 * CO 'l | * II II II II

:Constituent : Unit :Divi- :stit- : ti- : Theo ,' ,' ,' ,' ,' ,' ,'
,' ,' Ib : sor : uent :plier | Reqd ', ', ,' ', ', ', ',

0
: .... : : : : : : : : : : : ,

' 63 47 ' 12 : 5 29 ' I : 5 29 : 5.29 ' ' ' ' ' ':C to CO2 , . , . . - . . , . , .
:C to CO ', 0.02 ', 12 : 0.00 : 0.5 : 0.00 ', ', ,' ', ,' *, 0.00 ',

i | l I l I (I I I 0 II
:C unburned ' 0.15 , . , , , , , , . , .
|H2 to H20 ' 4 35 ' 2 : 2 18 | 0 5 : 1 09 ' ' ' ' ' 2 IS ' *O • e * - • | | o 0 O • | I

' 1 | 0 04 ' ' 0 04 ' ' ' ' '' 1 15 ' 32 : 0 04 . , , , , . . .:S to S02 , • , . • .
:02 deduct ' ? 92 * 32 :-0 25 ' 1 :-0 25 ' ' :-0.25 ' ' ' 'e - o - | - e l (i e l |

:N2 ' 1.24 : 28 : 0 04 ' ' 0 O0 ' ' ' ' 0.04 ' ' 'l " | I " I | O I O O e

l I I I I l l l I l | OC02 I I I ' ' ' I , I I I .

•,H20 ' 1(; 14 ' 18 | 0 93 ' ' 0.00 ' ' ' ' ' 0 93 : 'l • tl * | I I I I II I • I

: ' 4.96 ' ' ' ' ' o . , , , ,Ash , , , , , , , , , , , ,
:Sum :100.00 ' ' ' ' 6.17 ' ' ' * ' * '| I I l I l I I I | I

I ... o | O O O O I
O l e o l l I e

.' Moles of 02 and Air Required for 30_; ,' .' ,' ,' ,' ,' ,'
' Excess Air ' ' ' ' ' 'I l l : I I I l

l __ l O l l l l O
l I I e o I | I

' 617' ' ' * ' ' ':02 Required (Theoretical) , . , , , , , , ,
' ' ' 1 85 ' ' ' '' 1 85 . . . . .:O2 Excess (_E.A. x O2) , . . , .

:O2 Total ' 8 02 ' ' ' ' ' * 'e • il | e il il e li
I l I I I I

:N2 Supplied (3.76 x 02) : 30.14 , , , :30.14 , , ,
• 38 15 ' ' ' ' ' ' ':Air Supplied, Dry (N2 + 02) , . , , , , , , ,

' ' ' ' ' 0.81 ' '' 081, , , , ,:H20 in Air (Dry Air x A/(B-A)) , . , .
:Air Supplied, Wet ' 38 96 ' ' ' ' ' ' 'O - 0 O I O O O I
O e O I I e o l
O ..... O O e l e l l

' 5 29 : 0 04 : I SO :30 18 : 3 91 : 0 O0 'Flue Gas Constituents , ...... .
| ______ |
0 |

NOTE: For air at 80 F and 60_ relative humidity, A/(B-A) = 0.0212 is often used



CALCULATION OF VOLUMEFLOW RATE
for N DEWEY, LAMAR

Boiler Heat Input = 1050.0 MMBTU/hr

HHV of Coal = 11326.0 BTU/Ib

SCFM VOL _ 64.0 VOL _ (dry)
02 : 378.2 x 1.60 : 605.1 3.9_ 4.31;

CO2 = 376.1 x 5.29 : 1989.6 12.9_ 14.21;
N2 : 376.4 x 30.18 : 11359.8 73.5_ 81.3_

H20 = 378.3 x 3.91 = 1479.2 9.6_
SO2 : 405.6 x 0.04 : 16.2 0.11; 0.11;
SUM 15449.8 100.0_ 100.0_;

Coal Burn Rate = 92707.0 lb/hr

Flue Gas Temp : 525.0 Detr F

Stack Pressure : 12.0 in H20, or 30.80 in H(

Stack 02 Content = 3.0 _;

Volume Flow Rate : 439233.5 ACFM at 525 Detr F and 30.80 in H(
wi th 3.9 _ 02

Volume Flow Rate = 416739.8 ACFM at 525 Deft F and 30.80 in Hit
with 3.0 _; 02



CALCULATION OF VOLUME FLOW RATE
for N DEWEY, LAMAR

Boiler Heat Input = 1050.0 MIdBTU/hr

HHY of Coal g I1328.0 BTU/Ib

SCP_ VOL • 64.0 VOL _ (dry)
02 : 378.2 x 1.60 : 605.1 3.9_ 4.3_

CO2 : 376.1 x 5.29 : 1989.6 12.9_ 14.2_
N2 : 376.4 x 30.18 : 11359,8 73.5_ 81.3_

H20 = 378.3 x 3.91 : 1479.2 9.6%
S02 : 405.6 x 0.04 : 16.2 0.1_ 0.1_
SUM 15449.8 I00.0_ 100.0_

Coal Burn Rate : 92707.0 ib/hr

Flue Gas Tesp = 448.0 Deg F

Stack Pressure = 12.0 in H20, or 30.80 in Hg

Stack 02 Content : 3.0

Volume Flow kate : 404897.5 ACFM at 448 Deg F and 30.80 in Hg
with 3.9 % 02

Volume Flow Rate = 384162.2 ACFM at 448 Deg F and 30.80 in Hg
with 3.0 _ 02
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APPENDIX B !

Predicted Resistivities for Lamar Coal Ash



1B&_tPl LOT, LAMAlt,COAL

REQUIRED FOR COMBUSTION
MOLES/IO0 LB FUEL

AS RECEIVED MOLES PER AT I00_ TOTAL AIR
. ms ms ms am am

ULTIMATE COAL 100 LB .................
ANALYSIS FUEL 02 DRY AIR

am mmms am mm mmms mmmm am mm ms. ,m. mmmmms m,mm,m, mm am mm. ms mm m. mmmmms mm mmmm lm ms, ,.

C 63.64 5.299 5.299 25.223
H2 4.35 2.153 1.077 5.124
02 7.92 .248 -.248 -1.180
N2 1.24 .044 .000 .000
S 1.15 .036 .036 .171
H20 16.74 .929 .000 .000
ASH 4.96 .000 .000 .000

SUM 100.00 8. 709 • 6.164 29. 338

REQ FOR COMBUSTION
MOLES/tO0 LB FUEL

@30_ EXCESS AIR
minim.

02 DRY AIR
m, mm ms ms ms mm am mm mm .m, mm ms m,,

02 AND AIR * 130/100 TOTAL 8.013 38.139 .
EXCESS AIR 8.801
EXCESS 02 1. 849

PRODUCTS OF COMBUSTION
,_, m, m _ ..,..m .,w _. ,_. mm mJ m _, ml ,_ ms

TOTAL
MOLES/IO0 _; BY VOL _ BY VOL

LB FUEL WET BASIS DRY BASIS
mm .m mm m m.m. am

CO2 5. 299 12. 850 14. 184
H20 3.881 9.411 .000
SO2 .036 .087 .096
N2 30.174 73.169 80.770
02 1.849 4.484 4.949
SUM WET 41.239
SUM DRY 37.358

H20 9.4
SO2 870
SO3 .9

E 12



CORRECTED
ASH ASH ATOMIC

ANALYSIS ANALYSIS CONCENTRATION

LI20 .02 .02 .035
NA20 .51 .51 ..431
K20 1.23 1.24 .683
MGO .88 .89 .857
CXO 8.34 8.41 5.837
FE203 21.43 21.62 4.213
Xh203 19.16 19.33 5.900
SIO2 40.54 40.90 17.650
TIO2 .92 .93 .301
P2O5 .55 .55 .o87 ._
SO3 5.55 5.60 1.360

SUM 99.13 100.00 37.355

SUM OF LITHIUM AND SODIUM ATOMIC CONCENTRATIONS .47
SUM OF MAGNESIUM AND CALCIUM ATOMIC CONCENTRATIONS 6.7
IRON ATOMIC CONCENTRATION 4.2

RHO(VSA) RHO(VSA) RHO(VSA)
IO00/T(K) DEG K DEG C DEG F RBO(VS) .9 PPM 1.0 PPM, 4.0 PPM

_ m_m_ _m_ _m_m_ __m m__._

1.40 714 441 826 2.1E+08 2.1E+08 2.1E+08 2.1E+08
1.50 667 394 740 5.7E+08 5,7E+08 5.7E+08 5.7E+08
1.60 625 352 665 1.5E+09 1.5E+09 1.5E+09 1.5E+09
1.70 588 315 599 4.2E+09 4.2E+09 4.2E+09 4.2E+09
1.80 556 282 540 1.1E+10 1.1E+10 1.1E+10 1.1E+IO
1.90 526 253 488 3.0E+10 3.0E+I0 3.0E+10 3.0E+10
2.00 500 227 440 7.8E+10 7.7E+I0 7.6E+10 7.2E+10
2.05 488 215 418 1.2E+11 1.1E+11 1.1E+11 9.4E+10
2.10 476 203 397 1.8E+11 1.6E+11 1.5E+11 9.2E+10

!
2.15 465 192 378 2.6E+11 1.7E+11 1.6E+11 6.0E+10
2.20 455 181 359 3.3E+11 1.4E+11 1.3E+11 3.0E+10
2.25 444 171 340 4.0E+11 8.7E+10 7.6E+10 1.4E+10
2.30 435 162 323 4.2E+11 4.6E+I0 4.0E+10 6.0E+09
2.35 426 152 306 4.0E+11 2.3E+10 2.0E+IG 2.6E+09
2.40 417 144 290 3.6E+11 1.1E+I0 9.4E+09 1.1E+09
2.44 410 137 278 3.1E+11
2.45 408 135 275 3.0E+11 5.3E+09 4.5E+09 4.8E+08
2.49 402 128 263 2.5E+11 2.2E+08.
2.50 400 127 260 2.4E+11 2.5E+09 2.1E+09
2.55 392 119 246 1.9E+11 1.2E+09 9.9E+08
2.58 388 114 238 1.6E+11 7.1E+08' 6.6E+08.
2.60 385 111 233 1.4E+11
2.70 370 97 207 6.7E+10
2.80 357 84 183 2.7E+10

* RESISTIVITY AT ACID DEW POINT.

NOTE: BECAUSE THE PREDICTED RESISTIVITY VALUES ARE VERY
SENSITIVE TO SEVERAL FLUE GAS AND ASH COMPOSITIONAL FACTORS,
ONE MUST EXERCISE GREAT CARE IN THE SELECTION AND PREPARATION
OF COAL AND ASH SAMPLES. FURTHERMORE t THE QUALITY OF TIIE
QUANTITATIVE CHEMICAL ANALYSIS WORK IS OF GREAT IMPORTANCE.
IN ESTABLISIIING THIS PROGRAM, THE AS-RECEIVED, ULTIMATE COAL
ANALYSES WERE OBTAINED USING ASTM D3176 PROCEDUREt AND THE
COAL ASH WAS PRODUCED USING ASTM D271 PROCEDURE FOLLOWED BY
, o_,n v_tye_yn_t _ ln_n nPnnPPe r + _R - 1N I)_RER_ C IN



RESISTIVITY PREDICTION BASED ON WORK DONE BY
DR. ROY BICKELHAUPT OF SOUTHERN RESEARCH INSTITUTE.
THE RESEARCH WAS SPONSORED BY TIlE PARTICULATE
TECilNOLOGY BRANCH, INDUSTRIAL ENVIRONMENTAL RESEARCll
LABORATORY OF THE ENVIRONMENTAL PROTECTION AGENCY,
DR. L. E. SPARKS, PROJECT OFFICER.

lamar

REQUIRED FOR COMBUSTION
MOLES/100 LB FUEL

AS RECEIVED MOLES PER AT I00_ TOTAL AIR
ULTIMATE COAL 100 LB

ANALYSIS FUEL 02 DRY AIR

C 71.38 5.943 5.943 28.289
H2 4.96 2.455 I .228 5.843
02 11.62 .363 -.363 -1.728
N2 1.68 .060 .000 .000
S 1.80 .056 .056 .267
H20 3,79 ,210 .000 .000
ASH 4.77 .000 .000 .000

O

SUM 100.00 9.087 6.864 32.6'71

REQ FOR COMBUSTION
MOLES/IO0 LB FUEL

@30_ EXCESS AIR

02 DRY AIR
mammmm_

02 AND AIR * 130/100 TOTAL 8.923 42.472
EXCESS AIR 9.801
EXCESS 02 2.059

PRODUCTS OF COMBUSTION

TOTAL
MOLES/100 _ BY VOL _ BY VOL

LB FUEL WET BASIS DRY BASIS

CO2 5.943 13.141 14.262
H20 3.555 7.860 .000
SO2 .056 .124 .134
N2 33.613 74.323 80.663
02 2.059 4.553 4.941
SUM WET 45.225
SUM DRY 41.671

H20 7.9
SO2 1240
SO3 1.2

E 12





i

Calculated values of resistivity for a sodium depleted layer of
Lamar coal ash

IO00/T(K) DEG K DEG C DEG F RHO(VI) RHO(VD)

1.3 769 496 925 7.8E+07 4.7E+08
1.4 714 441 826 2.1E+08 1.4E+09
1.5 667 394 740 5.7E+08 4.2E+09
1.6 625 352 665 1.5E+09 1.3E+10
1.7 588 315 599 4.2E+09 3.8E+10
1.8 556 282 540 1.1E+10 1.1E+11
1.9 526 253 488 3.1E+10 3.5E+11

NOTE: BECAUSE THE PREDICTED RESISTIVITY VALUES ARE VERY

SENSITIVE TO SEVERAL ASH COMPOSITIONAL FACTORS, ONE MUST
EXERCISE GREAT CARE IN THE SELECTION AND PREPARATION OF

COAL AND ASH SAMPLES_ FURTHERMORE, THE QUALITY OF TIIE
QUANTITATIVE CHEMICAL ANALYSIS WORK IS OF GREAT IMPORTANCE.
WHEN USING THIS PROGRAM, THE COAL ASII SHOULD BE PRODUCED
USING ASTM D271 PROCEDURE FOLLOWED BY A SECOND IGNITION AT
1050 DEGREES C + OR - 10 DEGREES C IN STILL AIR FOR AT
LEAST 10 HOURS.

NOTE: RHO(VI) is the inltlal resistivity, and RHO(VD) is the deplet
resistivity.



TRIP REPORT
NELSON DEWEY UNIT 2 PRECIPITATOR INSPECTION

September 16, 1991

A visit was made to the Nelson Dewey Station of wisconsin
Power and Light Company to perform an internal inspection of the
Unit 2 electrostatic precipitator. The inspection was begun in
the penthouse area (insulator compartment) and the focus of the
inspection was locating any problems which might limit the
performance of the unit.

The precipitator was supplied by Research Cottrel]. It has
two chambers, each having three mechanical fields in the direction
of gas flow. The center mechanical field is split into two
electrical field in the direction of gas flow, thus, there are
four electrical fields. That is, the inlet field is a 9 foot
field, followed by a 4 1/2 foot field, followed by a 4 1/2 foot
field and then the outlet is a 9 foot field. The mechanical
sections are rapped on the leading and the trailing edges of the
plates.

The Unit 2 precipitator has some features which should be
pointed out. There is no baffles below the plate suspension at
the leading and trailing edges of the fields therefore, there is
the potential for high sneakage over the tops of the plates. This
was evidenced by heavy ash deposits on the wire frames. Also, the
number of vibrators on the wire frames were greater than one would
typically find. For the inlet and outlet fields, one vibrator is
attached to the support members of frame, and there are 3
additional vibrators equally spaced between the frame supports.
The center fields have vibrators on their supports and two equally
spaced between the supports.

For counting purposes, the north chamber of the precipitator
was designated Chamber 1, and lanes were counted from north to
south. The results of the inspection were as follows:

PENTHOUSE:

o All of the high voltage feed-through bushings had a heavy
coating of dust on them, but did not appear to have any
electrical tracking.

o The wire rapper isolation insulators had a light coating of
dust, but for the most part are fairly clean.

o All but two of the wire tapper shafts were bound in their
upper penetrations of the penthouse. That is, where they
extend through the roof for connection to the vibrators. A
plant electrician indicated that plans were to modify these
feed-throughs by replacing the gland packings with boot
seals. This modification should free these shafts. A

similar modification has been made to the plate tapper
shafts in the past 18 months.
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UPPER WIRE FRAMES:
..

CHAMBER 1, INLET FIELD:
o Ash deposits on the plates were very light, thus, it was

felt that these plates were being sufficiently rapped.

o The dust deposits were uniformly built-up on individual
wires. The smallest deposits had a diameter of about 3/8
of an inch. The largest deposits were about 1 inch in
diameter. It was felt that wire cleanliness was a problem
which could have limited electrical conditions.

o The north and south sides of Cell 1 were carbon copies of
each other.

o The wire-to-plate alignment was good at the tops of the
plates.

CHAMBER 1, CENTER FIELD:

o The upper 6 to 8 feet of the plates had 1/4 to 3/8 inch
deposits on all plates.

o Wire build-up was similar to that seen in the inlet field.

o The wire-to-plate alignment was good at the tops of the
plates.

CHAMBER 1, OUTLET FIELD:

o The wire deposits were uniform and not very thick. All of
the wires were about 3/8 of an inch in diameter, the dust
was fairly hard to remove.

o Plate deposits were spotty, but very heavy in some
locations, with deposits up to 1/2 inch thick or thicker.
It appeared that a lot of dust had fallen off after the
unit had come off line which contributed to the spotty
build-ups.

o The wire-to-plate alignment was good at the tops of the
plates.

CHAMBER 1, T/R SET 2B:
o The voltage divider on the north side of this set seemed to

have an encasement which was leaking oil. This had allowed
the divider to track (electrical current path). This could
be limiting voltage to this set and should be checked.

/
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CHAMBER 2, INLET FIELD:
o The wire deposits on both the north and south sides of the

field were similar to those seen in Cell 1. All wires had
nominally 3/8 inch diameters with a few having diameters up
to an inch. It was estimated that approximately 10-15% of
the wires had the larger diameters.

o The plates had minimal deposits of ash.

o The wire-to-plate alignment was good at the tops of the
plates.

CHAMBER 2, CENTER FIELD:
o The upper 6 to 8 feet of the plates had 1/4 to 3/8 inch

deposits on all plates. The outer layer of the deposits
contained a large amount of carbon. The carbon was most
likely deposited during shut down. The underlying ash was
a gray color, and was very fluffy. Below the gray layer
was a thin orange colored ash, which was almost like
cement. It was crusty and could not be rubbed, but had to
be scraped from the plate.

o Wire build-up was similar to that seen in the inlet field.

o The wire-to-plate alignment was good at the tops of the
plates.

CHAMBER 2, OUTLET FIELD:
o Condition of this field very similar to that of the outlet

outlet field of Chamber I, there was very heavy plate
deposits in some areas. Again, it looked as if dust had
fallen off in some areas. The deposits were heavier on the
back half of the plates.

o There were one or two areas where wire deposits were heavy,
but in general, they were similar to those seen in the
outlet field of Chamber I.

o The wire-to-plate alignment was good at the tops of the
plates.

LOWER ACCESS:

CHAMBER 1, INLET FIELD:
o Looking toward the inlet between fields I and 2, the wire

deposits consisted of a fluffy layer for the outer surface,
but the inner layer of ash was very hard and crusty. This
crusty layer would be difficult to remove.

o The plates also had a very crusty layer which was from 1/32
to 1/16 inch thick. It was felt that it would require
either sand blasting or water washing to remove this
layer.
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CHAMBER 1, CENTER FIELD:
o Looking toward the outlet into field 2, the wires were

slightly out of tolerance, that is, the lower wire frame
was slightly out of alignment. In some lanes, the wire-to-
plate spacing was 4 inches, where the minimum should be 4-
1/4 inches. There were a few lanes with a wire-to-plate
spacing at the bottom of 3 3/4 inches.

o Again, the problem of the crusty under layer of ash on the
plates and wires was seen.

o Lane 9 of the 3rd field looking toward the inlet from the
outlet side of the field, the wire-to-plate spacing at the
bottom of the plates was approximately 3 1/2 inches towards
the south side of the lane. This problem was caused by the
combination of the plate-to-plate spacing being off and the
lower wire frame being slightly out of adjustment. This
would definitely limit the voltage attainable for this
field. This alignment problem carried over for several
lanes, but was not as severe in other lanes.

CHAMBER I, OUTLET FIELD:
o Looking toward the outlet, the 1st two of wires in lanes 11

and 12 had wire-to-plate spacings of approximately 4 inches
to one side. The problem did not carry throughout the
field, but was seen in only a few lanes. This spacing
problem should be corrected, or the effected wires removed.

CHAMBER 2, INLET FIELD:
o The wire and plate deposits were similar to those seen in

Chamber 1.

CHAMBER 2, CENTER FIELD:
o The 2nd field looking toward the outlet, the wire and plate

build-up similar to that seen in Chamber 1.

o Lower wire fame alignment for the field was pretty good.

o The 3rd field looking toward the inlet, the wire-to-plate
spacing at the bottom in lane 15 was approximately 4 inches
to one side. There were several lanes in the area which
had this problem.

o In lane 30 and carrying through to 4_, There were several
lanes with wire-to-plate spacings below 4 inches. Some as
low as 3 3/4 inches.

CHAMBER 2, OUTLET FIELD:
o The the lower wire frame was slightly out of alignment (off

approximately 1/4 inch).
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GENERAL:
o At the inlet of Chamber 2, there was 3 to 4 feet of ash

between the Ist and 2nd perforated plates.

o All of the door gaskets were hardened and should be
replaced.

I

o Several of the access door covers had no insulation. The
lack of insulation was permitting severe corrosion to take
place in these areas.

RECOMMENDATIONS:

o The surfaces of the plates and wires should be cleaned down
to the metal to insure that a resistive coating is not
limiting power input.

o All wire-to-plate spacings should be checked for
alignment. Those wires or wire frames which are not within
tolerance should be brought back into alignment.

o The voltage divider for T/R set 2B should be checked and
replaced if found to be bad.

o The roof penetrations for the vibrator tapper shafts should
be freed.

o Areas having inadequate insulation should be properly
insulated.

o The fly ash which has collected between the inlet
perforated plates should be removed, and the perforated
plates modified to avoid future deposits or a "puffer"
system installed to keep this area clear of ash deposit.



4,6 BASELINE PRECIPITATOR PERFORMANCEEVALUATION

Nelson Dewey #2's precipitator was supplled by Research Cottrell, Inc.

and operates under positive pressure st a temperature of approximately

500"F st full load. The Air Pollutlon Control Technology Company (APCO)

was contracted during the basellne tests to aid in evaluatlng

pre-retroflt precipitator performance. In addition, s subsequent report

by APCO rill address precipitator performance predictions during cyclone

reburn operation.

APCO Services obtained current voltage data from each of the

precipitators T/R sets in conjunction vlth the basellne tests. These

data are tabulated in the followlng Tables 4.6-I to 4.6-4.

Table 4.6-I. Current versus Voltage data for T/R set 2A of Nelson Dewey

Station Unit 2 taken Hay 31, 1990.

PRIHARY SECONDARY

VOLTAGE CURRENT VOLTAGE CURRENT

(volts) (stops) (kV) (mA)
;

40 0 20 0

55 0 22 lO

65 0 24.5 15

85 0 26 25

I00 0 28 40

120 5 30.3 50

150 15 34.5 I00

165 40 35 150 spark



Table 4.6-2. Current versus Voltage data for T/R set 2B of Nelson Dewey

Station Unit 2 taken Hay 31, 1990.

PRIMARY SECONDARY

VOLTAGE CURRENT VOLTAGE CURRENT

(volts) (amps) (kV) (mA)

45 0 20 0

50 0 22 0

60 0 24.5 0

70 0 27 0

85 0 30 0

95 0 32.5 I0

34 20

140 20 35.5 50

145 25 36 75

150 30 34.8 110 spark

Completed 0924

!

Table 4.6-3. Current versus Voltage data for T/R set 2C of Nelson Dewey

Station Unit 2 taken May 31, 1990.

PRIHARY SECONDARY

VOLTAGE CURRENT VOLTAGE CURRENT

(volts) (stops) (kV) (mA)

40 0 20.3 0

45 0 22.3 5

55 0 24,8 5

75 0 26.8 5

95 0 29.8 lO

• t 110 0 31.8 20

125 0 33.8 40

140 5 34.8 50 spark

Completed 0932



Table 4.6-4. Current versus Voltage data for T/R set 2D of Nelson Dewey

Station Unlt 2 taken May 31, 1990.

PRIHARY SECONDARY

VOLTAGE CURRENT VOLTAGE CURRENT

(volts) (amps) (kV) (mA)

45 0 20.5 0

50 0 22.3 5

65 5 24.5 10

85 10 27 15

105 10 29 40

130 15 31.5 75

140 20 32.5 100

160 35 34.3 155

175 50 35 210

183 60 35.8 275

190 68 36.8 310

195 75 36.5 350 spark

!

Completed 0942

Plots of the individual V-I curves are given In Figures 4.6-I - 4.6-4.

Also, plotted in these figures are typical V-I curves for a precipitator

of thls design operating at design conditions. The measured V-I curves

are represented by solid lines and the theoretical curves by dashed

lines. One can see that reasonably good agreement was obtained for the

Inlet field of the precipitator even though the current density was low,

but poor agreement was obtained for the remaining three flelds. The

shapes of the measured curves indicate that the ash resistivity was high

(5 x I0It ohm-cm to I x 1012 ohm-cm). Resistivity predicted from coal

and ash chemistry was on the order of 4 x 109 ohm-cm for the

preclpita_ors operating temperature. Also, the curves indicate that the

discharge electrodes or collecting plates associated wlth T/R sets 2B and

2C may have had excesslvely thick dust deposits.



Figure 4.6-i Current versus Voltage for T/R Set 2A of Nelson Dewey Station, Wisconsin
Power and Light, May 31, 1990.

SECONDARY VOLTAGE (k:V)



Figure 4-6-2 Current versus Voltage for T/R Set 2B of Nelson Dewey Station, Wisconsin
Power and Light, Hay 3], 1990.
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Figure 4.6-4 Current versus Voltage for T/R Set 2D of Nelson Dewey Station, Wisconsin
Power and Light, May 31, 1990.
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The boiler was operating at a load of II0 MW with a steam flow of 784

klb/hr at the tlme the precipitator V-I curves were taken. The

economizer 02 concentration was 2.6% and the stack opacity was

approximately 10.3%. The operating points for the individual T/R sets

following the taking of the current-voltage data are given In Table

4.6-5. Also given In Table 4.6-5 are T/R set readings for Unlt I.

Although the theoretical curves plotted in Figure 4.6-I thru 4.6-4 do not

extend into the range of the operating points for Unit I, one can see

that much better agreement between measured and theoretical values would

be obtained for the Unit I data.

Table 4.6-5. Electrical conditions obtained for Unlt I and Unit 2

precipitators at Nelson Dewey Station of Wisconsin Power

and Light, May 31, 1990.

T/R SET PRIMARY SECONDARY AVERAGE

VOLTAGE CURRENT VOLTAGE CURRENT CUR DEN

(V) (A) (kV) (mA) (nA/cm 2)

Unit 2:
a

2A 145 I0 34.5 90 2.1

2B 135 20 36 60 2.8

2C 145 15 34.5 60 2.8

2D 190 62 36.5 300 6.9

Unlt I:

IA 210 70 39.5 250 5.8

IB 230 95 43 400 18.4

IC 238 105 36.5 460 21.2

ID 240 170 26 900 20.7

A mathematical model developed by Southern Research Institute for the

U.S. EPA Fas used to predict precipitator performance based on the

electrical data obtained for Unlt 2. The flue gas flow rate and inlet

mass loading were estimated from coal chemistry data for the Indiana

Lamar Coal which was being burned. The parameters used In thls model are



listed in Table 4.6-6. Several model runs were made, with the inlet

particle slze distribution being adjusted between runs, until a predicted

opacity value was obtained which was in close agreement wlth the measured

opacity. The best results were obtained for a particle slze distribution

having a mass median diameter (HHD) of 13 pm and a RHS standard deviation

(Op) of 2.9. Thls standard deviation would be typical for a cyclone
boiler, but the MHD would be approximately 45% larger than that normally

found for a cyclone boiler. A smaller slze distribution would have led

to a lower predicted collection efficiency and a higher opacity.

Table 4.6-6. Input parameters for the precipitator model which were

used in modeling the Unlt 2 precipitator at Nelson Dewey

Station of Wlsconsln Power and Light.

lnlet mass loading - 0.492 gr/ACF w/o reburn

Flue gas temperature - 525 °F

Volume flow rate - 475,000 ACFH, SCA = 272 ft2/kACFH

Face velocity - _..9 ft/sec

# of Electrlcal fields - 4

Plate height - 30 ft
a

Plate length - 9 ft, flds 1 & 4; 4.5 ft, flds 2 & 3

of gas passages - 82

Plate-to-Plate spacing - 9 inches

Wire-to-Wire spacing - 9 inches

Wlre diameter - 0.109 inches

The results of the model calculation are listed in Table 4.6-7. A value

of 5% sneakage per baffled section (5) wlth a 15% RHS deviation In gas

velocity (Og) gave a predicted opacity closest to that measured. These
values of S and o are typical.

g

Plant personnel indicated that a degradation In precipitator performance

wlth tim_ was noticed when a switch to the Indiana Lamar coal was made.

Many "hot-slde" precipitators experience a similar degradation when

burning coals having ashes with low sodium and/or high calcium content.



These ashes usually have a moderate inherent resistivity (5 x 109 to I x

1010 ohm-cm). Nith time, the ash layer adjacent to the collectlng plates

becomes depleted in sodium ions (the primary current carrier) and the

resistivity of the adjacent layer rises. This layer is not removed with

rapping and the net resistivity of the layer (old plus new deposits)

increases, thus leading to the degradation in performance. Sodium

depletlon could be s problem with the Lamar coal which has an ash

containing approximately 0.Sg sodium and approxlmately 8.5Z calclum.

Table 4.6-7. Results from model calculations for the Unit 2

precipitator st Nelson Dewey Station of Nisconsln Power

and Light.

RUN # SCA AVE. AVE. INLET

(ft / CUR. DEN. VOLT. l_iD o SNEAK o EFF. OPACITY
par gas

kACFM) (nA/cm2) (kV) (g) (pm) (Z) (Z) (Z) (g)

280 4.37 34.9 13.0 2.9 0.0 0.0 97.20 8.7

0.05 0.15 96.32 10.4

0.05 0.20 96.12 10.8
I

0.05 0.30 95.64 11.6

• !



APPENDIX NO. 9

Summary of T and A Series Tuning
and Optimization Test Data



SUMMARY OF T AND A SERIES TUNING AND OPTIMIZATION TESTS

TI_T 0iAE LON) 81ERM 914 FI4 SH RH CTOLON %O1= CTC _ ttuORN _--V-L_nr _ ;HE:mL_ _xa.tat #a_YtJN. N)Jtmw.u
MW iV FLOW OUT OUT 91q:lRr SPRAY C(ML MAX IN INPUT HUT (I..qSS. PaR 81t)lCH 6TOCH FtLTOBtt FLYASH

temlq TEkF TERF ROW FLOW FLOW CT(IONI SI_V % NLe_R nPM _L SFS.n S_0T
_w,J_OMTTE_R ..... m.lmlmI tm-m _ elm .

1BSl 11 21 91 110 783.301 9961 999 _ 41.96! i3.60 96.18 102.27 3 0.00 0.00 0'" 19.30 1.1610 1.0_10 0.00 0.00
2! BS2 11 25 91 110 779.68i 9991 996! 38.421 0.00 96.20 _""'"'i 3 0.00 0.00 0 19.70 1.1640 1.1000 0.00 0.00
$ 4 4 3 92 110 776.73 9991 997 46.47 4.23 91.30 95.10] 3 0.00 0.00 0 24.10 1.1820 1.1190 0.00 0.00

4 4A 4 3 92 111 780.97 999; 1002 55.72 11.18 92.79 76.01

96.66 3 O.(X) 0.00 0 23.60 1.1790 1.1180 16.86 16.86

s 4_A 4 29 92 110 778.86 _1000_1003 60.00 i 11.75 g2.02 g5,85 3 0.00 0.00 0 22.70 1.1810 1.1070 O.00 0.00
• awr 221 92 110 793.33 9771 978 0.00 0.00 72.96 76.02 3 25.23 24.57 140 14.60 0.9711 1.0796 46.95 46.95
7 271" 2 21 92 110 778.05 9961 1001 2.68: 0.00 72.97 3 25.42 24.58 140 15.20 0.8871 1.0_S 56.78 44.76
• 2ZA 5 1 92 110 786.12 994 : 996 0.00 0.00 70.61 73.55 3 27.86 26.11 160 21.40 0.9567 1.0886 4.03 43.48

• 2 4 1 92 773.18 996 992 67.601 9.82 93.80 97.71 3 0.00 0.00 0 23.50 1.1810 1.0980 0.00 0.00
_o _ 4 1 92 :772.33 996 1000 26.54 9.65 65.51 68.241 3 26.95 2625 140 16.00 0.8945 1.0394 50.08 50.08

. 11 _AA 4 29 92 778.85 994i 998, 1.56i 0.00 64.74 67.441 3 28.22 26.30 160 16.20 0.8889 1.0M!3 0.00 0.00
3 4 2 92 781.88 1002 : 996 5428 22.00 93.38 97.27_ 3 0.00 0.00 0 22.70 1.1970 1.0450 0.00 0.00

13 3A 4 2 92 778.32 999 ! 1001 3.95 ! 0.00 64.54 67.23 3 27.37 26.33 140 14.60 0.8670 1,0533 63.71 44.8814 _ 4 29 92 784.14 1001 996 3.43 0.00 65.19 67.91 3 28.06 26.32 160 14.60 0.8604 1.0549 0.00 0.00
is 31] 4 2 92 774.00_ 999 1003 6.98 3.48 65.12 67.83] 3 27.39 26.43 140 19.80 0.8713 1.0307 0.00 0,00
m e 4 7 92 780.46; 994 996 79.99 15.51 92.52 96.38 _ 3 0.00 0.00 0 23.10 1.1910 1.1120 0.00 0.00
17 oA 4 7 92 780.55 999 1007 29.54 0.00 65.63 68.36! 3 27.92 26.22 140 15.70 0.8347 1.0515 17.60 44.47
lo • 4 9 92 785.63:1000 1000 49.46 2.81 92.21 96.051 3 0.00 0.00 0 21.90 1.1680 1.1080 0.00 0.00
m _ 4 9 92 787.67 999 _1001 9.45 0.00 65.63 68.38 3 28.02 26.48 160 17,20 0,8841 %0883 46.95 46.95
2o 7 4 8 92 ;784.50 1000i 993 65.46 9.80 92.47 96.32 3 0.00 0.00 0 23.70 1.1830 1.0930 0.00 0,00
21 TA 4 8 92 786.41 999 j1004 16.69 0.00 65.61 68.34 3 ! 27.90 26.31 160 16.20 0.8569 1,0744 27.53 44.27
22 • 4 10 92 1790.16 996 ;1002 69.85 14.65 93.33 97.22 31 0.00 0.00 0 22.70 1.1740 1.0090 0.00 0.00

z3 _ 4 10 92 !789.49 999 11003 14.86 0.00 66.18 68.94 3 27.691 26.28 100 16.70 0.8775 1.0746 35.39 35,39
lo 4 13 92 i790.73 996 993 49.85 13.52 9328 97.18 3 0.00] 0.00 0 22.70 1.1790 1.0930 0.00 0.00

2s _oA 4 13 92 i784_32 999 i1002 8.69 0.00 65.75 68.49 3: 27.88 i 26.26 100 16.50 0.8732 1.0796! 69.98 44.33
_B lea 4 24 92 ;785.08 9961003 38.49 5.21 66.37 69.14 3i 27.34 26.06 160 16.80 0.8673 1.06521 34.55 34.55
27' _ 5 5 92 !801.44 998 1003 13.17 0.00 69.58 72.48 3 27.56 25.99 150 15.50 0.6715 1.0646i 21.36 44.78
m 31" 2 13 92 110 781.04 967 993 6.24 0.00 68.43 71.28 3 _ 28.86 27.79 140 17.50 0.9385 1.10951 69.36 44.18
m 4T 2 13 92 110 778.79 991 1002 0.00 0.00 69.22 72.10 3: 28.57 27.71 140 18.60 0.8871 1.1266] 40.73 40.73
3o _ 4 13 92 11() 784.75 1000 1004 21.04 9.41 64.30 66.96 3 29.65 28.40 140 16.40 0.8721 1.05921 27.63 43.89
3s mC 4 13 92 111 786.99 999 1006 26.20 10.92 64.76 67.46 3 29.49: 28.37 160 16.10 0.8715 1.0538i 25.17 43.63
32 ST 2 14 92 111 778.20 996 1005 0.00 0.00 68.53 71.39 3 29.25 28.34 140 17.20 0.8754 1.1015 0.00 0.00
33 Tr 2 15 92 111 787.35 960 997 0.00 0.00 68.85 71.72 3 29.081 28.24 140 17.10 0.8685 1.10621 0.00 0,00
34 llrr 2 18 92 109 752,90 1008 1023 38.90 0.00 66.06 68.81 3 29.96 28.31 140 16.30 1.0313 1.4071 0.00 0.00
as 2zr 2 19 92 110 785.59 954 985 0.79 0.00 69.83 72.74 3 28.80 28.25 140 14.70 0.9176 1.0040 56.57 44.47
33 _T 2 20 92 110 799.30 966 959 0.75 0,00 68.61 71.47 3 29.29 28.41 140 15.30 0,9267 1.1039 ! 0.00 0.00

37 ST 2 14 92 111 781,57 997 999 3.35 0.00 68.54 71.40 3 29.22 28.34! 140 16.80 0,8798 1.1054 0.00 0.00
1ST 2 17 92 110 780.34 995 995 2.04 0.00 67.02 69.81 3 30.42 29.33 140 16.50 0.8932 1.1345 0,00 0.00

3B lolr 2 15 92 110 778.62 985 997 0.00 0.00 68.02 70,85 3 29.30 28.19 140 15.90 0.8485 1.1170 0.00 0.00
4o mr 2 15 92 110 774.94 996 1002 0.00 0.00 67.95 70.78 3 29.33 2824 .!40 t 16.60 0.8534 1.1257 0.00 0.00



SUMMARYOF T AND A SERIESTUNING AND OPTIMIZATIONTESTS

_sT m_E LOreSWJ I m ,, s, ,, CVaLm %OF cvc ,gum m .o_r_ Execs m_um O'a.O-E_C,N. JO.,US_.uw Mw .LOWour OUTm_ m_ CmL mX ,* _ wur OL_S. N, S_¢-- SXOC, .LVJS, ,LV_
..m.m"mummup.LOW.LOW .LOWCVC,LO,,,SenV '.. ._m'.:, .P,U .r. m..er ."L.r

moAvvem ,.,mn trim, _ win ,,r. %

41 .,m" 2 18 _ 1101"r75._g_i 998 4.01 0.00 67.74 70.58 3 29.41 _.26 140 16._ 0._49 i.1038 0,03] 0.00
_ 2 19 92 1101rim.so_J4i1000 0.68 0.00 68.64 71._ 3 29.17 2629 140 15.20o._sgs 1.10_ 44.g5 44.96

43 ml" 2 17 92 1101778.03 997, 996 7.99 0.00 66.84 69.63 3 30.42 29.26 140 16.10 0.8609 1.1122 0.00 0.00
44 liT 2 15 92 109!784.30 9781 968 0.00 0.00 68.28 71.131 3 29.18 28.16 140 14.70 0.8455 1.1004 0.00 0.00
46 l"rlr 2 17 92 1101777.77 995 i 997 0.00 0.00 68.96 69.75 3 30.39 29.24 140 16.30 0.8683 1.1027 51.319 51.39
4o _ 5 7 92 1101819.59 996 i 996 29.45 8.69 70.11 73.03 3 29.36 27.98 150 14.90 0.8800 1.1000 26.15 44.10
47 ml" 3 5 92 110!774.04 1000 1004 22.19 0.00 67.34 70.15 3 29.51 28.21 140 16.40 0.8504 1.0765 34.33 34.33

40 :eST 2 20 92 111 793.67 991 979 2.98 0.00 65.04 67.75 3 33.03 32.68 140 15.60 0.9057 1.1243 43.54 43.544031T 2 24 92 111 800.57 974 962 0.00 0.00 65.77 68.51 3 32.76 32.07 140 14.40 0.8726 1.1005 0.00 0.00
so! 321" 2 24 92 111 783.03 996 1003 3.51 0.00 64.71 67.41 3 33.13 32.07 140 14.70 0.8255 1.1228 59.62 50.62

51 17A 4 27 92 110 763.37 9_ 1000 20.26 0.00 60.08 62.581 3 33.27 31.17 160 14.30 0.8051 1.0571 39.75; 39.7582 _ 4 28 92 90 614.39 1000 1000 11.36 0.00 51.69 53.841 3 29.62 22.78 160 15.50 0.8423 1.0419 36.80 50.04

Sa ,ZSlr 3 2 92 86 574.60! 998 1000 3.36 0.00 49.94 52.02 3 31.75 24.29 140 16.50 0.8669 1.1241 49.02 49.02
64 r,A 4 6 92 82 543.22; 999 1000 17.12 0.00 68.83 104.42 2 0.00 0.00 0 23.90 1.1690 1.1940 33.35 33.35
66 11A 4 15 92 82 554.33 992 1000 0.00 0.00 44.72 68.88 2 33.80 23.32 160 16.40 0.8513 1.0963 33.66 52.01
so! 11B 4 16 92 62 553.68! 991 1000 3.38 0.00 44.97 70.27 2 33.49 23.31 160 17.80 0.8645 1.0g09 31.86 51.66

67 i _1C 4 16 92 62.552.78 g94 1003 0.00 0.00 45.06 70.41 2 33.14 23.30 160 23.40 0.8458 1.0913 29.11 50.79
so_12A 4 16 92 83 556.90 _ 999 1001 5.75 0.00 45.59 71.23 2 33.18 23.19 160 17.10 0.8835 1.0735 44.60 44.60
so i _ 4 21 92 62 548.891 997 996 15.56 0.00 44.67 69.80 2 32.87 2324 160 18.70 0.9135 1.1174 49.72 49.72
col 4BM 5 7 92 62 518.24 998 997 23.66 0.00 49.18 76.84 2 32.88 22.96 150 15.70 0.8419 1.0825 18.96 52.02
m 11T 2 16 92 81 488.07 996 996 9.38 0.00 69.83 109.11 2 0.00 0.00 0 19.50 1.1410 1.1270 0.O0 0.00
e2! _r 2 16 92 82 497.57! 962 976 6.27 0.00 47.81 74.70 2 32.78 23.37 140 17.00 0.8753 1.1470 0.00 0.00
63 z3qr 2 16 92 82 494.10 991 994 2.85 0.00 47.88 74.81 2 32.70 23.35] 150 17.60 0.8744 1.1284 57.33 57.33
IN 14T 2 16 92 62 488.731 gg8 1001 3.23 0.00 47.51 74.23 2 32.93 23.38 160 17.00 0.8586 1.1295 52.31 52.31
es _T 2 24 92 83 502.59 976 979 20.99 0.00 71.52 111.751 2 0.00 0.00 140 19.10 1.1400 1.0120 0.00 0.00
o8 347 2 24 92 83 498.00 994 989 2.42 0.00 48.60 75.94 2 32.35 2323 140 16.30 0.8595 1.120g 0.00 0.00
o7 _lr 2 22 92 83 501.75 998 979 14.06 0.00 48.63 75.98! 2 32.18 23.14 140 16.80 0.8723 1.1338 54.76 54.76
eo :ml" 2 22 92 83506.21 999 971 16.52 0.00 49.59 77.48 2i 31.70 23.08 140 15.80 0.8614 1.1081 0.00 0.00
m _ 3 3 92 83 494.02:999 999 11.42 0.00 48.72 76.13 2 32.10 2321 140 1420 0.8640 1.1066 45.96 45.96
7o 471" 3 3 92 82 490.86 998 994 21.25 0.00 48.05 75.081 2 32.51 23.21 140 15.20 0.8545 1.1068 44.31 44.31

4mr 3 4 92 82 488.301 996 _1003 0.96 0.00 45.09 70.45 2 36.37 25.86 140 20.00 0.8565 1.1454 46.87 46.87
7"2 _B 4 16 92 83 500.84 996 995 15.74 0.00 47.34 73.97 _ 2 3020 21.20 160 17.80 0.9209 1.1009 48.75 48.75
T3 lgl_ 4 29 92 62 549.92 1000 1001 13.71 0.00 46.60 72.81 2 31.97 22.51 160 18.60 0.8727 1.06413 49.62 48.62
T4 377 2 25 92 70 415.73 _1000 956 5.68 0.00 60.66 94.78 2 0.00 0.00 0 22.30 1.1670 1.0900 0.00 0.00
75 421" 2 27 92 71 413.19 999 993 7.63 0.00 38.86 60.72 2 36.31 22.26 140 18.10 0.6720 1.1157 61.19 61.19

amr 2 25 92 70 415.17 991 975 2.38 0.00 38.00 59.381 2 37.87 2325 140 15_---_ 0.9326 1.1888 0.00 0.00
77 3Slr 2 25 92 70 410.751 _ 968 4.60 0.00 37.65 58.83 2 38.68 23.23 140 16.40 0.9128 1.2040 0.00 0.00
7o _T 2 26 92 70 460.47 991 975 2.38 0.00 37.99 59.36 2 37.87 23.25 140 15.20 0.9326 1.1888 53.79' 53.79

7ei IA 3 31 92 68j446.41 996 965 0.00 0.00 55.71 87.05 2 0.00 0.00 0 24.30 1.1600 1.1610 30.34 30.34
m i _OA 5 1 92 60 i400.40 985 964 0.00 0.00 36.33 56.77 2 31.06 16.43 160 19.90 0.9439 0.9912 60.60 60.60



SUMMARY OF T AND A SERIES 11JININGAND OPTIMIZATION TESTS

'IflEST IDA_ LORO 8'ifiENiJ _ _ _ RH _-_ONI ,if,OF ¢,,_,_ - _ t,_rt,_..L.,.,,. .'k-.._t_-_ii_4mt--,_am.-L_
MW MW FLOW OUT OUT _ _" (X)_L MAX IN W NqJT ;CLA_. AIR SltXH Sl"OIICH IqL¥/18H P,LYASH_L.IT gPUT

ILBH:I 11_ _ FLOW FLOW FLOW _CLONI Sl_ 'If. Itl_ RPM I,
_,LmvYl_ IL_..--'_. IL_..-'_.: mP-.':'_-. _ I, ,Jr,

as ai_ 5692 60409.29 993 961 0.00 0.00 36.17 56.52 2 32.20 17.26 160 19.70 O.u_06 1.0143 52.54 52.54

e2 ISi_ 4 23 92 50 392.32 9C7 971 0.00 0.00 33.60 ! 52.50 2 32.18 16.51 16_0 17.40 0.9202 1.0378 66.14 66.14
03 44T 2 27 92 66 433.20 991 973 0.72 0.00 57.68 90.13 2 0.00 0.00 13.80 1.0750 1.0730 0.00 0.00

04481" 3392 57,372.26 991 964 0.00 0.00 34.48 53.88 2 31.52 15.95 160 15.10 0.9623 1.0607 50.14 50.14
m 3o1" 22392 56]368.34 975 953 0.00 0.00 49.12 76.75 2 0.00 0.00 0 20.90 1.2060 1.1410 0.00 0.00
88431" 22792 55384.90902 943 0.00 0.00 3323 51.92 2 32.47 16.04 140 16.60 0.9766 1.1073 68.25 68.25

874o1" 22692 55355.099081996 i 962 17.44 0.00 31.76 49.63 : 34.68 16.96 140 15.70 1.0747 11"2288.1586i0.000"00 0.000"00 im 41T 22692 55352.87 976 12.83 0.00 31.35 48.96 34.93 16.94 140 17.10 0.9630 !
,,a -.-_.._- • _') _:_ 55 !-':B0.31 952 928 0.00 0.00 31.76 49.63 2 32.99i 1623 160 15.70 0.9706 1.0369 52.73 52.73



SUMMARY OF T AND A _ 11JINttG AND OFq'NIZATION TESTS

...... _ _ mUtmEO(mc win. m_ an AS (:am. ACt. TOtaLSSC_SECP'n nH Eta* am' E_r
IIBI UBC UBC EFF III111HOUT QIII TO IIIEf_IEO Ib"l_F F(-GT 19('-'C IN OUT If IF N: G/B QIIIB

LW La_ riB:inc._,m nmum B_ _ _ _ LO_ tW

I Bm 0.00 0.10 0.13 1053.0 0.0 0.0 87.40 88.38 2154 o.g5 0.gg 0.92 1.03 0.93 0.88 4.23 318.40
2 BS2 0.00 0.11 0.15 1034.0 0.0 0.0 87.29 88.58 2095 1.19 1.27 1.11 0.99 1.13 0.90 4.01 308.30
3 4 0.00 0.10 0.13 1075.0 0.0 0.0 87.66 87.89 2124 1.19 122 1.15 0.85 _ 1.46 0.61 4.68 338.80
,I 4A 0.04 0.04 0.05 1092.0 0.0 0.0 87.51 87.64 2198 1.05 1.10 1.03 0.76 1.23 0.57 4.98 352.60
S 4AA 0.00 0.04 0.05 1077.0 0.01 0.0 8822 88.63 2171 1.19 121 1.16 0.99 ! 124 0.91 4.68 311.30

o am" 0.86 0.88 1.15 998.0 ooO'O 0.0 86.6Q 87.97 lggl 1.21 1.25 1.17 1.05i 1.36 0.84
132. 0.g2 3.68 294.20• Wlr 1.16 0.67 1.16 994.0 781 ,.92 87.77 1956 1.19 121 1.16i 1.024 1.34. 0.90 3.84 302.80

• _ 0.04 0.53 0.68 1042.0 _ 0.0 87.771 88.10 2000 1.20 122 1.18 0.99 1.17 3.951 308.90

ii 2 0.00 0.05 0.05 1064.0 0_0 0.0 87.33 88.09 2171 1.29 1.38 1.21 d0.88 1.54 0.61 4.51 330.90

oo°°
m _ 0.41 0.41 0.55 1014.0 52.9 86.92 87.37 2114 1.03 1.01 1.04! 1.38

11 _ 0.00 0.56 0.73 994.0 100.6 2.5 _ 87.96 88.00 1953 124 126 1.22 1.34 0.81 4.01 308.80
0.g5 1.44 0.68 4.19 316.3012 3 0.00 0.05 0.05 1101.0 0.0 0.0 87.38 88.45 2170 1.0g 1.06 1.11

13 3A 0.46 0.32 0.43 990.0 50.9 87.47 87.83 2036 1.07 1.03 1.10: 1.50 0.61 4.44 328.t50
14 3AA 0.00 0.56 0.73 989.0 88.7 2.0 88.00 68.05 1968 1.25 127 123 0.95 127 3.g7 307.70

IS 3B 0.00 0.53 0.71 1038.0 51.5 4.5 05.90 87.40 2016 1.03 0.97 1.07 0.84 1.57 0,61 I 4.58 335.80
m • 0.00 0.04 0.05 1092.0 0.0 0.0 87.74 88.29 2226 123 1.28 1.17 0.82:1.55 0.56 4.39 325.50

17 eA 0.06 0.55 0.71 1003.0 58.6 9.1j 87.41 87.62 2101 1.15 1.17 1.13 0.80 1.45 0.56 4.38 326.50
18 • 0.00 0.05 0.06 1069.0 0.0 0.0! 87.84 88.59 2132 127 1.28 12.4 1.01 1.16 0.79 4.11 313.00

m_ 0.44 0.44 0.57 1019.0 52.6 0.01 87.79 88.15 2024 1.17 1.21 1.13 0.95 1.21 0.80 4.03 310.20
ao 7 0.00 0.04 0.05 1094.0 0.0 0.0! 87.56 88.51 2143 1.34 1.34 1.34 1.02 1.39 0.60 4.19 316.20
21 7A 0.15 0.24 0.31 101t.0 54.8 0.0 87.99 88.39 2054 1.13 1.10 1.17 0.96 1.151 0.84] 4.05 310.80
;_ II 0.00 0.04 0.05 1094.0 0.0 0.0 88.31 848.71 2186 1.24 1.25 122 1.03 1.29 0.89 4.00 307.70
;_ _ 0.52 0.52 0.68 1017.0 53.5 0.0] 87.66 87.94 2036 1.18 126 1.16 0.98 t24 0.78 4.12 314.50
gq lo 0.00 0.04 0.05 1090.0 0.0 0.0 87.84 88.67 2135 1.22 1.34 1.10 1.00 127 0.87 4.04 308.50
2s m 1.01 0.60 0.78 1009.0 101.9 0.0 87.49 87.89 1976 1.22 1.27 1.16 0.95 127 0.80 4.08 312.80
2B m 0.76 0.76 0.99 1018.0 59.8 9.6 87.66 87.71 2094 123 1.21 123 0.gg 127 0.85 4.06 312.50
zx mM 023 0.48 0.64 1003.0 101.4 11.3 87.92 88.10 1976 1.30 1.32 1.26 0.98 1.46 0.85 4.01 300.00
aS 31" 0.50 0.31 0.41 1014.0 44.1 0.0 87.36 88.26 1988 1.18 1.21 1.15 0.92 1.19 0.84 4.07 311.(10
2o 41" 0.65 0.65 0.87 1026.0 642 18.9 65.90 87.64 1958 1.19 123 1.14 0.91 1.23 0.89 4.03 310.70
3o _oB 0.14 022 0.29 1024.0 92.5 0.0 87.86 8825 2046 1.12 1.16 1.98 0.91 1.17 0.77 421 317.(10

3_ _C 0.13 0.22 0.29 1026.0 91.8 i 0.0; 87.87 88.29 2061 1.06 1.09 1.03 0.87 1.10 0.86 4.17 315.90
32 ST 0.00 0.55 0.74 1015.0 43.6 0.01 87.12 87.99 1g09 1.14 1.18 1.10 0.93 126 0.86 4.01 309.150
_B 71. 0.00 0.54 0.72 1017.0 40.5 0.0 _ 8726 88.18 1965 122 1.29 1.16 1.04 122 0.92 3.87 303.20

88.21 2094 1.15 1.03 1.24 1.04 1.30 o.go34 l_r 0.00 0.57 0.76 982.0 47.3 0.0 87.39 3.79 2g0.00
35 221. 1.15 0.87 1.16 1004.0 0.0 0.0 86.76! 88.05 1986 1.25 126 121 1.12 _ 1.31 0.94 3.64 293.20

_r_1" 000 0.55 0.74 1001.0 0.0 0.0 87.13 88.47 1966 1.25 1.36 1.15 1.06 1.37 0.97 3.58 290.00
37 81" 0.00 0.55 0.74 1013.0 44.0 0.0 87.10 87.93 2002 1.10 1.12 1.07! 0.90J 1.25 0.86 4.07 312.60
3B mlr 0.00 0.55 0.74 1004.0 45.6 1.3 87.31 88.29 1963 1.21 1.27 1.15 1.07 1.361 0.96 3.75 297.50
3o lo1" 0.00 0.56 0.75 996.0 76.6 54.5 87.15 87.95 1955 1.18 1.24 1.12 0.94 121 0.88 4.03 310.40
4o mr 0.00 0.55 0.74 1004.0 77.4 48.6 8723 88.07 1956 1.19 1.23 1.14 0.95 126 0.92 i 3.94 306.150



SLffAMNtY OF T N_ID A SE3:IIESTUNING AND OPTIMZATION TEST'S

_T _ /IOJUBIEO _ GAB WT. _ _ AS u.a_. A_r. iu_L _ _ PTI RH _ _ i_.,_n
MW _ _ _ WIIHOUT QFI TO _ EFF FEGT _ IN OUT If If if GAB

Lnr LOSB flECZ:K3. _ _ EFF if IF iF LaB 1El D
mia ._nmia q5 ml It.m _ _ 'l& CX_

. ! . !41 191" 0.00 0.55 0.74 1000.0 64.0 10.0 87.23 88.19 1962 1.19 1.21 1 16 100 1.30 0.91 3.84 301.70
4_ 231" 1.05 0.55 0.74 1000.0 75.3 14.4 87.18 88.12 1942 12.1 1.24 1.18 1.15 1.25 0.97 3.90 304.80

43 SeT 0.00 0.56 0.75 999.0 67.1 10.2 87.28 88.19 1969 1.20 1.23 1.17 1.03 1.29 0.91 3.83 301.40
44 _1" 0.00 0.56 0.75 991.0 46.3 2.9 87.28 87.g9 lg87 1.15 1.20 1.09 0.91 1.19 0.87 4.00 300.10
46 t71" 0.90 0.55 0.74 1001.0 67.5 11.8! 87,19! 88.19 1949 1.26 1.30 1.21 1.01 129 0.91 3.94 301.70

40 3BM 0.28 0.48 0.62 1008.0 0.0 0.0 88.071 88.17 2037 1.27 1.25 1.28 1.04 129 0.83 3.97 307.50
47 SOT 0.25 0.25 0.33 999.0 61.9 8.8 87.85! 88.38 2016 1.19 1.24 1.14 0.97 _ 1.55] 0.80 4.03 300.60
40 2Slr 0.83 0.83 0.74 1006.0 0.0 0.0 87.21 88.42 1998 1.40 1.54 1.26 1.09 1.44 0.92 3.63 292.20

3.70 295.50
40 SaT 0.00 0.55 0.74 1003.0 0.0 0.0 87.17 88.35 1995 127' 1.42 1.13 1.11 1.38 0.88 3.82SO 321' 0.92 0.55 0.75 995.0 65.8 11.6: 87.33 88.20 1966 1.32 1.39 1.25 1.06 1.46 _ 0.88 300.70
51 17A 0.33 0.33 0.43 989.0 68.6 12.81 88.13J 88.00 2072 1.14 1.16 1.12 0.90 1.0g 0.81 4.30 322.20
S2 sea 0.48 0.65 084 812.0 82.5 9.9 87.96 88.68 1975 1.06 1.02 1.10 0.95 1.24 0.85 3.60 295.30
53 45"T 0.91 0.91 1.22 771.0 203.7 10,1 87.15i 87.79 1768 1.26 1.38 1.17 1.OO 1.38 0.93 3.54 209.03
S4 5A 0.18 0.18 0.38 784.0 121.6 0.0 87.74 88.03 1860 1.15 1.25 1.06 0.87 124 0.65 3.98 307.50

SS lSA 0.37 0.58 0.75 744.0 104.6 22.0 87.7'4 i 88.27 1867 1.17 1.15 1.17 1.17 1.22 0.54 3.50 286.10
SO aae 0.33 0.89 1.16 756.0 101.2 10.3! 87.36 87.90 1885 1.12 1.12 1.12 1.13 1.12 0.91 3.47 285.70
sT 11,C_ 0.21 0.63 1.08 786.0 56.1 10.0 87.27 88.01 1884 1.06 1.01 1.09 1.02 1.31 0.89! 3.44 283.80
m _ 0.44 0.89 1.16 756.0 212.6 4.0 872.8 87.90 1763 1.42 1.40 1.43 1.33 t.29 0.98 3.48 286.20
53 S3A 0.51 0.88 1.16 760.0 268.8 2.4 87.05 87.57 1741 1.42 1.40 1.43 1.31 1.07 0.76 3.77 299.30
O0 4BM 0.24 0.67 0.86 743.0 195.4 13.4 87.84 88.12 1839 1.34 1.25 1.41 1.17 1.23 0.81 3.54 288.20
eis 11T 0.00 0.91 0.44 749.0 198.4 2.0 87.90 88.76 1764 1.38 1.38 1.38 1.15 1.25 1.00 3.32 277.30
eR_S2f 0.00 0.92 1.24 742.0 ! 210.7 11.7 87.10 87.90 1735 1.37 1.39 1.34 1_-----------------_I1.19 0.96 3.38 281.80
o3 s31" 1.71 0.91 1.22 746.0 203.0 122 87.05 87.85 1752 1.31 1.31 1.31 1.17 1.20 0.94 3.44 284.50
e;4 a4T 1.31 0.93 12.4 739.0 191.4 13.3 88.97 87.79 1777 1.25 129 1.21 1.06 1.22 0.91 3.47 285.90
oS _ 0.00 0.88 0.41 764.0 165.1 2.6 87.38 68.81 1783 1.43 1.32 1.50 1.49 129 0.90_ 3.212 277.60

O3 34T 0.00 0.92 1.51 743.0! 230.91 11.8! 86.85 87.91 1714 1.48 1.56 1.40 1.42 1.25 0.921 3.37' 280.90
enr aSlr 1.51 0.91 1.22 747.0 232.6 112. 87.00 87.91 1753 1.32 1.37 1.28 1.10 1.22 0.95 3.40 282.40
oo _ 0.00 0.90 1.22 751.0! 228.6 102. 87.95 87esi 1772 1.31 1.35 1.26 1.10 1.16 0.93 3.45 264.70
oe 40T 1.16 1.16 1.55 734.0 203.5 2.2 86.73 87.561 1790 125 t25 1.23 1.12 1.32 0.89 3.42 _ 283.80

7O 4n 0.971 0.97 1.30 732.0 178.0 10,3 86.89 87.76 1837 1,23 1.29 1.17 1.11 1.23 0.84 3.45 285.10
zs 4m" 0.75 0.75 1.00 759.0 109.9 10.6 87.05 88.14 1817 129 1.36 1.22 1.19 1.33 0.87 3.38! 261.10
/2 _B 0.55! 0.55 1.08 759.0 195.5 11.8 87.70 88.21 1818 1.27 125 1.29 1.11 1.18 0.81 3.60 290.60

WA 1.18 1.18 1.53_ 760.0 270.7 11.0 87.10 87,34 1749 1.41 1.43 1.38 1.09 1.23 0.77 3.64 293.90

3Tit 0.00 1.12 0.641 663.0 232.8 2.3 67.04 68.52 1631 1.50 1.50 1.41 1.18 1.36 0.68 3.19 271.90
421" 1.64 1.18 1.56i 641.0 226.3 1.9 88.62 87.55 1694 1.31 1.43 1.22 1.18 1.30 0.93 3.21 274.30

3_r 0.00 1.22 1.63 i 627.0 234.9 1.5 86.43 87.55 1663 1.38 1.45 1.31 1.17 1.32 0.90 3.17 272.30
35"T 0.00 121 1.63 630.0 236.8 11.3 86.48 87.60 1686 1.38 1.43 1.34 1.43 1.26 0.96 3.12 270.30
.let 1.61 1.22 1.63 627.0 235.3 1.5 88.44 87.55 1663 1.37 1.45 1.30 1.19 1.28 0.89 3.17 272.30

SA 0.50! 0.50 0.67 650.0 203.9 0.0 87.03 88.01 1667 125 1.43 1.09 0.94 121 0.68 3.50 290.40

O01_OA 1.67i 1.67 2.17 573.0 281.0 4.1 86.03 86.86 1554 1.26 1.19 1.30 129 129 0.87 3.15 272.30



_JIJlARY OF T AND A SERIE_ _JlqlllqlG ,qND OPT1MIT.ATK3N _

JIICTUPlL JiK]kJUI_E]D!flOG (3ASWT. TOlPlL OR AS ut3.-_.. ACT. mumm.. _ _ m-me _ _ um_nr nr.._m

MW UBC UBC O:F WOl14K3Ul'OR TO 1ESllED ElF IFEK3T SET:: IN OUT If If I: _ ORB
I,.lY Lll/' L(:)OS ;IE{]I:K:. _ Ig3t.iqN EFT If If IF LOB8 llElii m
,mmma ,m_M I, .,maa_01_ m !a44R _ 1F, _.

In _ 1.72 1.72 2.23 578.0 2772 11.7 86.17 86.92 1543 1.52 1.52 1.52 1.47 1.33 0.03 3.05 £_,_.10
m _ 0.97 1.48 1.92 546.0 217.1 12.9 86.67 87.25 1617 1.19 1.17 1.20 1.38 1.20 0.91 2.90 284.70

in 441" 0.00 1.35 1.82 0.0 215.6 1.7 86.68 87.40 1686 1.20 1.32 1.09 1.35 1.14 0.98 3.08 267.110
4m" 1.64 1.64 _ 2.19 513.0 240.9 4.4 86.03 87.08 1563 1.37 1.30 1.40 1.45 1.35 0.98 2.83 257.40 _

m8 431" 1.86 !.86 2.49 506.0 234.5 7.7 85.6g 1543 ! 1.45 1.65 1.26 1.22 1.38 0.94 2.81 257.00
m' 4olr 0.00 1.63 2.19 499.0 226.7 2.4 85.78 86.68 1668 1.16 1.11 1.20 1.04 1.20 0.87 2.95 263.30
m 4ST 0.00 1.63 2.19 500.0 228.1 2.3 85.70 86.67 1635 1.12 1.09 1.15 1.04 1.18 0.80 2.96 263.60
.0 ,,,L 0.74 1.50 2.06 516.0 113.7 9.0 86.56 87.21 1687 1.24 1.24 123 1.30 1.41 0.92 2.84 257.70



RB-369 17 Jun 1992 14"21:55

TEST NO. BSl 8S2 4 4A 4AA 26T ZIT 21A
TEST 5EQ. NO. 1 2 3 4 ! 5 6 ! 7 8
DATE 11121191 11/25/91 04103192 04103192 04129192 02121/91 02121191 05101192
TIME START 1458 1005 0902 1205 0928 1057 1407 1005
TIME END 1714 1335 1131 1401 0945 1303 1706 1217
LOAD I_ 1]0 llO 110 111 110 ]10 110 llO

FUEL LANE LANE LAHR LANR LAI_ LAJ_ LAIqR LANE

8S1 AVGSCANS? -->? : 110 NI/ : NOREBURN
BS2 AVGSCANS? -->? : 110 PM : NOREBURN
4 AVGSCANS7 -->20 : ]10 I_/ : NOREBURN: BASE : B&WIRAV
4A AVGSCANS24-->34 : 110 IqM: NOREBURN: BASE: ACUREXTRAV
4AA AVGSCANS6 -->8 : REPEAT4A : 110 l_f : NOREBURN
26T AVGSCANS20-->31 : 110 l_l : 12.2 TPHREBRN: NOGRTO BRNRS
27T AVGSCANS38-->54 : 110 Nl,I : 12.2 TPHREBRN: Id/ GRTO BRNRS
21A AVGSCANS6-->17 : 110 1_ : 13 TPH : HIGHREBRNSTOIC

DATAPAGENO. 2 FLOWSNLB/HR(MT/HR)

LOADNW 110.4 110.2 L0.0 110.9 109.8 _ 109.9 110.1 110.2 2 1
NAIN STEMIFLOW 792.1 796.8 P5.9 796.8 764.8 815.1 804.21 776.8 2 2
IST STGSTMFLI,I 762.7 767.3 767.5 760.0 783.9 773.7 772.8 2 23
FWFLOW 783.3 779.7 r6.7 781.0 778.9 793.3 786.1 2 3
BLOWDOWN. _,,. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2 4
RH SPRAYFLOW 14--I92 13.60 0.00 4.23 11.18 11.75 0.00 0.08! 0.00 Z b
SH SPRAYFLOW L 17-052 16.11 15.70 18.00 22.75 22.34 .99 2.62 1.20 2 7
SH SPRAYFLOW R 17-056 15.92 14.96 20.03 23.74! 26.17 O.OOq 0.00 0.08 2 8

GR FANANPS A 16-181 .08 .08 .08 -08 .08 .08 25.81 .08 2 12
GRFAN_,_P,S B 16-183 -.0314 -.0206 -.0206 -.0206 -.0223 -.0206 -.0206 -.0206 2 13
GRFAN BUSVOLT EST 4160.0 4160.0 4160.0 4160.0 4150.0 4160.0 4160.0 4160.0, 214

TOTALGRFLOW CALC 0.00 0.00 0.4005 0.00 0.00 0.00 78.11 O.O0 2 24C_ TO SEC AIR 08-932 0.00 0.00 -1 . -21.91 .79 0.08 0.08 .85 2 25
GR TO SECAIR CA£C 0.00 0.00 0.00 0.00 0.00 0.00 13.16 0.00 2 26
GR TO FURN CALC 0.00 O.O0 0.00 0.00 0.00 0.00 64.96 0.00 2 27
OFAAIR FLOW 06-931 17.5 17.2 35.4 35.2 28.2 129.9 200.0 193.1 Z 28

TNPAIR FLOW CALC 64.07 60.41 77.85 77.01 78.88 35.93 36.02 82.59 14 10SECAIR FLOW 06-320 24.56 24.78 27.82 26.96 30.93 41.29 27.42 39.59 229
1st STGPRESS 18-1281 1061.0 1067.6 1066.3 1067.9 1057.2 1091.3 1076.8 1075.5 219
OIL FLOW2A 05-100 .0017 .0017 .0017 .0017] 0.0008 .OO30 .0818 .OO19 2 20
OIL FLOt_28 07-100 .0017 .001! .0017 .0017 .0017 .0033 .0033 .0017 2 21
OIL FLOW2C 09-100 .0016 .0016 .0027 .0017 .0016 .0016 .0816! .0016 2 22
% PWDRRVRBASNCOAL USER 0.0 0.0 0.0 0.0 0.0 0.0 O.O 0.0 2 30
CYCLONESTOIC CALC 1.0943i ].1003 1.1192 1.1176 1.1070 1.0798 1.0856 1.0888 4 20
orison _ KTnlr" £A1£ !00_01 lO0.O [O0.O 100.0 100.0 .6 .4 .6 4 21

REBRN STOIC 1.161; 1.164_ 182_ 1.1801 .9711 .9,587 4 22
LVGFURNSTOIC 1.1821 1.1860 225' ! 1.2152 1 _J 1.2034 4 23
LVGECONSTOIC 1.192; 1.19561 23601 1.2314 1.225I 1.1450 1.1511 1.2132i 4 24



,E,,.o )"' r i" ,,'",,'" ),A)TEST SEQ. NO. 2
DATE I11121191i 11/25/91 04103192 041031921O4129192]02121191102/21/9! J05/01/92[
TiME START I 1458 I 1005 I o902 I ]205 ! 0928 I 1057 i 1407 ! 1005 I
TIHE END I 1714 I 1335 I 1131 ] 1401 I 0945 I 1303 [ 1106 [ 1217 I
LOADI_ I 1]0 I ]]0 I 120 I ZZI I 110 I 110 I 110 I 110 I

DATAPAGENO. 3 FLUID TENPERATURESF (C) - PLANT

SSHOUTT L 15-]521 998.61 998.9 998.1 998.5 999.41 988.8 998.3 993.2 3 ]
SSHOUTT R 15-1501 998.11 999.2 999.0 999.9 1000.51 965.4 992.9 994.7 3 2
SSHOUTAVE T 13-]601 999.21 100].6 999.2 999.7 999.21 98].2 997.9 995.3 14 ]
LVGSH ATTNPT L 13-1641 736.7l 720.1 719.8 714.3 708.91 733.1 741.4 738.7 3 8
LVGSH ATTHPT R 13-.[62i 744.4J 730.7 720.8 719.4 704.7| 740.1 768.3, 759.0 3 .9
PRI SH OUTT L ,I,, , 808.51 778.6 786.0 797.6 792.61 733.0 752.0 737.1 3 lu
PRI SH OUTT R ,'-, , 807.11 788.2 795.6 807.7 802.51 740.9 766.2 757.4 3 ]l
ECONHZOOUTT L ,!,, , 516.71 515.2 511.6 515.7 516.61 504.9 SlO.] 511.9 3 27
ECON1420OUTT R ,,-,, , 525.01 519.4 502.9 507.9 521.4_ 505.1 512.8 505.6 3 28
ECON1420 IN T 20-007j 459.51 459.5 459.6, 450.8 459.8| 457.7 457.8 458.2 3 5
RH SPRAYH20 T ,4,, , 318.71 318.2 316.3 315.6 317.11 31/.0 316.1 318.2 3 /
LVG RH T 14-1501 998.91 996.l 996.9 1002.3 1002.71 978.5 1001.4 998.2 3 12
ENT RH T CALCI 6_0.61 706.6 699.5 683.3 687.91 723.0 733.6 713.1 3 16
COLDRH T 20-0061 743.0l 743.6 743.1 745.1 744.61 728.0 741.1 741.7 3 18

DATAPAGENO. 4 FLUID TENPERATURESF (C) -BS_

AIR ENT AH P I 0.0 O. 0.01 O. 0.01 O.OI 0.0 O.Oi 4 ]
AIR LYGAH P 1 0.0 O. 0.0! O. 0.0] 0.01 0.0 0.0 4 2
CYCA TA OIFF P i 0.0 O. 0.0I O. O.OI 0.0! O.O O.Ol 4 3
CYCA PA DIFF P t 0.0 O. 0.0 O. 0.01 0.0 0.0 0.0 4 4
CYCA TOTP 0.0 O. O.OJ O. 0.0[ 0.01 0.0., 0.01, 4 5
CYC8 TA D]FF P P8 0.0 0.0 0.01 0.0 0.0/ 0.0' 0.0 0.0 4 6

• 0.0 O.O] 0.0 0.0 0.0 0.0 4 7CYCB PA DIFF P PB 0.0 O 0

CYCB TOTP PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 8
CYCC TA DIFF P PB O.O O.O! 0.0 u.O O.O 0.0 0.0 0.0 4 9
CYCC PA DIFF P P8 0.0 O.O 0.0 0.0 0.0 0.0 O.O 0.0 4 10
CYCC TOTP PB 0.0 O.O_ 0.0 0.0! 0.0 O.O 0.0 O.O 4 I]
LVGSSHPLATP PB 0.0 0.0 0.0 O.O O.O 0.0 0.0 0.0 4 12

ENT PSH P P8 0.0 0.0: 0.0 0.0 O.O 0.0_ 0.0 0.0 4 13LVGPSH P R PB 0.0 0.0 0.0 O.O O.O ,.,.0! O.O 0.0 4 14
LVG PSH P L PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.O 4...]5
LVGECON P R 0.0 '0. 0.0[ O. 0.0 0 0.0 0.0 4 16

LVGECON P L 0.0 O. 0.01 O. O.O 0.0 0.0 O.O 4 17
GASENTAH P 0.0 O. 0.0 O. 0.0 0.0_ 0.0 0.0 4 18
GASLVGAH P 0.0 O. 0.0 O. 0.0 0.0 0.0 0.0 4 19

DATAPAGENO. 5 FLUID PRESSURESPS[G (KG/CHZ)

TURBTHROTP 103-170 1450.] 1450.4 1449.9 ]450.0 1449.8 1450.4 1448.9 1449.9J 5 1
SECSH OUTP _ CALC 0.0 0.0 0.0 O.O O.O 0.0 0.0 0.0 5 2
DRUNPRESS 04-013 ]600.8 1603.2 ]599.2 1599.2 1597.9 1612.4 1607.4 1605.5 5 3
LVGRH PRESS 15-102 429.0 427.5 427.0 430.6 427.2 429.7 425.6 427.3 5 4



i s, i, I,A I'.' 12, ]'AiTEST NO.
$2 I 3 i 4 I S 16TEST SEQ. NO.

DATE !1112119111125191104/03192104/03192104/29/92102/21191102/21/91 !05/01/92i
Tim ST._T i 14_ loos I 0902I 1205I 0928I ]057 I ]407 I ]°°51
Tim ENO I 1714 1335I 1131I 1401I 0945I 1303I 1706I lZl7 I
LOAD I_/ I 110 110 I 110 I 11Z I 110 I 110 I 110 I 110 I

DATAPAGENO- 5 FLUIOPRESSURESPSIG (KG/CM?]

E.T_.PRESS 115-1001457.61452.6145;'.61457.51454.8J4_.01 454.71457.315s
F_I HTRE E.X1P _Z0-0351" 438.1_ 435:6_ 435.1_ '439'.51 436.7_ 437.41 434.3[ 436.8 i 5 6
F_ HTRE EXT P i TRANS| 440.11 438.4 ! 438.11 442.3 ! 439.21 439.8 ! 436.51 438.5 ! 5 7
SECSHOUT P (T) I TRANS[ 1496.01 1492.71 1497.?l 1494.11 1493.71 1497.9( 1496.6f 1495.41 S 17
_UmPRESS (T) IT_ANSl1590.41 1589.2} 1588.31 1589.6] 1587.81 1602.2i 1598.8] 1597.71 5 18
LVGRH-I P [T) I TRANS] 433.4[ 431.7| 431.2| 435.0| 431.4| 433.7| 430.0| 432.4] 5 19
ENTRH-I P (T) I TRANS] 454.11' 452.41 o.ol 0-01 0-01 454.41 450.51 0.01 5 20

DATAPAGENO. 6 AIR & GASDATA- PLANT

AMBIENTA[R 08 TEIqP 6 ]
A[R ENT FOFANT 6 4
AIR LVG FOFAN T A 7 2
AIR LVG FD FANT B 7 3
AIR ENT AHT RA 6 2
AIR ENTAH T R8 20-018 161.3 135.6 126.8 130.7 137.4 149.8 152.6 139.6i 6 3
AIR ENTAH T LA 20-025 189.9 115.3 126.1 130.7 134.9 188.2 188.7 138.5 13 25
AIR ENTAH T LB 20-029 160.7 153.8 126.5 131.0 135.0 173.8 171.4 138.8 13 22
A[R LVGAll T R Hi/ 618.9 589.6 678.3 707.4 598.6 560.6 574.6 593.1 6 6
AIR LVG.AHT L _ 586.9 561.9. 573.9 598.4 560.1 546.7 551.7 578.2 6 7
BRN5EC AIR T 08-002 561.6 533.6 587.4 614.8 539.8 512.4 52Z.3 551.1 14 2
BRNSA/GR T 08-001 495.9 412.7 544.0 562.7 5]2.0 489.7 506.1 530.3 14 3
OFATEIqP 09-002 504.3 478.4 218.8 215.6 403.3 5]6.3 526.5 530.5 14 4
GASLVGAH T RA 20-019 331.0 307.5 345.9 362.7 323.1J 307.0 307.9 323.9 6 10
GASLVGAll T RB 20-020 306.8 283.0 316.5 330.8 302.4 i 291.0 291.2 307.0 6 11
GASLVGAH T LA 20-027 304.3 2/9.4 287.4 298.1 291.9 285.3; 283.0 301.5 13 Zl
GASLVGAH T LB 20-024 306.7 292.2 294.3 306.5 298.3 298.9 296..n 307.4 13 28
GASLVGRH PS T AVE 680.7 644.4 656.1 687.7 642.4 622.1 633.4 657.1 13 17
GASLVG SHPST AVE 665.1 653.4 7,.1 781.6 660.6 617.1 639.3 643.0 13 19

GRGASTEIqP A BV.I 0.0 0.0 0.0 0.0 00.00 0.0 0.0 0.0 14 8GRGASTEIqP B BY O.O 0.0 0.0 0.0 . 0.0 0.0 0.0 14 9
O? LVGECON R11-172 3.5521 3.5598 3.7190 3.6698 3.5677J 1.8062 2.5284 2.60251 620
02 LVGECON L 11-170! 3.3971 3.4376 3.2670 3.3150 3.4837 2.5954 3.3208 2.8324 621
02 IN SECAIR 08-254 20.65 20.63 16.57 17.4_ 20.55 20.66 14.77 20.62 13 29
ACCUREX.NOX PPII 06-553 0.0 0.0 533.9 571.9 549.8 0.0 0.0 323.7 13 9
ACCUREXSOX PPIq 06-555i 0.0 0.0 1171.1 1207.1 1211.9 0.0 0.0 990.0 13 lO
ACCUREXCO PPN 06-4251 0.00 0.00 16.70 14.92: 13.48 0.00 0.00 49.00_!3 11
ACCUREX02 1_ 06-554 0.0000 0.0800 3.9278 3.6730 4.2113 0.0000 0.0000 3.3260 13 12
BRNSECAIR P IN WGJ06-2.501 20.78 19.66 20.94 22.10 22.43 20.56 21.66 22.34 14 S
BRNGASRECP IN WG06-252i 20.60 19.56 20,92 22.13 22.51 20.16 21.60 22.22 14 6
FURNACEGASP ,N WG 14 7

BAROI_TRICP IN H6 _l 72_ 6 29RE:LHUNIDITY % O. . 630

i i IIII



TEST SEQ. NO. l 2 4 [ 5 l 6 8
OATE 11121191 I]125191 04103192 04103192[04129192[0212119l[02121191[05101192
TIMEST_T 1458 1005 1 0902 1 ]205 1 0928 1 ]057 1 ]407 1 ]005
TINE END 1714 1335 [ 1131 [ 1401 l 0945 l 1303 } 1706 J 1217
LOAD _ 110 11o I 11o I Ill I 11o I 11o I 11o I llO

DATAPAGENO. 7 AIR & GASDATA- B&W

AHBIENTAIR TEMP TC 0.00 0.00 47.82 54.001 59.38 0.00 i 0.00 78.65 7 l
AIR LVGFD FANT A TC 132.8 1]2.2 126.4 ]31.31 135.1 124.41 131.1 138.4 7 6
AIR LVG FD FANT B TC 134.7 114.6 127.2 131.01 137.8 127.11 131.9 139.6 7 7
AIR ENTAH (T) GRI 171.8 153.7 127.7 132.01 137.3 174 41 ]67.9 140.3 7 4
GASLVGAll (T) GRI 303.8 285.1 301.9 .315.71 295.8 291.71 291.2 300.2 7 lO
GASLVG ECON (T) L GRID 687.7 660.7 703.3 738.8 657.5 639.2 652.6i 676.4 7 ]4
GASLVG ECON (T) R GRID 685.2 658.8 787.0 825.5 673.2 598.3 634.0 633.5i 7 15
GASTEMPLVGGRFAN GRID 173.2 0.0 ]81.6 173.7 232.3 0.0 0.0 193.8 ]3 7
02 LVGECON (T) L GRID 3.5674 3.7232 4.3907 4.2787 4.]]40 2.8661 3.0307 3.4845i 7 20
02 LVGECON (T) R GRID . 3.3730 3.3200 3.9052 3.8823 3.7934 2.6095 2_6287 4.0659! 7 21
CO LVG ECON (T) L GRID 85.7 53.0 108.2 136.8 32.2 81.5 95.1: 76.6]3 5
CO LVG ECON (T) R GRID 160.2 86.0 107.0 186.8 67.1 73.9 111.5l 60.9 13 6
C02 LVG ECON (T) L GRID 15.49 16.30 14.75 14.50 14.49 16.33 16.061 15.05 7 22
C02 LVG ECON (T) R GRID 15.32 16.23 14.81 14.80 14.41 16.08 16.02 14.29: 7 23
NOXLVG ECON (X) L GRID 573.7 58[.0 577.4 606.5 586.0 37].7 287.0 335.4 7 24
NOXLVG ECON (T) R GRID 599.4 552.3 570.4 594.1 0.0 363.8 300.6 0.0 7 25
02 LVGAH (T) GRID 5.0000 4.9000 5.3000 5.2800 5.2400 4.2000 3.9]00 4.3400 13 1
C02 LVGAH (T) GRID 48.09 29.54 30.29 28.33 22.50 37.51 40.97: 25.6813 3
02 LVGGRFAN (T) GRID 19.61 19.25 11.55 ]1.40 0.00 18.59 18.51J 0.00 13 4
DRYBULBTERP (T) TST 0.0. 0.0 0.0 0.0, 0.0 0.0 0.0! 0.0 7 2E
WETBULBTENP (T) TS 0.0 0.0 0.0 : :: 0.0 o oi 0.0 0.0 7 27

DATAPAGENO. 8 FWHTRTERPERATURESF [C)- PLANT

F'I/ HTRE EXT T Hi/ I 743.4 743.6 740.8 742.1 743.7 726.9 740.1 741.2 8 l

FWHTRE LVGT HAt J 459.9 459.5 459.3 458.3 459.3 457.5 457.6 458.5 8 5
FWHTRE ENTT I_ i 385.3 387.1 383.0 383.5 385.2 385.0 383.5 384.0 8 7
F't#HTRE DRNT I_ I 404.9 404.0 404.5 405.] 404.5 403.6 402.2 405.9 8 13

DATAPAGENO. 9 F'I/ HTRTERPERATURESF [C) - B&I/

SSHPENO]N LEG 10-017 859.2 856.6 848.1 847.1 843.0 837.5 859.3 85].5 9 17
SSHPENDIN LEG 10-018 873.3 874.4 865.4 862.5 859.4 853.3 878.0 871.] 9 18
SSHPENDIN LEG 3 10-019 873.0 875.4 866.0 864.0 860.4 850.5 876.5 879.3 9 19
SSHPENDIN LEG 4 10-020 878.1 880.9 875.2 874.7 865.9 862.6 888.0 894.4! 9 20
SSHPENDIN LEG 5 10-021 882.8 884.0 862.7 861.8 845.0 868.1_ 886.2 883.5 9 Z1
SSHPENDIN LEG 6 10-033 884.7 882.1 874.2 871.7 859.4 886.8 894.3 895.1i 9 22
SSHPENDIN LEG 7 10-034 880.8 879.1 875.3 870.9 864.7 892.2 890.3 887.11 9 23
SSHPEflOIN LEG 8!10-035 874.9 872.81 866.7 863.8 857.4 880.8 885.6 877.31 9 24
SSH PENOIK LEG 9 10-036 880.0 877.5 i 869.3 867.6 864.4 87].0 884.9 876.2i 9 25

SSH PEND]N LEG 1! 10-037 858.2 854.3 85].6 849.8 853.6 836.7 852.7 848.41 9 26
RH PENDIN LEG 09-049 938.8 936.6! 936.0 939.9 936.8 928.3 _ 950.3 947.7 8 II
RH PEND[N LEG 09-050 930.1 927.61 926.9 930.0 925.7 925.4 946.3 943.2 8 18



TEST SEQ. NO. 2 1 3 I 4 I 5 I 6
DATE 1111211911111251911041031921041031921°41291921°212z1911°2121191°5/°1/92l
TIME STMT I 1458 I 1005 I 0902 I 1205I 0928 I 1057 I 1407 1005I
TIHEEND I 1714 I 1335 I Z131 I 140l I 0945 I 1303 I 1706 ZZZ7I
LOADI_ ] 110 I 110 I 110 I Ill I llO i IIO I ZlO llO I

DATAPAGENO. 9 F'V HTRTEMPERATURESF (C) - BW

RH PENDIN LEG 3 ]-05II 933. 30.9] 928.7[ 932.51 929.51 923.4L 945.1J 942.4J 8 19
RH PENDIN LEG 4!09-052 930.7 928.6 926.8 930.1 926.5 923.5 944.8 941.6 8 20
RH PENDIN LEG 5 09-053 923.0 928.3 0.0 0.0 0.0 885.5 912.2 0.01 8 21
RH PENDIN LEG 6 10-001 960.4 955.6 953.5 95g.1 953.0 944.7 966.8 963.21 8 22
RH PENDIN LEG 7 10-002 932.1 929.8 924.2 929.5 925.8 913.6 937.4 934.9 8 23
RH PENDIN LEG 8 10-003 932.7 933.0 928.5 934.0 934.7 910.0 935.7 936.9 8 24
RH PENDIN LEG 9 10-004 939.5 937.3 935.2 939.1 935.5 928.2 950.3 947.1 8 25
RH PENOIN LEG 10 10-0051 903.6 910.5 902.0 907.01 920.1 867.1 893.0 892.1 8 26
RH INTM HND HOLE R:10-038! 936.3 933.6 934.8 938.9] 937.6 925.6 947.1 946.3 8 27
RH ]NTN HNDHOLE L 10-039 857.8 864.2 854.5 862.31 875.6 829.7 851.9 849.6 8 28
PSHOUTLEGT 09-0171 806.4 788.2 793.7 804.8 800.2 744.0 768.0 756.3 14 11
PSHOUTLEGT 09-018 8]5.3 794.7 804.5 8]7.5 809.7 745.8 773.1 760.9 14 12
PSHOUTLEGT 09-019 797.0 773.7 788.3 804.3 793.5 723.0 735.5 720.7 14 13
PSHOUTLEGT 09-020 803.5 781.1 794.0 808.0 797.6 734.0 751.2 734.5i14 14
PSH OUTLEGT 09-021 792.5 775.3 781.8 792.0 788.6 737.3 757.7 744.8 14 15
PSH OUTLEGT 09-022 796.0 780.2 785.5 795.7 792.9 739.3 762.2 752.1 14 16
PSHOUTLEGT 09-023 800.5 779.8 790.2 803.2 795.0 729.4 753.4 738.7 14 1#
PSHOUTLEGT 09-024 817.41 798.2 806.7 820.2 812.3 749.5 777.8 767.3 14 18
PSHOUTLEGT 09-025 799.21 779.0 791.7 804.7 795.1 731.6 756.8! 747.4 14 19
PSHOUTLEGT 09-026 798.61 783.2 793.4 803.8 800.2 742.5 765.2 763.3 14 20
PSHOUTLEGT 09-027, 809.2. 793.9 803.7 813.3 808.9J 757.7 780.9 777.0 14 21

DATAPAGENO. 10 PULVERIZERCOALANDPA FLOW

CYCA COALFLOWKLB 05-104 31.03 31.70 30.62 31.03 30.95 23.66 24.05 21.46110 1
CYCB COALFLOWKLB 07-110 31.02 31.67 30.65 31.07 30.89 23.66 24.05 21.42110 2
CYCC COALFLOWKLB 09-110 31.07 31.68 30.62 31.03 30.93 23.67 23.85 21.45110 3
CYCA SECAIR FLOW%06-170 311.1 302.9 305.5 310.8 300.9 212.3 213.5 209.0110 16
CYCB SECAIR FLOW%08-1701 292.1 305.81 308.6 313.9 304.5 219.7 226.2 207.9J10 17
CYCC SECAIR FLOW%10-1701 292.0 270.1! 282.5 287.8 283.3 203.7 201.2 208.6110 lo
CYCA SEC AIR T 20-002 544.0 526.2J 617.8 644.3 547.1 489.5 516.7 521.8111 1
CYCB SECAIR T 20-003l 594.5 566.0 610.8 638.9] 565.7 549.2 560.5 585.2111 2
CYCC SECAIR T 20-004i 539.7 513.4 540.4 563.9 522.5 501.2 503.1 536.3111 3
PULV COALFLOWKLB 06-314 .(I9 .08 .07 .07j .06 24.571 24.58 26.11j10 4
PULVPA FLOW 06-275 6.64 6.53 O.OO .92_ O.O0 52.98 53.98 55.52110 19
PULVINLET T 09-034 197.2 171.9 103.9 112.3 98.0 486.0: 481.5 55[.6111 7
PULVOUTLETT 09-040 108.6 75.i 106.3 104.4 99.5 ]43.3 148.3 174.8]11 8

DATAPAGENO. 11 PULVERIZERINLET TEMPANDPADIFF

PULVDIFF P IN _ 106-274 -.06
PULV AMPS I06-276 0.0 0.0 .l .1 240.51 246.11 276.3 1I 10
PULVPA FANAMPS 106-277 .05 -.lO -.15 0.()01 -.09 56.981 56.781 85.65 11 1[



T ST.O BS,BS21,4A14[ T! ,A
TEsTsEo , 2 4 5 I' I
DATE 11121191 11/25/91 04103192 04103192 04129192 02121191102121191 05/01/92l
TI.E STMT ]458 1DOSI 0902 1205I 0928I 1057I 1407 1005I
TINE END 1714 1335 I 1131 ]401 I og4s I 1303 [ ]706 1217 i
LOAD I_ 110 11o I 110 111 , 11o I 11o I 11o 11o I

DATAPAGENO. 11 PULVERIZERINLET TENPANDPA DIFF

ROTCLASS _PS 06-278] 1.4g[ 1 8_ .03J O.O01 21.741 40.16J 38.67 48.60111 12ROTCLASS RPN 06-2701 59.61 4. -.2i -.2 66.7] 139.61 139.8 159.5!11 1_
ROTCLASSOP ]N WG 06-3451 -.01481 -.0080] -.01891 -.0189 .1775l .36591 .3283 .5371111 14
COALSILO LEVEL 06-3101 0.001 0.001 12.09] 11.83 58.281 80.831 41.77 35.25111 15
FLAREINTENSITY#1 _ 06-2791 4 _l 7.4_ 3.41 2.6 3.01 106.21 106.1! 106.1 11 16
FLAREINTENSITY#2 X 06-295] 16.0J 6.91 3.4] 3.5 3.5J 105.4[ 105.71 105.9 11 17
PLANE[NTENSITY#3 X 06-2961 12.91 4.6 3.51 3.0 3.41 106.21 106.2 _ 106.2 11 lu
PLANEINTENSITY#4 _ 06-2971 A q, 3.8 5.41 4.2 4.31 105.81 105.6 106.1 11 19

DATAPAGENO. 12 OPERATORPOSITIONS

RH SP VLV POS 15-077 26.861 14.50 16.34 23.03 24.17 -5.001 -3.57 8.57 12 1
SHSP VLV POS R 13-190 47.931 46.93 59.98 68.71 73.10 0.001 0.00 15.02 12 3
SH SP VLV POS L 13-191 50.451 50.28 55.81 66.04 65.78 0.001 31.68 27.42 12 4
GR DgPRDERAND 16-044 -5.00001 -2.3015 -5.0000 -5.0000 -5.0000 -5.00001 -5.0000 -5.0000 12 9
RECIRCAIR DNPRPOS12-176 27.911 32.09 0.00 0.00 0.00 .081 71.96 O.O0 12 13
SH PASS DRPRPOS14-180 100.01 lOO.O 99.3 9g.9 100.0 62 100.0 42.1 12 1_
RH PASS DMPRPOS14-180 48.51 75.1 76.0 72.3 57.8 100.0i 58.4 100.0 12 16
OVRFIREAIR DRPRPOS06-115 10.071 10.07 15.67 15.67 5.00 37.091 50.04 43.12 12 17
BRNSECAIR DMPRPOS06-286 10.21i 10.17 15.06 15.06 16.23 25.041 13.03 38.26 12 18
HOTPR[ AIR DMPRPOS06-556 I 1 0.0 0.0 0.0 100.01 100 0 100.0 12 19
BRNGASRECDNPRPOS06-324 -0_00 -5.0C 0.00 0.00 0.00 0.00] 35.01 0.00 12 2u

DATAPATENO. 15 NISCELLANEOUS

GASLVGSH PASS IA 08-003 660.6 -497.0 -627.4 -658.5 -451.1 -427.0 -420.4 -410.4 15 1
GASLVGSH PASS 18 08-004 675.5 665.7 765.6 804.4 659.4 625.7 656.2 648.4 15 2
GASLVG SHPASS 1C 08-005 0.0 661.6 807.5 846.7 676.9 644.7 685.5 661.0 15 3
GASLVGSH PASS ID 08-006 F14.5 703.0 785.5 825._ 709.5 662.6 690.6 692.6 15 4
GASLVG SHPASS 2A 08-017 535.1 621.2 704.8 739.E 623.8 586._.._._5599..__4_
GASLVG SH PASS 28 O8-OI-----"B558.4 632._'---"-"--'-_725.-'------"2--"_-_._."---'_.5 592.9 608.6 617.3 15 6
GASLVG sa PASS 2C 08-019 577.0 633.0 712.1 749.2 640.3 590.9 615.3 621.2 15 7
GASLVG SH PASS 20 08-020 559.1 671.8 750.0 786.E 677.7 637.6 657.2 663.9 15 8
GASLVGsa PASS 3A 08-021 644.31 654.5 742.4 779.9 660.4 612.6 620.8 633.] 15 9
GASLVGSH PASS 38 08-022_ 731.7 768.3 689.9 613.0 642.4 649.4 15 10
GASLVGsa PASS 3C08-02"--'--3 662.91 634.5 716.-'--'-'__ 652._"---'---'___ 15 1"-'-'1
GASLVGSH PASS 3D 08-024 663.9 -584.2 -650.1 -681._ -582.2! -543.0 -541.6 -553.E 15 12
GASLVGRH PASS 4A 08-033 -502.4 640.4 643.7 674._ 632.Z I 609.7 617.0 635._ 15 13
GASLVGRH PASS 4B 08-034 695.1] 651.2 656.9 668._ 642.01 626.1 636.0 659._ 15 14
GASLVGRH PASS 4C 08-035 709.9 0.0 0.0 0.( _ 0.0 0.( 15 15
GASLVGRH PASS 4D 08-03---'-6 738.'_ 680.--'-------0699.-----'---_-"-_ 682.11 660.9 686.---"----8----7-_.]_ 16
GASLVGRH PASS 5A 08-049 639.9 624.2 629.8 658._ 623.51 594.4 601.4 625.e 15 17
GASLVGRH PASS 5808-050 657.1 637.3 645.5 676._ 630.31 612.3 620.4 643.i 15 18



TEST SEQ. NO. l 3 1 4 5 . 6DATE Ii121191lli125191104103192 04103192 041291921021211911021211911051°I192l
TIHE ST_T 14_ I 1005 I 0902 1 1205 _8 I 1057 [ 1407 I 1005 l
TIHE END 1714 1 1335 1 1131 i 1401 0945 1 1303 [ 1706 I 1217 l
LOAD _ 110 I 110 ] 110 | 11) 110 I llO I 110 ! 110 I

DATAPAGENO. 15 RISCELLANEOUS

661.2 646.3 659.6 694.41 641 7 629.61 645.01 659.8 15 19
GASLVGRH PASS 51:08-051 703.0GASLVGRH PASS 5D 08-052 632.2 655.7 687.81 635.0 619.41 638.71 659.2 15 20
GASLVGRH PASS 6A 08-053 666.7j 635.2 638.4 668.21 63].8 608 2 614.41 638.] 15 21
GASLVGRH PASS 6B 08-054 680.2 649.9 656.1 688.11 648.0 628:3] 639.21 664.2 15 22
GASLVGRH PASS 64:08-055 656.2 644.9 659.] 689.61 641.6 624.8 630.2l 6.58.1 15 23

GASLVGRH PASS 6D 08-056 -574.6 647.2 671.2 701.8i 657.9 629.9 638.7 t 673.1 15 24

0.0 0.0 O.O 0.01 0.0 0.0 O.Ol O.O 15 2/RIGHT A V 2.00 3.00 60.00 6].00 88.00 4.00 5.00 92.00 15 28"" = i !



RB-369 17 Jun 1992 14:22:54

TESTNO. 2 2A 2AA 3 3A 3AA 3B 6 I 6A

TEST SEQ. NO. 9 10 11 ]2 13 ]4 ]5 ]6 j ]7DATE 04/91/92 04/01/92 04/29/92 04/02/92 04/02/92 04/29/92 04/02/92 04/07/92 04/07/92
TIME START 0741 ]9]2 1040 0735 ]]58 ]]33 1503 0825 J 1057
TIME END 0752 2117 1123 0837 1400 ]204 ]659 0835 1302
LOAD _ 109 ]lO 110 110 l]O 110 110 110 110

FUEL LANR LAHR LAHR LANR LAHR LAHR LAHR LAHR LAHR

2 SINGLE SCAN:IlO 14W: PRE-REBURNBASE
2A AVGSCANS68-->79 : 1101_ : 13 TPH : 140 RPB: HIGHSTOIC
2AA AVGSCANS14-->17: REPEAT2A : 13 TPH : HIGH STOIC : 140 RPH
3 SINGLESCAN: 110 I_/ : PRE-REBURNBASE
3A AVGSCANS19-->29 : 110HW : 13 TPH : 140 RPH : HEOSTOIC
3AA AVGSCANS19-->21: REPEAT3A : 13 TPH : HEDSTOIC : ]40 RPH
3B AVGSCANS36-->46 : ]]01_ : 13 TPH : MEDSTO[C: HIGHOFA
6 SINGLESCAN: 1]0 I_ : PRE-REBURNBASE
6A AVGSCANS18-->29 : 110 I_f : 13 TPH : 140 RPH : Log STOIC

DATAPAGENO. 2 FLOWSNLB/HR(MT/HR]

LOADI_ 109.4 109.6 109.E 110.0 110.3 110.0 109.8 109._ 110.2 2 1
HAIN STEAHFLOW 785.3 788.6 775.I 793.2 7gg._ 775.0 194.2 793.C 780.6 2 2
]ST STG STNFLW 756.5 759.3 770.4 764.0 770.3 771.1 764.7 764.1 771.9 2 23
FWFLOW 773.2 772.3 778._ 785.6 778.3 784.1 774.0 780.E 789.E 2 3
BLOWDOWNFLOW 9.G 0.0 O.C 0.0 O.C 0.0 O.C 0.( O.C 2 4
RH SPRAYFLOW 14_192 9.82 9.65 0.00 21.94 0.00 0.00 3.48 15.51 O.OU z
SH SPRAYFLOW L [7-052 27.26 13.89 0.00 17.7] 3.72 0.00 3.38 29.40 13.03 2 7
SH SPRAYFLOW R 17-056 27.39 9.25 0.90 21.61 9.00 0.00 1.99 34.75 11.28 2 8
GRFANANPS A 16-181 .081 21.92 .08 .08 22.14 .08 21.99 .08 22.71! 2 12
GRFAN_PS B 16-183 -.021 -.02 27.88 -.02 -.92 26.65 -.02 -.02 -.02 i 2 13
GR FANBUSVOLT EST 4]60.0 4]60.0 4160.0 4]60.0 4]60.0 4160.0 4]60.0 4160.0 4160.0 2 14
TOTALGRFLOW CALC 0.0 52.9 100.6 0.0 50.9 88.7 51.5 0.0 58.6 2 24
GRTO SECAIR 06-932 -80.5 -151.8, 2.8 -50.7 -11.1 2.31 -73.1 -78.6 -85.9 2 25
GRTO SECAIR CALC 0.0000 0.0000 2.4542 0.0000 0.0900 2.0270 4.5044 0.0000 9.1005 2 26
GRTO FURN CALC 0.00 52.89 98.19 0.09 50.88 86.69 46.97 0.00 49.50 2 27
OFAAIR FLOW 06-931_ 33.9 202.0 204.1 34.4 209.9 215.8 249.5 25.5 245.2 2 28
THPAIR FLOW CALC 92.9 78.5 41.1 I16.9 55.2 5S.S 108.2 80.9 66.4 14 ]0
SECAIR FLOW 06-320 28.49 47.72 47.34 28.54 36.97 36.65 36.79 27.96 27.48 2 29
1st STG PRESS 18-128 1052.1 1056.1 1071.9 1062.9 1071.8 1073.0 1063.8 1063.0 1074.1 2 19
OIL FLOW2A OS-]O0 .00]7 .0018 .0017 .00]7 .0017 .00]7 .0017 .0017 .0017 2 20
OIL FLOW2B 07-100 .9017 .0017 .0017 .00]7 .0017 .00]7 .0017 .0017 .0017 2 21
O]L FLOW2C 09-190 .0019 .9016 .0016 _ .0016 .0016 .0016 .0016 .0033 _ .0032 2 22

Pgi)R RVRBASNCOAL USER 9.0 0.0 0.0 0.0 O.Oi 0.0 0.0 0.0 0.01 2 30
CYCLONESTOIC CALC ].0979 1.0394 1.0883 ].0639 ].0533 1.0549 1.0397 1.1]22 1.0515 4 20
gFR_NWR_TnlC CAIC 100.0 .5 .5 100.0 .4j .4 .4 100.0 .4 4 2!
REBRN STOIC 1.181! .89451 .888! 1.17461 .867q .860_ .871: 1.190- .8347 4 22
LVG FURNSTOIC 1.2231 1.14781 1.15]' 1.21661 1.133: 1.]35l 1.186' 1.222 1.1458 4 23



TESO12A33A38)T sTs Q.,o. I,1 I,2 I,3 114 I ls 16 I
DATE 04/01/92 04/01/92104/29/92 [04102/92!04/02/92104/29/92[04/02/92 04/07/92 04/07/92 [
TIME START [ 0741 1912 [ 1040 [ 0735 [ 1158 [ 1133 [ 1503 ! 0825 1057 [
TIME END I 0752 2117 I 1123 I 0837 I 1400 I 1204 i 1659 ;0835 1302 I
LOAD MS/ [ 109 110 [ 110 [ 110 I 110 [ 110 [ 110 110 110 [

DATAPAGENO.2 FLOWSMLB/HR(MT/HR)

LVGECONSTOICI CALCl1.232711.157211.160811.226311.!42911.1454l1.195911.231911.155414 24

DATA PAGE NO. 3 FLUID TEVqPERATURESF {C) - PLANT

SSH OUT T L 15-152 996.2 997.71 989.2 995.51 998.1 1001.8 998.0 992.2 999.2 3 1
5SH OUT T R 15-150 996.1 999.0l 998.2 996.0] 999.1 999.3 999.3 995.4 998.8 3 2
5SH OUT AVE T 13-160 998.2 1000.51 996.6 996.01 1001.3 1003.5 999.9 993.6 1000.9 14 1
LVG SH ATTMP T L 13-164 686.7 726.41 742.8 729.11 744.2 743.4 754.3 690.1 718.2 3 8
LVG SH ATTMP T R 13_162 698.0 754.2[ 759.8 722.3J 773.6 755_0 776.7 680.8 741_7 3 9
PRI SH OUT T L I_ 786.5 772.01 739,5 792.4] 755.8 739.9 764.4 799.7 761,8 3 10
PR[ SH OUT T Ri IN 798.5 790.61 765.6 802.11 775.1! 768.2 789.4 807.0 786.5 3 11
ECON H2O OUT T L IN 511.8 506.4l 507,3 5ll.OI 506.9 508.9 506.8 515.6 510,2 3 27
ECON 1_3 OUT T Ri IN 499.5 499.91 508,5 499.3l 494.9i 510.0 498.8 501.4 497.9 3 28
ECON H20 IN T 20-007 459,6, 459,0J 456,6, 460,6J 45_,.6! 457,7 458,3, 461,71 459.9 3 5
RH SPRAY H20 T IN 315.2 313.71 316.0 315,7( 316.3 317.3 315,4 317.5 318,4 3 7
LVG RH T 14-150 992,5 999.8l 9982 987,01 1000,5 995,7 1002.6 997.7 1006.5 3 12
ENT RH T CALC 686,5 685.91 728.2 597,9] 710,8, 717,2 705.4 652.9_ 711.6 3 16
COLD RH T 20-006 740.8 743.51 738.0 742.91 745.11 746.5 743.6 744.0: 746.6 3 18

DATA PAGE NO. 4 FLUID TEMPERATURESF (C) - B&W

AIR ENT AH P PB 0.01 0.01 0.01 0.0 0.01 0.0 0.0 O. 0.0 4 1
AIR LVG AH P PB 0.01 0.01 0.01 0.0 0.01 0.0 0.0 O. 0.0 4 2
CYC A TA DIFF P PB 0.01 O.OI O.OI O.O O.OI 0.0 0.0 O. 0.0 4 3
CYC A PA DIFF P PB 0.01 0.01 0.01 0.0 0.01 0.0 0.0 O. 0.0 4 4

CYC A TOT P PB O.OI , 0.0[ 0.01 0.0 . 0.0[ 0.0 0.0 O. 0.0 4 5
CYC 8 TA DIFF P 'PB 0.0 O.OI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 6
CYC B PA OIFF P PB 0.0 0.0 0.0 0.0 0.01 0.0 0.0 O.O 0.0 4 7
CYC B TOT P PB 0.0 0.0) 0.0 0.0 0.0 _ 0.0 0.0 0.0 0.0 4 8
CYC C TA DIFF P PB O.Oi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 9
CYC C PA DIFF P PB 0.0' O.O , 9.0 0.0 0.0 0.0 0.0 O.Oi O.O 4 10
CYC C TOT P PB 0.0 O.OI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 11
LVG SSH PLAT P PB O.O 0.0 0.0 O.O 0.0) 0.0 0.0 0.0 0.0 4 12
ENT PSH P PB 0.0: 0.0 0.0 0.0 O.Oi 0.0 0.0 O.O 0.0 4 13
LVG PSH P Ri PB 0.0 0.0 O.O 0.0 0.01 0.0 0.0 O.O! 0.0 4 14

LVG ECON P P8 0.0 O.OI 0.01 0.0 O.OI 0.0 0.0 O. 0,0 4 16
LVG ECON P PB 0.0 0.01 0.01 0.0 0.0] 0.0 0.0 O. 0.0 4 17
GAS ENT AH P P8 0.0 O.OI O.OI 0.0 0.01 0.0 0.0 O. 0.0 4 18
GAS LVG AH P PB 0.0 0.01 0.0] 0.0 0.01 0,0 0.0 O. 0.0 4 19



TEST.O I' ,,A r,'3 13AA13B,6 i A'
TEST SEO. NO. I 9 I 10 ! lZ ! ]2 -., I 14 I IS I 16 I 17 I
DATE Io41o1/921o4/oi192104129192104102192041021921°4/29/92104102192104107192104/07/92 I
TIHE START ! 0741 I 1912 ! 1040 I 0735 1158 I 1133 I 15031 08251 1057 I
TIME END J 0752 [ 2117 1123 J 0837 [ 1400 ] 1204 ] 1659 J 0835 J 1302 ]
LOAD _ I 109 I 11o 11o I 1]o i 1]o I I1O I lid I 11o I 1]0 I

DATAPAGENO. 5 FLUID PRESSURESPSIG (KG/CH2]

TUR8THROTP 03-170 145D.1 1450.0 1451.7 I452.1 1449.9i 1450.7 1449.8 1450.1 ]449.4 5 I
SECSH OUTP CALC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5 2
DRUNPRESS 04-013 1594.9 1598.8 1609.4 1600.3 ]603.5] 1607.9 1601.0 ]596.4 160].2 5 3
LVGRH PRES5 15-102 424.5 424.7 423.3 430.4 426.]i 425.9 424.1 431.3 428.9 5 4
ENTRH PRE55 15-100 451.5 453.5i ' 452.] 458.7 4_4.gJ 455.1 452.61 458.3 456.6 5 5
FWHTRE EXT P 20-035 433.9 433.9 432.0 439.4 434.8! 434.8 432.9 440.7 437.8 5 6
FV HTRE EXT P TRANS 436.2 436.1 434.4 442.0 437.21 437.0 435.31 443.3 440.6 5 7
SECSH OUTP (T) TRAN5 1494.7 1495.0_ 1496.8 1495.9 1495.41 1497.7 1495.0_ 1493.9 1494.9 5 17
DRUNPRESS (T) TRANS 1585.5 1590.8: 1599.4 1590.8 1596.2t 1599.5 1594.3i 1586.4 1593.6 5 18
LVGRH-Z P (T) TRANS 428.3 428.8_ 428.1 434.5 43].0J 430.5 429.0 i 435.5 433.6 5 19
ENTRH-] P (T) TRANS 0.0 0.0 0.0 0.0 ..... 0.0 0.01 0.0 0.0 5 20

DATAPAGENO. 6 AIR& GASDATA-PLANT

ANBIENTAIR DBTENP TC : O.O O.OI O.O O.OI O.O O.O O.OI O.O O.O 6 1
AIR ENTFD FANT HV I O.O O.OI 106.4 O.OI 0.0 105.4 O.O, 93.3 93.7 6 4
AIR LVGFDFAN T A 0<J-0281 118.6 125.2, 134.6 124.8l 127.0 133.9 128.5l 123.2 127.5 7 2
AIR LVGFDFAN T B 09-029i 119.4 125.4l 138.8 123.5l 127.6 138.0 128.3, 122.9 128.5 7 3
AIR ENTAHT RA 20-017! 122.Z 128.1_ 140.7 126.5J 130.2 140.4 131.0J 125.3. 131.1 6 2
AIR ENTAH T R8,20-018 122.6 128.3/ 141.5 126.0 130.1 140.9 131.0, 125.5 131.1 6 3

AIR ENTAHT LAL20-025! 121.9 128.0 138.1 127.4 129.8 137.5 131.2J 125.8 130.4 1325
AIR ENTAHT LB!20-029 122.6 128.8 138.3 128.6] 130.8 137.9 132.3 126.6 13l.l 1326
AIR LVGAHT R FRJ 662.1 701.3 597.1 655.51 662.9 622.7 684.3 677.2 683.8 6 6
AIR LVGAHT L HW 570.6 601.0 565.4 562.8 582.9 570.7 583.9 568.5 592.0 6 7
BRNSEC'AIR T 08-002 578.0 626.8 544.4 576_9 594.4 548.4 612.8 587.5 607.0 14 2
BRNSA/GR T 08-001 535.6 607.9 524.1 539.4 569.7 524.3 588.0 544.2 571.6 14 3
OFATEHP 09-002 221.6 572.6 523.6 264.7] 547.0 530.9 560.8! 201.5 559.8144
GASLVGAHT RA 20-019 331.7 349.6 324.7 341.1, 333.4 323.5 341.51 344.0 346.8 610
GASLVGAHT RB2O-O20 303.0 324.1 306.4 312.2 310.4 305.8 315.2 316.6 324.9 6ll....

GASLVGAH T LA20-027 280.8 294.1 294.4 286.0 286.4 293.4 289.1 286.5 294.213 27
GASLVGAH T LB20-024 286.7 301.7 299.3 292.8 290.2 298.5 294.1 295.1 299°9 13 28
GASLVGRH PS T AVE 652.4 679.1 645.8 637.91 655.4 649.8 657.61 658.3 670.1_13 17
GASLVGSH P5 T AVE 730.1 769.4 654.8 7]7.5 723.2 658.2 750.] 756.5 752.213 19
GRGASTEHP A BY O.O O.O O.O O.O O.O O.O O.O O.O O.O 14
GRGAS'TEHP B BV 0.0 0.0 O.O 0.0 0.0 0.0 0.0 0.0 O.O 14 9
02 LVGECON R 11-172 4.0795 2.5579 2.7029 3.7875 1.9215 2.4037 3.38]9 3.4492 2.8903 6 20
D2 LVG ECON L 11-170 2.6933 2.1353 2.1363 3.2255 2.1888 1.9149 2.6220 3.5583 2.0032 6 21
02 IN SECAIR 06-254 O.O0 O.OO 19.95 20.70 O.OO 19.88 18.66 O.OO 16.40 13 29
ACCUREXNOX PPN 06-553 -4.6 291.6 290.5 618.6 288.3 267.8 279.1 -3.0 275.7 13 9
_CCUREXSOX PPH 06-555 1552.3 87].4 1142.7 831.3 1303.4 1062.6 1231.9 1717.0 1227.1'13 lO
ACCLIREXCO PPH 06-425 773.9 58.7 29.0 283.9 18.5 33.4 32.2 682.0 122.0 13 11
ACCUREX02 % 06-554 13.07 7.42 3.46 .01 2.2] 3.32 3.35 9.80 2.5! i13 12
BRNSEC AIR P IN VG 06-250 21.43 22.]2 22.6] 19.75 18.34 20.25 19.91 21.80 19._1114 5
BRNGASRECP IN WG06-252 21.28 _ 21.49 22.25 19.48 18.10 20.18 19.73 21.55 19.6qi 14 6



TESTNO. _ I2A ]2M ]3 3A 13_ 138 II]o I 11 I 12 13 I 14 15 16 17TEST SEO. NO.
DATE 041011921041011921_129192104102192_0410219210412919204102192 041o7192l_IO7192l
TISESTMT I0741119121104010735 115811133115031 0825110571
TIMEE.O 1 07521 21171 11231 0837 140Ol 12041 16591 08351 13021
LOAD_ 1 109 I ]lO I 110 I I]0 ]]0 I I_0 I 110 I 110 1 110 I

DATAPAGENO. 6 A]R & GASDATA- PLANT

BAROHETRICP IN PB O.O01 0.001 29.101 o.ooI o.ooi 29.1]I o.ooI 29.231 29.24 6 2_
RELHUMIDITY Z TST 0.00001 0.00001 7.61011 0.00001 0.00001 7.59981 0.00001 7.81551 7.7217 630

DATAPAGENO. 7 AIR & GASDATA-

AHBIENTAIR TENP 7 ]
7 6

AIR LVG FD FAN T A 7 7
AIR LVG FD FANT B 7 4
AIR ENTAH (T) 7 10GASLVG AH .
GASLVGECON iTi L GRID 704 9 739.7 662.9 675.3 709.9 654.3 723.5 653.9 670.2 7 14
GASLVGECON (T) R GRID 739.5 776.4 663.3 681.8 725.0 659.4 751.5 755.8 750.7 7 15
GASTEMPLVGGRFAN GRID 0.0 0.0 428.8 0.0 0.0 504.7 0.0 192.9 573.2 13 7
02 LVGECON (T) L GRID 3.9743 3.1618 2.9270 4.0267 3.0088 2.7114 3.6524 4.4569 2.9735 7 20
02 LV6 ECON (T) R GRID 4.1644 2.76]7 3.0280 3.9006 2.4492 2.7490 3.4318 3.5640 2.8399 7 21
CO LVGECON (Ti L GRID 92.4 159.3 70.9 96.8 138.9 76.5 125.1 40.Z 97.1 13 5
(_0 LVGECON (TJ R GRID 137.9 229.0 59.9 82.5 93.9 65.0 149.9 119.6 117.3 13 6
COZLVGECON (T) L GRID 15.16 15.75 15.46 15.311 15.77 15.56 14.87 14.76 15.85 7 22
CO2LVGECON (T) R GRID 14.66 16.27 14.92 15.05 15.83 15.06 14.77 15.16 15.58 7 23
NOXLVGECON (T) L GRID 563.5 308.5 333.8 535.0 282.2 304.1 294.8 578.9 262.9 7 24
NOXLVGECON (T) R GRID 451.6 333.0 0.0 549.0 306.5 0.0 326.1! 570.2 280.4 7 25
02 LVGAH (T) GRID 5.1200 4.1200 3.7400 5.0000 3.9000 3.5500 4.7300: 5.3000 4.2100 13 1
C02 LVGAH (T) GRID 231.3 1571.1 23.3 275.1 1856.2 24.9 2872.2 34.1 117.2 13 3
02 LVGGRFAN {T) GRID 5.8825 3.5809 0.0080 7.0633 4.0311 0.0080 5.5542! 0.0000 8.4172 13 4
DRYBUlB TEIIP [T) TST 0.0 O.Oi O.O 0.0 O.O O.O 0.0 O.O 0.0 7 2E
WETBULBTEMP (T) 7 27

DATAPAGENO. 8 F'WHTRTEHPERATURESF (C) - PLANT

R,.TREEXTT 73e.II 739.2{ 736.91 740.2 743.11 746.31 740.91 742.21 745.2181
FWHTR E LVGT _ 458.3 457.6] 458.01 456.6] 460.5_ 459.51 8 5456.51457.o] 456.9l
FWHTR E ENTT HW 382.81 51 381.7] 383.8 383.4J 383.4J 382.2J 386.3J 387.6J 8 7
FWHTR E ORNT HW 401.71 _80:31 401.71 403.7 402.61 402.91 401.71 408.11 407.11 8 13

DATAPAGENO.9 R, TE ERAT ES(C)- S&W
SSHPENDIN LEG 1110-017J 840.9_ 847.3 ! 848.6J 848. O_ 854.8J 845.7J 852.9J 829.6] 841.61917
SSHPENO[N LEG 2[10-0181 860.1[ 865.8[ 871.8[ 863.1[ 870.81 869-61 871-4l 844"41 863.4 ! 9 18
SSHPESOIMLEG 3120_0191859.11 872.21 e83.11 863.11 816.41 ee1.81 880.71 843.61 872.7|9 29
SSHPENDINLEG 4J10-0201868.71 8e7.11 898.11 870.61 892.91 898.Bl 895-9l 849-81 889.019 20
SSHPENDIN LEG 5li0-0211 857.9] 876.91 885.51 858.31 890.61 888.51 886.9l 836.91 880.41 9 21



TESTNO. 192 I 2A 12AA 13 I 3A I 3AA I 36 I S I SA !
TESTSEO. NO. J I )o I ]1 I 12 ! 13 ! 14 ! 15 I 16 I 17 IDATE 04/01/92 04/01/92104129192 J04/02/92104102192104/29/92104/02/92104107192104107192I
TIHE START ! 074] i 1912 I 1040 I 0735 ! 1]58 I 1133 I 1503 I 0e25 I 1057 I
TIHE END J 0752 J 2117 I 1123 ] 0337 I 1400 [ 1204 I 1659 ] 0835 [ 1302 [
LOAD !_/ I ]o9 ! ]]o I ]]0 I zzo I zzo I zzo _ zzo I zzo I ZlO I

DATAPAGENO. 9 I:V HTRTEIIPERATURESF (C) - B&W

SSHPENDIN LEG 6 10-033! 864.5 882.1] 893.7 871.6] 899.2[ 900.8! 893.9 i 853.6 885.9! 9 22
5SH PEND]N LEG 7 10-034 858.5 871.7 882.8 875.2 888.5 893.31 885.0 86].1 872.4 9 23
;SH PENO[N LEG 8 10-035 850.6 868.1 873.5 866.8 880.6 883.2 880.2 850.5 864.4 9 24
SSHPEND]N LEG 9 10-036 854.8 871.2 874.3 868.5 877.8 882.2 882.0 853.8 868.7 9 25
5SH PEND]N LEG 10 10-037 839.7 849.2 849.] 855.4 851.5 853.2 861.4 835.9 847.5 9 26
RH PENO]N LEG 1,09-049 _ 926.8 940.4 944.4 926.] 946.3 940.91 945.6 932.21 946.5 8 17
2H PENDIN LEG 209-050 916.0 930.7 940.0 917.6 94].9 936.3, 937.3 921.5 938.2 8 18
RH PENOIN LEG 3 09-051 919.2 933.2 939.3 919.2 941.0 936.01 938.9 924.6 939.6 8 19
_H PENDIN LEG 4 09-052 916.7 930.6 938.9 916.7 940.2 935.1 936.9 921.5 937.8 8 20
_H PENO[N LEG 5 09-053 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8 2!
RH PENDIN LEG 6 10-001 945.1 959.5 959.2 944.4 961.3 955.6 961.8 949.9 963.1 8 22,
_H PENDIN LEG 7 10-002 919.1 933.7 933.3 9]0.6 934.1 929.7 932.9 9]9.7 934.9 8 23
PtH PENOIN LEG 8 10-003! 926.4 940.6 936.6 912.5 936.7 931.6 940.0 922.5 94].8 8 24
RH PENO[N LEG 9 10-004 926.2 939.8 944.5 924.2 945.9 940.5 944.9 930.0 946.0 8 25
RH PENDIN LEG 10 10-005 900.7 897.9 894.8 886.5 895.9 888.9 918.4 892.2 916.2 8 26
RH ]NTH FINDHOLE R ]0-038 924.3 939.5 940.1 928.4 944.9 940.4i 945.0 935.0 945.5 8 27
RH ]NTN HNDHOLE L 10-039 851.3 842.9! 848.1 640.9 846.7 844.4 856.2 849.7 857.3 8 28
PSHOUTLEGT 09-017 801.2 792.5! 759.4 807.6 773.1 760.9 786.6 812.9 780.8! 14 11
PSHOUTLEGT 09-018 812.! 802.4 770.5 818.9i 781.] 772.8 799.3 825.5 793.0 14 ]2
PSHOUTLEGT 09-019 790.6 759.4 721.6 800.6 740.0 722.3 748.3 809.0 745.5 14 13
PSHOUTLEGT 09-020 796.1 776.6 736.7 803.7 757.0 737.0 764.1 8]3.0 761.9 14 14
PSHOUTLEGT 09-021 782.9 779.1 745.6 790.2 762.]_ 746.4 770.4 794.5 766.6! 14 15
PSHOUTLEGT 09-022 789.6 785.6i 753.6 796.2 7_6.3i 754.6 778.8 799.3 773.6 14 16
PSHOUTLEGT 09-023 794.6 781.1 750.2 800.9 7_7 751.1 778.1 806.8 772.21 14 17
PSHOUTLEGT 09-024 810.7 808.8 776.1 816.9 7_-.0 778.3 803.] 821.0 798.1] ]4 ]8
PSHOUTLEGT 09-025 793.8 789.2 756.9 80].2 768.2 759.6 785.2 805.1 779.8 14 19
PSHOUTLEGX 09-026 " 796. 791.11 768.2 801.41 778.7 77].] 790.21 804.5 786.81 14 20
PSHOUTLEGT 09-027 805. 804.11 781.5 810.31 79].5 784.4 80].51 813.7 799.9 ]4 21

DATAPAGENO. 10 PULVERIZERCOALANDPA FLOW

CYCA COALFLOWKLB 05-104 30.29 22.001 22.61 30.58i 21.87 21.63 21.641 30.99 22.72110 !
CYCB COALFLOWKLB 07-110 30.29 21.971 22.57 30.59 21.89 21.59 21.651 30.94 22.69110 2
CYCC COALFLOWKLB 09-110 30.31 22.011 22.60 30.60 2].88 21.62 21.641 31.00 22.73110 3
EYEA SECAIR FLOW_ 06-170 301.7 205.41 210.7 288.6 209.1 206.9 205.01 290.9 [99.9110 16
CYCB SECATRFLOW_ 08-170 305.1 202.7J 210.4 29].4 197.1 205.8 ..198.7J 294.6 209.0!10 17
CYCC 5EC AIR FLOW_ 10-170 278.3 199.41 199.5 291.6 202.8 195.0 200.31 315.6 202.1110 18
CYCA SECAIR T 20-002 608.9 637.21 540.1 600.0 597.7 543.2 613.5| 622.8 616.4111 1
CYCB SECAIR T 20-003 600.7 648.81 573.4 600.4 617.2 578.0 63].01 616.8 628.5111 2
CYCC SECAIR T 20-004 535.2 562.41 523.4 531.] 542.4 527.] 545.01 535.2 550.7111 3
PULV COALFLOWKLB 06-314 .05 26.25[ 26.30 .05 26.33 26.32 .26.43[ .05 26.22J10 4
PULVPA FLOW 06-275 0.00 54.341 55.95 0.00 54.20 55.97 54.291 0.00 53.51110 19
PULV INLET T 09-034 96.6 594.0l 523.8 98.1 565.8 538.1 576.01 104.9 570.41]] 7
PULVOUTLETT 09-040 71.9 176.71 139.3 113.5 170.9 153.6 173.81 110.0 183.0111 8

ii I I



I ' 3A,3, 3.1 I"TESTSEQ.NO. 13 I I4 15 16 17
DATE 0410119210410119210412919210410219204102192{04129192 04102192]041071921O4107192
TIHE START ! 0741 I 1912 I 104° I 0735 IlS8 I 1133 150310825 I 1057
TIHE END I 0752 I 2117 I 1123 I 0837 1400 I 1204 1659 I 0835 I 1302
LOAD I_ I 109 I llO I I[O [llO l]O I ]lO llO I llO I llO

DATAPAGENO. 11 PULVERIZERINLET TEHPANDPA DIFF

PULVDIFF P IN i/G 06-274 -.01 11.35_ 14.061 -.141 11.47 14.421 11.73 -.121 11.60111 9
PULV ARPS 06-276 .l 241.21 255.7t 240.1 273.61 242.6 -._. 233.7111 10
PULVPA FANANPS 06-277 .06 76.!!! 82.571 -.061 74.63 84.96l 74.64 .O2i 72.87111 11
ROTCLASS ANPS 06-278 5.48 42.361 48.161 43.871 41.98 48.lll 41.24 43.481 41.57111 12
ROTCLASS RPH 06-270 .1 140.7 i 158.6 ! 141.0] 139.8 158.31 139.8 140.2l 138.6111 13
ROTCLASSDP IN WG 06-345 -.0149 .35441 .54901 .31531 .3653 .54251 .3622 .31061 .3608111 14
COALSILO LEVEL 06-310 83.25 34.881 94.]81 94.78] 5].59 89.571 26.06 93.811 58.lOlll 15
FLAREINTENSITYfl _i06-279 2.1 106.11 106.ll 261 106.1 106.ll I06.l 2.31 106.0111 16
FLAHEINTENSITY#2 Z06-295 2.4 105.81 105.91 :.:: 105.6 105.9_ 105.6 3.31 105.3111 17
FLAMEINTENSITY#3 Z!06-296 2.9 106.1[ :-:[ 3.6J 106. I 0.0] 106.1 2.3J 105.7]ll 18
FLAHEINTENSITY#4 _06-297 3.6 106.01 106.ZI E._ 105.9 106.11 105.7 4.21 105.6111 19

DATAPAGENO. 12 OPERATORPOSITIONS

RH SP VLV POS 15-077 20.671 20.81 -2.971 35.31 10.93 9.20 12.01 29.091 11.65 12 1
SH SP VLV POS R 13-190 75.94 38.49 26.881 59.35 24.31 28.76 28.77 91.881 40.25 12 3
SH SP VLV POS L:13-191 76.9o! 46.34 0.001 52.09 32.29 0.00 32.16 78.161 43.70 12 4
GRDMPROENAND 16-044 -5.0000 -5.0000 -5.0000l 1.6000 1.6000 -S.O000 1.6000 -5.00001 -5.0000 lZ 9
RECIRCAIR DHPRPOS12-176 O.OJ O.O O.OI O.O 0.0 0.0 0.0 .... O.O IZ 13
SH PASS DNPRPOS14-180 100.01 lO0.O' 77.61 63.1 " 52.3 63.5 100.0 100.0] 99.7 12 15
RH PASS DMPRPOS14-180 54.4 49.3 100.01 lO0.O lO0.O 100.01 60.6 86.31 66.5 12 16
OVRFIREAIR DNPRP05106-115 15.41 52.45 44.491 15.41 53.08 46.67 65.84 15.451 64.31 12 17
BRNSECAIR DMPRPOS:06-286 15.08 34.43 31.551 15.02 24.53 22.76 25.36 15.071 ]5.96 12 18

BRNGASRECI)NPRPOSj06-324 0 0.00 0.001 0.00 0.00 0.00 O.OOi 25.26 12 20

DATAPAGENO. 15 NISCELLANEOUS

GASLVG SHPASS IAi08-003 -577.0 -571.3 -427.3 -539.9 -508.9 -4i2.3 -530.7 -608.81 -566.3 15 l
GASLVG SH PASS 1BIOa-O04 745.1 789.9 666.0 726.0 747.2 665.2 778.3 767.51 775.8 15 2
GASLVG SHPASS IC !08-005 776.6 847.7 675.7 768.0 792.6 677.4 827.3 809.9l 824.9 15 3
GASLVGSH PASS 1Di08-006 771.1 8E5.8 708.0 763.0 774.1 714.5 816.3 807..21 810.6 15 4
GASLVG SH PASS 2A108-017 693.3 709.1 611.3 677.2 673.1 613.7 686.7 712.91 692.0 15
GASLVGSH PASS 2B 08-018 716.7 743.3 627.0 693.9 696.3i 630.9 720.3 734.9 724.1 15 6
GASLVG SHPASS 2C 08-019 700.3 745.2 634.7 684.3 690.9 638.3 719.2 7Z8.4 726.9 15 7
GASLVG 5H PASS 20 08-020 737.1 785.9 673.7 735.2 746.9 677.9 767.2 769.5 771.6 15 8
GASLVG SH PASS 3A 08-021 723.1 752.9 641.2 715.1 697.9 643.8 725.7 752.0 727.4115 9
GASLVG SHPASS 3B 08-022 721.6 750.7 660.4 708.0 703.6 665.8 730.5 744.1 732.8 15 lO
GASLVGSH PASS 3C 08-023 715.9 743.1 650.4 703.9 709.1 654.8 729.6 743.3 736.4_15 11
GASLVG SH PASS 3D!08-024 -627.2 -645.9 -566.7 -616.3 -609.6i -576.6 -620.2 -663.5 -644.7:15 12
GASLVGRH PASS 4A 08-033 647.6 664.2 631.9 633.5 644.21 634.9 645.9 647.2 661.9_15 13
GASLVGRH PASS 4B 08-034 657.9 689.8 648.4 637.7 657.8 653.1 659.3 657.3 675.5'15 14
GASLVGRH PASS 4C:08-035 _ 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0!15 15



TEST NO. 19212 A 12M 13 13A 13M 13a 16 IGA !
TESTSEO.,,0. 10 I 11 !12 ] 13 114 I 15 ! Is I 17 I
DATE 04101192 041011921041291921041021921041021921041291921041021921041071921041071921

I 07411 19121 10401 0735, 11581 1133 l 1503 1 08251 10571I llZ3 1 o8371 140o1 1.204I 16591 08351 13021i 2117T]HE END
LOAD I_J I 11o 1-11o i 1!o 111o i 11o !11o 11.1o I 110 !

DATAPAGENO. 15 NISCELLANEOUS

15 16
GASLVGRH PASS 4D......
GASLV6 RH PASS DA08-049 627.6 635.7 621.7 613.5 619.41 623.2 625.9 634.1 r)4:).bll_ [/
GASLVGRH PASS 5B 08-050 641.4 664.3 635.9 626.3 638.6 639.2 640.0 647.5 659.3 1.5 1.8
GASLVGRH PASS 5C 08-051. 652.5 693.1 645.3 635.6 662.3_ 650.2 660.3 658.3 673.6 1.5 19
GASLVGRH PASS 50 08-052 646.1 685.7 640.7 631.8 659.6 645.6 666.7 655.2! 666.2 15 20
GASLVGRH PASS 6A 08-053 640.0 649.6 629.3 623.8 632.2 631.1 635.9 645.5 651.3 15 Zl

GASLV6 RH PASS 6B 08-054 658.9 680._ 654.6 646.7 660.2 659.2 660.0 667.9 676.5 15 22GASLVGRH PASS 6(: 08-055 652.7 679. i 645.7 637.6 652.4 650.0 651.7 662.5 666.8 15 23
GASLVGRH PASS 61) 08-056 668.7 682.9 659.9 660.9 672.6 665.8 669.9 674.8 678.9 1.5 24

O.O 0.01 O.O 0.0 O.O O.O O.O 0.0 0.0 1.527
O)C.HT= i = _ 55.00 56.00 89.00 57.00 58.00 90.00 59.00 64.00 65.00 15 28



RB-369 16 Jun ]992 ]3:54:47

TEST NO. 8 8A 7 I 7A 9 9A ] 10 ]OA

TESTSE0. NO. 1 2 3 [ 4 , S 6 i 7 i 8
OATE 04109192 04109192 04108/92 04108192 04110192 04110192]04113/92 04113192
TINE START 0804 1100 0820 I 1128 0159 1029 i 08?7 1031
TIME END 0814 1247 0830 J 1330 0810 1331 0838 12'56
LOAD !_ llO 110 109 't llO 110 110 llO 110

I
I

FUEL LANR LANR LANR , LANR LAt,IR LAHR LAI_ LANR

ALPHA1 I
ALPHA2 I

8 SINGLE SCAN: 110 _ : PRE-REBURNBASE
8A AVGSCANS21-->3] : 110 _ : 13 TPH : 160 RPN : NEDSTOIC
7 SINGLESCAN: 110 Ntg : PRE-REBURNBASE
7A AYEbSCANS18-->28 : llO lqg : 13 TPH : 160 RPM: LOgSTOIC
9 SItIGLE SCAN: 110 _ : PRE-REBURNBASE
9A AVGSCANSS -->|4 : 110 Ng : 13 TPH : 100 RPN : NEDSTOIC
10 SINGLESCAN: 110 I_I : PRE-REBURNBASE
IOA AVGSCANS]8-->31 : 110 NW: 13 TPH : 100 RPM: LOg STOIC

DATAPAGENO. 2 FLOWSNI.B/HR (m/m)

LOADNkl 1o9.6! ]OaJ.BI 109.3 ]]0.31 110.4i 110.5 ]10. 109.91 Z ]
HAIN STEAMFLOg 773.41 782.01 77].5 777.8l 772.9] 781.6 775. 776.OI 2 2
1STSTGST,rLU 770.21777.s, 767.0 774.0,769.], 777.6 770.9 77z.2,z 23
F"g FLOV 785.81 787.7! 786.41 790.21 189.5 790. 784.01 Z 3
BLOWD(]MNFLOE/ o.ol O.O " "_ 0.0 0.0 -_--_"2 4
RH SPRAYFLOW 14-|92 2.81 0.00 9.80 0.001 14.65 0.00 13.52 0.00 2 5
SH SPRATFLOW L 17-052 20.05 3.]] 25.64 6.47 26.65 7.60 ]7.30 6.29 2 7
SH SPRATFLOg R!17-OS6 20.56 1.98 27.43 6.11 30.l? 3.Zl 23.02 0.00 ?. 8
GRFAN AHPS A 16-181 .08 22.73 .08 2296 .08 22.83 .08 .082 lZ
GRFAN/U_S e 16-183 -.0? -.02 -.02 -.02 -.03 -.02 -.02 27.84213
GRFAN BUSVOLT EST 4]60.0 4160.0 4160.0 4160.0j 4]60.0 4]60.0 4160.0 4160.0 ? 14
TOTALGRFLOg CALC 0.0 52.6 0.0 54.8! 0.0 53.5 i 0.0 101.9 Z 24
GR TOSECAIR 06-932 4.39] 4.39 -79.49 7.87 4.39 7.92 4.39 9.70225

TosEcA[R 4.39000.000O0.00000 .0000
.000054.84.3900 0.0000!5 4.3900 0101.9 Z 26GRTO FURN, CALC O.0 52.6 O.0 0.0 .53. 0.0 Z 27

OfA AIR FLOW 06-931 31.5 218.2 33.3 231.3 33.4 221.1 27.3 221.6i 228
TNPAIR FLOg CALC 71.67 48.88 97.77 51.44 94.94 51.151 Bg.]2 51.4614 10
SECAIR FLOg 06-320 29.57 37.04 28.40 27.60 33.76 37.40! 37.18 25.20 ? 29
1st STG PRESS 18-128 1071.7 1082.1 1068.3 1077.1, 1070.2 1082.3 1072.8 1074.6 Z 19
OIL FLOg2A 05-100 .0017 .0019 .0017 .0029 .0017 .0024 .0017 .0018220
OIL FLOg 28 07-100 .0033 .0033 .0033 .0023 .0031 .0020 .0033 .0033221
OIL FLOW2C ,09-100 .0033 .0033 .0033 .0024 .0033 .0019 .0033 .003? 2 22
% PVDRRVRBASNCOAL USER 0.0 0.0 O.O 0.0 0.0 0.0 0.0 0.0 2 30

• "JI") .CYCLONESTOIC CALC l 1077 1.0883 l.Og..,,. 1.0744 1.0891 l 0746 1.0931 1.0796 4 20
REBRN148STOIC CALCi 10o.0 .4 100.0 .4 100.0 .4 100:0 .442].
REBRN STOIC .88411 1.1831 .85691 1.!7451 .8775i 1.179: .8732] 422



.,...o !: ):' !:' 1'5i" ''° ,,o.,TEST SEO. NO. 6 I 7 I 8 I
DATE [04/09/92_04/09/92 04108192 04108192104110192[04110192104113192_04113192[
TJNEST_T I 0804 i 1100 I 08_0 I ]IZ. 1 0759 I 10_9 ! 0_7 I 1031 i
T[_ trio i 0814 I 1247 I 0830 i 1330 i 0810 I 1331 [ 0838 I J256i
LOAD_ I llo I 1]o | 1o9 i ]1o I 1]o i 11o I iio I 11o I

DATAPAGENO. 2 FLOWSMLB/HR(MT/HR)

I VG FURNSTOIC I CALCt 1 2073 1 1601 1 Z242_ 1 1495 1 2155_ 1 1569J 1 2]30] ] 1550 f 4 23

DATAPAGENO 3 FLUID TEMPERATURESF (C) - PLANT

SSHOUTT L 15-152 1000.71 999.3 1000.6i 998.7 997.4 I 998.9 997.7 999.2 3 1
SSHOUTT R 15-150 999.2] 999.5 999.4 999.1 998.1 999.3 999.0 999.2 3 2
SSHOUTAVE T 13-160 1000.5! 1003.3 1000.7] 1001.7 998.6 1003.7 1000.9 1003.6 14 1
LVGSH ATTNPT L 13-164 707.5i 741.4 696.41 738.1 700.0! 734.0 720.6 736.7 3 8
LVG 5H ATTNPT R 13-162 715.51 759.6 701.3 754.2 698.9 757.9j ,711.0 766.3 3 9
PR] SHOUTT L HW 778.8 _ 750.0 " 788.41 758.9 797.3 i 756.5 784.1 757.0 3 10
PRI $H OUTT R Hi/ 791.7i 778.1 803.6 784.1 808.3 779.0 794.9 773.9 3 11
ECON1"120OUTT L I'&l 512.91 509.7 512.6 512.7 515.9 508.2 514.4 511.1 3 27
ECONt420OUTT R Hi/ 513.5j 512.2 496.11 514.0 520.0 i 511.3 519.6 513.6 3 28
ECONHZOIN T ;?0-0071 459.8i 458.6 461.21 459.4 461.0 i 459.7 462.2 459.1 3 5
RH SPRAYt420 T HW i 316 6! 316:4 317.01 316.6 316.21 314.9 316.3 315.0 3 _'
LVG RHT ]4-150 9'99.9 1001.1 993.1] 1003.7 I082.0 1003.1 993.3 1002.2 312
ENT RH T CALC 703.0 725.6 694.61 716.9 673.3 72].8 68;?.8 715.6 3 16
COLDRH T ;?0-006 743.5 746.8 745.8l 746.2 744.8i 747.4 746.0 746.8 3 18

DATAPAGENO 4 FLUID TEIqPERATURESF (C)- B_

,,.E.,.., DO oo! ool ool DO DO o ,
AIR LVG AH P P8 0.01 O.Oi 0.01 O.Oj 0.0 0.0 O. 4 2
CYCA TA DIFF"P PB 0.01 0.0] 0.01 0.01 0.0 0.{_ O. 4 3

CYCA PA DIFF P P8 0.01 0.0 _):0iO.O 0.01 0.0 0.0 O. 4 4CYCk TOTP P8 _ 0.0 _ 0.0 O. 4 5
CYCB TA OIFF P P'---'B-- 0.01 0.0i_ - 0.01 0.0 _ _
CYC8 PA OIFF P PB 0.01 0.0! 0.0 O.Oj 0.0 0.0 O. 4 7

CYC8 TOTP PB 00I 0 0 0 0 00J 0 0 O0 0 4 8
CYCC TA OIFF P P8 0.01 O.Oi 0.0 . 0.0 0.0 0.0 O. 4 9

CYCC PA DIFF P PB _ 0.0 0.0 0.0 0.0 O. 4 I0
CYCC TOTP P"--"'B"--I o.oi o.o o.-"--"_- _ o.-'-----6--o---:'.:

P PB 0.01 0.0 0.0 0.0 O.O 0.0 0.0 4 12LVG SSHPLAT

ENT PSH P PB _0.01 0.0 0.0 0.0 0.0 0.0 0.0 4 13LVG PSH P R PB 0.01 0.0 0.0 0.0 0.0 0.01 O. 4 14

LVG PSH P PB _ O.O 0.0 _ 4 15
LVG ECON P R P"---'B-- 0.0--0.0 - _ 0.01 O. "4 I-"6
LVGECON P L PB 0.0 0.0 0.0 0.0 0.01 O. 4 17
GASENTAH P PB 0.0 0.0 0.0 0.0 0.0 ! O. 4 18iil iii DO DOooDOo,,,



TEST. 8 I" I' I'A 19 l" I'O i'o"
DATE 04109192104109192 04108192 04108192 04110192104110192104113192[04113192
TZMEST T 0e04! llOO! 08-20! ]1?8I 0759i 1029I 0827I ]03]
TINE END 0814 i 1247 l O83O[ 13301 08101 1331 1 0838 1 1256
LOAD_ 110 I ]10 1 I09 1 110 1 110 1 110 1 110 1 110

DATAPAGENO. 5 FLU[D PRESSURESPS[G (KG/CNZ}

TURBTHROTP 03-170 1452.4 1449.7 1449.5 1449.7 1450.5 1449.91 1451.1 1449.7 5 ]
SECSH OUTP CALC 0.0 0.0 0.0 0.0 0.0 O.OI 0.0 0.0 5 2
DRUMPRESS 04-013 1604.5 1608.4 1599.0 1605.1 1600.9 1607.81 1603.8 1606.] 5 3
LVGRH PRESS 15-102 429.8 4;78.1 4;?9.6 4?8.5 433.8 430._21 432.0 4;?7.4 5 4
ENTRH PRESS 15-100 4,54.0 454.1 454.8 455.3 459.7 456.21 457:0 45;?,7 5 5
FM HTRE r.XT P 20-035 437.9 436.0 ' 437.9 436.5 442.3 437.81 440,2 434.6 5 b
Fi/ HTRE EXT P TRANS 440.8 439.1 440.9 439.3 445.2 440.91 443.5 437.8 5 7
SECSH OUTP (T) TRANS 1496.8 1495.0 1493.3 ]494.7 1494.8 ]495.31 1494.9 ]49?.9 5 17
DRUMPRESS (T) TR_S 1592.9 1597.7 1568.0 1595.2 1,589.4 1591.51 1592.8 1594.3 5 18
LVGRH-1 P (T) TRANS 433.5 43-2.7 433.5 432.8 437.3 434.41 436.;? 431.1 5 19
ENTRH-I P (T) TRAILS 0.0 0.0 0.0 0.0 .... 0.0 0.0] 0.0 0.0 5 20

DATAPAGENO. 6 AIR & GASDATA- PLANT

AHBIENTAIR DBTEMP TC 0.0 0.0 O.O 0.01 0.0 O.OI 0.0 0.( 6 ]
AIR ENTFO FANT I'E/ 80.26 87.86 85.84 9].561 84.13 84.341 74.04 6 4

• AIR LVG FD FANT A 09-028 112.9 118.;? 116.3 12;?.;21 11;?.6 111.51 104.1 108.; 7 2
AIR LVGFO FANT B 09-029 111.8 119.3 115.5 123.01 114.7 115.91 107.5 112.t 7 3
AIR ENTAH T RA 20-017 115.2 121.7 118.7 125.71 117.6 118.8 ! 147.2 146.1 6 2
A'iRENTAH T R8 20-0]8 115.4 121.9 118.7 125.6 117.7 118.6 131.4 138.6 6 3
MR ENTAH T LA ZO-OZ5 116.4 121.7 _ 119.? 124.9! 116.3 115.61 163.3 166.6 13 ?5
AIR ENTAH T LBI20-029 _ 117.4 122.2 120.3 125.9 115.9 115.7 122.9 127.8 13 26
e_lRLVGAH T R HI/ i 599.5 606.1 643.0 608.6 586.3 608.6 587.3 604.4 6 6
AIR _VGAll X L i HW 573.0 570.4 578.5 578.2 549.7 567.7 546.1 559.4 6 7
BRNSEC AII_ T [08'002: 548.4 553.3 575.'5 555.9 "533.5 553.4 53].2 546.() ]4 2

536. ? 534.3 504.3 536.0 496.7 536.7 14 3
sA/ T 08-oo1!511.7 5;?,16OVATENP 09-002 220.8 516.3 217.3 523.0 273.9 527.5 485.7 544.2 14 4

-GASLVG AHT RA 20-019! 310.5 311.7 339.7 317.6 303.2 309.2 303.7 304.1 6 10
GASLVGAH T RB 20-020 ..... 291.8 294.7 314.,5 299.6 284.5 292.2 288.2 29].8 6 |1
GASLVGAH T 'LAZg-O?7! 264.6 282.6 286.1 -288.0 274.9 -276.3 -270.9 -272.2 13 21
GASLVG AH T LB 2_-0;24_ 290.9 286.0 294.7 290.5 281.4 279.7 _ 283.8 284.8 13 28
GASLV6 RH PS T _" AVE 658.1 653.9 660.6 659.9 632.6 654.1 638.6 653.5 13 17
G_ASLVG SHPS T AVE E£_..8 667.7 706.0 665.7 651.3 669.4_ 661.4 670.7 13 19
SRGASTEI_ A BV 0.0 ,0.0. 0.0 0.0 0.0 0.0 0.0 0.0 14 8.
GRGASTEI4P B B¥ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 9
02 LVG ECON R 11-172 3.6026 2.3439 3.8108 2.6399 3.6199 2.3682 3.1403 2.5777 6 20
D? LVG ECON L_11-170i 0.0000 -2.3714 3.3941 2.3501 3.1560 2.2460 3.74]7 2.7060 6 21
02 IN SECAIR 06-Z54 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0_13 29
,ACCUREXNOX PPI_, 06-553; ,.598.4i 300.1 .541.4 281.2 ,526.4 330.7 1.2 313.5 ]3 9
ACCUREXSOX PPR 06-555 105].6 113].3 lZSO.l 1;?]2.6 775.9 1431.0 1431.0 130].8 13 lO
ACCUREXCO PPt4 06-425 19.5 28.2 65.6 30.6 206.2 15.8 0.0 0.0 ]3 ]]
ACCUREXO? _ 06-554 3.823] ?.3632 4.231? 2.5171 9.779] 2.5641 3.3774 2.9479 13 12
BRNSECAIR P INI/G 06--250 20.46 19.20 ?0.74 18.97 21.06 20.32 ;?0.92 19.27 14 5
BRNGASRECP IN WG,06-252 20.30. 18.94 20.56 19.00 20..89 20.08 20.65 19.26 r14 6



T ST,,O 8 ' I'A I' IA ITtSTS(O.NO. 1 2 3 I 4 I 5 I "
DATE 04109/9210410919?04/08/92104/08/92l04/10/92104/]0/92104/13/92J04/]3/92I
TIME START 0804 I ]]00 0820 I ]]28 I 0759 I ]029 I 0827 I 1031 I
TIME END 08]4 I ]247 0830 I 1330 I 08]0 I ]331 I 0838 I ]256 I
LOAD I_/ liD I 110 109 I 110 I lid [ 110 I lid [ lid [

DATAPAGENO. 6 AIR & GASDATA- PLANT

BAROMETRICP IN HGI PB [ 29.351 29.301 29.351 29.371 29.191 29.]2J 29.72J 29.681 6 29REL HUMIDITY % I TST 7.96911 7.8571 7.82671 7.14881 7.87731 7.88761 1.9211 7.90731 630

DATAPAGENO. 7 AIR & GASDATA- B&W

AMBIENTAIR TEMP 7 1
AIR LVGFD FANT A 7 6
AIR LVGFD FANT B 7 7
AIR ENTAH (T) 7 4
_S LVGAH 7 |O
GASLVGECON (T) L GRID 674.9 655.9 660.7 660.0 648.8 675_3 654.0 665.0 7 14
GASLVGECON (T) R GRID 666.4 671.2 698.0 670.6 658.4 675.6 665.0 678.0 ? 15
GASTEMPLVGGR FAN GRID 182.8 514.8 184.8 O.O 215.5 0.0 O.O 0.0 ]3 7
02 LVGECON (T) l GRID 3.9078 3.3748 4.2631 3.2225 3.98]0 3.0328 4.4399 2.9084 7 20
02 LVGECON (X) R GRID 3.7650 2.9111 3.9393 2.7596 3.9205 3.1057 3.4735 3.1575 7 21
CO LVG ECON (T) L GRID 39.4! 92.5 43.1 68.l 33.4 70.0 30.9 107.7 13 5
CO LVG ECON (T) R GRID 38.14 55.74 75.82 51.47 36.2] 55.]24 70.36 6[.35 ]3 6
C02 LVG ECON (T) L GRID 14.77 15.26 14.55 15.49 15.15 15.81 14.99 16.23 7 22
C02 LVG ECON (T) R GRID 14.96! 14.94 14.76 ]5.09 15.09 15.60 15.18 15.38 ? 23
NOXLVG ECON IT) L GRID 639.2j 301.4 576.6 258.8 587.6 287.7 565.3 269.l 7 24
NOXLVG ECON (T) R GRID 612.9 _ 309.3 556.9 275.9 558.8 329.9 589.9 310.3 7 25
O? LVG AH (T) GRIO 5.2400 4.2500 5.3500 4.3500 4.3000 4.2200 5.2500 4.2500 ]3 1
C02 LVG AH (T) GRID .391 22.48 22.81 23.58 32.03 26.0] 24.57 2].84 ]3 3
02 LVGGR FAN(T) GRID 0.0: 0.0 O.O 0.0 0.0 0.0 O.O O.O 13 4
_RYBULBTEMP (T) TST 0.0 O.O 0.0 0.0 O.O O.O O.O O.O 7 26
WETBULBTEMP (T) 7 27

DATAPA_ NO. 8 F'WHTR TEMPERATURESF (C) - PLANT

FWHTR E LVGT 458.81 457.61 476.41 458. 459.] 456 459.01 456 8 5
FWHTR E ENT T HW 383.61 382.6! 384.81 386. 384.7 381 383.61 381 8 7
Fig HTR E DRNT HW 405.71 405.5l 407.01 404. 405.9 402 404.71 402 8 13

DATAPAGENO. 9 F'WHTRTEMPERATURESF (C) - B&W

SSHPENOIN LEG 1110-0171 847.81 848.2] 838.3l 842.61 836.11 847.31 853.21 858.819 17

5SHPENDIN LEG _i10-018l 864.41 869.21 857.31 863.51 B52.51 865.91 871.4! 879.119 18

SSHPENDIN LEG _ ]0-0191 864.61 880.81 856.71 872.71 854.11 876.01 871.01 883.31 9 19
SSHPENDIN LEG 10-020J 871.5] 898.31 864.71 888.41 860.1! 893.51 878.71 896.819 20
SSHPENOIN LEG 10-0211 856.11 894.81 851.11 879.31 843.6[ 887.81 863.6l 890.6l 9 21



,EST.  JS, '1" : 19,00,
,csTs o.o 2 3 . o !' i
DATE 04109192104109192104108192 04108192 04110192 04110192 04113192104113192-I
TIME START 0804 l 1100 0820 1,128 0759 _ 1029 0827 [ 1031. I
TIHE END 0814 I 1247 0830 1330 0810 I 1331 0838 I 1256 i
LOAD _N 110 [ llO 109 110 llO [ llO 110 [ 110 I

DATAPAGENO. 9 Ft/ HTR TEHPERATURESF (C) - 8&l/

SSHPENOIN LEG 6L10-033 864.8 905.4 862.8[ 892.6 857.1 899.3 880.0] 90!.7 9 22
SSHPENOIN LEG 7 10-034 865.2 898.4 861.5 886.0 861.0 890.7 884.6 "892.8 9 23
SSHPENO,, LEG 8 10-035 860.5i 886.8 852.0 877.2 853.6 881.4 873.6! 883.8 924
SSHPENO1,, LEG 9 !0-036 866.5 879.7 853.2 875.7 860.1 879.0 814.4 88,.3 925
SSHPENOINLEG 1,ol,o-o37 848.7 846.8 833.0 846.5 846.3 846.8 855.3 851.3 926
RH PENOIN LEG 109-049 936.3 950.0 927.,: 946..1 935.6 948.4 933.3 950.8 .8 .].7
RH PEND], LEG 2'09-050 924.6, 945.5 9]8.] 941.0 925.4 943.7 923.9 946.5 8 18
RH PEND IN LEG 3 09-05! 927.51 943.7 920.2 940.9 928.4' 943.1, 926.4 945.4 8 ,9

I_H PEND,,LEG 409-052 925.2 943.8 9,8.1 939.8 925.8, 942.6 923.9 944.5 820
RH PENDIN LEG 509-053 0.0 0.0 0.0 0.0 0.0 0.0 0.0, 0.0 8 2]
RH PENO1, I,E,_ 610-001 955.1 965.6 945.6' 961.5 953.6] 963.1 95,.3! 967.5 822
RH PENDIN LEG 7 ZD-O02 927.1 936.5 916.7, 934.9 924.7 936.9 924.2 937.8 823
I_H PENDIN LEG 8 10-003 933.6 933.7 920.5 937.3 930.3 937.9 928.4 937., 824
I_H PENDIN LEG 9110-004 935.6 949.6 926.5 945.9 934.8 948.3 932.51 950.6825
I_H PENDIN LEG l O!lO-O05 913.6 890.5 889.5 894.2 910.3 897.6 895.61 895.2 826
RH ,NT, HNOHOLE R 10-038 934.3 948.0 925.6, 945.4 935.4 946.8 933.5 950.! 827
RH 1,NTMFINDHOLE L !0-039 865.3 846.2 842.4 846.5 862.7 850.1 852.3 849.2, 8 28
PSHOUTLEGT 09-0!7 786.9 772.3 798.3 780.7 810 3_ 777.7 793.4 776.0 ]4 !1
PSHOUTLEGT 09-018 797.5 783.9 808.8 _ 791.6 821.8 788.2 803.2 78!.7 !4 12
PSHOUTLEGT 09-0!9 778.9 731.7 786.5 740.6 799.9 738.9 7IM.] 739.0 ]4 [3
PSHOUTLEGT 09-020 782.21 747.6 791,.9 756.8 804.7 757.4 789.2 757.3 ]4 !4
PSHOUTLEGT 09'021 774.9 751.4 784.2. 765.2 796.1 764.9 780.1i 764.4 [4 1,5
PSHOUTLEGT 09-022 78].! 766.3 792.2 773.3 802.2 771.2 784.9 ! 769.2 14 16

PSHOUTLEGT 09-023 781.8 761.4 794.41 769.9 804.5 766.3 787.11 761,.] !4 17PSHOUTLEGT 09-024 800.7 790.7 81].9 795.4 82].9 793.4 806.0 786.3 ]4 ]8
PSHOUTLEGT 09-D25! 782.5 770.9 793 3 776.6 804.2 773.7 787.8] 767.7 14 19
PSHOUTLEGT [09-026 790.8 779.4 802.91 784.4i 807.3 782.2 791.61 776.6 14 ZO
PSHOUTLEGT !o9-o27 799.7 793.2 81,2.31 797.41 8]5.2 796.1 801,.1,1 791.3 14 2!

DATAPAGENO. ]0 PULVERIZERCOALANDPA FLOW

CYCA COALFLOWKLB [05-!04 30.60 22.82 30.891 23.22 31.50 21.82 30.211 22.!9 lO 1

CYCB COALFLOWKLB 07-!10 30.62 22.83 30.921 23.26 31,.43 2!.75 30.261 22.21 10 2
CYCC COALFLOWKLB 09-110 30.61 22.83 30.931 23.24 31.47 21.79 30.271 22.22 10 3
CYCA SECAIR FLOWXI06-!70 292.8 210.8 293.01 206.9 294.5 209.5 293.21 208.5 10 16
CYCB 5EC AIR FLOWX08-!70 296.3 21!.2 296.4[ 213.8 295.6 208.4 296.7J 208.3!0 (7
CYCC 5EC AIR FLOW_ ]0-1,70 297.5 210.7 293.91 205.5 297.8 209.5 t '297.01 208.0 1,018
CYCA 5EC AIR T 20-002! 544.0 547.8 587.51 553.5 533.6 550.6 528.01 541.4 lll
CYCB 5EC AIR T 20-003! 579.0 585.4 60].81 588.3 560.2 583.9 559.81 576.6 II 2
CYCC SECAIR T 20-004i 534.9 529.6 541.81 537.0 516.3 526.8 508.11 515.7 11 3
PULV COALFLOWKLB 06-3!4] .05 26.48.. .06] .26.31 .05 26.28. .03] 26.26.10 4
PULVPA FLOW 06-2751 0.00 54.74 O.OOI 54.34 0.00 54.53 0.00] 54.31 10 ]9
PULVINLET T 09-034 99.0 544.0 99.41 547.3 96.5 535.4 82.81 524.0 11 7
PULVOUTLETT 09-040 99.2 158.6 L13.71 150.8 110.0 154.9 66.61 146.7 [l 8



8 I:AI9 ,9. ,o,,o.TEST SEQ. NO. ! 2 3 5 6 7 [ 8
DATE 0410919210410919210410819210410819210411019204110192 041131921)4113192
T,E ST T 0804I 1100I 0820I 1128I 0759 I 1029 0827 1031
TIME END 0814 I 1247 I 0830 I 1330 I 0810 I 1331 0838 I 1256
LOAD H'd 110 ' 110 I 109 I 110 I 110 I 110 110 I 110

DATAPAGENO. 11 PULVERIZERINLET TEMPANOPA DIFF

PULVDIFF P IN YG _6-2741 -.02 15.731 -.161 13.991 -.03 9.381 -_091 9.21 11 9
PULV AMPS _6-2761 0.01 284.81 ._. 270.21 -0.0 232.71 0.01 236.5 ]1 10
PULVPA FANAHPS _6-2771 -.06l 79.021 -.061 74.501 -.06 59.081 6.611 67.83 11 11
ROTCLASS AHPS 06-2781 .03 47.671 44.631 47.231 .031 37.!7! 41.691 37.95 11 12
ROTCLASS RPH 06-2701 -.2, 156.6] 160.61 159.31 -.2l gg_4j 99.7[ 99.7 11 13
ROTCLASSDP IN WG 05-3451 .0073 .%5141 .39781 .55581 .00741 .180]1 .20311 .1853 11 1_
COALSILO LEVEL 06-3101 62.67 76.281 66.421 82.281 92.37 73.061 95.191 82.16 11 15
FLAME[NTENSITY#[ % 06-2791 3.7 ]C5.61 3.11 105.91 3.0 105.61 18.31 105.6 11 16

58.8IFLAMEINTENSITY02 % 06-295i 5.9 104.9i 3.61 105.11 6.8 105.01 104.9 11 17
FLAHE]NTENS]TY#3 _ 06-296[ 3.1 105.71 2.4 i 106.ZI 2.7 103.71 18.2 105.7 11 18
FLAME[NTENS]TY#4 _ 06-297_ 4.5 105.1! 4.7l ]05.4_ 5.8 105.2_ 19.31 105.2 11 19

DATAPAGENO. 12 OPERATORPOS[TIONS

RH SP VLV POS 15-077 15.80 4.60 20.601 8.74 26.91 6.90 25.42l 8.97 12 [
SH SP VLV PO5 R 13-190 61.58 30.53 73.51[ 34.31 77.24 31.87 67.541 27.46 12 3
SH SP VLV POS L 13-191 58.80 31.94 71.31l 35.24 73.29 36.08 54.171 35.23 12 4
GRDHPRDEMAND 16-044 -5.0000 -5.0000 -5.0000 -5.0000 -5.0000 -5.0000 -5.00001 -5.0000 12 9
RECIRCAIR DflPRPOS12-176 O.O0 0.00 O.OOJ O.O0 O.O0 0.00 22.45J 27.68 12 13
SH PASS OHPRPOS14-180 100.0 87.8 64.3 100.0 100.0 100.0 89.2i 100.0 12 15
RH PASS DMPRPOS14-180 53.4 99.5 lO0.O 47.6 21.3 71.1 100.0l 67.3 12 16
OVRFIREA]R DMPRPOS06-115 15.49 53.51 15.48 56.58 0.00 54.36 14.281 56.59 12 17
BRNSECAIR DMPRPOS06-286 16.00 22.63 15.01 14.04 10.72 23.85 21.921 11.68 12 18
HOTPR] A]R DflPRPOS06-556 0.0 100.0 I 0._ 100.0 0.0 100.0 0.0 99.8i12 19
8RNGASRECDHPRPOS06-324 0.00 0.00 O.OC 25.08 0.00 25.21 0.00 32.70!12 20

DATAPAGENO. 15 HISCELLANEOUS

GASLVG SH PASS IA 08-003 -491.3 -477.9 -569.9 -472.3 -482.7 -484.G -50C.2 -481.6 ]5 !
GASLVGSH PASS 18 08-004 66!.7 673.8 712.1 674.9 643.E 677.7 66(.E 679.5 15 2
GASLVGSH PASS 1C 08-005 68; .E 691.2 753.6 681.7 665.4 702._ 67_.E 696.8115 3
GASLVGSH PASS ID 08-006 72:.( 735.0 757.8 728.3 699.1 722.C 710.E 722.C 15 4
GASLVGSH PASS 2A.08-017 625.4 i 623.1 668.9 627.8 613.E 626.2 625.E, 631.E 15 5
GASLVGSH PASS 28 08-018 639.1 637.4 683.6 640.3 627.6 639.3 636.0 642.6 15 b
GASLVG SHPASS 2Ci08-019 640.4 647.8 679.7 645.9 632.2 64B.8 640.0 650.1 15 7
GASLVG SH PASS 20 08-020 675.7 683.9 727.8 681.8 674.3 692.0 677.6 691.7 15 8
GASLVG SH PASS 3A 08-021 657.2 657.1 699.2 659.5 654.4 657.2 667.0 661.4115 9
GASLVG SH PASS 38 08-022 663.3 671.6 690.5 667.5 663.5 669.4 671.5 672.5 15 10
GASLVGSH PASS 3C 08-023 655.2 656.0 687.2 649.61 639.3 659.1 651.9 658.8 15 11
GAS LVGSH PASS 30 08-024 -616.8 -616.6 -627.7 -598.5i -599.5 -618.7 -617.9 -619.615 12
GASLVGRH PASS 4A 08-033 650.6 635.8 653.0 647.9 623.4 639.9 623.3 633.6 15 13
GASLVGRH PASS 49 08-034 660.2 653.9 662.7 665.8 632.3 658.2 637.9 654.7 15 14
GAqI V_ DH PA%_ 4C 08-035 0.0 0.0 O.O' 0.0 0.0 O.O 0.0' 0.0 15 |5



T STO1,88AI' !'AL9 I'OI'°ATESTSEQ. NO. 2 3 4 S 7 8
DATE 04109192 04109192 04108192 04108192 0411019210411019210411319204113192
TIHE START I 0804 11001 0820I llz8 I °759 I loz9 I 08z7I 1031
TI.E END I 0814 1247 I 08301 13301 0810 I 1331 I 0838 I ]256
LOAD .U I llO llO I 109 I llO I llO I llO I llO I llO

DATAPAGENO. 15 HISCELLANEOUS

GASLVGRH PASS 4D 15 16
GASLVGRH PASS 5A'08-049 636.1 620.4 639.4 627.1 _ 611.2 624.1 615.7 626.0 15 17

GASLVGRH PASS SB 08-050 646.8 640.7 653.1 648 _ 619.8 641.4 627.5 641.] 15 18GASLVGRH PASS 5C 08-051 656.7 659.6 660.7 665 630.3 659.1 643.4 658.9 IS 19
GASLVGRH PASS 50108-052 649.7 656.3 655.6 658.1 627.8 65].0 632.1 652.2 ]S 20
C_S LVGRH PASS 6AL08-053 648.0 634.6 646.3 640.9 621.1 633.0 625.8 634.8 15 21
GASLVGRH PASS 6B]08-054 664.4 660.5 665.8 663.9 640.7 660.7 645.0 659.9 IS 22
GAStVG RH PASS 6C 08-055 656.8 654.6 662.4 659.2 633.9 654.5 641.5 655.3 15 23
GASLVGRH PASS 60 08-056 669.8 670.2i 671.8 672.5 653.3 672.2 658.5 672.9 15 24

0.0 O.Oi 0.0 0.0 0.0 0.0 0.0 0.0 15 27
RIGHT= A = W 68.00 69.00 i 66.00 67.00 70.00 71.00 72.00] 73.00 ]5 28



R8-369 16 Jun 1992 13:55:48

TEST NO. 16A IBH 3T 4T 108 IOC 5T 7T 18T
TEST SEQ. NO. 9 10 11 12 13 14 15 16 17
DATE 04/24/92 05/05/92 02/13/91 02/13/91 04/13/92 04/13/92 02/14/91 02/15/91 02/18/91
TIHE START 1110 1039 1710 1915 1524 1822 1408 1009 0919
TIME END 1311 1200 1741 2008 1647 1914 1604 1024 0929
LOAD l_d 111 liD liD ]lO liD Ill 111 Ill 109

FUEL LAMR LAMR LAHR LAHR LAMR LAHR LAHR LAMR LAMR
ALPHA1
ALPHA2

16A AVG SCANS4 -->15 : 110 NW : ALL CONTROLSAUTOHATIC :OPTIMUH
IBH AVG SCANS 14-->18 : 110 HW : 13 TPH : LOWREBRNSTO]C
3T AVG SCANS48-->50 : 110 HW : 13.7 TPH REBUgN : NO GR TO BNRS
4T AVG SCANS 60-->64 : 110 NW : 13.7 TPH REBURN : W/ GR TO BNRS
]OB AVG SCANS 42-->45 : 110 HW : 14 TPH : 140 RPH : OPT]HUH
IOC AVG SCANS 55-->59 : lid MW : 14 TPH : 160 RPH : OPTIHUH
5T AVG SCANS34-->44 : 110 _ : 14.1TPH REBURN : NO GR TO BNRS
7T AVG SCANSB --> 8 : 110 HW : 14 TPH REBURN : NO GR TO 8NRS
18T AVG SCANS 10-->10 : I]OMW : 14 TPH REBRN : NO GR TO 8RNRS

DATA PAGE NO. 2 FLOWSNLB/HR [HT/HR)

LOAD NW 110.8 110.5J 109.7 110.0 110.1 110.6 110.5 110.E 109.4 2 1
HAIN STEAM FLOW 773.4 779.8] 798.7 799.3 771.8 773.4 805.6 810.1 782.t 2 2
]ST STG STN FLW 769.5 775.3] 769.4 769.9 767.4 769.7 775.4 778.6 752.3 2 23
FW FLOW 785.1 788.31 781.( 778.8 784.8 187.0 778.2 787.3 752.4 2 3

O.O 0.0' 0.( 0.0 0.0 0.0 O.O 0._ 0.( 2 4BLOWDC',_ FLOW
RH SPRAY FLOW 14_i92 5.21 0.00 0.00 0.00 9.41 10.92 0.00 O.O0!l 0.00 Z
SH SPRAY FLOW L 17-052 15.23 1.97 2.96 1.48 10.43 11.98 4.83 O.O0_ 19.88 2 7
SH SPRAY FLOW R 17-056 16.69 7.23 1.96 2.65 ! 5.74 10.19 2.69 0.00 11.45 2 8
GR FAN ANPS A 16-181 23.63 .08 21.86 24.13 .08 .08 21.83 21.73 22.54 2 12
GR FAN AMPS 8 16-183 -.02 27.98 -.02 -.02 26.63 26.63 -.02 -.02 -.02 2 13
GR FAN BUS VOLT EST 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 2 14
TOTAL GR FLOW CALC 59.8 101.4! 44.] 64.2 92.5 91.8 43.6 40.5 47.3 2 24
GR TO SEC A[R 06-932 9.61 10.921 0.00 0.00 6.37 6.37 0.00 0.00 0.00 2 25
GR TO SEC AIR CALC 9.61 26 .94 18.90 0.001 O.OO .75 .50 .29 2 26
GR TO FURN CALC 50.16 :.,.74: 43.19 45.31 92.52 91.83 42.89 39.99 46.97 2 27
OFA AIR FLOW 06-931 230.3 217.3 178.11 226.6 224.7 224.0 223.9 231.5 93.9 2 28
THP AIR FL(Yd CALC 65.59 56.20 35.161 30.48 67.13 69.69 39.11 35.05 0.00,14 lO
SEC AIR FLOW 06-320 32.90 31.03 52.79 27.63 32.04 31.95 49.53 49.73 51.46 2 29
1st STG PRESS 18-128 1070.7 1079.0 1070.6 1071.3 1067.7 1071.0 1079.1 1084.0 1046.7 2 19
OIL FLOW 2A ,05-100 .0017 .0017 .0017 ) .0017 .0024 .0025 .0017 .0017 .0017 2 20
OIL _LOW28 07-100 .0017 .0021 .0017 .0017 .0025 .0018 .0018 .0033 .0033 2 21
OIL FLOW 2C 09-100! .00]6 .0016 .0016 .00]6 .0026 .0016 .0016 .0016 .0016 2 22
% PWDRRVR BASN COAL USER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OJ 0.0 2 30
CYCLONE STOIC CALC 1.0652 1.0646 1.1095 1.1266 1.0592 1.0538! 1.1015 1.1062 1.4071 4 20
DFRDN _ _TO|C CALC .4207, .4160, .4896 .3825! .3848 .3903 .4768 .4706 .4811 4 21



TEST SEQ. NO. I 9 J 10 1] 12 I 13 J 14 16
DATE IO4/24/921o5/o5/9202113191 0211319l 04/13192104113192 02/1419!102/15/91102/18/911
TIHE START J lllO J 1039 1710 I 1915 1524 J 1822 P 1408 I 1009 I 0919 [
TIHE END I 13]l I 1200 1741 I 2008 1647 i 1914 i 1604 J 1024 I 0929 I
LOAD NW J 111 I ]10 110 f 110 ]]0 I 111 111 I 111 I 109 I

DATAP_E NO. 2 FLOVSHLB/m (NT/m}

LVG F_N STOIC CALC 1.15801 1.1459_ 1.1641 1.17541 1.15321 i.1507 1.1615 1.16041 1.15231 4 23
LVG ECONSTOIC CALC 1.16781 1.15571 1.]736 1.1850J 1.1630l 1.1605 1.1710 1.17011 1.16201 4 24

DATAPAGENO. 3 FLUID TEHPERATURESF (C) - PLANT f

SSHOW T L 15-152 999.9 997.8 997.5 998.3 1000.1 999.1 998.6 975.8 1019.7 3 1
SSHOUTT R 15-]50 996.3 997.4 977.2 9_.0 999.4 999.4 996.7 985.0 995.4 3 2
SSHOUTAVE T 13-160 1002.1 1000.5 989.2 993.7 1004.7 ]003.4 1000.5 982.6 10_.0 ]4 1
LVG SH ATTRPT L 13-1_ 713.1 745.4 733.8 744.2 731.5 732.5 747.7 726.2 712.7 3 8
LVGSH ATT_ T R I3-162 730.4 743.3 749.8 754.8 . 761.0 755.6 764.5 751.5, 746.1 3 9
PRI SHOUTT L _ 764.6 751.0 745.8 746.4 766.3 772.6 747.9 726.5 785.6 3 10
PR] SHOUTX R _ 792.8 774.7 755.9 749.9 790.0 796.4 750.1 726.6 795.5 3 1I
ECONH2OO_ X L _ 512.2 510.3 5]0.5 515.3 512.4 521.2 508.9 516.] 515.8 3 27
ECONHZOOUTT R _ 516.2 513.4 511.9 512.6 517.2 525.2 513.0 503.3 519.3 3 28
ECONHZOIN T 20-007 460.2 459.5 457.0 457.0 459.8 460.7: 457.1 457.6 .4_.3 3 5
RH SPRAYH20 T _ 315.0 316.6 316.7 316.9 315.7 315.2 316.6 317.4 314.3 3 7
LVG RH T 14-150 1003.3) 1003.5 992.9 1001.6 1003.9 1007.9 1005.1 997.2 1022.9 3 12
ENT RH T CALC 703.0 719.7 706.8 719.0 698.7 693.5 739.4 722.9 706.3 3 16
COLDRH T 20-006 746.8 743.4 733.7 736.3 748.8 749.0 741.9 727.9 743.7 3 18

DATAPAGENO. 4 FLUID TEMPERATURESF (C) - B&W

AIR ENT AH P P8 0.01 0.0 0.0 0.0 0.0 0.01 0.01 O. 0.0 4 1
AIR LVG AHP PB 0.01 0.0 0.0 0.0 0.0 0.01 0.01 O. 0.0 4 2
CYCA TA DIFF P P8 0.01 0.0 0.0 0.0 0.0 0.01 0.0] O. 0.0 4 3
CYCA PA DIFF P PB O.OI 0.0 0.0 0.0 0.0 0.01 0.01 O. 0.0 4 4

CVCA TOTP P8 0.0[ 0.0 0.0 0.0 0.0 O.OJ 0.01 O. 0.0 4 5
CYCB TA OIFF P PB 0.0 0.0 0.0 0.0 0.0 O.O] 0.0 0.0 0.0 4 6
CYC8 PA 01FF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 7
CYCB TOTP P8 O.Oi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 8
CYCC TA DIFF P PB O.OI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 9
CYCc PA OIFF P.. P8 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 4 I.O
CYCC TOTP PB 0.0 0.0 0.0 0.0 0.0 O.Oi 0.0 0.0 0.0 4 l]
LVGSSHPLATP PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.Oi 0.0 4 12
!NT PSH P P8 O.Cl 0.0 O.Ot 0.0 0.0 0.0 0.0 0.0 0.0 4 ]3
LVGPSH P R P8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 ]4
LVGPSH P L PB 0.0 0.0 ,. 0.01 0.0 0.0 0.0 0.0 0.0 0.0 4 15
LVGECON P R PB 0.01 0.0 0.0 0.0 0.0 0.01 0.01 O. 0.0 4 16
LVGECON P L PB O.OI 0.0 O.Oj 0.0 0.0 0.01 0.01 O. 0.0 4 17
GASENTAH P PB 0.01 0.0 0.0 0.0 0.0 0.01 0.01 O. 0.0 4 18
GASLVGAH P PB 0.01 0.0 0.0 0.0 0.0 0.01 0.01 O. 0.0 4 ]9



TEST NO. ] ]6A I 1BH 3T i 4T I lOB I IOC ! 5T ] 7T I 18T
TEST SEQ. NO. I 9 I ]0 ]1 12 13 I 14 I 15 I ]6 I ]7
DATE 104124192105105192O?l13/91 02/] 319] 04/] 3192[04/13192102114/9 ] 102115191!02/18191
TINE START I 1]]°l ]039 1710 I 1915 I 1524 I ]822 I t4°81 ]009 I 0919
TIHEEND I ]31] I ]200 ]74] I 2008 I ]647 I ]9]4 I 1604 I 1024 I 0929
LOAD_ I lZl I ]]0 lZO I 110 I lZO I ]]] I ]]Z I ]]] I 109

DATAPAGENO. 5 FLUID PRESSURESPSIG (KG/CH2)

TURBTHROTP 03-1701 ]450.1 ]450.0 1453.1 ]452.4 ]448.6 ]450.0 ]456.0 1450.81 1456.8 5 1
SEC SHOUTP _: : 0.0 0.0 0.0 0.0 O.O 0.0 O.O 0.0 5 2
DRUHPRESS 04-0131 1605.4 1607.0 1606.8 1609.6 1601.8 1602.7 1614.5 1610.7! 1599.7 5 3
LVGRH PRESS ]5-]021 429.9 427.4 426.2 426.4 428.7 43].1 426.4 429.6i 420.2 5 4
ENTRH PRESS 15-100[ 456.5 453.0 456.4 455.8 455.3 457.9 456.0 459.6] 449.5 5 5
FWHTR E EXT P 20-0351 438.9 433.3 436.0 435.6 436.8 439.6 435.5 438.2] 431.] 5 6
FWHTR E EXT P TRANSI 44].7 436.2 437.8 437.3 439.9 442.5 437.2 440.51 434.5 5 7
SEC SHOU_ P (T) TRANSI ]493.8 ]492.7 1501.2 ]499.1 ]492.8 ]493.9 15_4.4 1498.]1 ]500.4 5 ]7
DRUHPRESS (T) TRANSI ]592.2 ]594.6 1601.0 1600.0 ]59].8 1593.] ]606.6 1602.7! ]592.7 5 18
LVGRH-1P (T) TRANSI 434.3 431.4 431.5 430.9 432.8 435.2 430.7 434.31 427.5 5 ]9
ENTRH-] P (T) ! TRANSI 0.0 0.0 452.0 451.6 0.0 0.0 45].5 455.]1 447.7 5 20

DATAPAGENO. 6 AIR & GASDATA- PLANT

AHBIENTAIR DB TERP TC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OI 6 !
AIR ENTFD FANT HW 89.74 86.47 0.00 0.00 80.72 8].49 0.00 O.O0 0.001 6 4
AIR LVGFD FANT A09-028 121.6 118.5 124.6 123.0 113.7 ]14.7 126.2 126.0 122.3l 7 2
AIR LVGFD FANT B 09-029 125.6 121.5 127.7 125.9 117.0 1]7.9 127.5 124.3 ]25.1 7 3
AIR ENTAll T RA 20-0]7 127.6 123.9 15].3 154.0 133.8 ]31.7 ]56.3 160.9 166.6o 6 2
AIR ENTAH T RB 20-018 128.3 124.2 151.1 149.8 138.5 137.9 150.5 147.0 147.8 6 3
AIR ENTAH T LA 20-025 125.5 122.l 184.4 184.6: 166.9 ]65.4 186.9 185.4 182.7 13 25
AIR ENTAH T LB 20-029 125.5 122.4 155.8 157.1 ]24.9 ]24.4 161.2 165.2 164.7 13 26
AIR LVGAH T R IN 599.2 596.9 592.4 584.0 627.1 625.6 580.6 551.2 561.2 6 6
AIR LVGAH T L I.M 562.7 551.3 580.6 581.5 578.4 575.4 576.3 552.8 537.0 6 7
BRNSECAIR T 08-002 545.3 540.2 543.9 537.8 569.9 568.6 535.4 517.0 507.3 14 2
BRNSA/GR T 08-00] 525.4 526.6 532.0 565.4 557.5 557.0 521.5 502.5 491.2 14 3
OFATENP 09-002 526.6 521.1 544.9 539.6 565.9 564.3 535.4 517.3 467.9 14 4
GASLVGAH T RA 20-019 309.8 309.6 319.7 315.9 316.7 3]8.9 3]4.6 305.9 300.0 6 10
GASLVGAH T RB 20-020 293.5 292.9 301.0 298.3 304.4 306.5 295.4 287.5 281.9 6 11
GASLVGAH T LA 20-027 280.2 279.0 288.3 286.4 282.2 282.6 285.5 281.3 27].3 13 2/
GASLVGAH T LB 20-024 284.3 284.3 30].6 300.2 294.6 295.9 299.5 295.0 283.7 ]3 28
GASLVGRH PS T AVE 649.3 633.[ 653.8 654.2 673.6 668.1 650.] 647.7 624.6 13 17
GASLVGSH PS T AVE 663.6 658.5 656.0 650.1 695.8 691.3 655.2 617.9 637.2 13 19
GRGASTENP A BV O.O 0.0 O.O O.O 0.0 0.0 0.0 O.O 0.0 14 8
GRGASTEHP B BV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.O O.O 14
02 LVGECON R 11-172 2.8919 2.79]5 1.5781 1.7642 2.5331 2.3765 2.2565 3.4222 3.5539 6 2Q
02 LVGECON L ]1-170 2.4435 2.9608 2.6886 3.2939 2.43]3 2.2878 3.321] 3.9052 3.4208 6 21
02 IN SECAIR 06-254 16.86 16.26 20.22 ]3.50 0.00 0.00 20.26 20.35 20.42 13 29
ACCUREXNOX PPH 06-553 273.8 291.1 0.0 0.0 296.4 280.1 0.0 O.O 0.0 13 9
ACCUREXSOX PPN 06-555 1049.7 1]90.1 O.O O.O ]170.8 ]]75.9 0.0 O.O 0.0 13 ]u
ACCUREXCO PP# 06-425 ]9.76 70.09 0.001 0.00 O.O0 0.00 O.OO O.O0 O.O0 ]3 ]1
ACCUREX02 % 06-554 3.7190 3.0382 0.0800! O.O000 2.5946 2.5612 0.0008 O.O000 O.O000 13 12
BRNSECAIR P IN WG06-250 21.35 2].79 24.49 24.59 ]9.86 !9.91 23.57 25.21 23.89 14 5
BIZNGASRECP IN WG067252 21.2] 2].59 23.79 24.47 ]9.82 19.79 23.01 24.72 23.25 14 6



T ST,,O ,'" I'" ,3T ,,T I'0" I'O I" I'"T
TEST SEO. NO. I 9 ! 10 111 1121131 14 115 [ 16 117
DATE 104124192105105192[02113191[02113191104113192[04113192102114191lO211519-I102118191
TIHE START [ 1110 I 1039 i 1710 I 1915 I 1524 I 1822 I 1408 I 1009 I 0919
Tree ENO I 1311I 12001 1741 I 2008 I 1647 I 1914 I 1604 I I024 I 0929
LOAD I_ l 111 I 110 I 110 I ]10 I llO l Ill I lZl l Zll I 109

OATAPAGENO.6 Ale&GASDATA-PLANT
FURNACEGASP INUGI08-IO0j 19.45l zg.15J.20.28121..211 18.22J 1S.331 20.39[ 22.181 20.801147
8ARONETRICP I!_ HGI PB | 29.3oI 29.48J 0.001 0.00[ 29.561 29.541 0.001 0.00 i 0.00 ! 6 29
eEL HU_IOITY _ I TST I 7.78401 7.81071 o.ouool 0.00001 7.86981 7.86571 0 _ _01 0.00001 0.00081 6 30

DATAPAGENO. 7 A]R & GASDATA - B&W

AMBIENTAIR TENP 7 l
AIR LVGFD FANT A 7 6
AIR LVGFO FAN1 8 7 7
AiRENTAH (T) 7 4
GASLVG 7 10
GASLVG'ECON iT) l G_ID 669.7 660.7 673.7 673.4 664.5 658.6 670.8! 661.7 643.2 '7 14
GASLVGECON (T) R GRID 669.6 663.1 664.6 658.9 702.8 698.2 655.1 626.9 629.9 7 15
GASTERPLVGGRFAN GRID 542.3 537.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 7
02 LVGECOg (T) l GRID 3.1170 2.9197! 3.3074 3.4541 3.0197 2.9945 3.2015! 3.1191 3.0000 ! 7 20
02 LVGECON (T) R GRID 3.0360 2.82121 3.0726 3.2678 3.0104 2.9556 3.0865 3.1352 3.00001_,_721
CO LVGECON (T) l GRID 78.4 78.9 199.7 146.8 74.1 62.2 164.2! 85.0 90.0113 5
CO LVGECON (T) R GRID 52.9 41.9 99.1 93.8 65.6 66.7 133.4 80.0 92.0 13 E
C02 LVGECOP. (T) L GRID 15.59 16.65 15.90 15.82 16.08 16.04 5.01 16.47 15.65 7 22
C02 LVGECON (T) R GRID 15.19 15.58 15.90 15.85 15.49 15.49 15.59 15.99 15.19 7 23

NOXLVGECON (T) L GRID 242.5 310.0i 318.9 258.9 274.4 271.6 263.6 278.6 284.0 7 24Nox LVGECON (T) R GRID 127.6 6.6 324.7 266.7 305.0 287.4 287.9! 311.3 284 v! 7 25
02 LVGAH (T) GRID 3.9700 3.8900 4.3000 4.4500 4.2000 4.1300 4.40001 4.3500 4.1000 13 ]
CO? LVGAH (T) GRID 24.6 1728.7 1070.6 1919.8 21.3 24.8 497.3 1223.3 2169.3i 13 3
02 LVGGRFAN (T) GRID 0.08 3.82 2.51 4.08 ! 0.00 0.00 15.17 2.94 4.58 13 4

: DRYBULBTENP (T) TST .. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7 2fi
gET BULBTEIqP (T) 7 27

DATAPAGENO. 8 F9 HTRTENPERATURESF (C) - PLANT

I:1/HTR E LVGX Hi/ 456.9 458.01 455.71 421.3_ 457.41 458ii) 419.7[ 402.0 458ii) 8 5
FWHTR E ENTT ;94 382.2 383.0J 383.2J 383.3] 383.0J 383 386.9J 383.2 383 8 7
FV HTRE DRNT Hi/ 402.4 434.01 401.7l 401.9l 402.91 403 401.1] 402.1 400 8 13

DATAPAGENO. 9 FWHTRTEMPERATURESF (C) - 8&W

SSHPENDINLEG 1110-0171 831.41 843.81 838.7J 843.01 852.21 848.11 854.11 846.81 844.21917

SSHPEND[N LEG 2110-0181 852.3[ 867.61 857.91 864.61 870.21 867.61 877.91 874.6[ 861.8 ! 9 18

SSHPENO]N LEG 311o-o19! 863.1i 876.71 863.1 873.21 877.51 876.2 885.51 880.61 857.41 9 19
SSHPEND[N LEG 4110-0201878.51 889.71 877.4 888.31 895.7! 893.4 899.61 887.71 866.519 20
SSHPEND]N LEG 5[],0-02]J 868.7| 876.7 ! 875.4 885.61 890=3] 885.7 896.31 878.0] 864.81 9 21



TEsTNO. I_sA lIB, 13t I 4t loe 13oc Ist ! 7t I 38T I
test seO.mo. lO I 13 12 13 I 14 115 16 137 :
DAte !04/24/92105/05/92102/33/9102/33/9304/33/91104/13/91102/14193Dz/15/91102/18/9]l
tx,e start I 1110 i 1039 I 1730 I 3915 1524 I ]822 I 1408 I 1009 ! 0919 !

t,,E e.o I 1311 ! ]200 ! 17411 2008 ,6,7 I 3914 I 1604 I 1014 I _0_9 1LOAD !_/ I Ill I llO I llO J 110 ]10 I Ill I Ill I Ill

DATAPAGENO. 9 I_ HTRTEHPERATURESF [C) - B&W

SSHPENDIN LEG 6 ]0-033 l 880.3] 892.6 881.41 891.7J 900.9 896.9J 899.6 874.3 873.8 9 22
SSHPEND]N LEG 7 10-034 874.l 894.6 877.5 885.1 888.9 886.4 887.1 862.7 870.1 9 23
SSHPENO3NLEG 8 10-035 864.4 886.3 874.4 878.6 878.5 876.3 875.8 858.4 870.9 9 24
SSHPEND]N LEG 9 10-036 865.0 882.1 879.1 882.9 876.3 875.4 880.0 863.3 868.6 9 25
SSHPENDIN LEG 10 10-037 837.6 852.5 866.1 870.1 846.5 846.9 872.9 842.1 833.4 9 26
RH PEND]N LEG ] 09-049 943.4 950.7 934.5 943.4 949.2 952.2 _ 947.6 944.8 962.7 8 ]7
RH PENDIN LEG 2 09-050 937.l 945.7 923.l 933.9 944.6 946.8 941.1 939.9 955.1 8 18
RH PEND IN LEG 3 09-05] 936.9 945.1 927.4 936.8 _ 943.8 946.7; 942.2 939.0 955.9 8 19
RH PEND]N LEG 4 09-052 936.0 944.3 924.4 934.9 943.0 945.6 94].2 939.3 954.6 8 ?O

RH PEND[N LEG 5 09-053 0.0 0.0 944.4 959._1 0.0 O.Oi 965.] 943.21 928.6 8 2lRH PENDIN LEG 6 lO-OOl 958.81 955.4 951.2 959._ 966.5 969.3, 959.3 958.3 _ 985.6 8 22
RH PENDIN LEG 7 10-002 932.3 938.6 923._ 930.1 939.0 943.4 927.8 929.0 953.0 8 23
RH PENOIN LEG 8 10-003 935.8 938.5 933.0 939.1 939.8 946.2 938.5 935.3 95].0 8 24
RH PENOIN LEG 9 10-004 942.6 949.7 933.8 943.4 949.1 952. ,0 947.5 945.2; 963.0 8 25
RH PENO]N LEG ]0 ]0-005 894.4 895.5 925.3 947.4 895.0 899.8_ 9r"1.2 927.0 908.0 8 26
RH [NTN lINDHOLE R 10-038 941.4: 950.5 934.3 940.61 948.] 951.0 945.5 937.2 950.4 8 27
RH ]NTMHNOHOLE L 10-039 841.9 852.7 865.8 882.0 845.7 849.8_ 892.8 864.4 862.6 8 28
PSHOUTLEGT 09-017 786.6 773.4 764.6 765.] 785.4 792.7 766.7 746.6 798.8 ]4 11
PSH OUTLEGT 09-018 799.7 _ 782.8 774.2 777.0! 795.4 803.0 780.4 751.5 799.3 14 12
PSH OUTLEGT 09-019 744.3 734.0 728.0 726.2 746.6 754.4 731.7 708.4 770.6 14 L.
PSH OUTLEGt 09-020 762.0 748.8 744.8 741.0 765.7 772.7 746.0 718.6 785.4 14 ]4
PSHOUTLEGT 09-021 770.9 757.0 751.1 750.4 773.7 780.5 752.1 733.6 790.3 14 15
PSH OUTLEG T 09-022 779.2 766.7 757.8 760.5 778.2 785.3 760.2 744.4 797.0 14 16
PSH OUTLEGT 09-023 778.2 761.6 751.8 754.] 771.7 778.5 760.0 732.4 786.3 14 17
PSHOUTLEGX 09-024 804.3; 787.4 779.9 785.8 802.8 810.4 786.4 758.3 805.9 ]4 18
PSH OUTLEGT 09-025 785.11 768.4 758. 8 762.3i .783.5 790.8i 757.5 736,7 781.8 14 19
PSHOUTLEGT 09-026 793.11 775.7 771.5 779.51 792.2 798.81 778.6 760.0 790.1 14 20
PSH OUTLEGT 09-027 804.81 789.7 783.] 790.61 806.0 811.91 791.8 773.4 805.9 14 21

DATAPAGENO.10 PULVERIZERCOALANDPAFLOW

CYCACOALFLOI/KLB05-]04 21.80j 21.49122.46 22.491 22.54 22.36122.40 22.93 22.68]0 ]CYCBCOAlFLOWKLB07-110 21.78! 21.48122.45 22.481 22.56 22.37122.42 22.86 22.6610 2
CYCCCOALFLOWKLB09-]10 21.78 21.49122.48 22.51122.57 22.38122.48 22.91 22.6710 3
CYCASeCA]RFLOWX06-170 208.9! 207.21200.3 200.41 203.3 203.41204.2 208,9 260.610]6
CYCBSECAIRFLOW_08-170 207.1j 205.41210.0 212.3] 201.4 201..2] 206.8 212.6 264.3lO17
CYCCSECAIRFLOWS10-170 208.6 208.41 217.4 222.61 204.0 204.31 201.0 205.3 245.41018
CYCASECAIRT 20-00Z 542.0: 54].41 530.8 518.71562.1 560.715]8.4 498.0 511.1l[ ]
CYCBSECA3RT 20-003 575.1] 566.91578.1 573.01 600.3 596.91569.6 552,1i 538.211 Z
CYCCSECAIRt 20-004 521.1 509.6] 520.4 518.11534.6 533.21515,4 505.4 484.311 3
PULVCOALFLOWKLB06-3]4 26.06 25.99127.79 27.71] 28.40 28.37128.34 28.24 28.3110 4PULVPAFLOW 06-275 55.-c 55.31159.13' 57:62156.85 58.13161.67 59.64 60.6710]9
PULV[NLETT 09-034 528.61 520.71508.0 503.01 553.3 552.91502.2 487.! 465.9!] 7
PULVOUTLETX 09-040 160.8! 156.81]49.4 146.7l 163.7 370.01]49.2 135.9 ]29.2]] 8



T STO 13' 14' I,OB ,oc15, [,STTEST SEQ. NO. 10 ! 11 ! 12 113 14 I ZS 17
DATE [04/24/92105/05/92[02/13/91J02/13/91[04/13/9204/13/92102/14/91_02/15/91102/18/91
T[NE START [ 1110 [ 1039 [ 1710 [ 1915 [ 1524 1822 [ 14G8 [ 1009 [ 0919
TINE END [ 1311 I 1200 [ 1741 [ 2008 [ 1647 1914 [ 1604 [ 1024 [ 0929
LOAO _ I 11] [ 110 I 110 [ 110 I 11o : 111 I 111 ] 111 I 109

DATAPAGENO. 11 PULVERIZERINLETTEHPANDPADIFF

PULVDIFF P IN VG 06-274l 14.57 12.72 12.04 !2.39 12.52 16.54 11.69 12.42 11.02[11 9
PULV ANPS 06-276] 270.0 255.5 257.7 264.3 251.4 281.5 253.2 264.4 244.8]11 10
PULVPAFANARPS 06-2771 75.27 72.46 78.05 74.95 85.20 86.66 88.33 81.60 79.67J11 11
ROTCLASS ANPS 06-2781 48.93 46.52 39.68 40.32 42.64 50.00 39.15 39.83 40.77111 12
ROTCLASS RPN 06-270] 158.1 153.3 140.7 140.7 138.6 160.0 139.9 139.7 140.8j11!3
ROTCLASSDP IN WG 06-3451 .5445 .4752 .3671 .3797 .3930 .5725 .3571 .3862 .3663_11 14
COALSILO LEVEL 06-3101 44.58 36.85 68.45 32.36 82.82 57.78 83.74 71.88 80.82111 15
FLAREINTENSITY#1 Z 06-2791 106.2 105.7 106.1 106.1 105.8 105.9 106.1 106.2 106.1_11 16
FLAHEINTENSITY#2 % 06-2951 !05.5 105.0 105.5 102.7 105.2 105.2 106.0 106.1 105.8[11 17
FLAREINTENSITY#3 % 06-296] 106.1 105.8 106.2 ! 104.4 94.2 ! 105.2 106,2: 0.0 106.2[11 18
FLAREINTENSITY#4 _ 06-2971 105.8 105.1 106.11 105.2 105.4 105.5 106.11 0.0 0.011119

DATAPAGENO. IZ OPERATORPOSITIONSZ

RH SP VLVPOS R 15-077[ 16.90 7.06 8.7Ol 5.10 20.541 22.01 -5.001 -5.00 12.40j12 1SH SP VLV POS 13-190[ 51.05 35.27 29.951 30.29 34.931 39.70 27.831 0.00 41.16112 3
SH SP VLV POS L 13-191[ 49.37 30.97 31.871 28.58 40.871 42.87 24.6]1 O.O0 59.19112 4

GR DflPRDENANO 16-044 ! -5.00_00 -5.0000 -5.00001 -5.0000 -5.00001 -5.0000 -5.00001 -5.0000 1.0364112 9 iRECIRCAIR DNPRPOS12-176J 0.08: 22.59] 33.68 20.63| 18.88 36.37] 56.46 31.61J12 13
SH PASS DHPRPOS14-180z 108.0 100.0 ::. : : 52.1 100.01 100.0 100.01 35.0 100.0112" IS
RH PASS I)HPRPOS]4-]801 -4.5 45.2 100.01 100.0 0.0 47Rm 100.0 53.2112 16
OVRFIREAIR DNPRPOS06-]]5] 49.37 46.39 47.051 60.19 58.881 58.61 59.]11 58.12 28.26112 17
BRNSECAIR DHPRPOS06-286 / 19.84 18.30 35.881 14.17 19.521 19.66 32.411 32.01 3Z.11112 18
HOTPRI A[R DRPRPOS06-556| 100.0 .lOO.OL 100.01 100.0 QQ--;-,Qz 99.6 ]O0.Oj 108.0 100.0|12 19
BRNGASRECDflPRPOS06"3241 24.28 28.70 -5.001 39.99 21.061 21.06 -5.O0! -5.00 -5.()0_12 20

DATAPAGENO. 15 NISCELLANEOUS

GASLVGSH PASS IA 08-003 -443.9 -468.8i -411.01 -397.8 -492.81 -477.5 -407.7 -393.0 -427.Z 15 1
GASLVGSH PASS 1B 08-004 673.5 668.5 ! 664.61 656.7 706.71 698.4 660.7 616.4 643.9 15 2
GASLVGSH PASS 1C 08-005 691.5 681.91 696.11 703.8 732.31 727.0 680.1 627.0 659.1 15 3
GASLVGSH PASS ID 08-006 713.5 713.1J 720.81 717.5 751.91 750.8 722.2 661.3 681.7 15 4
GASLVG SH PASS 2A 08-017 618.8 617.:6[ 608.9[ 595.9 646.41 638.7 604.8 580.6 603.2 15 5
GASLVGSH PASS 2B 08-018 633.2 631.0 624.1i 612.6 665.2' 662.2 624.3 596.9 616.7 15 6
GASLVGSH PASS 2C 08-019 643.2 638.6 635.6 628.5 676.4i 676.0 640.6 601.2 6]5.0 15 7
GASLVG SH PASS 2D 08-020 682.4 683.3 684.4 680.4 720.6 717.1 678.5 642.1 659.5 15 8
GASLVGSH PASS 3A 08-021 650.0 652.2 635.7 627.5 680.7 675.1 635.7 619.6 638.6 15 9
GASLVGSH PASS 38 08-022 671.1 . 658.5 658.2 652.6 695.4 690.6 662.3 621.0 633.5 15 10
GASLVGSH PASS 3C 08-023 658.7 652.1 632.2 625.8 682.2 677.5 643.1 612.4 621.1 15 1]
GASLVGSH PASS 3D 08-024 -600.4 -586.3 -554.5 -552.3 -636.6 -636.1 -552.9 -529.0 -532.3 15 12
GASLVGRH PASS 4A 08-033 636.0 617.5 649.6 653.3 649.1 648.2 646.9 642.2 610.4 15 13
GASLVGRH PASS 4B 08-034 650.6 634.8 665.5 664.7 674.8 ! 668.2 656.7 652.5 625.1 15 14
GASLVG RH PASS 4C 08-035 0.0 0.0 0.0 0.0 0.0 ! 0.0 . O.O O.O 0.0 15.15

]' [ •



TESTNO. I 16A ] 1BIq I 3T ) 4T ] 108 ] IOC i 5T I 7T I 18T [

TEST SEQ. NO. 19 110 I 11 12 13 114 15 16 I 17 J
DATE ]04/24192105/05192102/Z3/91 02/13/91 04/13/92104113/92 02/14/91 02/15191]02118191 i
TIHE START I 1110 [ 1039 I 17101 19151 1524 I lezz ! t408 1009! 0919I
TINEEND I 1311[ 1200I 1741I ZOOSI 1647I 1914I 1604 1014I 0919I
LOAD1_ I 111 I 11o I 11o I 11o I liD I Ill I Ill Ill I 109 I

J

DATAPAGENO. 15 NISCELLANEOUS

GASLVGRH PASS 4D 15 16
GASLVGRH PASS 5A 08-049 624.1 610.1 6Z7.3 630.7 644.3_ 639.4 633.4 629.9 605.5 15 ]!
GASLVGRH PASS 58 08-050 640.2 621.3 645.1 643.8 660.5 660.1 636.3 637.4 615.1 15 18

GASLVGRH PASS 54:08-051 645.2 636.8 661.6 654.8 685.3 672.3 649.4 648._ 626.7 15 19GASLVGRH PASS 50 08-052 646.3 628.7 646.8 _ 549.8 674.3 669.2 645.7 637. 616.3 15 20
GASLVGRH PASS 6A 08-053 630.9 619.9 638.1j 635.2 649.6 645.7 638.5 635.9i 518.3 15 21
GASLVGRH PASS 6B 08-054 658.1 645.2 658.3 657.5 577.4 674.9! 657.9 654.6 _ 634.7 15 22
GASLVGRH PASS 64:08-055 647.9 636.3 643.2 641.5 670.7 662.9 640.8 646.9 629.5 15 23
GASLVGRH PASS 6D 0R-056 666.5 656.3 652.0 650.5 691.0 686.0 653.2 654.2 63Z.9 15 24

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 27
RIGHT=A = M 84.00 93.00 6.00 7.00 74.00 75.00 8.00 9.00 11.00 15 28



R8-369 16 Jun 1992 14:16:42

TESTNO. 22T 24T 6T IST 10T 8T 19T 23T
TESTSEQ. NO. ] 2 3 4 5 6 7 8
DATE 02/19/91 02/20/9! 02/14/91 02/17191 02/15191 02/15/91 02/18191 02/19/91
TIME START 1132 0951 1604 1044 1614 1143 1045 1658
TIME END 1513 1012 1903 1103 1809 1204 1644 1854
LOAD 144 110 110 111 110 llO 110 110 110

FUEL LAIqR LANR LAMR LANR LAHR LAHR LAMR LAHR

22T AVGSCANS17-->32 : 110 _ : 14 TPHREBRN: NOGRTOBRNRS
24T AVGSCANS9 -->10 : 110 _ : 14 TPHREBRN: NOGRTOBRNRS
6T AVGSCANS45-->6] : 110 I_/ : 14 TPHREBURN: NOGRTO BNRS
15T AVGSCANS9 -->10 : 110 IN : 14.5 TPHREBRN:NOGRTOBRHRS
lOT AYGSCANS40-->51 : 110 MW: 14 TPHREBURN: V/ GRTOBNRS
8T A_ SC4NS15-->16 : 110 _ : 14 TPHREBURN: g/ GRTO 8NRS
19T AYGSCANS15-->4! : ]10 l_J : ]4 TPHREBRN: W GRTOBRNRS
23T AVGSCANS43-->53 : 110 HW: 14 TPHREBRN: W/ GRTOBRNRS

DATAPAGENO. 2 FLOWS14LO/HR(HT/HR)

LOADIqW 110.3 109.61 110.6 109.91 109.61 109.61 109.81 llO.41 2 1
"HAIN STEAMFLOW 813.9 818.31 808.0 804.91 799.31 799.21 802.11 807.31 2 2
IST ST5 STNFLV 783.1 788.41 777.5 77_ _ 769.7l 769.8i 77_._: 777.5! 2 23
FV FLOW 798.6 799.31 781.6 780.31 778.61 774.91 775.91 782.91 2 3
8I.OWOOMIFLOW 0.0 ........ 2 4
RH SPRAYFLOW _14-192 0.0 010 0.0 0.0 0.0 0.0! 0.0 0.0 2 5
SH SPRAYFLOW l 17-052 1.4078 2.9283 0.0000 0.0000 0.00001 2.9492 .9944 2 7- 0.0000
SH SPRAYFLOW R 17-056 0.0000 0.0000 4.99881 0.0000 2.5535 0.0000 0.0000 O.O000 2 8
GRFANANPS A 16-181 .08 08. 21.80 22.44 25.46 25.66 24.35 25.63 2 12
GRFAN ARPS B 16-183 -.0206 -.0206 -.02061 -.0206 -.0206 -.0206 -.0206 -.0206 2 13
GRFANBUSVOLT EST 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 2 14
TOTALGRFLOW CALC 0.08 0.08 43.99 45.61 76.64 77.42 63.96 75.34 2 24

: GRTO SECAIR 06-932 0.0 0.0 0.0: 0.0 0.0 0.0 0.0 0.0 2 25
GP,TO SECAIR CALC 0.00 0.00 .43 1.34 54.48 48.59 9.99 14.37 2 26

TO FURN CALC 0.00 0.00 43.56 44.27 22.17 28.83 53.,97 60.971 2 27,,

OFAAIR FLOW 06-931 175.4 172.2 218.51 206.2 235.2 237.7 226.4 223.3 i 2 28
TMPAIR FLOW CALC 34.94 23.88 33.19 ! 8.21 17.14 16.13! 30.95 23.09! 14 10
SECAIR FLOW 06-320 37.54 37.6! 48.93 44.29 27.39 28.27 32.19 27.11 Z 29
1st STGPRESS 18-128 1090.2 1097.7 1082.1 1079.0 1071.0 1071.2 1074.6 1082.1 2 19
OIL FLOW2A, 05-100 .0020 .0033 .0017 .0017 .0024 .0018 .0026 .0023 2 20
3[L FLOW28 07-100 .0033 .0033 .0017 .0033 .0017 .0031 .0026 .0026 2 21
OIL FLOW2(: 09-100 .0016 .0019 .0016 .0015 .0016 .0015 .0016 0016 2 22

PVDRRIIMRBASNCOAL USER 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 2 30
CYCLONESTOIC CALC 1.0840 1.1039 1.1054 1.1345 1.1170 1.1257 1.1038 1.1029 4 20

= REBRNWBSTOIC CALC .5678 .5684 .4732 .4325 .3960 .3944 .3987 .3788 4 21
REBRN STOIC .9176 .92671 .8798t .89321 .84851 .85341 .86491 .85951 4 22
LV6 FURg3STOIC 1.1379 1.14401 1.1576J 1.15491 1.14881 1.15631 1.15331 1.14221 4 23
LVGECONSTOIC 1.1477 1.15381 1.16721 1.16461 1.15851 1.1659l 1.16301 1.15191 4 24



T ST.O 12' 12" I'STi'O' I"' I"'
DATE 10211919110212019I 021]4191 0211719] 0211519110111519110211819110211919!
TII,IE START J 1132 10951 J 1604 ] 1044 1 1614 1 I143 1 10451 1658
TIME END | 1513 J 1012 [ 1903 [ 1103 J 1809 J ]204 J 1644 _ 1854
LOAO _ I llO l I10 I Ill [ I10 l II0 l II0 l II0 1 110

DAT_-,;AGENO. 3 FLUID TEIqPERATIJRESF (C) - PLANT

SSHOUTT L 15-]52 965.8 964.1 998.0 990.4 993.4 991.01 998.5 996.81 3 Y.
55H OUTT R 15-150 942.0 967.3 996.3 999.8 977.3 1000.01 993.9 991.71 3 2
55H OUTAVE T 13-160 955.8 970.7 999.4 998.7 98E7 997.91 999.2 996.0114 1
LVGSH ATTIIPT L 13-164 706.9 722.5 753.0 745.5 743.1 744.01 740.4 746.91 3 8
LVG SH ATTIqPT R 13-162 i 725.9 740.9 763.3 I 761.1 750.1 763.21 767.0 766.4[ 3 9
PRI SH OUTT L I.M 707.8 722.9 762.6 744.9 740.8 742.21 748.6 746.01 3 lO
PRI SHOUTT R HW 727.I 742.8 764.3 767.3 740.8 742.ZI 771.8 765.9 i 3 II
ECON1420OUTT L I.IM 515.3 504.0 506.6 510.3 512.0 512.2l 50e.7 508.613 27
ECON1420OUTT R I'M 492.5 503.2 519.71 510.1 512.0 514.91 514.2 511.513 28
ECON1'120IN T 20-007 457.9 457.0 458.4 457.9 457.6 457.11 457.6 458.5l 3 5

RH SPRAYH20 T I_ ! 318.0 316.6 316.8! 317.1 316.7 316.51 316.6 325.0J 3 7
LVG RH T 14-150 985.3 958.9 999.2 994.9 997.3 1002.21 998.1 1000.0_ 3 12
ENT RH T CALCi 703.3 712.0 736.6 735.9 718.3 734.41 736.1 734.21 3 16
COLDRH T 20-006! 707.3 715.9 740.81 740.4 731.7 739.51 740.6 740. ll 3 18

DATAPAGENO. 4 FLUID TEMPERATURESF (C) -

AIR ENTAH P O.O O. O. 0.01 O. O. 0.01 O. 41
A]R LVGAH P 0.0 O. O. 0.01 O. O. 0.01 O. 42
CYCA TA DIFF P O.O O. O. 0.01 O. O. 0.01 O. 43
CYCA PA DIFF P 0.0 O. O. o.ol O. O. O.OI 0. 44
CYCA TOTP 0.0 O. O. 0.01 O. O. 0.0 ! O. 45
CYCB TA DIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.046
cYr: B PA DIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.047
CYCB TOTP PB 0.0 O.O 0.0 0.0 O.O O.O O.O O.O 48
CYCC TA DIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.049
CYCC PA DIFF'P PB 0.0 0.00.O O.O O.O O.O O.O 0.04 lO
CYCC TOTP PB 0.0 0.0 O.O 0.0 0.0 0.0 0.0 0.0411
LVGSSH PLATP PB 0.0 0.0 0.0 O.O 0.0 0.0 0.0 0.0412
ENTPSH P P8 0.0 0.0 0.0 0.0 O.O 0.0 0.0 0.0413
LVGPSH P R P8 O.O 0.0 O.O O.O 0.0i 0.0 0.0 0.0414
LVGPSH P L P8 O.O 0.0 0.0 O.O O.O 0.0 0.0 0.0 4 15
LVG ECON P R O.O O. O. O.Ol O. O.q 0.01 O., 4 16
LVG ECON P L 0.0 O. O. 0.01 O. 0._ 0.01 O. 4 17
GASENTAH P O.O O. O. 0.01 O. O.i 0.01 O. 4 ]8
GASLVG AH P I O.O O. 0., 0.01 0. O._ 0.01 0., 4 19

DATAPAGENO. 5 FLUID PRESSURESPSIG (KG/CN2)

TURBTHROTP 03-170l 1450.1 1457.5l 1463.4 1454.5 1451.11 1450.21 1452.9, 1450.65 1
5EC 5H OUTP r....:.L:; 0.0 0.01 0.0 0.0 0.0, .... 0.0, 0.0 5 Z
DR, PRESS 04-013l 1609.91620.7, 1631.6 ,612.81606.61606.7l1609.916'0.3531 1
LVGRH PRESS 15-,02, 432.8 431.Zl 4Z7.3 4Z5.5 424.7, 423.8l 424.3, 426.954

ml I



DATAPA_No. 5 FLUIO_(ss_EsF,SIG(K6/_2)

ENTRHPRESS 115-I001461.61458.71457.]] 454.5l 455.21452.91 452.61456.115 5
Fw HTR E EXT P 12o-o35[ 440.71 437,91 436.51 434.01 434.71 432.61 432.61 435.]I 5 6
R_ Hm C EXT P I TRANSl 442.91 440.61 438.]I 436.01 436.31 434.31 434.61 437.31 5 7
SECSHOUTP (T) I_ANSl 1497.11 1506.71 ]512.41 1503.21 1499.41 1499.01 1500.81 1497.91 5 17
ORUMPRESS [T) ITeANsl 1600.61 1610.61 1613.91 1604.51 1599.81 1599.41 1601.71 1600.71 5 18
LVG RH-I P (T) I TRANSl 436.8l 434.81 431.61 429.71 429.91 428.01 428.31 431.31 5 19
E.T RH-I P [T) I TRANSl 457.61 455.61 452.41 450.]I 450.11 448.51 448.71 451.61 5 ;_u

DATA PAGE NO. 6 AIR & GAS DATA - PLANT

ANBIENT AIR DE TEMP 6 1
AIR ENT FD FAN T 6 4
AIR LVG FO FAN T A 7 2
AIR LVG FD FAN T 8 7 3

k]R LVG AH T R I'IM 544.5 55!.7 593.9 59].7 583.3 570.9 _ 574.2 _,,d5.666

AIR LV6AH T L Hi,/ 557.8 539.2 592.4 543.5 583.3 571.0 548.4 ,547.767
BRN SEC AIR T 08-002 513.8 507.7 545.1 508.8 539.2 523.9 521.4 518.0142
BRN SA/GR T 08-001 485.6 484.8 530.6 493.7 574.1 552.3 530.8 492.3 i143
DFA TENP 09-082' 516.4 509.81 542.1 511.6 543.0 527..1. 523.8 521.1144
GASLVG AH T RA 20-019 304.8 3]0.4 318.7 301.6 322.2 308.41 309.5 304.6610

GASLVG AH T R8;20-020 290.0 292.8, 2<J9.1 283.4 302.8 290.3 290.6 288.0611
_i_S LVG AH T LA 20-027 290.8 284.6 285.3 274.4 292.7 284.6 280.5 285.8132/

,.,,,°.%.0:°°',.,,°°°°,.0,,°.%.0°°°°,.o,°°° ,.,,,°,°°° ,.,,%o.0,:,o:
C)Z L¥6 ECON L ]1-170 Z.3258 2.8728! 3.4287 3.0353 3.]616 3.7717 2.9Z21 Z.3977 6 21
[:)2 IN SEC AIR !06-254 20.71 20.65 20.37 20.01 8.70 9.37 16.37 14.38 13 29

_CCLIREXNOX PPN ,06-553 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 0.0 13 9
ACCUREXSOX PPIq !06-555 0.0 0.0 0.0: 0.0 0.0 0.0 0.0 0.0 13 l(J
_.CCLIREXCO PPM 06-425 0.0 0.0 0.0 0.0 0.0 0.0 O.Oi 0.0 13 11
_CCUREX02 % 06-554 0.0 0.0' 0.0 0.0 0.0 0.0 0.0 0.0 13 12

BRBRNN C_EC REAcIR pP 'iNN I'_tJlG0_o_-_i 2222"319220.5250.9624.0214"6121,.9282"45252 .5"115926.72'26.792233:_10622.4272.561144
FI_NACE GAS P IN !_ 14 7
I_ROHETRIC P IN HG 629
REL HUIq/D]TY X 6 30







1 2,j4,1, I s, .oTl, I,gTi;3,!TEST SEO. NO. 2 5 7
DATE 10211919110212019110211419110211719102115191[021151911021181911021191911
TINE 5T_T I 1132 [ 0951 { 1604 { 1044 1614 I 1143 J 1045 I 1658 I
TIHE END I 1513i 1012i 1903 I 1103 1B09I 1204I 1644i 1854I
LOAD NY I 110 I liD I Ill I 110 110 I 110 ! 110 I llO I

DATAPAGENO. 7 AIR & GASDATA- B&W

AHBIENTA[R TENP TC 0.0 O.OJ 0.0 0.0 :.:: 0.01 0.0 0.01 7 |
AIR LVG FD FANT A TC 127.7 125.3 126.9 121.9 136.31 130.31 129.8 126.71 7 6
A]R LVG FD FANT B TC 127.0 127.0 129.1 126.1 135.31 127.41 128.9 126.01 7 7
AIR ENTAH (T) GRID 166.3! 172.I. 158.0 166.7 158.01 I64.91 166.9 168.91 7 4
GASLVGAH [T GRID 292.8 292.2 ! 294.8 281.8 300.0] 290.11 289.9 290.4J 7 10
GASLVG ECON (T) L GRID 653.01 627.4' 67].8 645'.2 677.2 660.4 649.4 671.0 7 14
GASLVG ECON (T) R GR]D 577.71 586.3 671.0 612.2 654.6 649.5 633.3 626.4 i 7 15
GASTENPLVGGRFAN GRID 164.0 0.0 O.O 0.0 0.0 0.0! 0.0 514.0i13 7
02 LVGECON (T) L GRID 2.5630 2.9817 3.1325 3.0326 2.6087 2.8637! 3.1423 2.7219 7 20
D2 LVGECON (T) R GRID 2.9456 2.7023 3.0375 3.0462 3.2706 3.2283 2.8817 2.9375_ 7 21
CO LVGECON (T) L GRID 74.0 72.6 144.1 99.9 146.8 101.3 65.4 66.8113 5
CO LVG ECON (T) R GR[D 69.6, 71.0 137.1 80.7 8].8 132.1. ]11.] 104.4 ]3 6
C02 LVG ECON (T) L GRID 16.071 15.98 5.01 16.09 17.02 16.56_ 15.94 15.78 7 22
C02 LVG ECON (T) R GRID 15.73 16.02 15.58 15.70 15.92 15.73 _ 15.70 15.70! 7 23
,OX LVGECON (T) L GR]D 299.6 3]4.4 285.5 286.0 279.6 289.3 266.7 254.3 724
NOXLVG ECON iTi R GRID 296.8 _ 286.8 301.5 306.5 309.9 311.4! 277.3 271.51 7 25
02 LVGAH (T/ GRID 4.0000, 3.9600 4.1000 4.2500 4.2000 4.]500 4.2500 4.0000 ]3 1
C02 LVGAH (T) GRID 34.5 31.7 238.3 1556.3 1812.2 2478.2! 480.5 42.0113 3
02 LVGGRFAN (T) GR[D 18.29 18.12 12.04 3.54 9.50 5.01 13.53 18.22! 13 4
DRYBULBTENP [T) TST O.Oi 0.0 0.0 0.0 0.0 0.0 0.0 0.0. 7 26
WETBULBTEHP (T) TST 0.0 O.OI 0.0 0.0 o ol 0.01 0.0 O.O] 7 27

DATAPAGENO. 8 I_ HTRTENPERATURE5F {C) - PLANT

I_ HTRE EXT T I'M 706.61 714.8 739.9 739.9 730.5 738.8] 740.2 739.11 8 1
FWHTRE LVGT HY 459.21 456.6 407.3 457.7 401.4 403.91 457.2 457.91 8 5
FWHTRE ENTT I'_ 382.91 381.1 382.9 383.5 383.0 382.8] 383.6 383.]1 8 7
FWHTRE DANT I_/ 402.31 400.7 401.3 401.8 401.4 401.01 401.3 402.01 8 13

DATAPAGENO. 9 I_ HTRTEHPERATURE5F {C) - B&W

S$H PENDIN LEG 1 10-017 813.91 830.8 855.6 853.8 841.1 858.1 ! 854.9 857.9 9 17
55H PENDIN LEG 2 10-018 834.1l 853.7 877.8 878.9 865.4 885.3 875.5 880.2 9 18
5SH PENO[N LEG 3 10-019 834.81 860.3 883.9 884.4 874.2 893.71 878.8 880.6 9 19
SSHPEND]N LEG 4 10-020 845.71 876.4 894.9 896.5 884.0 901.3 891.8 891.1 9 20
SSHPENDIN LEG 5 10-021; 841.9[ 878.6 888.7 893.6 875.6 889.7 889.2 884.4 9 21
SSHPENDIN LEG 6 10-033 851.41 886.5 893.8 899.9 883.0 889.0 895.6 891.0 9 22
5SH PENDIN LEG 7 10-034 853.01 878.9 887.7 895.4 881.4 880.1i 888.7 888.5 9 23
SSHPENDIN LEG 8 10-035 852.01 864.7 880.2 885.8 877.4 874.8 883.9 885.3 9 24
SSHPENDIN LEG 9 10-036 852.61 855.0 884.3 880.4 881.1 878.5 883.7 885.7 9 25
55H PENDIN LEG 10 10-037 824.6[ 82].7 869.8 847.0 861.9 863.2! 854.9 856.4 9 26
RH PENDIN LEG I 09-049 932.61 910.4 942.4 944.8 942.6 946.9 944.9 947.2 8 17
RH PEND[N LEG 2 09-050: 923.71 908.3 935.0 942.6 934.7 940.7 940.1 941.2 8 18



,2.T q, T ,OT ,gTiZ3TI' ! ' 'DATE 02119191 0212019110211419102117191 0211519110211519102118191 02119191
TIME START I 1132 I 0951 [ 1604 1044 1614 [ 1143 1045 I 1658
TIME END | 1513 I 1012 I 1903 1103 1809 / 1204 1644 I 1854
LOAD l_i I 11o i 11o i t11 11o 11o I 110 l]O I 11o

DATAPAGENO. 9 F'WHTRTEMPERATURESF [C) - B&M

RH PENDIN LEG_._ _-0.__ _93_.4 _. 941.5 94_
RH PENOI'N LEG 4] _-0521_23-61 906.0 935.21 941.01 934./ 940.4 _ 940.41 8 20
RH PENOIN LEG 51 ]-0531 911.51 861.3 950.11 900.01 948.0! 955.9 917.9 918.71 8 21
RH PENDIN LEG 61 0-0011 951.61 924.9 955-91 959.71 958.8 960.4 960.0 964.91 8 22
RH PENDIN LEG 7 )-0021 925.8 896.7 925.71 932.91 928.3 928.5 932.0 936.81 8 23
R" PENDIN LEG 8 _-__ _ 933.7 937.3 8 24
RH PENO]N LEG'_ )-004"_-0-04]_932-51 909.9 942.11 945.1! 942.4 " 946.81 _ 947.2J 8 25
RH PENOINLEG 10 3-0051 888.5 844.2 934.31 881.31 933.2 943.7 896.01 895.51 826
RH INTM HNOHOLE R )-0381 930.7 916.2 940.11 941.11 940.8 945.61 943.2 945.7] 8 27
RH INTM HNOHOLE L _-039q 844.0 817.C 877.61 842.31 873.1 882.21 850.2 849.1! 8 28
PSHOUTLEGT _ 730.6 740.C 77__Z_q_].L.176__-2 758.9 _ 767.8 763.1 14 1!
PSHOUTLEGX 9-0|8 733.'---_ 744 " 792.61 771.51 772.------"0" 772.21 777.01 771.2 14 12
PSHOUTLEGX 9-019 689.2 706.r 750.81 725.21 727.5 727.51 728.71 732.4 14 13
PSHOUTLEGX 9-020 699.2 719.f 764.81 739.0l 739.6 739.01 744.51 745.2 14 14746.01 752.61 750.5 14 15
PSHOUTLEG X 9-021 718.61 728.: 761.51 749.3. 745.4
PSHOUTLEG T 9-022 _ 736 7__Z.__:P_[.875_-1 753.1 75_____.2_ 14 16" 775.51 752.11 _.8 " 751.91 ---7-57.9J 751.4]-_PSHOUTLEGT 9-023 711.1 i 728._
PSHOUTLEGT 9-024 742.0J 750._ 794.51 777-0i 779.2 778.31 780.8] 775.3 14 18
PSHOUTLEGT 9-025 711.8i 733.1 779.41 757.3J 758.4 758.11 761.21 754.9114 19

PSHOUTLEGT _-026 732.91 742.1_ 782.81 766.5i 773.E 773.31 769.21 764.! 1420PSHOUTLEG T _-02...__.Z_ 754 __ 787._____.__(78.._Z.:_-4_ 14 2..__,._1

DATAPAGENO. ]O PULVERIZERCOALANDPA FLOW

CYCA COALFLOWKL8 )5-10' 23,781 23.31 22,321 22,6! 22.8! 22,761 22.6 23.54 10 1
CYCB COALFLOWKLB )7-111 23.771 23.31 22.34 ! 22.6: 22.8! 22.721 22.6 23.53 10 2
CYCC COALFLOWKLB )9-11( 23.31 _ 23.3_ 22.40 22.6 22.8! 22.771 22.6 23.52 10 3
CYCA $ECAIR FLOW_ )6-171 208.4 205._ 205.2 204. 202., 204.61 207. 208.7 10 16
CYCe SECAIR FLOW% 38-17' 207.9 209. 207.4 215. 216. 214.0 209. 213..___.._110 17
CYCC SECAIR FLOWZ LO-17""-': 193.'---_ 200-----_. 205.--'__ 20 210.2 199'-_. 199.41-'_
CYCA 5EC AIR T _O-O0 475.4 482. 530.0 499. 527. 515.2 515. 507.9 11 1
CYCB SECAIR X ZO-O0 556.0 540. 578.0 543. 575. 558.4 556. 554.4 11 2
CYCC SECAIR T ZO-O0 511.9 495. 515.0 492. 524. 507.2 498. 500.1 11 328.1 28.24 28.._.._._.___ 10.____44
PULV COALFLOWKLB 06-3! 28.25 28.4 28.34 29.3 ._._____
PULVPA----_-OW i06_27 _ _ 61.4"---""__ 59.6 _ 59._ 59.81 lO 19
PULVINLET T io9-o3 506.7 486. 503.7 479. 507. II 492.1 485, 489.E 11 7
PULVOUTLETT 109-04 138.2i 132. 152.1 133 l 140. 135.6 138 138.E 11 8

DATAPAGENO. 11 PULVERIZERINLET TEMPANDPA DIFF

,.. ":'I '"'!iPULV AHPS 06-27 _ 277 r 268 254 283.E 256, _ 272.1 275.( 273.i 11 10
PULVPA FANAHP5 06-2; rl 86.! L 85.: 88. I 86.7E 83._ F 81.4: 83.3(I 83.; 11 11



f , ,

i 6' '°' i '9'T sT .o 3 s , 3T I
DATE I021191911021201911021141911021t71910211519110211519110211819102/19/911
TIRE START I 1132 I 0951 I 1604 I 1044 1614 I 1143 I 1045 ! 1658 I
TIRE END I 1513 I 1012 I 1903 I 1103 1809 I 1204 I 1644 i 1854 I
LOAD I_ I 11o I 11o I Ill I 1]o lid I l]O i 11o ! 11o I

DATAPAGENO. 11 PULVERIZERINLET TERPANDPA DIFF

ROTCLASS ARPS 06-278 40.2][ 41.07J 39.42 4].09 39.7,8 39.64] 39.86 39.43 11 12
ROTCLASS RPR 06-270 139.51 140.61 139.9 140.5 139.9 139.8l 139.3 139.6 II 13
ROTCLASSDP IN WG 06-345 .37471 .39931 .3580 .4116 .3732 .381ll .3750 .3734 11 14
COALSILO LEVEL 06-3]0 62.031 79.321 63.62 92.91 64.03 81.211 71.64 74.21 ]l 15
FLAREINTENSITY#I _ 06-279 106.11 106.01 106.1 106.1 106.11 106.11 106.1 106.1 II 16
FLAREINTENSITY#2 _ 06-295 105,6[ 105.3J 106.0 105.9 105.6 . 106.0[ 105.9 105.7 11 17
FLAREINTENSITY#3 X 06-296 I06.II 106.11 0.0 106.1 98.9 0.01 106.1 106.2 ll 18
FLAREINTENSITY#4 _ 05-297 105.81 105.81 105.7 106.2 104.9 106.ll 106.1 106.1 II 19

DATAPAGENO. I2 OPERATORPOSITIONS%

RH SP VLV POS 15-077 -5.00001 -5.0OOOl -5,0008 -5.0000 -.2406 -5.ODD01 -5.00001 -5.0000 12 1
SH SP VLV POS R 13-190 o.ool 0.001 31.15 26.]7 30.10 26_441 23.94] 0.00 ]2 3
SH SP VLV POS L 13-191 o.ool 0.001 31.61 0.00 12.86 o.ool 30.471 27.68 12 4
GRDRPRDENAND 16-044 -5.00001 -5.00001 -5.0000 -5.0000 -5.0000 -5.0OOOI -5.00001 -5.0000 12 9
RECIRCAIR DNPRPOS1,2-176 Z7.63[, --- 32.32 44.82 23.37 , 83.92J 53.28J 43.9] I? 13
SHPASS DRPRPOS14-180 Zl.BI E_.Z! 108.0 60.1 67.4 91.51 100.0 12 15
RH PASS DNPRPOS14-180 I00.01 100.01 15.2 100.0 lO0.O 100.01 54.7] 42.2 12 16
OVRFIREAIR DMPRPOS06-115 45.061 44.]51 65.50 50.64 60.45 61.001 55.56' 55.02 12 17
BRNSECAIR DNPRPOS06-286 22.06] 22.04] 32.41 27.45 ]4.45 IE.SEI ]8.04 12.05 12 18
HOTPRI AIR DRPRPOS06-556 ,lO0.O[ 100.0[ 100_0 lO0.O lO0.O lO0_O] lO0.O 100.0,12 19
BRNGASRECDRPRPOS06-324 -5_ool 0.001 -5.00 -5.00 47.9I 50.341 35.01 34.01 12 20

DATAPAGENO. 15 RISCELLANEOUS

GASLVG SH PASS IA 08-003 -379.1 -419.31 -433. -395.6 -401.4 -418.41 -414.0 -404.1 15 1
GASLVG SH PASS IB 08-004 591.5 623.71 689. 623.8 646.4 637.61 650.1 639.2 15 2
GASLVG SH PASS 1C 08-005 609.1 628.01 702.9 642.5 674.2 658.8i 668.7 684.3 15 3
GASLVG SH PASS 1D 08-006 618.4 652.81 739.8 673.1 711.8 700.41 698.7 698.5 15 4
GASLVG SH PASS 2A 08-017 557.5 i 579.9[ 619.0 582.0 600.6 600.0] 598.8 589.6 15 5
_AS'LVGSH PASS 28 08-018 571.6 589.1 638.0 599.3 614.2 620.4_ 617.5 604.2;15 6
GASLVG SH PASS 2C 08-019 575.4 588.] 655.0 601.3 626.5 627.5 622.8 610.0 15 7
;AS LVG SH PASS 2D 08-020 610.3 628.5 693.5 649.9 677.5 671.3 665.0 655.5 15 8
GASLVG SH PASS 3A 08-021 581.9 604.8 644.4 620.6 632.2 643.0 632.0 621.8 15 9
GASLVG SHPASS 38 08-022 585.1 608,.8 672.6 623.6 660.9 651.6 642.7 629.7 15 IC
GASLVGSH PASS 3C 08-023 578.9 598.8 661.5 610.8 637.3 635.2 622.6 610.015 11
GASLVGSH PASS 3D 08-024 -481.7 -524.7 -598.8 -526.3 -554.7 -549.4 -540.5 -523.2 15 12
GASLVGRH PASS 4A 08-033 622.3 597.9 638.1 608.8 652.5 640.0_ 613.7 612.4 15 13
GASLVGRH PASS 4B,08-034, 647.3 616.6 648.3 631.6 664.2 640.9 631.1 630.8 15 14
GASLVGRH PASS 4C 08-035 0.0 ..001 0.0 0.0 0.0 0.0 0.0 0.0 15 15
GASLVGRH PASS 40 08-036 673.8 646.01 687. 663.0 700.4 678.71 664.1 663.2 15 16
GASLVGRH PASS 5A 08-049 611.3 585.21 623. 605.7 641.9 623.51 602.2 597.5 15 17
GASLVGRH PASS 58 08-050 629.1i 602.91 628.8 619.4 644.1 624.11 615.9 611.9 15 18



,,,, ,,,, ,°, ,,,, i o,i,, I,,, kTEST SEQ. NO. I I I 2 I 3 14 6 8
DATE 102/19191_02/20191 [02/ 14/91102117/91 _02/15/91 [02/15/91 _02/18/91 [ 02/19/91
TINE START ] 1132 ] 0951 ] 1604 } 1044 ] 1614 ] 1143 ] 1045 ] 1658 ]
TIHE END I 1513I 1012I 1903I 1103I 1809I 1204I 1644 i 1854,
LOAD I_ I 110 i 110 | III i II0 | II0 l 110 | II0 | llO I

DATAPAGENO. 15 MISCELLANEOUS

GASLVGRH PASS 55C008-051 641.2 614.0l 644-71 629.6 652.2l 637.6 631.41 626.6 15 19GAS LVGRH PASS 08-052 627.9 604.21 645.41 620.6 649.41 639.1 623.51 621.5 15 2,_
GASLVGRH PASS 6AJ08-053 621.1 598.41 631.61 614.9 643.11 628.1 615.31 608.5 15 21
GASLVGRH PASS 6B]08-054 640.3 616.81 654.31 635.8 661.11 645.1 632.41 623.7 15 22
GASLVG9H PASS 5(:08-055 631.4 613.0 / 636-21 628.9 645.71 636.3 627.0] 620.0 15 23
GASLVG RH PASS 6D 08-056 632.1 616.2] 647.6[ 630.9 655.91 645.3 631.6] 628.3 15 24

°° °°l °°1 °° ooi oo ooI oo,,_,RIGHT= A = W J 12.00 13.00 14.00 20.00 16.001 15.00 17.00 18.00115 28



RB-369 16 Jun 1992 14:17:51

TEST NO. 16T 9T 17T 3BH 50T 25T 3IT 32T I/A
TEST SEO. NO. 9 10 11 12 13 _4 15 16 17
DATE 02/17/91 02/15/91 02117191 05107192 03/05/91 02/20/91 02/24/91 02124191 04127192
TIME START 1142 1513 1658 1444 1030 1248 1057 1504 1130
TIRE END 1245 1542 1812 1517 I112 1447 1226 1702 1400
LOAD I_ 110 109 110 110 110 111 111 111 110

FUEL LAHR LAMR LAMR LAMR LAMR LANR LARR LAMR LAMR

16T AVG SCANS 16-->21 : 110 I_ : 14.5 TPH REBRN : W/ GR TO BRNRS
9T AVG SCANS35-->36 : 110 Fh/ : 14 TPH REBURN : W/ GR TO 8NRS
I/T AVG SCANS46-->52 : 110 I_d : I4.5 TPH REBRN : W/ GR TO 8RNRS
3BM AVG SCANS34-->35 : llO RW : 14 TPH
50T AVG SCANS 14-->17 : 110 !_ : 14 TPH REBRN : HIGH CLASS RPR
25T AVG SCANS 24-->35 : 110 _h/ : 16 TPH REBRN : NO GR TO BRNRS
31T AVG SCANS 20-->28 : IIOMM : 16 TPH REBRN : NO GR TO BRNRS
32T AVG SCANS 44-->53 : 110 !_ : 16 TPH REBRN : W/ C_qTO BRNRS
llA AVG SCANS 14-->20 : 110 HW : 15 TPH REBRN

DATA PAGE NO. 2 FLOWSMLB_I'IR (MT/HR)

LOAD l_ 109.! 109.4 110._1 109.9 110.5 111._ 110.! 110.1 2 1MAIN STEAMFLOW 800.1 776. 800.9 821.1 823._ 810._ 773.8 2 2
1ST STG STH FLW 770.! 772.: 788.7 791.( 779.; 770.2 2 23
FW FLOW 778.t 784.3 790.] 774.0 793.7 800.! 783.1 783.4 2 3
_Lv-- _ FLOW __. O.L 0.1 0.[ O.I O.I 2 4
RH SPRAYFLOW 14-192 0.0008 0.0000 j 0.0000 8.6863 0.0000 0.0000 0.0000 o.uuuu u.uuuv

SH SPRAYFLOW _i17-052 0.00 0.00 1.76 10.64 7.46 1.66 1.36 1.93 6.10 2SH SPRAYFLOW 17-056 6.61 3.66 0.00 13.07 12.121 5.62 0.00 2.23 8.76 2 8
GR FAN AMPS A;16-181' 24.68 22.18 24.73 _ .08 23.91 .08 .08 24.60 24.29 2 12
GR FANAMPS B 16-1831 -.02 -.02 -.02 27.81 -.02 -.02 -.02 -.02 -.02 2 13
GR FAN BUS VOLT EST 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 2 14

TOTAL CaRFLOW CALC 67._ 46.27 67.52 0.00 61.91 0.00 0.00 65.76 68.62 2 24GR TO SEC AIR 06-932 O. O.O0 0.00 11.79 9.71 O.O0 0.00 0.00 13.30 2 25
GR TO SEC AIR CALC 10.24 2.92 11.80 0.00: 8.83 0.00 O.O0 11.60 12.81 2 26

TO FURN CALC 56.85 _ 43.35 55.73 0.00 53.08 0.00 0.00 54.16 55.81 2 27
OFA AIR FLOW 06-931 228.1 226.7 222.9 234.1 237.2 189.7 208.2 _ 245.7 257.2 2 28

TMP AIR FLOW CALC 22.84 19.25 31.53 0.00 50.43 9.41 18.64 3.08 51.78 14 10
SEC AIR FLOW 06-320 33.87 44.06 31.70 31.35 30.58 39.68 39.85 28.29 26.75 2 29
1st S,J PRESS 18-128 1072.7 i076.9 1068.7 ! 1C_4.4 1073.1 1098.1 1101.4 1084.6 1071.7 2 19
OIL FLOW2A 05-100 .0017 .0022 .0017! .0027 .0017 .0023 .0017 .0032 .00211 2 20
OIL FLOW28 07-100 .0032 .0017 .0033 .0017 .0017 .0033 .0017 .0017 .0017 2 21
OIL FLOW2C _09-100 .0016 .0016 .0016 .0016 .0016 .0017 .0016 .0016 .0016 2 22
% PI_ RVR BASN COAL USER 0.0! 0.0 O.O 0.0 0.0 O.O 0.0 0.0 0.0 2 30
CYCLONE STOIC CALC 1.11221 1.1004 1.1027 0.0080 1.0785 1.1243 1.1005 1.1228 1.0571 4 20
or.o. m cTnlr CAIC .3944 .4463 .3869 0.0000 .3832 .5248 .5192 .3459 3555 4 21

REBRN STOIC .8609 .845 0.0000 .9057 .8726 .8255 .805' 4 22
LVG FURN STOIC 1 1.134 0.0000 1.152 1.1462 1.1338 1.1367 1.133 4 23



TEST NO. 16T ] 9T I 17T I 3m4 I SOT 25T L 3IT I 32T L 17A I

TEST SEQ. NO. 9 ] 10 [ I1 J 12 13 14 15 16 17 n
DATE )2/17/91_02/15/91102/17/91105/07/92 03105191 02/20/91 02/24/91 02/24/91 04/27/92
TIRE START 1142 I 1513 J 1658 J 1444 ]030 1248 J 1057 ] ]504 J 1130 J
TI.E END 1245 L 1542 I 1812 ! 1517 1112 1447 [ ]226 I 1702 I 1400 I
LOAD _ 110 J 109 J 110 l 110 II0 III l Ill ) llI | 110 |

DATA PAGE NO. 2 FLOWSMLB/HR (MTIHR)

LVG ECONSTOIC J CALCI 1.16091 1.14461 1.16271 O.O000l 1.16221 1.15601 1.14361 1.14641 1.142814 24

DATAPAGENO. 3 FLUID TEMPERATURESF (C) - PLANT

SSHOUTT L_15-1521 999.1 986.4' 999.11 998.5 998.91 990.8 968.01 998.1 999.41 3 1
SSHOUTT £ 15-1501 994.9 970.1 990.7 998.1 1000.9 991.4 979.21 997.9 996.11 3 2
SSHOUTAVE T 13-1601 999.6 979.6 998.4i 1000.4 1001.61 996.0 979.41 ]002.1 999.4114 ]
LVGSH ATTMPT L 13-1641 753.5 738.4 734.6 726.1 740.1 717.8 715.1[ 729.8 735.41 3 8
LVG SH ATTMPT R 13-162J 749.7 740.6 762.8 739.8 744.9 739.3 745.8J 755.0 740.8J 3 .9
PRI SH OUTT L _,_ , 751.5 737.4 740.8 761.2 763.6 721.5 714.61 732.0 756.61 3 IIJ
PR] SH OUTT R ,.,,,, , 775.8 737.5 746.5 789.3 788.7 744.5 743.51 761.5 778.61 3 11
ECONH20 OUTT L ,.,,,, , 510.7 509.7 510.9 510.4 505.9 506.2 507.81 508.8 512.81 3 27
ECONH20 OUTT R _ , 513.3 509.7 511.5 514.2 510.0 504.0 498.1l 507.2 516.ll 3 28
[CON H20 IN T 20-0071 458.2 457.4 458.1 460.4 457.3 458.6 458.81 459.1 459.1] 3 5
RH SPRAYH20 T -- , 316.6 316.3 317.2 316.9 314.6 317.0 315.61 315.3 316.11 3 7
LVG RH T 14-1501 996.1 987.5 997.5 996.3 1003.9 979.2 982.2 1002.8 lOOO.4J3 12
ENT RH T CALC ! 726.0 719.4 721.6 696.2 136.6 735.7 718.6 735.4 7[3.81 3 16
COLDRH T 120-0061 742.5 724.6 741.4 746.3 744.1 740.5 726.0 745.8 744.2 3 18

DATAPAGENO. 4 FLUID TEMPERATURESF (C) - B&W

0.01 0.0 O.C O.O 4 1

AIR ENTAH P PB O.C ).Q 0.0 0.0 ).0
AIR LVGAH P PB 0.( ).(3 O.C O.( ).(1 0.0 0.0 O.C 0.0 4 2
CYCA TA DIFF P P8 O.C ).C 0.0 0.( ).C 0.0 0.0 0.( O.I) 4 3
CYCA PA DIFF P PB 0.( ).C O.O 0.( ).C O.O 0.0 O.( O.O 4 4
,,.,,,,.. TOTP PB O.C ).C O.C 0.( ).C 0.( ! 0.0 0.( 0.(] 4 5
CYCG TA DIFF P PB 0.0 O.O 0.0 0.0 0.0 ! 0.0 0.0 O.O u.u '_ o
CYCB PA DIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.O 4 7
CYCB TOT P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 8
CYCC TJ ")]FF P PB O.O O.O O.O 0.0 O.O O.Oi 0.0 O.O! 0.0 4 9
CYCC PAD[FF P PB 0.0 0.0 O.O 0.0 O.O 0.0 0.0 0.0 0.0 4 I0
CYCC TOTP PB 0.0 0.0 O.O 0-0 _ 0.0 0.0 0.0 0.0 0.0 4 11
LVG$5H PLATP P8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 12
ENTPSH P PB O.O 0.0! 0.0 O.O 0.0 O.O 0.0 0.0 0.0 4 13
LVGPSH P R PB 0.0 O.Oi 0.0 0.0 0.0 0.0 0.0 O.O O.O 4 14
LVGocu P I PP" 0,0| 0.0 _ 0.0 0.0, O.O 0.0 0.0 0.0 0.0 4 15
LVGECON P R PB O.OJ O.O' O.I O.O o.q O._bI O.C O.r O.(" 4 16J 0.'11 0.C O.' O.O 4 17
LVGECO" P L! PB 0.01 0.0 0.( 0.0 0.'

GASENT AH P PB 0.0] O.OJ O.' O.U 0.' 0.'1_ O.(Z 0.' 0.' 418GASLVGAH P PB 0.0 0.0 0.( ).O 0.( O. Pl 0.( O. 0.0 4 19



TESTNO. I 16T ] 9T I 17T ! 3_ { 50T ! 25T I 31T [ 3ZT I 17A
TEST SEO. NO. '9 I 10 i 11 112 I 13 ! ]4 I ]5 I ]6 I ]7
DATE ! 02/17191 _02115191 ] 02117/91 [05107192103105191 02/20/91 [02124191 [ 02124191104127192TI.EST_T . ]142I ]523I 15_ I 1444# 1030! 1248J 1051I 1504I 1130
TIRE END I 1245 [ 1542 I 1812 I 1517 I Ill? ]447 I 1226 I 1702 [ 1400
LOAD I=M i 110 I 109 I llO I 110 I 110 [ lit I 111 t 111 I 110

DATA PAGE NO. 5 FLUID PRESSURESPS]G (KG/CN2)

TURB THROT P 03-]701 ]452.8 1447.1 1453.4 1449.3 1449.7 1453.1l ]464.6 I451.5l 1450.0 5 ]
SEE SH OUT P z._Ls : 0.0 O.O 0.0 0.0 0.0 O.OI 0.0 0.01 0.0 5 2
DRI.,IHPRESS 04-0131 ]607.8 1605.8 1607.0 1599.8 1603.] 1616.51 1627.9 ]611.11 1605.0 5 3
LVG RH PRESS 15-1021 425.3 425.5 425.2 430.9 424.2 430.71 434.1 4?8.3l 426.8 5 4
ENT RH PRESS 15-100J 454.1 456.1 454.7 460.1 453.7 460.0J 463.9 458.4[ 454.1 S 5
FW HTR E EXT P 20-0351 434.0 434.81 434.3 440.3 433.7 438.91 442.4 437.31 435.4 5 6
FW HTR E EXT P TRANSI 435.9 436.5 436.1 442.4 435.7 441.01 444.6 439.2] 437.9 5 7
SEC SH OUT P (T) TRANSI ]500.4 ]494.6 1501.4 ]493.9 1496.6 1502.81 ]513.8 ]499.7] ]495.6 5 ]7
DRUR PRESS (T) TRANSI 1600.2 1596.2 i 1600.3 1593.3 1596.4 1607.0i 1618.4 1602.21 1596.0 5 18
LVG RH-I P [T) ! TRANSI 429.4J 430.2 429.5 435.3 428.9 _34.8] ,438.4 432.6J 431.3 5 19
ENT RH-I P (T) TRANS_ 449.81 450.5i 449.9 0.0 449.1 455.51 459.5 453.41 0.0 5 20

DATA PAGE NO. 6 AIR & GAS DATA - PLANT

AHBIENT AIR OB TERP TC 0.0 0.01 O.O 0.0 0.0 0.01 0.0 0.01 0.0 6 l
AIR ENT FO FAN T i HW O.O 0.01 0.0 101.2 O.O 0.01 0.0 0.01 98.8 6 4
AIR LVG FD FAN T A 09-028 12].4 134.91 121.] 132.4 136.3 I27.21 124.3 129.71 128.4 7 2
A]R LVG FO FAN T B 09-029 125.9 133.01 127.8 134.9 141.0 130.01 124.4 ]29.21 131.3 7 3
AIR ENT AH T RA 20-017 165.3 149.5J 157.1 138.0 146.7; 180.3J 161.2 . 162.5] 133.5 6 2
AIR ENT AH T RB 20-0181 150.0 152.3 151.5 137.9 ]51.5 154.7 148.0 152.6 134.1 6 3
AIR ENT AH T LA 20-025 183.5 188.5 _ 182.6 135.5 143.2 189.61 182.2 188.8 131.7 13 25
AIR ENT AH T L8 20-029 164.5 157.5 157.4 ]36.3 140.3 ]69.2 155.6 167.0 132.4 13 26
AIR LVG AH T R I_ 567.0 580.4 573.5 599.91 609.1 555.8 551.7 560.6 618.9 6 6

AIR LVG AH T L I,_ .i 548.3 580.4 571.8 561.2 552.5 544.9 553.5 553.0 585.9 6 7
BRN SEC AIR T 08-002 519.0 536.5 525.9 546.51 546.7 513.9 518.4 515.9 563.9 14 2
BRN SA/GR T 08-0011 526.9 523.9 ) 544.9 552.6! 526.7 488.4 493.0 522.5 549.1 14 3
OFA TEMP 09-002 52].0 537.1 527.7 529.0 546.0 515.5 520.3 521.8 546.9 14 4
GASLVG AH T RA 20-019 306.4 321.71 313.4 319.1 327.8 310.2 309.6 308.5 322.8 6 10

GAS LVG AH T RB 20-020 287.9 301,._5 , 295.2 302,_0 311.2 294.1 293.2 290.8 305.5 6 11
GAS LVG AH T LA 20-027 277.0 289.7 279.3 288.8_ 279.4 287.3 288.6 284.6 292.2 13 2/
GAS LVG AH T LB 20-024 290.4 303.11 293.1 293.8 283.0 300.1 298.5 295.6 296.6 13 28
GAS LVG RH PS T AVE 63].0 650.0 635.8 0.0 628.] 619.8 632.7 632.4 667.0 13 17
GAS LVG SH PS T AVE 637.9 647.9 633.0 0.0! 669.7 6]3.4 611.2 627.0 679.3 13 19

GR GAS TENP A BV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.O 14 ,8
GR GAS TENP 8 BY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 9
02 LVG ECON R 11-1721 3.1386 3.8764 3.1360 2.7931! 2.6919 2.5216 2.6393 3.1770 3.2504 6 20
02 LVG ECON L 11-170, 2.7128 3.2703 2.4638 3.1003 2.7254 2.1109 2.3182 ].9623 2.4321 6 2]
O] ]N SEC AIR 06-254 16.45 19.42 15.76 16.04 ! 16.59 20.68 20.67 15.35 14.97 13 29

ACCUREXNOX PPN 06-553 , 0.0 0.0 0.0 271.8 O.O O.O O.Oi O.O 2Z9.Z 13 9
ACCUREXSOX PPR i06-555 0.0 0.0 0.0 1245.1 0.0 0.0 0.0! 0.0 1257.1 13 lu
ACCUREXCO PPN 06-425 0.00 0.00 O.O0 90.94 0.00 0.00 0.00 ! 0.00 34.1513 11
ACCUI_EX02 _ _06-554 O.OOOO 0.0000 O.OOOO 2.9953, 0.0000 0.0000 0.0000 0.0000 3.1360 13 12
BRN SEC AIR P IN WG 06-250 23.21 23.90 23.28 22.88 22.52 21.20 22.09 21.93 21.39 14 E
BRNGAS REC P IN WG_06-252 231.04 23.541 23.16 22.881 22.28 20_89 21.75 21.87 21.47=14 ,E



T ST,,O 19T ,OT 13,,'3" I"'TESTSEQ.NO. 10 12 J 13 15 i 16 I 17
DATE __2____9___2____9______7_9______7_92__3__5_9___2_2______2_24_9___2_24_9_]_4_27__2
TINE ST.'I.RT I 1142I 1513I 1658I 1444 [ 1030 I 1248 I 1057I 1504I 1130
xme END i 1245 I 1542 I 1812 I 1517 ! 1112 I 1447 I 1126 I 1702I 14oo
LOADI_ I 110 I ]09 I lIO I llO I 11o I ]11 I Ill I Ill I 11o

DATAPAGENO.6 AIR&GASDATA-PLA.T
FURHACE_SPIH_I08-100119.80J_0.37119.66119.071_O.Ofl19.8_1_0.58119.38119.051147
BAROHETRICP iNHGI PB I 0"001 O.O0[ 0.001 29.50! 0.001 0.00{ 0.00{ 0.001 29.55i 6 29
EEL HUMIDITY _ I TST I O.OOOO| O.O0001 O.O00Ol 7.64121 O.OOO0| O.O0001 0.00001 O.OOOOI 7.67351 6 30

DATAPAGENO. 7 AIR & GASDATA- B&W

ANBIENTAIR TEHP i 7 l

AIR LVG FD FANT 7 6
AIR LVG FD FANT 7 7
AIR ENT AH (T) 7 4
GAS LVG AH (T| 7 lO
GASLVGECON'" (T) GRID 651.11 671.4 657.i! 660.0 657.6 637.6 651.0 653.2 709.2 7 14
GASLVG ECON (T) R GRID 629.21 652.5 625.01 649.1 669.9 588.3 592.7 621.9 686.9 7 15
GASTENPLVGGR FAN GRID O.O O.O O.O 577.2 544.8 0.0 159.7 557.9 571.5 13 7
02 LVG ECON (T) LI GRID 2.9058 2.4632 2.9623 2.8381 3.1178 2.7404 2.7997 2.6522 2.7240 7 ZO

02 LVGECON [T] R GRID 3.0547 3.0371 3.0516 2.7098 2.9107 3.0586 2.6108 2.8555 2.6437 7 21COL LVG ECON (T) L GRID 114.7 162.3 88.- 94.7 103.3 92.4 73.9 .... 71.3 89.4 13 5
CO LVGECON (T} R GRID 118.3 99.1 95.0 82.6 230.7 92.3 74.5 84.1 121.6 13 6
COZLVG ECON (T) L GRID 16.15 _7.09 16.52 15.90 15.03 16.02 15.46 15.41 15.89 7 22
C02 LVG ECON (TJ R GRID 15.67 16.04 15.39 15.52 15.24 15.54 15.54 15.24 15.58 7 23
NOX.LVG ECON {T] L GRID 249.7 269.4; 257.1 .310.8 233.8 279.1 244.7 228.8 237.0 7 24
NOXLVG ECON (T) R GRID 277.4 305.5 272.0 0.0 253.4 274.0 157.6 243.0 O.O 7 25
02 LVGAH (T) GRID 4.1500 3.9000 4.2500 4.0000 4.2000 4.1000 3.8800 3.9000 5.1100 13 1
C02 LVGAH (X) GRID 1456.3 2756.5 1401.3 1812.0 40.4 35.1 30.8 32.5 21.1 13 3
02 LVGGR FAN(T) GRID 3.37 5.43 3.27 3.96 20.58 17.97 18.42 18.45 0.00 13 4
DRYBULBTENP (T) TST 0.0 0.0 0.0 0.0 0.0 0.0 O.O 0.0 O.O 7 26
WETBULBTENP (T) 7 27

DATAPAGENO. 8 I:1/HTRTEHPERATURESF (C) - PLANT

F"WHTRE EXT T I'M 741.Z[ 723.1[ 741.01 744.1 742.3[ 739.6 i 722.9 743.01 742.11 8 ]
FWHTRE LVGT Hi/ 46].6J 400.6J 417.1] 458.3 455.8J 457.91 456.1 458.51 457.3J 8 5
FM HTRE ENTT i_ 383.3[ 382.11 383.9 383.8 387.2J 382.4 381.1 384.6J 382.31 8 7
FWHTRE DRNT I'M 401.7| 400.61 402.1 404.8 399.91 401.6 400.6 400.8| 402.1( 8 13

DATAPAGENO. 9 F'_HTRTEHPERATURESF (C} - B&W

SSH PEND IN LEG 10-0181 873.11 859.2 875.01 860.01 871.3 873.91 860.41 876.71 871.71 9 18
SSHPENDIN LEG 10-0191 877.41 866.4 883.31 867.71 878.9 879.5! 874.81 885.5J 876.919 19
SSHPENDIN LEG lO-020J 887.31 875.6 898.21 882.7] 893.3 896.2] 896.5] 902.6J 886.2} 9 20
SSHPENDIN LEG lO-02ll . 882,6J 867_2 894_4] 867_9[ 888:9 896.91 897.41 .....898.8l 870.6] 9 21



,6,),, ,'l" i,o, 2'"TEST SEO. NO. 9 [ lO [II 13 I 14 I 15 16
DATE 02/17191 ]02115191 02117191_05/07192 _03/05/91 [02120191_02/24/91 02124191_04/27/92 [
TreESTART 1141I 1513I 1658I 1444I 1030I 1248I _os7 I 15o4 I 113oI
TIHEEND 1245I 1542I 1812I 1517I II12 I 1447I 1226I 1702I 1400i
LOAD I_ 110 I 109 I ]10 I 110 i 110 I 11I I ill I 111 I 110 I

DATAPAGENO. 9 FWHTRTEHPERATURESF (C) - 8&W

901.2 883.41 9 22
SSHPENOIN LEG 894.2 880.8 897.6 886.4SSH'PENDIN LEG 7 10-034 898.5 876.7 881.2 876.3 .... 895.4 891.2 879.6 876.6 9 23
SSH PENO IN LEG 8 10-035 891.0 872.9 876.8 869.7 887.4 879.3 866.2 878.8 866.1 9 24
SSH PEND IN LEG 9 10-036 889.2 877.3 881.2 869.5 884.6 873.7 856.6 877.8 875.5 9 25
SSHPENDIN LEG 10 10-037 859.3 856.1 858.1 842.7 852.1 838.5 819.9 846.1 874.5 9 26
RH PENDIN LEG li09-049 943.8 _ 932.9 942.4 936.6! 950.4 927.2 933.4 947.5 938.7j 8 17
RH PEND IN LEG 2 09-050 939.2 927.0 935.4 930.5 946.3 925.9 932.2 941.8 931.1 8 18
RH PEND IN LEG 3 09-051 938.8 927.7 936.4 930.8 945.1 923.7 929.5 942.5 932.5 8 19
RH PENOIN LEG 4 09-052 938.3 926.7 935.2 929.6 945.1 924.4 ! 930.5 941.6 930.9 8 20
RH PEND IN LEG 5 09-053 908.5 938.2 923.1 0.0 919.3 888.9 893.2 927.7 0.0 8 21
RH PENDIN LEG 6 ]O-OOl 957.7 949.4 958.2 953.1 964.7 940.6 946.4 962.1 948.5 8 22
RH PEND"iN LEG 7 10-002 932.3 919.1 934.7 928.5 933.8 914.1 919.1 937.5 922.3 8 23
RH PEND IN LEG 8110-003 932.C 92'.4 938.4 931.3 934.1 912.1 917.0 940.4 937.6 8 24
RH PEND IN LEG 9 10-004 943.2 934.0 942.1 936.1 949.7 927.7 933.3 947.5 937.8 8 25
RH PEND IN LEG lO 10-005 886.9 922.6 899.5 887.1 898.2 869.6 814.6 903.9! 945.0 8 26
RH INTNHNDHOLE R 10-038 943.9 929.1 940.0 934.7 948.7 924.8 930.9 945.4 _ 938.3 8 27
RH INTN HNOHOLE L 10-039 844.5 858.4 848.7 837.2 852.8 830.8 833.6 852.Z 881.4 8 28
PSHOUTLEG T 09-017 771.8 751.5 762.2 782.8 785.3 738.7 737.6 754.6 772.0 14 11
PSHOUTLEG T 09-018 781.5 762.7 776.7 795.7 796.8 747.5 747.9 768.1 781.7 14 12
PSHOUTLEG T 09-019 734.7 723.3! 723.8 742.6 749.1 706.0 698.6 718.3, 742.3 14 13
PSH.OUTLEG T 09-020 747.7 734.4 736.8 758.7 .....762.7 717.6 709.4 730.9 756.0 14 14
PSHOUTLEG T 09-021 755.7 740.8 745.3 766.6 766.4 727.4 723.6 740.51 759.8 14 15
PSHOUTLEGT 09-022 765.1 746.9 756.5 775.5 777.3 735.1 734.7 750.3 765.1 14 16
PSHOUTLEG T 09-023 76[.7 743.2 753.0 774.2 780.8 728.0 726.2 745.4 761.4 14 17
PSHOUTLEGT 09-024 786.1 770.1 784.3 800.5 799.9 754.2 755.9 776.0 ! 787.4i14 18
PSHOUTLEG T 09-025 766.5 751.5] 761.8 782.2 782.2 735..3 734.9 753.2 770.3 14 19
PSHOUTLEG T 774.3 765.11 774_91 789.8 785.81 747.6 752.3 767.4 781.5114 20
PSHOUTLEG T 788.4 778.1] 788.41 801.7 800.71 761.2 765.6 780.2 793.9114 21

DATAPAGENO.IO PULVERIZERCOALANDPAFLOW

cYCACOALFLOWKLS05-104!22.59122.66 ZZ.41120.81 25.37121168168121.75 21.31 20.32501CYCBCOALFLOWKLB07-110i22.56123.23 22.38120.79 21.38;21 21.74 21.33 20.33l0 2
CYCCCOALFLOWKLB09-110i 22.60123.04 22.42120.80 21.39i21.68121.65 21.34 20.29103CYCASECAIRFLOW%06-170200.01199.8 200.01202.9 201.1 195.41 192.9 195.3 191.21016
CYCBSECAIRFLOW_08-1701210.212090 209.:i 200.1 2O54i 20451202.22101 185.41017CYCCSECAIRFLOW%;10:170202.21204.7 195.71202.3 195.9!188.81192.9 191.3 191.9I018
CYCASECAIRT 20-002;512.61528.0 513.81546.3 551.6 484.2J485.4 506.5 560.2111CYCSStCAIRT20-003!55_2_5697_ 5624, 574.7 576.01547.51554.1 553.8 595.Z112
CYCCSECAIRT ?0-004498.31517.1 504.91520.2 509.5 499.9t510.3 505.7 541.7113
PULVCOALFLOVKL806-314129.26128.16 29.24127.98 2821 32.08132.07 32.07 3[.17104PULVPAFLOW 06-27560.]8159.14 60.28157.58"57.53164.06 62.37 62.02 62.43lO19
PULVINLETT 09-034!486.51498.6 493.61473.7 504.5_496.5 507.6 497.4 550.6117
PULVOUTLETT 09-040134.91133.4 144.91146.1 144.3 138.5 139.2 140.0 159.6II 8



TEST.OI I'TI1"L3BN50T,I31T,"A,TESTSEQ. NO. 10 II 12 13 I ]4 IS I 16 ] 17 I
DATE J02/17/9! J02/15/91 02/17/9l 05/07192 i03/05/91 ]02/20191 02/24/91J 02124191_04/27/92J
TI.E STAeT I 1X42I ZSl3 I 1658 I 1444 1030 I 124e I 1057 I 1504 f 1230 I
TIME END I 1245 ] 1542 J 1812 I 1517 , 1112 I 1447 I 1226 I 1702 _ 1400 I
LOAD PIN I ZlO I 1o9 I liD ! lIo 11o I 111 I IZI I 111 I I1o I

DATAPAGENO. 11 PULVERIZERINLET TEMPANDPA OIFF

PULVDIFF P IN NG 06-2741 13.79 13.24 13.67 13.401 14.73 16.36 15.87 17.131 16.50 11 9
PULV A/kIPS 06-2761 285.8 279.5 276.1 P77.01 290.6 303.8 302.8 325.21 275.l 11 10
PULVPA FANAHPS 06-27d 87.7 83.0 88.3 80.01 95.1 94.5 100.2 100.51 96.0 II II
ROTCLASS AHPS 06-278 40.58 40.03 40.18 45.381 44.24 41.04 42.18 4l_141 49.88 11 12
ROTCLASS RPM 06-270. 140.4 139.9 140.4 150.7J 150.7 140.1 139.6 .... 139.5J 158.4 II 13
ROTCLASSDP IN MG 06-345 .4014 .4065 .3821 _47o61 .4940 .4008 .4173 _41541 .5746 11 14
COALSILO LEVEL 06-310 79.54 95.19 66.89 45.091 46.05 42.60 83.95 54.001 78.17 ll 15
FLAME]NTENS[TY#1 _ 06-279l 106.1 106.2 106.1 106.21 106.1 106.1 106.1 1O5.ll 106.2 11 16
FLAMEINTENSITY#2 _ 06-295 105.9 105.5 106.0 105.71 105.9 105.7 I05.6 105.81 105.6 II 17
FLAMEINTENSITY#3 Xi06-296. 106.0 O.O 104.3 106.2J 106.2 106.1_ 106.1 104.7J 106.1 II 18
FLAMEINTENSITY#4 Z 06-297] " 106.1 104.1] 106.1 '106.11 106.2 105.7 105.9 106.01 105.9 II 19

DATAPAGENO. 12 OPERATORPOSITIONS

RH SP VLV POS 15-0771 2.58 -5.00 8.1oi 20.311 -5.00 -5.001 -5.001 -2.301 10.30 12 l
SH SP VLV POS R_13-1901 32.60 30.74 27.261 44.321 41.Ol 22.601 0.001 26.761 37.81 12 3
SH SP VLV POS L 13-1911 18.66 O.OO 30.23l 40.691 36.42 26.35i o._ol 29.941 35.15 12 4

"GR DMPRDEMAND ]5-o441 -5.0000 -S.O000 -5.00001 -.00021 -5.0000 -5.00001 -5.000_1 -5.00001 -5.0000 12 9

RECIRCAIR DI,IPR POS12-1761 46.45 22.75 31.38[ ..... 0.00[ .08 .04J 25.60J 35.56l O.O0 12 13
SHPASS OMPRPOS14-180_ 94.0 54.1 B3.Gi lO0.OI 100.0 51.21 36.81 62.11 77.4 12 15
RH PASS DMPRPOS_I4-]80I 84.1 100.0 lO0.OI 44.51 26.0 lO0.OI lO0.OI lO0.OI lO0.O 12 16
OVRFIREAIR DMPRPOS06-115[ 56.07 58.05 55.97l 50.39l 60.28 47.71l 51.67] 62.08l 58.50 12 17
BRNSECAIR DIMIPRPOS06-286[ 20.03 29.10 18.031 4.811 17.07 24.031 24_421 13.251 14.61 12 18
HOTPRI AIR DMPRPOS06-556] 100.0 IO0.O .. lO0..OJ IO0.O[ IO0_O IO0.O[ lO0,OJ lO0_O] 100.0 IZ 19
BRNGASRECOMPRPOS06-3241 35.01 11.15 38.001 34.441 30.22 0.001 o.ool 35.061 34.45 12 20

DATAPAGENO. 15 MISCELLANEOUS

GASLVGSH PASS IA 08-0031 -405.1 -422.2 -384.3 -431.41 -446.3 -397.11 -406.8 -387.11 -480.6 15 1
GASLVG SH PASS IB 08-004 641.1 643.5 628.5 666.71 694.3 612.81 614.8 621.11 692.9 15 2
GASLVGSH PASS IC 08-005_ 664.2 666.0 671.2 685.01 716.0 639.81 630.6 654.61 701.2 15 3
GASLVG SH PASS ID 08-0061 692.6 699.1 700.8 714.31 713.1 658.11 647.0 683.71 737.9 15 4
GASLVG SHPASS 2A 08-017 . 593.8 609.2 586.1 613.41 618.4 578.71 576.8 584.1_ 638.0 15 5
_S LVGSH PASS 2B 08-018 612.9 621.3 604.6 627.2 640.8 593.3 587.2 599.7 650.3 15 6
_ASLVG SH PASS 2C 08-019 611.1 628.7 614.9 635.l 646.8 595.5 593.9 607.0 657.7 15 7
GASLVGSH PASS 20i08-020 666.5 614.8 662.4 679.] 687.5 636.5i 634.6 655.8 696.9 15 8
5AS LVGSH PASS 3A 08-021 629.1 640.1 618.9 650.8 665.3 607.1 614.5 623.1 670.9 15 9
GASLVG SH PASS 3B 08-0Z2 640.9 660.2 628.8 658.11 667,2 612.1! 611.2 629.2 682.0 15.lO
SASLVGSH PASS 3C 08-023 619.9 636.1 614.0 650 1 647.5 600.3 601.5 611.2 668.1 15 11
5ASLVG SHPASS 30 08-024 -530.5 -550.2 -530.0_ -555.4 -547.3 -518.7i -520.8 -530.1 -610.6 15 12

GASLVGRH PASS 4A 08-033 616.8 652.7 622.4 626.2 619.8 607.5_ 617.0 624.1 661.2 15 13
_ASLVGRH PASS 48 08-034 636.8 654.3 648.6 647.1 629.9 624 lJ 638.9 641.8 673.7115 14
5ASLVGRH PASS 4C 08-035:. O.O . 0.0_ 0.0 ] 0.0 O.O 00I 0.0 0.0 0.0115 15



TES.O 19T,.TT,3. , ST 13'TESTSEO.MO. 10 Ill i 12 113 114 IS 16
OATE _02/17191 02/15/91_02117/91_05/07192[03/05/91_02[20/91 02/'24191 o2/'241911o41271921
TINE START J 1142 I 1513 I 1668 I ]444 I 1030 I 1248 I 1057 I 1504 I 1130 |
T]HE END ! 1245I 1542I 1812I 1517I ]112 I 1447! 1226I 1702I ]400I
LOAD H_ ] 110 ! 109 I 110 I 110 I 110 I 111 I 111 I 111 i 110 I

DATAPAGENO. 15 N]SCELLANEOUS
15 16

MS LVGRH PASS 4D ......

GASLVGRH PASS 5A 08-049 606.6 633 3 609.5 619.1 607._ 593.1 607.4 6ll.Z o:_u._ll_ l,,
GASLVGRH PASS SB 08-050 623.8 639.5 629.3 630.5 619. 609.5 626.3 624.2 655.0 q15 18
GASLVGRH PASS 5(;!08-051 637.5 646.2 643.0 642.4 630.6 624.4 640.1 635.9 664.1 15 19
GASLVGRH PASS SO08-052 627.7 643.0 637.5 644.0 624.8 621.5 632.0 625.4 665.5 15 20
GASLVGRH PASS 6A 08-053 616.9 637.0 619.5 625.4 617.9 605.0 619.0 624.0 655.8 15 21
GASLVGRH PASS 6B;08-054 640.3 655.4 639.5 650.3 633.2 625.4 639.9 639.9! 610.1 its 22
GASLVGRH PASS 6(; 08-055 628.2 642.3 623.2 639.4 629.4 616.6! 628.7 626.0 656.1 15 23
GASLVGRH PASS 6D 08-056 634.7 651.6 631.5 659.1 637.1 624.0 636.4 631.1 674.5 15 24

O.O! 0.0 O.O 0.0 0.0 0.0 0.0 0.0 0.0 15 27
oT,,-_u'r_ •., u 71O0 10.00 ! 22.00 95.00 19.00 23.00 24.00 25.00 86.00 15 28



RB-369 16 Jun 1992 14:40:23

TESTNO. 18A 45T 5A 11A lIB 11C ]2A 13A
TEST SEQ. NO. 1 2 3 4 5 6 7 8
DATE 04128192 03/02/91 04/06/92 04/15/92 04/16/92 04/16/92 04116192 04/21/92
TIME START 1636 1605 1300 2130 0042 0236 2047 2202
TIME END 1820 1658 1506 2339 02]5 032/ 2229 2304
LOAD MW 90 86 82 82 82 82 83 82

FUEL LAMR LAMR LAMR LAMR LAMR LAMR LAMR LAMR

18A AVGSCANS24-->34 : 90MW : 3 CYCLONES: IITPH
45T AVGSCANS42-->46 : 86 MW: 12 TPHREBRN: W/ GRTO BRNRS
5A AVGSCANS61-->72 : 82 MW: NOREBURN: BASE: ACUREXTRAV
11A AVGSCANS3 -->10 : 82 NW: 11.5 TPH : 160 RPM: LOWSTOIC
11B AVGSCANS16-->24 : 82 MW: 11.5 TPH : 160 RPH: OPTIMUM
]]C AVGSCANS27-->31 : 82 _ : 11.5 TPH : 160 RPM: HIGHOFA
12A AVGSCANS11-->19 : 82 HW: 11.5 TPH : 160 RPM: MEDSTOIC
13A AVGSCANS34-->38 : 82 MW: 11.5 IPH : 160 RPM : HIGHSTOIC

DATAPAGENO. 2 FLOWSHLB/HR(MT/HR)

LOAOHi/ 20-005 90.3! 86.01 82.2 (- 82.1_ 82.0[ 82.1] 82.67 82.0' 2 1
MAIN STEAMFLOW 03-033 626.' 594.1 553._ 560.i 560.] 558. (` 565.E 558.1 2 2
IST STGSTMFLW CALC 603.l 569.3 538.1 540., 539.4 539.; 543.c, 539.] 2 23
FWFLOW 12-170 614.' 574._ 543._ 554.: 553.i 552.1 556.,c 548.(` 2 3

0.( 0.1 0.( O.q 0.(, 0.! 2 4BLOW DOWN FLOW ,.,. O.L
RH SPRAY FLOW 14-192 0.0 0.0 _ 0.0 0.0 0.0 0.0 0.0 u.u c o
SH SPRAYFLOW L 17-052 1.7926 2.4359 7.5115 0.0000 0.0000 0.0000 0.0000 4.8295 2 7
SH SPRAYFLOW R 17-056 5.2034 2.2265 3.9935 ! 0.0000 0.0000! 0.0000 3.4955 4.9052 2 8
GRFANAMPS A 16-181 ! 26.38 37.36 29.79 29.03 28.53: 23.90 .08 .08 2 12
GRFANAMPS B 16-183 -.02 -.02 -.02 -.02 -.02 -.02 38.16 41.92 2 13
GRFAN BUSVOLT EST 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 2 14
TOTALGRFLOW CALC 82.5 203.7 121.6 104.6 101.2 56.1 212.6 268.8 2 24
GR TO SECAIR 06-932 ]O.Ol 0.00 -81.95 21.27 10.31 10.08 4.15 2.64 2 25
GRTO SECAIR CALC 9.91 ! 10.06 0.00 21.981 10.26 10.01! 4.03 2.41! 2 26
GRTO FURN CALC 72.6 193.6 121.6 82.7 90.9 46.0 208.6 266. Z 27
OFAAIR FLOW 06-931 196.5 170.4 32.0 174.1 175.1 219.2 160.6 151.0 2 28
TMPAIR FLOW CALC 61.96 8.69 10.13! 23.67 35.98 69.53 42.05 25.2014 10
SECAIR FLOW 06-320 32.13 39.39 29.22 25.08 32.88 33.36 37.29 46.58 2 29
1st STGPRESS ]8-128 833.8 784.7 741.0 743.2 742.0 742.4 748.4 741.5 2 19
OIL FLOW2A I05-100 .0017 .0020 .0017 .0017 .0017 .0017 .0018 .0017 2 20
OIL FLOW2B 07-]00 .0017 .00]7 .0011 .0017 .0017 .0017 .0017 .0017 2 21
OIL FLOW2C 09-100 .00]6 .0016 .0016 .0016 .0016 .00]6 .0032 .0016 2 22
% PWDRRVRBASNCOAL USER 0.0! 0.0 0.0 O.O 0.0 0.0 0.0 0.0 2 30
CYCLONESTOIC CALC 1.0419 1.1241 1.1940 1.09831 1.0909 1.09131 1.0735 1.1114 4 20
orgo, un CTnlr cAIc _5 .5 100.0 .4 .5 .5 .5 .51 4 21

REBRN STOIC .8423 }i 1.1687 .8513 .8645 .84E3 .8835 .9135 4 22
LVG FURNSTOIC 1.1501 1.2239 1.1514 1.1649 1.22-_3 1.1574 1.1729 4 23
LVG ECONSTOIC 1.1610 1.162 1.2361 1.1634 1.1767 1.23!4 1.1693 1.1850 4 24
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TEST'EST S O5'I)' 'A 'c I l A'"'3A
DATE 1041281921031021911041061921041151921041]6192] 0411619210411619210412]192
TIHE START l 1636 1 1605 1 1300 I 2130 l 0042 i 0236 I 2047 I 2202
TIHE END I 1820 ] 1658 ] 1506 I 2339 ]o215 ] 0327 I 2229 I 2304
LOAD HW I 90 I 86 I 82 ] 82 I 82 I 82 I 83 I 82

DATAPAGENO. 5 FLUID PRESSURESPSIG (KGICM2)

ENTRHPRESS 115-z001 358.31 340.7l 320.31 320.81 320.41 320.01 321.4) 317.0 5 5
FWHTRE EXT W 12o-o351342.8] 324.6 ! 307.11 307.81 307.71 307.31 309.61 306.9 5 6
F'WHTRE EXT P I TRANSI 345.31 326.31 309.91 310.5l 310.41 310.21 312.51 309.9 5 7
SEC SHOUTP (T) I TRANSI 1478.41 1477.01 1472.61 1472.9) 1472.41 1471.6) 1471.7[ 1469.6 5 17
__ESS (T) ITRANSl 1540.0 ! 1530.91 1519.3l 1521.8l 1520-31 1520.7l 1520.91 1518.0 5 18
LVGRH-I P (T) I TRANSI 340.01 321.91 305.3[ 306.41 306.31 306-I l 308.11 305.7 5 19
ENTRH-] P (T) I TRANSI 0.01 337.41 0.01 0.01 0.01 0.01 ' O.OI 0.0 520

DATAPAGENO. 6 AIR & GASDATA- PLANT

AHBIENTAIR D8 TENP 6 1
AIR ENT FD FANT 6 4
AIR LVG FD FAN T A 7 2
AIR LVG FD FANT B 7 3
AIR ENTAH T RA 6 2
AIR ENT AH T RB 20-018 138.7 1.57.4 135.8 148.6 ]48.9 149.3 148.0 126.6 6 3
AIR ENTAH T LA 20-025 137.5 167,4 134.3 169.8 170.9 173.5 172.9 122.6 13 25
AIR ENT AH T LB 20-029 138.3 155.9 135.6 143.] 143.6 . 143.1 146.] 123.6 13 26
AIR LVG AH T R HW 576.4 562.4 615.9 550.1 547.2 546.1 554.6 571.4 6 6

A]R LVG AH T L I_ 555.21 560.0 583.7 556.2 551.8 535,3 561.0! 591.2 6 7
8RN SECAIR T 08-002 531 5 528.0 581:6 559.9 559.7 542.3 564.6! 592.3 14 2
BRNSA/£-._ T 108-001 534.01 532.6 55].3 554.4 549.1 538.7 539.4 570.1 14 3
OFATEMP 09-002 514,0) 529.5 282.1 532.3 528.9 518.5 535,0! 537,5 14 4
GASLVGAH T RA 20-019 304.3 318,2 321.8 294.2 29].2 291,4 293,1i 301,0 6 10
GASLVG AH T RB 20-020 289.0 301,0 304,9 283,9 280.7 281.7 283.0 287.5 6 11
GASLVGAH T LA 20-027 277.1 285.8 282.6 276.0 272.2 27].0 280.9_ 283.1 13 27
GASLVGAH T LB 20-024 281.71 291.9 287.6 286.3 282.9 282.2 290.0) 286.7 13 28
GASLVG RH PS T AVE 630.0 624.9 654.1 631.5 630.3 611.2 634.2i 662.7 13 17
GASLVGSH PS T AVE 625.2_ 5P?.] 658.5 564.5 565.9 591.4 566.2i 582.8 13 19
GRGASTENP A BV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 8
GRGASTEMP 8 8V O.Oi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 9
02 LVGECON R 11-172 2.8347 3.1249 3.6665 2.5333 2.8264 3.4777 2.5913 2.9789 6 20
02 LVGECON L 11-170 2.5722 2.0078 3.2910 2.3834 2.8700 3.7017 2.3658 2.3561 6 21
02 IN 5EC A]R 06-254 16.65 16.96 0.00 12.49 16.67 16.97 19.14 20.02 13 29
ACC.UREXNOX PPH 06-553 237.9 0.0 42.4,8 202.9 216.6 218.6 224.6 258,2 13 9
ACCUREX50X PPN 06-555 ]204.2 0.0 1026.4 1093.4 1133.4 1069.6 1136.6 1131.1 13 10
ACCLIREXCO PPM 06-425 43.48 0.00 76.42 51.92 64.85 23.76 46.381 37.17 13 ]1
ACCUREX02 _ 06-554 3.5838 0.0000 3.8192 3.6579 3.5442 4.3843 3.3640! 3.8609 13 12
BRN5EC AIR P IN WG06-250 15.77 17.46 13.41 14.57 13.91 14.11 14.02! 16.93 14 5
BRNGASRECP IN WG06-252 15.76 ]7.29 ]3.36 ]4.65 . !3.82 13.96 13.84_ 16.42 ]4 6
FURNACEGASP IN _ 14 7
BAROHETR]CP IN HG 6 29
RELHUMIDITY _ 6 30

..



T ST.O I I.STI I ,'AI ',BI "C! I +'3'I,0 !' I oDATE ]04128192 03102191 04106192 04115192 04116/92"04116192]04116192104121192]
TI.E START I 1636 l 1605 l 1300 l 2130 l 0042 [ 0236 l 2047 1 2202 l

LOAD14W I 9O ! 86 ] 82 I 82 ] 82 I 82 J 83 I 82 I

DATAPAGENO. 7 AIR & GASDATA- B&W

AHB]ENTAIR TEHP TC 61.36 61.061 69.021 52.15 50.09 50.93 47.821 36.821 7 1
AIR LVGFD FANT A TC 137.9 152.91 135.2i 129.] 128.8 128.4 129.41 123.01 7 6
AIR LVGFD FANT B TC 139.2 153.7] 136.31 131.9 131.0 130.6 129.51 127.11 7 7
AIR ENTAH (T) GR[I 139.2 159.81 136.61 154.3 155.6 155.9 156.]1 126.21 7 4
GASLVGAH (T) GR[I 279.4 291.91 289.41 277.5 Z14.7 274.2 279.41 280.51 7 10

GASLVGECON (T) R GRID 635.2 613.7! 673.0 597.9 596.4 607.3 595.2! 610.1 7 15
GASTEI4PLVGGRFAN GR]D 588.3 599.5l 615.7 0.0 0.0 0.0 581.7i 595.7 13 7
02 LVGECON (T) L GRID 2.9286 2.72801 4.3069 3.0589 3.2139 4.1750 3.0599 3.2974 7 20
02 LVGECON IT) R GRID 2.8325 3.3441_ 3.9450 2.9879 3.2622 3.9403 3.18761 3.4349 7 21
CO LVGECON (T) L GRID 71.9 97.1 103.2 120.9 164.0 51.7 77.1_ 81.4 13 5
CO LVGECON (T) R GRID 68.6 100.8_ 40.1 63.6 62.8 58.4 59.2, 52.7 13 6
C02 LVG ECON (T) L GR]D 15.42 16.21 14.97 15.67 15.53 14.68 15.76 15.57 7 22
C02 LVGECON (T) RJ GRID 15.11 15.25 14.70 15.38 15.09 14.48 15.34_ 15.15 7 23
NOXLVGECON (T) L GRID 259.2 250.5 537_0 206.0 213.4 214.8 233.4 270.0 7 24
NOXLVGECON (T) R GRID 0.0 281.3 527.6 256.3 266.5 257.9 286.9 314.7 7 25
02 LVGAH (T) GRID 4.4200 4.2500 5.3000 4.5100 4.7600 5.5100 4.5800 4.7700 13 1
CO2 LVGAH (T) GRID 22.69 41.091 46.41 21.35 24.98 26.55 23.23 18.20 13 3
02 LVGGRFAN (T) GRID G.O0 18.51i 0.00 0.00 0.00 O.O0 0.00 0.00 13 4
DRYBULBTENP (T) TST 0.0 0.01 0.0, 0.0 , 0.0 0.0 0.0 ,0.0 7 26
WETBULBTERP (T) T5 0.0 0.01 :_:: 0.0 0.0 0.0 .......... 7 27

DATAPAGENO. 8 I_ HTRTEI4PERATURE$F [C) - PLANT

F'WHTRE EXT T HW 699.81 692.5 681.6l 678.1 676.6 677.5 684.2 678.4 8 1

FWHTRE LVGT _H_ 437.11 432.4 427.71 427.9 427.5 427.2 429.0 425.3 8 5FWHTRE ENTT 370.11 363.6 359.91 359.8 359.6 359.3 360.8 357.3 8 7
FWHTRE DANT Hi/ 383.1J 377.9 375.21 376.4 375.2 375.0 376.7 373.2 8 13

DATAPAGENO. 9 IL'I/HTRTEIiIPERATDRESF (C) -

SSHPENDIN LEG 1!10-017 841.4 850.6 864.11 844.7 840.1 850.0 851.4 842.9 9 17
SSHPENOIN LEG 2 10-018 865.2 880.5 882.61 869.7 867.6 874.3 868.3 867.9 9 18
5SH PEND]N LEG 3 10-019 872.7 887.9 881.31 873.6 873.5 877.5 866.9 870.6 9 19
SSHPENO[N LEG 4 10-020 881.9 903.5 890.11 885.4 883.0 884.2 872.5 880.5 9 20
55H PENDIN LEG 5:10-021 865.1 899.1 874.7J 876.0 868.9 868.2 858.4 863.8 9 21
55H PENDIN LEG 6 10-033 879.5 905.9 886.3i 888.1 881.5 878.9 879.8 871.4 9 22
55H PENOIN LEG 7 10-034 881.8 898.1 880.01 876.9 876.5 872.0 891.1 865.6 9 23
55H PEND]N LEG 8 10-035 872.8 890.3 874.31 862.3 862.9 863.8 879.9 859.5 9 24
55H PENDIN LEG 9 10-036 875.3 885.5 877.9l 857.3 859.4 867.7 876.4 866.3 9 25
SSHPENDIN LEG 10 10-037 854.3 847.0 853,_0[ 830.0 833.4 850.8 848.8 850.8 9 26
RH PENDIN LEG ] 09-049 940.8 953.2 944.11 948.4 948.6 946.9 950.4 937.2 8 17
RH PEND IN LEG 2+09-050 934.4 948.6 934.81 940.2 941.1 938.4 941.4 928.6 8 18



TESTNO. 1(_ I 4ST [ 5A ! lia I 118 I lIC I ]2A 13A J
TESTSEO.NO. 1 I Z I 3 I 4 i 5 16 I 7 8 i
DATE 04128192J03102191104106/92J04/] 5192104/16/92104/16192104/16/92 04/21192 J
T]HE START 1636 I 1605 I 1300 I 21301 0042 I 0236 I z047 22o2 I
TIHEEND 18201 1658 I 1506 I 2339 I 0215 I 0327 I 2229 2304 I
tOAD _ 90 I 86 I 82 I 82 I 82 ] 82 I 83 82 I

DATAPAGENO. 9 FWHTRTENPERATURE5F (C} - B&W

RH PENDIN LEG 3 09-051 935.1 ! 948.3J 937.9 941.4 941.9i 940.6! 942.9 930.1 8 19
RH PENDIN LEG 4'09-052 934.0] 947.8l 935.2 938.6 939.61 938.11 940.1 928.5! 8 2C
RH PENDIN LEG 5 09-053 0.0 906.91 0.0 0.0 0.0 O.Oi 0.0 O.OJ 8 21
RH PENDIN LEG 6 10-001 953.2 970.91 961.7 971.2 970.6 962.1! 974.2 953.2! 8 22
RH PENDIN LEG 7_10-002 928.0 944.0 931.0 938.5 938.1 930.3 942.9 926.7 8 23
RH PEND,]NLEG 8 10-003 938.8 941.9 938.7 938.7 938.6 940.6 941.1 939.9 8 24
RH PENO[N LEG 9 10-004 940.3 953.3 944.0 948.0 948.2 946.1l 950.1 937.3 8 25
RH PENDIN LEG 10 10-005 907.0 884.0 910.2 882.9 882.2 919.1 886.5 901.2 8 26
RH ]NTH HNOHOLE R10-038 938.3 949.2 942.9 946.91 946.1 946.8 947.2 929.5 8 27
RH [NTN HNDHOLE L_10-039 844.3 836.8 858.3 83].3_ 828.4 847.6 835.0 835.9 8 28
PSHOUTLEGT 09-017 768.5 764.3 .775.0 744.3 750.7 757.3 757.9 770.7 14 1!
PSHOUTLEGT 09-018 773.8 772.7 777.2 747.0_ 753.1 761.5 757.5 773.4 14 12
PSHOUTLEGT 09-019 727.9 715.6 745.0 692.0 701.0 710.0 711.9 717.6 14 13
PSHOUTLEGT 09-020 740.7 727.3 755.! 703.9 712.7 723.0 723.3 731.6 14 14
PSHOUTLEGT 09-021 756.2 750.7 766.0 731.3i 739.4 744.3 746.7 758.2 ]4 15
PSHOUTLEGT 09-022 764.8 763.9 .... 773.2 747.4 754.0 756.6 760.4 773.7 14 16
PSHOUTLEGT 09-023 751.3 745.2 754.3 719.5 725.9 737.4 731.3 748.4 14 17
PSHOUTLEGT 09-024 780.7 783.1 784.3 758.5 766.6 769.4 768.7 783.7 14 18
PSHOUTLEGT 09-025 757.9 751.1 756.7 724.6 732.9 736.6 734.2 750.9 14 19
PSHOUTLEGT 09-026 774.6 775.4 777.9 750.0 756.1 758.6 757.1 777.8 ]4 2Q
PSHOUTLEGT 09-027 787.1. 788_8 788.9 761.0 766.9..772.0 767.1 787..1 14..21

DATAPAGENO. 10 PULVERIZERCOALANDPAFLOW

CYCA COALFLOWKL8 05-104 17.441 15.74 34.47 24.34 23.601 23.10 24.52 24.71 lO 1
CYCB COALFLOWKLB 07-110 17.46i 15.76 -.01 -.01 -.011 -.01 -.01 -.0! 10 2
CYCC COALFLOMKLB 09-]10 !7.431 !5.76 34.49 24.38 23.641 23.13 24.56 24.70 [0 3
CYCA SECAIR FLOWI 06-170 161.41 151.6 344.8 218.5 2[5.81 2!4.2 220.1 221.2 !0 !6
CYCB 5EC AIR FLOMZ 08-170. 155.6[ 149.7 5.6 4.5. 3.8[ .4.7 3.41 .3.8 lO 17
CYCC 5EC AIR FLOM_ 10-170 160.71 155.5 347.7 211.9 215.41 213.9 209.5 Z20.Z 10 18
CYCA SECAIR T 20-002 524.91 517.1 575.9 497.1 493.81 496.3 500.0 520.8 II l
CYCB SECAIR T Z0-003 560.11 564.2 577.1 552.5 549.71 538.1 555.5 579.8 11 2
CYCC SECAIR T 20-004 512.51 515.8 548.9 520.0 514.91 501.9 523.01 550.6 II 3
PULV COALFLOMKLB 06-314 .... 22.781 24.29 .06 23.132 23.311 23.30 23.19; 23.24 10 4
PULVPA FLOW 06-275 5].56i 51.25 0.00' 51.16 51.91l 52.22 52.061 52.04 10 19
PULV]NLET T 09-034 507.81 497.5 131.4 514.2 514.81 503.9 516.8] 493.0 11 7
PULVOUTLETT 09-040 157.81 150.5 ]26.8: 144.6 ]60.01 163.3 147.8! 138.2 11 8

DATAPAGENO. 11 PULVERIZERINLET TEHPANDPA DIFF

PULVDIFF P INMG 06-274, 13.55, 12.03, -.Oil 15.75, 15.06, 14.96 13.53l 14.28 11 9

PULV AHP5 06-2761 241.] I 244.5J -... 266.71 254.91 254.5 251.71 259.8 11 10PULVPA FANAHP5 06-277 60.411 59.34 -.101 61-27l 62.171 62.20 60.001 59.08 11 11

, II Ill



[:I;sT ,,,. I,BI,,ci, Al:TEST SEQ. NO. 3 1 4 6 7 I
DATE i04128192103102191041061921O4115192104116/9211411619204116192 O41211921

TIRE START 11636 11605 1300 2130 10042 10236 12047 [ 2202 ITIME END I 1820I 1658 i506 I 2339I OZl5_ o321I 2229 2304 I
LOAD I_/ I 9O 186 82 182 182 182 183 82 I

DATAPAGENO. 11 PULVERIZERINLET TEMPANDPA DIFF

ROTCLASS A,_,S 1116-2781 46.531 39.98, 0.001 48.921 48.731 49.011 48.55] 48.65111 LZ
ROTCLASS RPR ,16-2701 158.31 140.9 -.31 160.51 160.31 160.11 156.41 159.8ll1 lJ
ROTCLASSDP INVG 1}6-3451 .49131 .3862! -.01501 .56121 .53261 .52741 4q571 .524211l 14
COALS]LO LEVEL j_6-3]01 77.031 88.29 83.821 76.741 41.501 38.271 79.591 62.5811115
FLAMEINTENSITY#1X ;16-2791 106.11 106.2 6.11 106.11 106.01 106.01 105.91 105.811116
FL_E INTENSITY#2 %1_6-295] I05-8l 106.1 20.51 I05.5l I05.31 I05.3l 105-21 105.1111 11zo54_ 0.0 z.ol 106.111061_ 106.1_106._ 106.0il11_,FLAMEINTENSITY#3 % _6-2951
FLAREINTENSITY#4 X _-297] 105.51 106.1 3.91 105.71 105.61 105.51 ]05.5! 105.311119

DATAPAGENO. 12 OPERATORPOSIT]ONS%

RH SP VLV POS 15-077 -5.0000 -5.00001 -4.7012 -5.0000 -5.00001 -5.0000 -5.00001 -5.080012 !
SH SP VLV POS 13-190 37.20 29.001 37.31 26.44 29.621 25.48 33.371 38.59123
SH SP VLV POS L 13-191 31.10 20.461 41.00 0.00 0.001 0.00 21.301 36.61124
GRDNPRDEMAND 16-044 27.16 65.541 51.50 38.19 40.891 10.73 59.211 73.36129
RECIRCAIR _ POS|2-17_ 0.00 .ots_ 0.00 13.38 14.26] 15.68 13.881 0.001213
SH PASS ONPRPOS14-18C 34.71 74.42; 22.48 0.00 a4_4]1 23.65 0_001 19.95 121",
RH PASS DNPRPOS14-18C 100.0 100.01 108.0 100.0 100.01 100.0 100.01 100.0 1216
OVRFIREAIR DNPRPOS06-11E 43.06 45.091 15.45 0.00 0.001 0.00 0_001 37.051217
BRNSECAIR DNPRPOS06-28E 18.72 25.041 15.01 10.91 1R.441 18.44 23.191 31.96_77.91819 I
HOTPRI AIR _'PR POS06-55( 100.0 100.0] 0.0 100.0 100.01 100.0 zoo.ol
BRN GAS REC DMPR POS 06-324 25.89 3o.oi! O.OO 38.17 ?I._ol 21.50 9.24i 0.00[1220

DATAPAGENO. 15 NISCELLANEOUS

GASLVG SHPASS IA 08-003 -394._ -343.6 -449.E -358.4 -360.9 -389.9 -366._ -407.I 15 1
GASLVG SHPASS 1808-004 623.i 596.9 671.1 561.1 56].6 588.1 566._ 583.E 152
GASLVGSHPASS 1C 08-00E 648.; 614.5 700.E 576.9 573.6 605.E 578.i 596._ 153
GASLVGSH PASS lO 08-00( 665.! 629.6 693.7 590.7 591.8 626._ 588.! 616._ 154
GASLVG_,, PASS 2A.08-01_ 584.! 561.7 619.1 534.S 535.5 556.E 539.1 544._ 155
&ASLVGSH PASS 2608-018 60].51 575.3 636.8 547.2 549.1 573.7 550.51 b_b.e 15
&ASLVGSH PASS ZC!08-0|9 606.6 584.2! 636.4 548.7 550.0 573.4 550.1 560.7157
GASLVG SHPASS 2D 08-020 647.6 623.5 677.5 585.5 590.9! 613.7 587.7 606.9158
GASLVG SHPASS 3A 08-021 618.5 599.3 650.7 561.1 561.0 588.6 562.1 581.8!159
GASLVG SH PASS 3608-02_ 632.5 597.9 652.3 573.2 511.O 596.7 573.1 598.2!1510
GASLVGSH PASS 3(: 08-023 622.6 587.7 646.8 _ 565.5 568.6 590.3 564.4 582.3151|
GASLVGSH PASS 3008-0241 -550.6 -462.2 -529.8 -478.9 -494.2 -518.5 -484.9 -534.11512
GASLVGRH PASS 4A 08-033 620.4 603.1 641.1 613.5 608.9 603.4i 619.2 652.51513
GASLVGRH PASS 4B 08-034 634.7 633.3 651.4 634.2J 633.5 608.6 639.8 683.311514
_Ac _w o_ pA_ aclr_-035 0.0 O.O 0.0 0.0 0.0 0.0 0.0 0.0 15 1_

GAS LVG RH PASS 40 08-036' 665.0 673.1 696.: 667.; 666.8 645.! 675.- 707." "_ 1_
GASLVGRH PASS 5A 08-049 613.8 595.I 623. 604.! 600.4 588.5 603. 634.21517
GASLVGRH PASS 5808-050 617.. 615.! 642.h 622.! 618.Z 598.0 627. 654.41518



TEST NO. 8A I 2 I 3 ] 4 _3ATESTSEQ. NO.
OATE 104/28/92103/02/91104/06/92104/15/92104/16/921°4/16/92104/16/921°4/21/921
TIMESTART I 1636I 1605I 1300I 2130I 0042I 0236I 2047I 2202!
LOADI_f I 9O I 86 I 82 I 82 I 82 I e2 i 82 I

DATAPAGENO. 15 NISCELLANEOUS

GASLVGRH PASS 5C _-o51] 625.7! 631 II 663-3l 632.2 634.]J 602.91 640.2J _71.611519
GAs LVGRH PASS 50 08-052 623.3] 622.9 ! 655.11 627.3 629.2l 604.51 629.21 664.21]5 2u
GASLVGRH PASS 6A 08-053 616.2l 61o.71 636.91 616.2 613.7l 6o1.o[ 616.2l 639.6i15 21
GAsLV6RHPASS 6e08-o54 636.91 633.81 660.71 643.9 64o.21 620.6] 642.5] 663.811522
GASLVGRH PASS 6C 08-055 631.9] 622.51 654-9l 639.9 642.31 617.21 640.01 655.6115 23
GASLVGRH PASS 6D 08-056 644.81 631.61 663.11 643.3 646.4] 632.51 642.3J 662.8115 24

o.ol o.ol O.Ol o.o o.ol o.ol o.ol o.o12527
RIGHT= A = U 87.00| 36.00l 63.001 76.00 77.001 78.00l 79.00| 81.00115 28



RB-369 16 Jun 1992 14:43:59

TESTNO. 248 lIT 12T I3T I4T 33T ]315T 28T 29T
TEST SEQ. NO. 9 10 11 12 13 14 16 17
DATE 05107/92 02116/91 02/16/91 02/16/91 02/16/91 02/24191 02/24/91 02/22/91 02/22191
TIME START 1723 0814 1229 1508 ]8]4 2158 2250 1101 1504

TIME END 1803 _114 1457 1759 2004 2209 2306 1257 1610LOAD I_/ 82 82 82 82 83 83 83 83

FUEL LAMR LAHR LAMR LAHR LAMA LANR LAHR LAHR LAHR

24B AVGSCANS36-->37 : 82 14/ : 11.5 TPH
11T AVGSCANS1 --> 1 : 81 IN : NOREBURN: NOGRTO BNRS
12T AVGSCANS22-->35 : 82 IN : 11.5 TPHREBURN: W/ GRTOBNRS
13T AVGSCANS37-->45 : 82.5 IN : 11.5 TPHREBURN: W/GRTO BNRS
14T AVGSCANS47-->57 : 82 PN : 1].5 TPH :H[GHER CLASSIFIERRPM
33T AVGSCANS81-->81 " 82 IN " NOREBURN
34T AVGSCANS83-->85 : 82 IN : 11.5 TPHREBRN: W/ GRTO BRNRS
28T AVGSCANS]3-->23 : 82 IN : 11.5 TPHREBRN: W/ GRTO BRNRS
29T AVGSCANS36-->39 : 82 IN : 11.5 TPHREBRN: W/ GRTOBRNRS

DATAPAGENO. 2 FLOWSNLB/HR(HT/HR)

.91I 83.1( ii 82.72 83.33 2 1

LOADI_ 569.! 567.( 575.3 2 2
HAIN STEAMFLOW 551._ 549._ 555.3 2 23
1ST STGSTNFLW 2.1 560._ 51.! 555.1 564.3 2 3

F_ FLOW O.qI 0.1 0.t O.l 2 4

DL',J_I Uta'wl_l rl._rm _-""RHSPRAYFLOW 14-192 0.0 0.0 0.0 0.0 0.0 O.U U.U u.u u.v
SHSPRAYFLOW l 17-052! 5.69 2.81 0.00 1.10 2.14 10.03 0.00 3.71 3.90
SH SPRAYFLOW Ri17-056 11.44 2.91 7.29 3.61 1.50 13.75 0.00 9.18 9.52 2 8
GRFANAMPS A 16-181 08 37.32 38.]8 37.43 36.44 34.58 39.79 39.75 39.37 2 12" 02 -.02 .02 2 13

FAN_'S e 16-183_ -.0Z -.02_. -.0Z -.0Z -.02 -. ______ -
GR---TANBUSVOLT ES-"-_ 4160.0 4160.--"_4160.'-----'--'04]60.0 4160.----_ 4160."-'---_"-'_60.0 4160._ 4160.0 2 14
TOTALGRFLOW CALC 195.4 198.4 210.7 203.0 ]91.4 165.1 230. 232. 228.6 2 24
GRTO SECAIR 06-932 12.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 25
GRTO SECAIR CALC 13.43 2.02] 11.74 12.17 13.35 2.60 ]1.78 ]1.20 10.25 2 26

GR 10 FURN _ 183.0 196.4 198.9 190.9 178.1 162-5 219.1 221.4 218.3 2 2._..._77-- _ 162.4 166.8 166.'-'---'-'_ 23."-"_ 169.6 164.5 168.2 2 28
OFAAIR FLOM 06-931_ 162.9 24 0 0.00iMP A]R FLOW CALC 29.80 24.39 13.12 3.89 90.45 9.98 5.06 14.65 14 10
SECAIR FLOV i06-320 30.54 26.28 30.46 30.20 30.03 53.06 30.73 30.57 31.02 2 29
1st STG PRESS 18-128 744.9 732.7 747.4 744.0 737.6', 759.1 153.2 756.2 764.8 2 19
OIL FLOW2A 05-100 .0018 _ .0017 .00]7 .0017 .0017 .0017 .0027! .0017 .00]7 2 20
OIL FLOW2B Oi-]O0 .0017' .0033 .0017 .0017 .00]7 .0017 .0017 .0033 .0017 2 21
OIL FLOW2C 09-100 .0016 .0016i .00]6 .0016 .0016 .0016! .0016 .0016 .0016 2 22
% PWDRRVRBASNCOAL USER O.0 O.O 0.0 0.0 0.0 O.Oi 0.0 0.0 0.0 2 30
CYCLONESTOIC CALC 1.0825 1.1274! 1.1470 1.1284 1.1295 1.0120' 1.1209 1.1336 1.1081! 4 20
REBRNWBcsn,r fair 5 100 0 .5 .5 .5 4.0 .4 .5 .5 4 21" 1.1403 .8595 .8723 .861, A _
REBRN STOIC 1.1801 1.144 4 23
LVGFLIRNSTOIC





i ,,, I ! ,3,! ,,, I 33,! 3,,v2s,i 29,T[ST S[Q. NO. 9 ! lO 12 I 13 [ 14 I 15 I 16 I 17
DATE 05107192102116191102116191J02116191J02116191J02124191102124191]02122191102122191
TI.E STMT 17231 08141 12291 15081 18141 21581 22501 11011 Z504
LOADI_ 82 I 81 I 82 I 82 I 82 I 83 I 83 ] 83 I 83

DATAPAGENO. 5 FLUID PRES_LIRESPSIG (KG/CN2)

TURBTHROTP i03-170! 1450.7 1449.91 1443.51 1450.5 1450.01 1457.9 1449.81 1450.11 1450.5 5 1
SECSH OUTP -'...___.; 0.0 0.0| 0.01 0.0 0.01 0.0 0.01 0.0 5 2
DRUgPRESS i04-013! 1525.5 1525.91 1521.31 1526.5 1525.61 1539.6 1531.41 1531.31 1531.9 5 3
LVGRH PRESS i15-.102] 304.2 299.11 303.3l 302.6 300.31 309.5 305.01 305.91 308.9 5 4

ENTRH PRESS 115-100 324.4 319.3[ .324.2] 323..5 320.9l 328.7 323.91 326.3[ 330.5 5 ..5 !
F'I/ HTRE EXT P i20-035 310.7 304.61 309.91 309.4 307.01 316.7 309.71 312.0l 315.5 5 6
I:g HTRE EXT P i TRAINS 312.6 306.41 311.61 310.8 308.71 318.6 ,313.11 314.21 317.6 5 7
5EC 5H OUTP (T) l TRAN_, 1471.9 1473.91 146,8.61 1474.5 1474.31 1483.3 1473.11 1473.41 1475.2 5 I7
DRUgPRESS (T} ! TITANS 1519.6 1518.6l 1515.71 1521.0 1520.1] 1531.1 1521.7[ 1522.2l 1525.9 5 18
LVO_ZH-ZP iT) ! Xit_S 3O8.0 302.0l 307.21 306.4 3o4.4] 313.8 308.8l 309.61 313.0 5 19
ENTRH-I P (T) _ TRAN5 0.0 316.81 322.31 321.4 319.21 329.7 324.01 324.91 328.3 5 20

DATAPAGENO. 6 AIR & GASDATA- PLANT

AMBIENTAIR 08 TEI_ TC 0.0 0.01 0.01 0.0 0.01 0.0 0.0t O. 0.0 6 1
AIR ENTFD FANT 144 104.1 0.01 0.01 0.0 0.01 0.0 0.01 O. 0.0 6 4
AIR LVGFD FAN T A 09-028 138.8 140.71 144.71 144.2 142.81 130.4 130.5 141. 145.7 7 2
AIR LV6 FD FAN T B 09-02'9 ]43.1 140.41 144.81 144.7 143.8l 131.7 131.7J 141. 146.0 7 3
AIR ENTAH T RA 20-017 145.8 182.41 170.8[ 168.9 167.41 172.7 17 191. 195.8 6 2
AIR ENTAH T R8_20-018! 145.3 164.9 166.6 165.7 165.1i 155.8 15a.9 168.9i 172.9 6 3
A]R ENTAH T LA!2O-O:Z5 141.2 197.2 196.0 194.4 193.7 186.9 186.0 220.9 224.4 13 25
AIR ENTAll T L8 20-029! 142.4 182.3 175.8 173.0 172.1 163.5 167.0 215.9 221.2 13 26
AIR LVGAH T R HIW 560.3 534.8 543.21 547.6 548.91 526.1 534.1 536.01 546.0 6 6
AIR.LVG AH T L .. _ 560.1 534.7 541.9 547.6 548.9 547.5 550.9 532.81 540.5 6 7
BItNSECA]R T 08-002 565.9 521.3 534.0 540.4 541.4 532.3 534.1 517.1 519.0 14 2
BRN5A/GR T 08-001 563.2 486.5 542.7 551.8 554.2 497.8 516.2 535.5 540.4 14 3

OFATENP 09-002 520.9 454.1 528.5 534.7 536.8i 470.0 523.0 516.4_ 521.6 14 4GASLVGAH T RA 20-019, 308.3 288.6 300.2 302.1 303.6 299.2 293.8 294.8 300.8 6 10
GASLVGAH T RB 20-020 293.7 273.11 285.0 286.7 ..288.2 285.1 278.7 279.5 286.0 6 _11
GASLVGAH T LA 20-027 283.1 271.6 281.6 283.6 284.5J 283.1 271.0 281.6 289.3 13 27
GASLVGAH T L8 20-024 286.1 281.3 291.6 293.2 294.51 291.7 285.8 291.7 _Jg.l 13 28
GASLV6 RH PS T AVE 633.5 618.6 617.5 629.0 626.8 612.1 628.9 609.8 614.3 13 17
GASLV6 SH P5 T AVE 591.7 558.4: 556.8 563.5 578.0! 552.5 547.2 586.9 595.4 13 19
GRGASTENP A BV 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 14 8

GASTEI,IP B BV 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 9
02 LVGECON R 11-112 2.7712 3.2754 2.7516 2.9340 3.5367 3.4950 3.4290 3.1402 3.5209 6 20
02 LVGECON L 11-170 3.0151 3.3187 3.O417 3.0131 3.4595 3.4243 2.2472 2.3926 2.3672 6 21
02 IN 5EC AIR 06-254 15.68 19.31 15.67 15.53 15.11 19.72 15.66 15.83 16.14 13 29
ACCUREXNOX PPR 06-553 251.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 9
ACCUREXSOX PPN 06-555 1214.7 0.0 0.0 0.0 O.Oi 0.0 0.0 0.0 0.0 13 10
ACCUREXCO PP$1 06-425 107.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 11
ACCUREX02 Y. 06-554 3.5410 0.0800 0.0000 0.0000 O.O000i 0.0000 0.0008 0.0000 0.0000 13 12
BRN5EC AIR P IN WG06-250 15.76 13.96! 16.45 16.42 ]6.19 16.84 16.40 15.35 15.48 ]4 5
BRNGASRECP IN WG06-252 15.72 13.87_ 16.42 16.36 16.11 .16.15 16.32 15.33 15.44 14 6



,'"',o,'"',,1,3,,,,,,, ,33, I"' I'1
OATE !05/07/92102/z6191102/16/91 102/16/91102/24/91102/24/9110212219102_91

I 1723I 0814I i229 I 15_ I 1814I 21_ I 2250i zzoz1257TINETIHEENDSTART 11803 ,2004, _209i 0814I 1457I 17.9
LOADHI/ I 82 I 81 I 82 ! 82 I 82 I 83 83

o,T, roD.s t o,so,T,-PL,.T

___p I._108-1001 13.061 14.011 14.151 13.901 13.37[ 13.651 14.28! .13.201 13.33114_i,..o, , °°°°°I o:oo ooo oOOOlo.ooo.oooo! °°°1 o.ooi o.ooi0.00001 0 0.00001 .00001 6 30REL HUHIDITY X | TST I 7.6063

DATAPAGENO. 7 AIR & GASDATA- B&V

AIqBIENTAIR TEPF TC I 73.0 7 1
A]R LVGFD FANT A 7 6
AZRLVG FD FANT 8 7 7

7 4
AIR ENT All (X) 7 10GASLV6 AH (T}
GASLVGEC_ (T) Li GRID 645.0 635.'3 635.6 646.3 645.8i 628.3 644.8 627.2 631.9 7 14
GASLV6 ECO(II (T) R] GRID 612.0 560.9! 585.6 591.6 601.5 566.7 570.51 596.3 603.5 7 15
GASTEMPLVGGR FAN GRZD 598.4 O.O: 0.0 O.O O.O 498.8 573.4 594.3 605.9 13 7
02 LVG ECOII (T) L GRID 2.9533 3.5000 ] 3.1327 3.2165 2.6339 3.5764 2.93011 3.0387 2.7643 7 20
02 LVG ECON (T) R] GRID 2.8658 3.5000 3.0890 3.2156 3...58871 3..2850 3.0925 3.1247 3.0988 1 21
CO LVG ECON (T) L GRID 100.3 60.0 130.2 127.1 165.6 44.0 101.2 114.9 120.1 13 5
cO LVGECON (T) R GRID 64.2 64.01 150.2 110.8 93.3! 44.0 62.8 110.0 137.3 13 6
C02 LVG ECON (T) L GRID 15.72 14.58 15.99 16.03 16.66 15.73 16.37 15.83 15.85 7 22
C02 LVG ECON (T) R GRID 15.31 15.19 15.5,? 15.43 15.18 15.62 15.98! 15.52 15.48 7 23
NOXLVGZCON (T) L] GRID 291.2 512.0 239.6 237.0 241.6 524.0 225.1 243.7 247.5 7 24
#OX LVGECON (T) R' GRID O.O 531.3 255.4 257.5 266.5! 52:4.0 256.8 265.3 249.2 7 25
02 LVGAH (T) GRID 4.6600 4.8500 4.3000 4.4100 4.3500 4.8000 4.2200 4.2500 4.1200 13 1
COZLVGAH (T) GRID 2218.7 2707.1 1284.2 1326.3 1460.0 43.5 27.6 26.1 33.6 13 3 I
02 LVGGR FAN (T) GRID 4.63 5.28 3.39 3.14 3.38 18.58 18.59 18.26 18.21 13 4 ]
DRYBULBTEMP (t| tSX 0.0 0.01 0.0 0.0 0.0 0.0 0.0 O.O 0.0 7 26
_T cute rein, (T) 7 27

DATAPAGENO. 8 FM HTR_TURE5 F (C] - PLANT

F"VHTREEXTT , 679.6 679.,3, 66e.4, 676.1 681.0! 6_.1 677._, 683.3 682.281,

F'_ HTR E LVG T HiP 437.0 374.i] 374.21 374.4 373.9_ 427.9 426iil 407.3 375.8 i 8 5
FM HTR E ENT T HM 359.S 350. 360.4 ! 360.7 360.51 359.9 358 363.1 361.9] 8 7
FM HTR E DRNT HM 375.1 374. 374.21 374.4 373.9l 374.3 372 375.1 375.8l 8 13

DATAPAGENO. 9 I_ HTRTEIqPERATI_nqE5F [C) - B&M

SSHPENOIN LEG 10-018 ! 860.2 859.41 868.01 872.81 878.45 846.41 885.51 877-41 s85.3! 9 1855H PENT)]N LEG ._ lo-o191 853.1 853.51 852.o I 873.1! 88,?. 843.6] 886.51 874.31 872.5! 9 19
55H PENOIN LEG 10-020! 855.01 865.7! 853.2i 877.41 888. 842.4i 893.8 i 878.4' 871.419 20
55H PENDIN LEG 10-0211 830.41 867.41. 849.4 866.11 876. 822.31 880.51 864.8i 84,8.7J 9 21



, ST.O 48!'" ,,3*,"' I3.'!TEST 5E0. NO. 10 J 1| J 12 I 13 15 16
DATE i 05107192102/16/91 io2/16/91102116/91!02116/91102/24/91102/24/91 02/22/91102/22/91 I

I 1723I o814I 1229I 15o8i 1814I 2158! 225° I 11o1I 15o4Ii 1257I IDe14I 1457
83LOAD lea 81 I 82 I 82 I 82 I 83

DATAPAGENO. 9 F'WHTRTENPERATURE5F [C) - B&W

SSHPENDIN LEG _610-033 851.8 880.4 _.11 874.0! 885.3 830.9 880.5 874.6J 858.4 9 22
SSHPENDIN LEG • ].0-034 871.8 88].9 871.9 874.3 '889.8 844._6: 870.] 885.3 877.8 9 23
55H PEND]N LEG 8 10-035 870.2 869.6 860.6 861.5 883.8 844.6! 863.3 879.9 8,81.4 9 24
SSHPENDIN LEG 9 10-036 867.8 868.2 859.5 860.3 874.5 850.5 869.9 885.7 894.5 9 25
5SH PENDIN LEG [0 10-037 837.1 852.4 841.9 852.1 839.8 825.9 857.2 877.8 887.9 3 26
RH PENDIN LEG 1 09-049 939.8 938.5 924.8 940.6 952.3 919.0 935.5 922.2 908.9, 8 17
RH PEND]N LEG Z 09-050 930.2 931.7 921.4 936.4! 943.7 909.2 ....929.9 917.0 894.0 8 18
P.H PENDIN LEG 3 09-051 932.5 932.2 920.1 935.4 945.4 912.8 930.4 916.6 900.6 8 19
RH PEND]N LEG 4 09-052 929.6 931.2 919.7 934.7 942.9 910.8 929.7 916.3 897.0 8 20
RH PENDIN LEG 5 09-053 0.0 935.9 _ 896.2 936.1 901.8 910.2 932.1 916.4 937.2 8 21
RH PENDIN LEG 6 10-001 963.4 958.8 940.0 957.3 977.3 934.3 949.8 936.1 924.1 8 22
RH PENDIN LEG 7 10-002 939.,3 923.8 908.4 918.8 948.3 912.4 923.5 908.8 907.4 8 23
RH PENDIN LEG 8 10-003 940.5 929.5 911.2 923.9 941.7 922.7 936.6 916.0 922.8 8 24
RH PENDIN LEG 9 10-004 940.0 939.7! 924.8 940.8 952.2 918.4 936.7 922.3 908.2 8 25
RH PENDIN LEG 10 10-005 884.8 915.0 873.8 916.3 880.2 888.4 904.3 895.4 918.6 8 26
RH INTH HNOHOLE R 10-038 935.,0 928.1 922.5 937.1 949.3 911.2 925.8 917.4 906.3 8 27
RH INTM lINDHOLE L 10-039 835.9 847.8 815.7 851.2 831.8 840.2 832.6 837.21 859.4 8 28
PSHOUTLEGT 09-017 777.6 762.4i 759.5 762.2_ 769.0 753.2 745.3 784.3 78].9 14 1]
PSHOUTLEGT 09-018 781.8 759.01 757.3 760.5 767.3 756.4 750.9 783.8 782.7 L14 12
PSHOUTLEGT 09-019 734.8 722.3 712.2 709.3 713.7 725.7 701.7 745.8 760.9 14 13
PSHOUTLEGT 09-020 747.3 733.2] 726.7 725.5 730.7 733.3 710.8 759.8 771.1 14.14
PSHOUTLEGT 09-021 763.5 751.6 751.8 753.3 757.8 146.2 733.9 772.1 772.2 14 15
PSHOUTLEGT :09-022 775.5 762.8 760.2 763.4 769.5 757.2 748.1 78].0 777.3 14 16
PSHOUTLEGT 09-023 758.1 734.9 734.2 735.1 741.2 744.4 726.5 766.4i 766.1 14 17
PSHOUTLEGT 09-024 788.0 765.9, 767.6 771.8 776.7 768.3 762.6 788.3 785.6 14 18
PSHOUTLEGT 09-025 756.0 734.,5 736.3 . 738.3 741.6 742.1i 732.5 765.0 _ ,762.4 14 19
PSHOUTLEGT 09-026 770.2 761.8 758.61 767.1 764.8 758.7 758.4 778_71 772.8 14 20
PSHOUTLEG T 09-027 779.8 772.0 767.1| 777.1 776.5 767.9 76g.4 788.01 778.1 14 21

DATAPAGENO. 10 PULVERIZERCOALANDPAFLOW

CYCA COALFLOWKLB 05-104 21.35 35.26 24.991 24.421 24.25 31.25 24.36 24.07 24.17 1-0 1
CYCB COALFLOWKI..B 07-110 -.0120 -.0120 -.O]ZOI -.01201 -.0120 -.0120 -.0120 -.0120 -.0120 10 2
CYCC COALFLOWKLB 09-110 21.34 35.32 24.851 24.431 24.29 31.33 24.40 24.12 24.21 10 3
CYCA 5EC AIR FLOWX 06-170 212.2 324.0 221.01 216.81 212.4 282.7 217.0 216.9 213.9 I0 16
CYCB SECAIR FLOW_7.08-17,,0 ....4.6812 2.7369 i 3..3282J 2.6177] 2.7577 .8566 1_50O8 3.0278 3.3077 10 17
CYCC 5EC AlE FLOWX 10-170 212.0 329.3 _._.' 270.71 222.5 283.1 227.3 231.2 235.8 10 Ie
CYCA SECA]R T 20-002 522.5 491.4 492.81 4917.01 502.9 488.5 483.0 493.2 498.5 11 1
CYCB SECA]R T 20-003 553.2 522.4 536.61 542.81 544.4 539.9 537.8 522.1 526.1 11 2
CYCC SECAIR T 20-004 525.0 496.5 .T_4.41 512.81 512.7 507.8 507.9 492.9 501.4 ]1 3
PULV COALFLOWKLB 06-3]4 22.98 .07 23.3,7J 23.35j 23.38 3.40 23.23 23.14 L 23.08 10 4
PULVPA FLOW 06-275 52.41 0.00 55.321 55.40_ 55.55 58.69 53.37 57.24 56.98 10 1_
PULVINLET T 09-034 515.7 148.0 491.81 498.9[ 500.6 158.0 484.2 479.6 486.2 ]1 7
PULVOUTLETT 09-040 173.1 101.7 146.31 147.01 149.7 ]41.8 142.1 155.9 152.1 11 8



I,,T 1,2, 1,3, [,4, 133T13'T 1 8' I g'

TEST NO. 4B I 10 I 11 ] 12 I 13 14 15 I 16 I 17rEsT SEQ. NO.
DATE i051071921021]e/91102/16/91102/]6/9]I02/I6/91021241910Z/24/9!102/22/9II02/22/91
TIME START _ 17Z3 [ 0814 [ IZZ9 [ 1508 { 1814 2158 { 2250 ! 1101 I 1504
TIHE END J 1803 I 0814 I 1457I 1759I 2004 2209I 2306I 1257I ]610
LOAD I,N I 82 I 81 I 82 [ 82 I 82 83 I 83 I 83 | 83

DATA PAGE NO. II PULVERIZER INLET TENP AND PA D[FF

PULV DIFF P IN VG 06-2741 10.81 -.13 8.3Zl 8.57 8.951 5.671 8.82 9.4_1 9_o4111 9
PULV ANPS 06-2761 226.3 .1 225.01 22'8.1 232.41 78.91 229.4 220.51 2]5.4111 ]0
PULV PA FAN Ai,IPS 06-2771 60.27 -.06 60.401 61.59 62.461 54.661 52.48 62.371 60.44111 11
ROT CLASS ANP5 06-2781 44.65 39.75 37.871 38.74 4].401 37.321 38.51 38.461 37.56111 12
ROT CLASS RPH 06-270 i 150.9 135.5 140.6 [ 147.1 160.1 i 141.1[ 140.7 139.5! 139.7!1113
ROT CLASS DP IN VG 06-3451 .4250 .2664 .25611 ._907 .35All .14201 .2830 .26061 .2589111 1,,
COAL SILO LEVEL 06-3101 76.80 65.03 74.]01 8].52 53.51! 40.201 23.51 58.551 77.951]] 15
FLANE INTENS]TY #1 _ 06-2791 106.2 53.8 ]06.11 106.1 106.]1 106.21 106.2 105.81 105.Z111 16
FLAHE INTENS[TY #2 _ 06-2951 105.8 29.8 98.21 105.7 106.11 105.71 105.5 105.3[ 105.6lll 17
FLAHE INTENSITY J_3_ 06-2961 0.0 6.9 104.7J !04.4 106.0] 106.OJ 0.0 105_4[ . 105.8|11 18
FLAHE INTENSITY #4 _ 06-2911 i06.2 6.2 102.71 95.1 ]06.01 105.81 106.0 106.11 106.1111 1_

DATA PAGE NO. 12 OPERATORPOSITIONS %

RH SP VLV POS 15-077 -5.00001 -5.0000 -5.00001 -5.0000 -5.00001 -5.0000 -5.00001 -5.0000 -5.0000 12 1
SH 5P VI.V POS R 13-190 51.351 33.35 39.48j 33.70 28.941 55.63 28.301 44.11 44.54 12 3
SH SP VLV POS L 13-191 38.531 33.58 0.001 32.14 32.541 38.87 o_ool 34.33 35.01 12 4
GR DI4PR D[NANO 16-044 E)o..51 85.6 100.01 94.0 _41 53.1 93.11 105.0 95.0 12 9
RECIRC AIR DNPR I_S 12-176 O.00J 15.66 13.77[ 13.16 13.32[ 13.12 16.581 .04 8.51 12 13
SH PASS DHPR POS 14-'180 23.361 11.07 0.001 14.64 20.801 15.71 _q7._1 30.20 .... 33.95 12 15
RH PASS DNPR POS 14-180 100.01 lOO.O lOO.OI 100.0 100.01 108.0 100.01 100.0 ]O0.O 12 16
OVRF]RE AIR D_IPR POS 08-1]5 38.581 10.04 43.]21 44.02 44_021 10.00 44.281 43.16 44.06 12 17
BRN 5EC AIR _ PO5 06-286 16.821 10.01 15.02i 15.02 ]5.0Z! 34.52 ]4.921 14.92 15.12 12 18

HOT PRI AIR _ POS 06-556 100.0l 0.0 108.01 100.0 lO0.O[ 53.0 100.0 ! 100.0 100.0 12 19BRN GAS REC I)HPR POS 06-324 32.90_ -5.00 40.49 40.4'9 4o_491 [.06 39.061 40.19 40.09 12 2G

DATA PAGE NO. 15 HISCELLANEOUS

GAS LVG SH PASS IA 08-003 -360.5J -346.9 -318.6 -329.4 -343.8 -335.5 -320.3 -355.0 -358.5 15 1 ]
GAS LVG SH PASS 1B! 08-004 589.8 561.1 567.9 570.8 586.0 552.3 546.3 587.8 594.9 15 2
GAS LVG SH PASS 1C 08-005 606.3] 562.2 573.2 582.3 598.5 557.1 551.3 595.4 607.1 15 3

GAS LVG SH PASS 10 08-006 627.01 576.9 581.7 592.4 6]2.3 572.5 567.7 617.0 628.9 15 4
GAS L'tG SH PASS 2A 08-017 55 529.2 533.1 542.2 531.3 523.0 557.1 568.6 15 5
_oASLVG 5H PASS 28 08-0]8 '570.0 544.7 538.0: 542.9 553.5 '540.3 ' 538.5 '573.6 579.4 15 6
GAS LVG SH PASS ZC 08-019 575.5 542.7 545.4! 553.3 567.6 537.4 _ 534.6 571.3 579.7 15 7
E,AS LVG SH PASS 2008-020 608.1 575.5 581.6 589.6 608.I 566.3 563.9 607.1 616.4 15 8
GAS LVE; SH PASS 3A 08-021! 586.7 556.8 :_48.01 553.2 565.0 559.6 549.2 591.8 595.9i 15 9
GAS LVG SH PASS 38 08-022 603.2 5.70.3 553.3 561.1 577.5 557.9 552.0 588.9 598..4! [5 10
GAS LVG SH PASS 3C 08-023 589.6 555.9 550.3 556.1 569.7 550.0 545.7 578.9 584.3 15 11
GAS LVG SH PASS 3D 08-024 -477.7 -442.0 -425.4 -436.0 -461.0 -449.2 -438.9 -473.7 -470.1 15 12
GASLVG RH PASS 4A 08-033; 613.1 6[6.3 606.0 625.7 609.5 609.8 623.0 605.4 6]6.2 ]5 ]3
GAS LVG RH PASS 4808-034 633.6 624.2 627.2 640.2 633.2 620.6 643.6 618.9 627.7 15 14
r_eL_I VG RH PA$_ 4C 08-0351 O.O. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 15

, _ z, ii IIH [] ][



i i i i I I iliill



RB-369 16 Jun 1992 15:14:24

TEST NO. 46T 47T 49T I I28 i 37T 42T 38T 35T
TEST SEQ. NO. 1 2 3 } 4 ' _ 6 7 8
DATE 03/03/91 03/03/91 03/04/91104/16/92 02/25/91 02/27/91 02/25/91 02/25/92
TIME START 1038 1333 1101 I 2321 _ 2058 0044 2230 0029

TIME END 1202 1426 1154 ] 0103 ! 2127 0301 2302 0132LOAD MW 83 82 82 83 70 71 70 lO
I

FUEL LANR LARR LAMR ] LANR LAHR LAMR LARR LAHR

46T AVGSCANS12-->19 : 82 IN : 11.5 TPHREBRN: NOGRTO BRNRS
47T AVGSCANS28-->32 : 83 tN : 11.5 TPHREBRN: W/ GRTO BRNRS
49T AVGSCANS16-->20 : 82 IN : 12.8 TPHREBRN: W/ GRTO BRNRS
126 AVGSCANS24-->32 : 82 IN : 10.5 TPH : 160 RPM: HIGHSTOIC
37T AVGSCANS66-->68 : 70 IN : NOREBURN
42T AVGSCANS16-->28 : 7J IN : 11TPH REBRN: NOGRTOBRNRS
38T AVGSCANS75-->77 : 70 IN : 11.5 TPHREBRN: NOGRTO BRNRS
35T AVGSCANS94-->99 : lOIN : ]1.5 TPHREBRN: W/ GRTO BRNRS

DATA PAGE NO. 2 FLOWSNLB/HR (MT/HR)

LOADMW 82.91 82.26 82.02] 82.52 70.05 70.55 70.34 70.05 2 ]
MAIN STEANFLOW 562.4 555.1 552.2! 565.4 437.8 433.8 436.7: 431.1 2 2
IST STGSTNFLW 545.2 540.6 538.61 544.4 453.9 451.1 453.81 449.1 2 23
FWFLOW 551.6 548.0 544.51 556.9 461.5 457.1 460.5 454.9 2 3
BLOWDOWNFLOW 0.0 0.0 - -" 0.0 0.0 0.0 0.0 _ 0.0 2 4
RH SPRAYFLOW ]4-1§2 0.0 0.0 O:Oi 0.0 ' 0.0 0.0 " 0.0' 0.0 2 "5
SH SPRAYFLOW L 17-052 5.2624 4.3388 0.0000 ! 2.4939 3.4040 0.0000 1.7079 3.5787 2 7
SH SPRAYFLOW R 17-056 5.20 15.00 0.001 10.49 4.93 4.82 0.00 0.00 2 8
GRFANANPS A!16-181 37.41 35.33 29.54] .08 40.05 39.55 40.18 40.40 2 12
GRFANAMPS ..... B116-183 -.02 -.02 -.02L 36.56 -.02 -.02 -.02 -.02 2 13
GRFANBUSVOLT EST 4160.0 4160.0 4160.0! 4160.0 4160.0 4|60.0 4160.0 4160.0 2 14
TOTALGRFLOW CALC 203.5 178.0 109.9 ! ]95.5 232.8 226.3 234.9 236.8 2 24
GRTO SECAIR 06-932 3.32 11.18 11.30 11.19 0.00 0.00 0.00 0.00 2 25
GRTO SECAIR CALC 2.18 10.35 10.571 11.75 2.35 1.95 1.55 11.32 2 26
GRLTOFURN CALC 20].3 , !6_.7 99.3] 183.8 230.5 224.4 233.4 225.5 2 27
OFAAIR FLOW 06-931 153.1 164.0 191.3 144.] 22.4 146.5 101.2 114.8 Z 28
TMPAIR FLOW CALC 4.81 10.64 17.40 31.62 52.73 ]8.20 0.00 0.00 14 10
SECAIR FLOW 06-320 44.46 32.79 37.0] 29.22 35.92 45.89 53.5]! 39.36 2 29
]st STGPRESS 18-128 750.3] 743.7 740.9; 749.1 619.8 615.8 619.7 612.9 2 19
OIL FLOW.2A 05-100 .0017 .0018 .0020 .0017 .0018. .0018 .00171 .0023 2 20
OIL FLOW2B 07-100 .0018 .0017 .0019 .0017 .0024 .0017 .0017 .0017 2 21
OIL FLOW2C 09-100 .0016 .00]6 .0016 .0033 .0016 .00]6 .0016 .00]6 2 22
% PWD_RVRBASNCOAL USER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2 30
CYCLONESTOIC CALC ].1066 1.1066 1.1454 1.]009 1.0905 1.1157 1.1888 1.2040 4 20
REBRNWB STOIC CALC ..5 .5 .4 .5 100.0 .5 .6 .5 4 21
REBRN STOIC .8640 .8545 .85651 .9209 1.1668 .8720 .9326 .9128 4 22
LVGFURNSTOIC 1.1272 1.1374 1.18801 ].1671 1.2122 1.1668 1.1311 1.1459 4 23
LVGECONSTOIC 1.1392 1.]495 ].20011 ].179] 1.2267 1.1810 ].1513 1.1602 4 24



TESTTEST'sEO.0 ! I " I '9'I !3"I I ;STII; 3 S
DATE J03103191J03103191] 03104191J04116192J02125191J02127191J02125191] 02125192l
TIHE START I 1038 I 1333 I llOl I 2321 I 2058 I 0044 I 2230 I 0029 I

DATAPAGENO. 3 FLUID TENPERATURESF (C) - PLANT

SSHOUTT L!15-1521 997.7 997.8 997.7 998.2 _ 1000.7 999.1 996.5 998.231
5SHOUTT R 15-]501 999.7 999.0 998.9 998.8 998.6 999.6 986.1 997.9 3 2
SSHOUTAVE T 13-1601 1000.5 1000.2 1001.9 997.81 999.6 999.4 993.0 997.314 1
LVGSH ATTMPT L ]3-]641 727.1 740.3 711.2 748.0 734.2 73].2 703.1 698.538
LVG SHATTMPT R 13-162J 74].0701.0 740.9 706.2J 732.5 7]9.2 . 745.7 752.539
PR] SH OUTT L "-.' . 751.7 761.4 7]2.5 755.9 74].0 730.7 716.8 722.0310
PRI SH OUTT R ,',,., , 766.61 775.4 743.5 766.01 756.0 759.9 742.9 753.1 311
ECONH2OOUTT L ,',,,, , 503.4! 499.7 504.4 503.11 495.0 505.1 499.3 501.5327
ECONH20 OUTT R _'_ J 484.0 485.4 468.5 482.7 471.4 469.3 464.6 466.8328
ECONH20 IN T 20-0071 429.71 428.7 428.2 429.7 412.7 412.7 413.4 412.33
RH SPRAYH20 T ,.-., , 291.01 290.8 290.9 295.71 281.0 283.5 281.9 281.93 7
LVG RH T ]4-1501 998.9i 994.1 1003.3 995.31 958.2 992.6 974.7 988.4312
ENT RH T CALCI 678.1 674.2 675.7 677.2; 644.2 650.1 639.1 645.3316
COLDRH T 20-0061 685.81 684.7 685.7 684.5! 652.8 655.8 647.2 653.4318

DATAPAGENO. 4 FLUID TEMPERATURESF {C) - B&W

AIR ENTAH P PB O. O. O.O O. O.OI 0.01 O.O O.OI 4 1
AIR LVGAH P PB O. O. O.O O. 0.0] 0.01 0.0 0.01 4 2
CYCA TA DIFF P P8 O. O., O.O O. 0.01 0.01 0.0 0.01 4 3
CYCA PA D]FF P PB O. O. O.O O. 0.0] O.OI O.O O.OI 4 4
CYCA TOTP PB O. O. 0.0 O. 0.01 0.01 0.0 0.0] 4 5
CYCB TA DIFF P "P8 O.O! 0.0 0.0 O.O! O-O O.O 0.0 0.0 4 6
CYCB PA DIFF P PB 0.0_ 0.0 0.0 O.OI 0.0 0.0 0.0 0.0 4 7
CYCB TOT P PB 0.0; 0.0 0.0 O.O: O.O O.O O.O 0.0 4 8
:YC C TA DIFF P PB O.O 0.0 O.O O.Ol O.O 0.0 O.O 0.0 4 9
:YCC PA DIFFP PB 0.0! 0.0 0.0 O.Oi 0.0 0..0 0.0 0.0 4 1.0
CYCC TOTP PB O.O O.O O.O O.O 0.0 0.0 O.O O.O 4 11
LVGSSHPLATP PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 412
ENTPSH P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 413
LVGPSH P R P8 O.O 0.0 0.0 O.O_ O.O 0.0 O.O 0.0 4 14
LVGPSH P L PB O.O O.O O.O O_.O O.O, 0.0 0.0 0.0 4 15
LVG ECON P R P8 O. O. O.O O. 0.01 0.01 0:0 0.0 4 16
LVG ECON P L PB O. O. 0.0 O. 0.01 0.01 0.0 0.0 4 17
GASENTAH P PB O. O. 0.0 O. O.OI 0.01 O.O O.O 4 18
GASLVGAH P P8 O. O. 0.0 O. 0.01 0.01 0.0 0.0 4 19

DATAPAGENO. 5 FLUID PRESSURESPSIG [KG/CM2)

TURBTHROTP 03-]70 1450.3 1449.9] 1450.4 1449.711448.9 1450.0 ]449.0 ]449.7J 51
SECSH OUTP CALC 0.0 0.01 O.O O.O, 0.0 0.0 0.0 0.0, 52
DRUMPRESS 04-0]31529.71526.6' 1525.51528.51505.51502.91504.41503.6531 1
LVG RHPRESS 15-102 305.6 302.9' 301.3 304.3, 252.9 253.4 254.1 252.0, 54



T ST' S''Os oI.,.,,,.! I I IJ2'3 0 'DATE 03103191103103191 031041911041161921021251910212719! 02125191102125192I
TIHE START 1038 I 1333 I 110] I 2321 I 2058 I oo44I 2230 I 0029 I
TIHE END 1202 ] 1426 I 1154 I 0103 I 2127 I 0301 I 2302 I 0132 I
LOAD _ 83 I 82 I 82 I 83 I 70 I 71 i 70 I 70 I

DATAPAGENO. 5 FLUID PRESSURESPSIG (KG/CM2)

ENTRH PRESS [15-100 i 323.2[ 320.81 3]9.21 32].5J 267.3l 269.4J 268.5{ 266.615 5
FWHTRE EXTP ]20-035l 3]0-71 308.11 306.41 309.71 256-61 257.8J 257.4 i 255.71'5 6
FWHTR E EXTP I TRANSI 313.61 310.91 309.31 312.61 259.21 259.81 260.01 258.11 5 7
SECSH OUTP (T) [ TRANSl 1472.01 1471.21 1468.41 1411.51 1462.91 1465.11 1462-9l 1463-9l 5 17
DRUMPRESS (T) I TRANSI 1520.41 1518.21 1516.1l 1520.3l 1495.1l 1495.5] 1494.6] 1494.41 5 18 =
LVGRH-I P (T) [ TRANSi 308.9 i 306.21 304.9 i 308.01 256.11 256.6[ 256.9[ 255.0[ 5 19
ENTRH-I P (T) | TRANSI 324.11321.11 319.91 0.01 268.91 269.21 269.81 261.61 5 20

DATAPAGENO. 6 AIR & GASDATA- PLANT

AHB]ENTA[R DBTENP 6 l
A]R ENT FD FANT 6 4
A]R LVGFD FANT A 7 2
AIR LVG FD FANT B 7 3
AIR ENTAH T RA 6 2
AIR ENTAH T RB 20-018 156.8! 158.2 156.2 148.5! ]53.2 166.01 160.2 162.1 6 3
AIR ENTAH T LA 20-025 184.8, 185.1 177.8 173.3 172.8 195.5 180.9 192.013 25
AIR ENT AHT LB 20-029 169.6 168.1 154.3 146.2 152.6 184.0_ 164.2 183.3 13 26
A]R LVGAH T R HW 536.4 544.7 534.9 562.6 _ 533.5 532.8 _ 537.2 529.4 6 6
AIR LVGAH T L HI/ 537.]j 538.6 541.2 560.0 i 529.1 540.2 537.2 54].5 6 7
BRNSEC AIR T 08-002 527.9 532.0 535.5 569.0 516.7 526.3 529.7 521.7 14 2
BRNSA/GR T 08-001 510.6 537.0 529.2 557.3 479.8 510.9 513.8 524.2 14 3
OFATENP 09-002 520.1 528.2 523.9 538.0: 466.0 518.3_ 509.3 516.3 ]4 4
GASLVGAH T RA 20-019 291.8 297.9 299.3 293.1 308.5 291.7 301.0 289.9 6 10
GASLVG AH T RB 20-020 275.2 281.2 283.1 282.6 286.3 275.0 279.8 272.5 6 11
GASLVG AH T LA 20-027 267.2 270.71 268.6 277.3 271.0 278.3 268.7 274.7 ]3 27
GASLVGAH T L8 20-024 276.6 280.01 277.5 287.] 278.7 285.4 276.6 283.0J]3 28
GASLVG RH PS T AVE 619.1 621.71 624.8 636.7 593.6 609.8 605.5 607.6 13 17
GASLVG SHPS T AVE 587.1 595.4 558.6 598.2 565.5 549.7 550.3 533.2'13 19
GRGASTENP A BV 0.0 0.0 0.0 0.0 0.0 O.O O.O 0.0,]4 8
GRGASTENP B BV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 9
02 LVG ECON R 11-172 2.3771 2.7519 2.7098 2.3393 3.7367 2.6021 2.7821 3.2002 6 20
02 LVG ECON L 11-170 1.7189 2.0418 2.9125 2.3335 3.5338 2.5064 1.9027 2.]31] 6 2l
02 ]N SECAIR 06-254 19.69 16.27 ]6.74 ]5.8] 19.50 19.82 20.03 16.60 13 29
ACCUREXNOX PPH 06-553 0.0 0.0 0.0 256.2 0.0 0.0 0.0 O.O 13 9
ACCUREXSOX PPN 06-555 0.0 0.0 0.0 1145.5 0.0 0.0 0.0 0.0 ]3 10
ACCUREXCO PPM 06-425 0.00 0.00 0.00 37.19 0.00 0.00 0.00 0.00 13 11
ACCUREX02 Z 08-554 0.0000 O.O000J 0.0000 3.3030 0.0008 0.0000 0.0000 0.0000 13 12
BRNSECAIR P IN WG!06-250 15.48 14.99 16.49 13.37 12.51 13.05 14.49 13.42 14 5
BRNGASRECP IN WG06-252 14.96 14.80 16.25 13.36 12.24 ]2.62 13.89 13.14 14 6
FURNACEGAS P IN 14 7
BAROMETRICP IN FIG 6 29
RELHUNIDITY X 6 30



T ST,,O ' ' '" I '9'I ! I ] ] 5']
DATE 03103191 03103191 031041911041161921021251911°2127191]°2125191l°21251921
x].t START I z038 I 1333 I 1101 I 2321 i 2058 I 0044 I 2230 I 0029 !
TZ.EEND I 1202 I 1426 I 1154, 0103I zz2?I 0301 I 2302 I o232I
LOAD I_/ [ 83 ! 82 I 82 I 83 I 70 I 7] zo I 70 I

DATAPAGENO. 7 AIR & GASDATA- B&W

AHB]ENTAIR TEMP TC 39.921 43.181 43.751 48.34 0.001 0.00 0.001 0.001 7 ]
A]R LVG FD FANT A TC 130.31 ::_.7'. 134.21 129.4 132.21 145.6 134.51 ]38.11 7 6
A[R EVE FD FANT B TC ]35.81 138.31 ]38.]1 130.0 ]34.91 145.4 136.21 !_T.5_ 7 7
AIR ENTAH (T) GRID ..... 171.41 167.41 156.1 163.21 182.5 169.71 181.81 7 4
u,,_oLV_ ,..,,, z, i GRID 275.0] 279.3[ 278.3J 278.2. 280.41 278.9. 277.0J 276.8! 7 10
_AS LVGECON (T) L GRID 63?.21 639.9 641.5 652.8 612.7! 626.2 bZJ.Z_ b_:::).J[ ,, zq
GASLYE ECON (T) R GRID 594.91 602.1 576.6 618.5 577.1 577.9 567.9 554.8 7 15
GASTENPLVGGRFAN GRID 591.7 594.3 579.6 595.0 559.4 579.3! 5?4.3 573.5! 13 7
02 LVE ECON (T) L GRID 2.5674 2.6230 3.6577 3.34071 4.1268 3.3778 2.8359 2.8318 7 20
02 LVG ECON (T} R GR[D 2.7608 3.0360 3.4924 3.1339 3.6841 3.1856 2.8172 3.2116 7 21
(.0 LVGECON (T) L GRID 128.6 109.9] 99.2 67.1 49.5 111.5 103.3] 116.8 13 5
CO LVE ECON (T) R GRID 131.2 134.51 135.3 61.1 47.5 103.0 87.8 85.2 13 6

16.39 16.11 15.52 15.56 15.27 15.73 16.19 16.45 7 22
CO2EVE ECON (X) RL GR[DCO2LVG ECON (T) GRID 15.73 15.41 15.15 15.48 15.24 15.22 15.87 15.86 7 23
NOXLVE ECOII (X) L GRID , 235.5 223.1 206.6 262.1 460.0! 222.6 241.2 246.3 7 24
NOXLVGECON (T) R GRID 277.9J 254.8 243.9 312.0 480.7 243.3 264.5 285.3 7 25
02 LVEAH (T) GRID 3.8400 4.0000 4.8000 4.7200 5.0000 4.5000 4.0000 4.1000113 1
C02 LVGAH (T) GRID 32.46 31.35 30.59 23.48 32.22 38.94 31.58 37.10 13 3
02 LVE (JRFAN (T) GRID 18.60 18.55 18.52 0.00 18.70 18.79 18.70 18.62 13 4

T_T 0.0 0.0 0.0 0.0 _ 0.0 O.U 0.0 0.0 7 26DRYBULBTEI'IP (T) ,,
METBULBTENP (T) TST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 _ " 7 27

DATAPA(_. NO. 8 I:'g HTRTEMPERATURESF (C) - PLANT

HTRE EXT T HM 681.31 679.61 681.01 683.41 649.01 654.41 643.6] 650.91 8 1

H'WHTRE LVGT _ 424.41 424.01 423.91 429.21 409.71 412.11 410.21 410.41B 5I:_ HTRE ENTT 356.6[ 356.31 356.11 361.21 344.71 347.8 345.71 346.11 8 7
FWHTR E DRNT HW 372.61 370.31 371.51 :77.:: 357.61 359.8 358.21 358.2i 8 13

DATAPAGENO. 9 F'WHTR TEMPERATURESF (C) - BBM

SSHPENOIN LEG I 10-017 855.51 838.2 847.01 846.7 878.61 843.5 842.6 854.91 9 17
55H PEND]N LEG 2 10-018 876.71 864.0 872.51 861.3 891.91 878.9 870.9 887.71 9 18
55H PENDIN LEG 3 10-019 874.61 867.8 877.91 858.5 882.31 886.0 874.8 889.]1 9 19
55H PENDIN LEG 4 10-020 883.81 877.2 894.31 862.0 886.81 891.8 889.4 897.81 9 20
5SH PENOIN LEG 5 10-021 816.9] 865.8 894.41 844.3 872.31 881.3 880.4 883.819 21
5SH PENOIN LEG 6 10-033 682.6l 880.2 900.41 869.1 879.41 892.4 880.7 877.51 9 22
$5H PENDIN LEE 7 10-034 877.41 896.2 891.11 896.0 883.81 897.6 872.1 867.5l 9 23
5SH PENOIN LEG 8 10-035 870.31 882.6 880.91 884.4 882.51 885.0 811.1 874.41 9 24
$5H PENOIN LEG 9 10-036 873.91 881.1 872.31 878.9 891.1i 880.0 878.5 876.81 9 25

SSH PENDIN LEG 10 10-037 861.6J 861.6 833.51 852.5 881.3! 853.1 849.4 t 844.4] 9 26RH PEND]N LEG 1 09-049 942.2i 941.5' 952.41 945.1 898.9! 944.2 916.3 931.9i 8 1,
RH PEND]N LEG 2 09-050 936.2] 941.9 944.6 942.0 889.6 936.7 903.9 917.6 8 18



TEST SEO. NO. 2 5 7

DATE _03103191_03103191_03104191104116192_02125191102127191102125191[02125192_
TIME ST_T J 1038 J 1333 J 1101 J 2321 I 20_ m 0044 J 2230 j 0029 [

DATAPAGENO. 9 I_ HTRTEMPERATURESF {C) - B&W

RH PENDIN LEG 3i09-q 937.9 945.5_ 939.8 892.71 937.4 908.8J 923.7 8 19
RH PENDIN LEG 4 09'052 935.4 .... 939_1 943.7 939.1J 890.8 935.7 905.2 919.5 8 20
RH PENDIN LEG 5 09-053 936.9 903.4 916.9 0.0 903.6 902.2i 897.3 922.0 8 21
RH PENDIN LEG 6 10-001 956.6 954.3 972.8 964.3 913.7 965.91 933.3 950.5 8 22
RH PENDIN LEG 7 10-002 925.4 920.7 942.6 930.3 888.9 933.31 911.2 929.7 8 23
RH PEND.IN LEG 8 10-003 934.3 923,2 942.2 925.6 898.4 932.7 920.5 942.4 8 24
RH PENDIN LEG 9 10-004 941.9 941.3 951.9 944.9 899.1 944.0 915.0 931.0 8 25
RH PENDIN LEG 10 10-005 913.3 879.1 894.1 869.6 886.5 877.6 871.4 893.0 8 26
RH INTM lINDHOLE R 10-038 937.8 938.2 948.3 943.7 894.2 940.6 914.8 932.0 8 27
RH [NTMlINDHOLE L 10-039 851.9 828.8 840.0 823.0 829.0 823.8 822.5 833.9 8 28
PSHOUTLEGT , 09-011 777.8 785.7 748.0 777.1 752.5 761.4 755.8 753.4 14 11
PSHOUTLEGT 09-018 777.0 785.0 751.7 776.1 /53.8 765.2 759.1 760.4 14 12
PSHOUTLEGT 09-019 732.6 747.8 688.0: 742.3 729.2 706.0 693.6 698.8 14 13
PSHOUTLEGT 09-020 747.3 760.2 701.1 753.1 739.4 716.8 708.6 711.5 14 14
PSHOUTLEGT 09-021 765.91 776.5 732.9 768.3 748.2 747.3 734.9 738.1 14 15
PSHOUTLEGT 09-022 776.3 782.6 751.0 375.5 155.3 764.0 753.0 755.7 14 ]6
PSH OUTLEGT 09-023 756.4 765.3 721.9 753.7 740.0 736.0 729.8 732.5 14 ]7
PSHOUTLEGT 09-024 782.1 790.5 763.51 781.7 762.4 778.7J 764.4 772.3 14 18
PSHOUTLEGT 09-025 _ 752.6 767.3 728.0! 752.9 738.3 743.1 730.8 738.3 14 19
PSHOUTLEGT 09-026 774.5 783.2 757.5 769.2 757.9 770.1 754.6 764.5 14 20
PSHOUTLEGT 09-027 787.2 797.0 769.2L 782.5 766.4 779.8] 763.1 772.8 14 21

DATAPAGENO. ]0 PULVERIZERCOALANDPA FLOW

CYCA COALFLOWKLB 05-104 23.20 22.961 21.40 25.57 30.041 19.28 20.12 19.23 10 1
CYCB COALFLOWKLB 07-110 -.0120 -.01201 -.0120 -.0120 -.01201 -.0120 -.0120 -.0120 10 2
CYCC COALFLOWKLB 09-110 23.23 22.981 21.40 25.61 30.07l 19.29 20.12 ]9.25 10 3
CYCA SECAIR FLOV_ 06-170 211.4 209.21 203.7 229.8 269.]1 169.1 173.0 176.2 10 16
CYCB SECAIR FUN %08-170 1.5315 1.7057[ 3.1435 4.0242 3.2830[ 2.2298 2.5800 1.0951 10 17
CYCC SECAIR FLOWZ 10-170 225.3 225.41 216.2 ' 526.5 272.01 185.0 191.61 ' 192.0 10 18
CYCA SECAIR T 20-002 496.5 505.21 489.5 514.2 505.91 484.0 499.3 477.3 11 ]
CYCB SECAIR T 20-003 528.3 534.81 537.7 557.8 528.0| 527.4 532.8 528.5 11 Z
CYCC SECAIR T 20-004 497.8 501.31 501.6 523.6 493.41 499.9 498.6 502.8 ]| 3
PULV COALFLOWKLB 06-314 23.21 23.211 25.86 21.20 .41[ 22.26 23.25 23.23 ]0 4
PULVPA FLOW 06-275 52.11 52.401 53.95 50.52 58.981 52.43 54.66 54.26 10 19
PULVINLET T 09-034 484.0 489.61 493.1 515.6 112.6l 481.7 417.6 484.8 11 7
PULVOUTLETT 09-040 145.7 149.31 141.0 155.5 102.61 I38.5 130.0 140.7 1[ 8

DATAPAGENO. 1[ PULVERIZERINLET TENPANDPA DIFF

PULVOIFF P IN _ J06-274 1|.86J ]1.481 12.43J 11.66J 1.301 8.311 8.56 8.53 It 9
PULV AHPS ]06-276 240.4J 236.41 260.7J 230.7J ]5.21 224.2] 225.0 227.0 1! 10
PULVPA FANAHPS 106-277 61.41] 61.56l 74.74l 52.29l 15.041 46.00J 53.42 53.62 11 11



TESTNO. I 46T 47T ] 49T ! 12B I 37T 42T 38T 35T ]TEST SEQ. NO. 1 2 3 4 5 6 7
DATE 03/03[91 03/03/911031041911o4/16/921o2/25/91102/27/9102125191 02/25/92_

TIRE START 1038 1333 I 1101 I 2321 I 2056! 0044 2230 0029 I
TIRE END 1202 1426 I 1154 I 0103 I 2127 I 0301 2302 0132
LOAD I_ 83 82 I 82 I 83 i 70 71 70 7o I

DATAPAGENO. 11 PULVERIZERINLET TERPANDPA DIFF

ROTCLASS _m3-S _6-2781 41.32[ 40.04 41.251 46.33j 20-321 38-231 40"231 38.59111 12
ROTCLASS RPH _fi-2101 140.81 141.0 140.[I 156.61 56.ei 139.91 140.1l 140.fi111 13
ROTCLASSDP IN MG 06-3451 .3791! .3670 .38841 .45641 .06651 .28561 .28551 .2687111 14
COALSILO LEVEL D6-310! 81.20 52.291 94.ZZI 55.:)91 92.981 42.991 90.091 "_-.;Z_II 15
FLAREINTENSITY#1 _, 06-2791 105.9 106.2! lOE.ll 105.9! 33.Zi 106.11 106.11 101.4111 16
FL_.UEINTENSITY#2 _ 06-295[ 105.3 105.4 105.4J 105.1 32.ZJ 106.0J 105.5J 100.2111 17
FLAREINTENSITY#3 'Z 06-2951 106.1 105.9 106.Zi 106.1 28.81 106.ZI 10].01 99.3111 1_;,
FLAMEINTENSITY#4 _ 06-297l 105.7 105.8 !05.11 105.4 33.41 10E.11 106.01 105.8111 19

DATAPAGENO. 12 OPERATORPOSITIONS

RH SP VLV POS RLI15-07711-5.00001 -5.0000 -5.08001 -5.0000 -5.0000 -5.0000 -5.0000l -5.0000 12 1

SH SP VLV POS 13-1901 33.891 62.40 23.951 49.85 34.56 38.20 16.661 23.96 12 3
SH SP VLV POS 13-1911 36.941 35.96 29.691 31.91 32.51 28.47 33.62i 36.71 IZ 4
GR13qPRDERAND 16-0441 68.21 57.0 51.4 99.2 lO0.O 98.61 93.1 12 911.08 13.30 12.851 14.91 12 13
RECIRCAIR [,_;-_ PO$112-176] i6.72J 15.53 13.98j 13.68
SH PASS DRPRPOS14-1801 28.091 29.30 1.80_ 20.1_ 20.06 .06 .04 12 1:,
RH PASS DNPRPOS14-18o] 100.01 108.0 100.01 100.C 100.0 100.0 lO0.OI 108.0 12 16
OVRF[REAIR DNPRPOS06-1151 ,11.o81 43.07 47.92[ 0.0(i 10.10 40.05 32.01l 34.21 12 17
BRNSECAIR _ P05[06-286_ 77.181 17.04 21.04] 15.1( 18.07 28.06 34.231 22.70 12 18
HOTPR[ AIR _ POS06-556, 100.o I 100.0 100.0| 100.( 0.0 99.81 100.0] 108.0 11_19.
BRNGASRECDNPRPOS06-324 o oo_ 30.02 30.02| 29.3; 0.00 0.00[ 0.001 35.93 2(]

DATAPAGENO. 15 NISCELLANEOUS

GASLVG SH PASS IA _8-003 -395.0 -354.2 -355.1 -407.8 -355.4 -315.2 -322.3 -311.1 15 1
GASLVG SH PASS lB )8-004 592.1 596.E 558.8 599._ 571.6 551.E 558.3 533.J 15 2
GASLVG SH PASS 1C _8-005 599.1 6,08.E 567.6 617._ 576.1 556.5 561.1 537.8 15 3
GASLVG SHPASS ID 08-OOE 614.2 631._: 580.2 632._ 566.1] 572.1 564.1 553A 15 4
oM_ Lvu _,, PASS 2A 08-017 558.5 562--I 530.1 563._ 538.4 522._ 526.C 509.] 15 , 5

GASLVG SH PASS 2Bi08-018 574:_! 574.6 545.0 581.1 552.8 532.4 bJtS.B :)La.o lo o_.S LVG SH PASS ZC 08-019 571 579.1 546.6 579.4 549.0 537.1 536.9 ._Z0.4 15 7
GASLVG SH PASS 2D 08-020 608.1 622.0 580.5 623.8 575.2 568.5 563.5 549.3 15 8
GASLVG SH pASo, 3A 08-021 585._ 592.5 551.5 593.5 567.6 548.3 543.5 537.3 15 9
GASLVGSH PASS 3B 08-022 590.7 602.5' 567.4 601.2 578.1 557.8 562.9 535.8 15 10
GASLVGSH PASS 3C 08-023 576.7 584.6 558.5 590.2 560.4 549.6 547.9 530.8 15 11
GASLVG SHPASS 3D 08-024 -512.0 -519.7 -464.7 -516.7 -455.8 -429.8 -434.5 -423.2 15 12
GASLVGRH PASS 4A 08-033 613.3 606.5 614.9 611.1 588.0 599.2 594.1 594.4 i15 13
GASLVGRH PASS 4B 08-034 631.0 630.0 634.5 636.5 599.4 613.5 619.4 625.0 15 140.0 0.0 O.O O.O 0.0 15 15
GAS,u,: ou DACe ,er'rm-n'_r.,I 0.0 0.0, 0.0
GASLVG RH PASS 40 08-03l 644.! 656.', 645.1 690.5 618.; 640.7 629.F 631.," 15 16
GASLVG RH PASS 5A 08-04! 602.t 597.7 601.8 602." 581.t 584.! 590.1 592. 15 17
GASLVG RH PASS 51308-05q 612.! 613.8 618._ 626.8 588.1 599._ 604.: 605. 15 18



i.,, ,.., 13..I:" !, 5TTESTNO. 6T 12 ] 3 I" i 5TESTSEI). NO.
DATE 103103191[03103191103104191[04116192[02125191[0212 ll9l {0212519l 102125192.

TIRE START i 1038 ! 1333 I 1101 I 2321 I 2058 I 0044 i 2230 i 0029Trim END I 1202 I 1426 I en.s4I 0_03 I z_77 I 030_ I 2302 , 0_32
LOAD_ I 83 I 82 I 82 I 83 I 70 I 71 I 70 I 70

DATAPAGENO. 15 HISCELLANEOUS

GASLVG RH PASS 5(: 08-051 619.2 625.3[ 629.2 644.81 589.8 616.0! 6o6.71 6o9.5 15 19
GASLV6 RH PASS 5Di08-052 610.1 618.11 619.4 637.9 583:1 608.4 596.01 598.3 15 2_
GAS LVG RH PASS 6A!08-053 609.2 608.81 614.0 614.91 586.5 598.3 595.5! 601.4 15 Zl
GASLVGRH PASS 61}08-054 625.2 627.31 635.1 641.8 601.6 619.2 614_41 616.3 15 Z?
GASLVGRH PASS E 08-055 6]8.9 624.81 631.6 643.4 593.3 615.4 603.91 605.3 15 Z3
GASLVGRH PASS 60,08-056 623.6 631-]l 62'7.8 653.7 i 598.5 6]4.7 605.9J 603.8 15 24

0.0 : :: 0.0 0.0 0.0 0.0 .... 0.0 15 Zl
RIGHT = A = W 34.00 35.001 37.00 80.00 38.00 39.00 40.001 4].00 15 Z8

II



RB-36q 16 Jun 1992 15:15:?3

TEST NO. 39T IA 20A ?BIll 15A 44T ! 48T 30T 43T
TEST S[Q. NO. 9 ]0 1] ]2 13 14 I 15 16 17

DATE 02126191 03/31/91 05101192 05106192 04123192 02/27191[0310319I 02123/91 02127191TIME START 0005 1435 0115 1636 2241 2103 2206 0859 0420
TIME END 0201 I642 0]57 1809 0045 2124 I 2349 0930 0532

LOAD ll_ 70 68 60 60 59 66 I 57 56 55FUEL LAMR LAlilR LAMR LAI_ LAHR LAHR L/IJilR LAIqR LAII_R

39T AVGSCANS84-->94 : 70 _ : 11.5 TPHREBRN: _// GRTO BRNRS
1A A¥G SCANS40-->51 : 67 I_ : NORBRN: ACt/REXTRAV
20A AVGSCANS23--=.26 : 60 _ : 8.2 TPH : .944 REBRNSTOIC
2BM AVGSCANS37--=.45 : 50 I_M: AFTERRAHPDOWNIN AUTO
]SA AV6 SCANS4]-->46 : 59 Hi/ : 8.0 TPH : 160 RPN : LOW STOIC
44T AVGSCANS127-->1Z8:65 MM: I0 TPHREBRN: Mlg GI_TOBRNRS
48T AVGSCANS77--_86 : 57 NW: 7.9 TPHREBRN: MIN (_ TOBRNRS
30T AVGSCANS7 --> 9 : 55 N_f : NOREBLIRN
437 AVGSCANS37-->43 : 55 Hi/ : 8 TPHREBRN: MIN GRTOBRNRS

DATAPAGENO. Z FLOWSIqLB/HR(NT/m)

LOADPIN 70.341 68.49 59.78 60.31 58.72 65.85! 56.71 55.671 55.19 2 1
MAIN STEAMFLOW 436.7l 420.4 388.7 394.3 382.6 400.81 349.6 344.91 343.2 2 2
IST STG$TMFLW 453.81 44].0 386.4 393.9 381.0 425.91 367.6 363.91 360.2 2 23
FWFLOg 460.51 446.4 400.4 409.3 392.3 433.21 37?.3 368.31 364.9 2 3
BLOt/_ FLOW o.ol 0.0 0.0 0.0 0.0 o.o! 0.0 " "" 0.0 Z 4
RH SPRAYFLOW ]4-192 0.0 0.0 0.0 0.0 0_(} 0.0 0.0 0.0 0.0 2 5

SH SPRAYFLOW L 17-05Z 1.7079 2.4384 0.0000 0.0000 0.0000 O.O00O .9944 0.00001 0.0000 Z 7
SH SPRAYFLOW R 17-056 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2 8
GRFANAMPS A 16-181 40.18 37.17 .0_ .08 39.02 38.87! 41.17 39.48 40.70 2 12
GRFANAMPS B 16-183 -.02 -.02 45.37 ....47.07 -.02 -.02] ..02 -.0_ -.02 Z 13 i
GRFANBUSVOLT EST 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 2 14
TOTALGRFLOW CALC 235.3 203.9 281.0 217.Z ZIT.l 215.6 240.9 221.1 234.5 2 24
GRTO SECAIR 06-932 0.00 -84.26 4.45 10.67 12.51 0.00 5.52 0.00 0.00 2 ZS
GRTO SECAIR CALC 1.55 0.00 4.11 11.73 IZ.90 1.69 4.37 2.35 7.70 2 26
GRTO FURN CALC 233.7 203.9 276.9 Z66.4 204.2 213.9 236.5 218.8 226.8] 2 27
OFAAIR FLOW 06-93l "10].2 32.1 104.8 ....94.2 98.9 22.2 6714 .....26.0 66.7 2 2tJ
DIP AIR FLOg CALC 0.00 24.43 73.27 69.26 42.12 15.66 16.87 44.66 8.05 14 10
SECAIR FLOW 06-320 53.51 30.26 55.56 44.38 35.45 54.93 45.89 37.70 41.25 2 29
1st STGPRESS 18-128 619.7 601.5 523.5 534.2 515.8 579.9 496.6 491.3 485.9 2 19
OIL FLOg2A 05-100 .0017 .0017 .0023, .0023 .0017 .0017 .0024 .0017 .0022 2 20
OILFLO_28 02-100 .00]7 .0017 .0017 .0017 .0017 .0017 0017 .0017 .0012 2 21
OIL FLOg 2C 09-100 .0016 .0016 .0016 .0016 0.0000 .OOlb .0016 .0019 .0016 2 22
z P,me RWeASNCOALUSER 0.0 0.0 0.0 0.0 0.0 0.0t 0.0 O.Oi 0.0 2 30
CYCLONESTOIC CA£C 1.1888 1.1602 .9912 1.0143 1.0378 1.0732 _ 1.0692 1.1409 1.1073 4 20
REBRNIgB STOIC CALC .6 100.0 .8 .7 .6 100.0 _7 100.0 .7 4 21
REBRN STO]C .93261 1.1599 .9439 .9788 .9202 1.07461 .9623 1.Z0561 .9766 4 22
LVGFURNSTOLE 1.13711 1.2268 1.1854 1.1932 1.1545 1.12221 1.1292 1.27061 1.1460 4 23



TES,,O f :,,, ,,, ZO', -- , , "' ! !30'] '3'teStSE0. NO. ! 10 ! ]1 ] 12 I 13 I 14 16 17
DATE i02126/91 i03131191i05/01192 !05106192104/23192!07.17.7/91 [03/03/91 i 0?.12119107.t?.3/91

TIME START I O005 i ,435 ! 0,15 ! 1636 i 2241 I 2103 ! Z?06 i 0859 I 04ZO

LOAO_ I 70 ! 88 ' 60 I 6O ! 59 1 66 151 1 I_,_56

DATAPAGENO. Z , FLOWSI,I.8]HR [MT/m)

LVGECOIISTOIC J CALC[ 1.15141 1.2416[ 1.2016J I.Z091[ 1.17.!0 [ 1_13741 !.14671 1.28831 I..16401 42,4

DATAPAGENO. 3 FLUID TEMPERATURESF (C) - PLANT

$SH OUTT L 15-]52 996.51 996.2 991.21 989.1 990.0 983.8 997.i 974.1 i 969.2 3 1
SSHOUTT R 15-150 986.11 996.3 978.01 996.3 983.5 997.8 984.9 975.9 ! 995.3 3 ?.
SSHOUTAVE T 13-160 993.01 996.8 983.61 991.5 986.4 993.0 989.0 974.9 ! 983.2 14 l
LVGSH ATTMPT L 13-164 703.11 739.3 732.11 730.6 724.6 732.6 718.5 730.3J 709.7 3 8
LVGSH ATTMPT R 13-162 745.7J 746.3 761.7,1 744.5 756.2 738.8 743.6 747.3_ /31.S 3 9
PR[ SH OUTT L HE/ 716.81 738.Z_' 7Z7.9t 77.7.3 722.2" 728.9 72315 729.7J 707.3 3 10
PRI $H OUTT R tM 742.91 748.0: 757.51 744.8 752.4! 747.3 738.7 7a4.91 732.0 3 II
ECON1420OUTT L tIM 499.31 494.5 495.21 492.2 488.7 498.0 488.2 491.41 484.9 3 27
ECONl,IZOOUTT R! Hid 464.61 455.3 458.51 458.0 454.0 464.5 454.7 458.9i 453.7 3 zs
ECONH20 IN T i20-007 413.4j 410.5 398.9J 400.4 397.8 407.3 394.8 39Z.9J 392.4 3 5
RH SPRAY1420T _ HW 28i.91 281.8' 273.41 ?.74.8 I ?.68,8' 279.0 ?.67.4 267.91 568.5 3 .'
LVG RHT 14-150 974.71 964.6 983.51 961.3 970.7 973.3 964.2 952.5_ 943.3 3 12
ENT RH T CALC 639.11 642.6 627.0t 634.8 627.3 639.9 625.9 612.0[ 622.5 3 16
COLDRH T 20-006 647.21 649.5 636.51 642.7 636.?. 647.4 635.9 619.91 630.9 3 18

I_TAPt6ENO. 4 FLUIDTEMPEP.ATUR£SF [c) -

AIR ENTAH P PB 0.0 0.0 O. O.Ot 0.01 O. 0.0 0.0 0.0 4 1
A]R LVGAH P P8 0.0 0.0, O. O.OJ 0.01 O. 0.0 0.0 0.0 4 2
CYCA TA DIFF P P8 0.0 0.0 0.' 0.01 0.0 0. 0.0 0.O 0.0 4 3
CYCA PA DIFF P P1B 0.0 0.0 O. O.OJ 0.0| O. 0.0 0.0 0.0 4 4
CYCA TOTP PB 0.0 0.0 O. 0.0 0.01 O. 0.0 0.0 .... 0.0 4 5
CYCB'TA OIFF P PB 0.0 0.0 0.0 0.0 0.0" 0.0 0.0 0.0 0.0 4 6
CYC8 PA DIFF P P8 0.0 0.0 0.0 0.0 0.0 0.0' 0.0 0.0 0.0 4 7
:YC 8 TOTP PB 0.0 0.0 00. 0.0 0.0 0.0 0.0 O.O 0.0 4 8
:YC C TA DIFF e PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 9
CYCC PA,OIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ,0.0 0.0 4 IO
CYCC TOTP PB 0.0 O.0 O.01 0.0 0.O 0.0 0.O 0.O 0.O 4 11
LVGSSHPLATP PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 12
ENTPSH P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.Oi 4 13
LVGPSH P R PB 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 0.0 4 14
LVGPSH P L P8 0.0 0.0 O.Oi 0.0 0.0 0.0 0.0 0.0 0.0 4 15
LVGECON P R P8 .... 0- 0 Ill 0" 0 0" 111 0 " 0. 0* 0 " O" L O" O 0" 0 O. O 4 16
LVGECON P L PB 0.0 0.0 O. 0.0 O.Oj O. 0.0 0.0 0.0 4 17

GASENT All P PB 0.0 0.0 O. 0.0 O.OI O. _ 0.0 0.0 0.0 4 18GASLVG AH P PB 0.0 0.0 O. 0.0 0.0 O. 0.0 0.0 0.0 4 |9



TESTNO. I 39T I IA ! ZOAI _ I lSX I 44T I 48T 130T I 43T !
TEST SEQ. NO. 19 I 10 I 11 ! 12 113 !14 I 15 i 16 ! 17 |
DAYE ! 021Z6191!03/31191 ] 05101192| 05106192] 04123192|0212'7,/31] 0310319] ]02.123191J02/21191 |
xi,_ ST_T I O00Si 1435! 0115I 1536I z241I 2103! zzo_I 0059! o42oI
Tim Em i OZOlI 1_,z I 01s7i 1809I 0045I 2124I 2349I o930I 0532I
LDAO_ I 7O ! 68 I 5O I 5O ! 59 I 55 I 5;, I 56 I 55 I

DATAPAGENO. 5 FLUID PRESSURESPSIG (KG/CIq2)

TURBTHROTP 03-170 1449.01 1450.0 1449.51 1450.1 1449.71 1450.81 1449.9 ! 1450.4 1450.0 5 )
SEC 5H OUTP CALC 0.01 O.O - -" 0.0 0.01 0.0 0.0 0.0 5 Z
DRUMPRESS 04-013 1504.41 1502.Z 1487.51 1490.9 1490.81 1498.41 1486.5 1486.2 1484.1 5 3
LVG RH PRESS 15-102, Z54.11 245.4 2'15.91 218.6 211.81 _31.9! 204.6 ZOZ.4 199.2 5 4
ENTRH PRESS 15-100 268.5[ 259.2 228.8| 230.9 222.6[ _.,, 7, 215.1! 213.4 2,11.3 5 5
rv,re EEXrJ, iZO'03S........2.5141 2.492. 2.190| 2.21_2.21441 _]0) 2.0_712042 292.0S 6
FU,TREEXTP I T,.J_ ZSO.Ol2517 Z2,,Zl 223.7 2171i 2435, 2.o93i 2.06.3 Z037 S 7
SECSHOUT P (T) ] TRANS 1452.91 1453.0 1459.1i 1459.9 1459.61 1454.51 1450.0| 1458.9 1450.5 5 17
ORI,JNPRESS (T) TRAILS 14(J4.61 1493.Z 1481.91 1483.2' 1480.9i 1491.61 1478.3J 1476.8 1416.9 5 18

LVG8H-1 P (T) ] TRAILS 2.56.91 248.6 219.2[ 2'21.6 Z14.9 i 240.81 Z0/.41 204.7 20Z.Z 5 19
ENTRH-I P (T) I TRAss z_.8i o.o _ _. 0,0 0_01 _,5218! 217.91 2,15.2 212_5 5 20

DATAPAGENO. 6 AIR & GASDATA- PLAINT

AMBIENTAIR O0 TEiqP TC 0.01 O.OI ::: 0.0 0.0 ! 0.0 i 0.01 0.0 0.0 6 1
AIR EHTFO FAN T HW O.Oi 0.01 105.ZI 101.0 98.2! O.Oj 0.0 0.0 0.0 6 4
AIR LVGFD FAN T A 09-028 131.31 132.91 138.51 138.2, 136.21 144.8[ 139.0_ 139.9 145.7 7 Z
AIR LV6 FO FAN T 8 09-029 133.51 133.8t 141.61 141.8 141.4 ! 146.9[ 143.1[ 140.9 145.3 7 3
AIR ENTAH T RA 20-017 169.71 137.3J 144.81 146.5J 145.91 184._3[ 117.9[ Z00.9 178.9 6 2,
AIR ENTAH T R8!2,0-018 160.2 136.2 144.0 144.2 143.9 110.5 116.1 183.4 118.6 5 3
AIR ENTAH T LA ZO-OZ5 180.9 135.2 141.4 141.2 139.1 191.0 IM.Z Z41.5 198.4 13 25
AIR ENTAH T L§ Z0-029 164.2 136.8 142,.5 142.0 140.0 185.3 113.1 2'16.5 184.9 13 26
AIR LVGAH T IR HI4 537.2 583.5 552.1 545.3 536.8 520.7 508.0 506.9 515.3 6 S
Ale LVGAH X q, HU 53.7.Z! 573.6 555.Z 54Z.8 543.5 53Z.7 524.Z _ 509.Z 514,6 6 7
eeM SECale T Oe-OOZ 5,?9.7 571.7 556.1 547.Z _.Z 519.7 504.5 497.0 SOS.3 14 2,
BRNSAJGR T 08-001 513.8 540.0 546.7 541.0 534.4 501.8 494.8 472.0 497.4 14 3
)FA TEHP 09-002 509.3 309.7 508.8 501.5 496.1 475.1 490.9 434.4 497.7 14 4

GASLVG AH T ILA20-019 301.01 306.6 300.0 301.1 292.8 2117.0 2'93.0 274.0 292.0 6 10 !
GASLV6 AH T .....R6 2'0-020 279.81 288.0 2'80.7 280.8 212.1 ....269.2 268.0 2.56.5 267,9 6 I1 i
GASLVGAH T LA 2'0-027 268.7 271.9 2,76.1 217.1 267.5 271.1 262.3 259.5 272.1 13 27
GASLV6 AH T 18 20-024 276.6! 274.9 2'80.2 280.7 Z69.3 Z79.2 2'69.7 281.5 278.7 13 28
GASLV6 RH PS T AVE 605.5 535.7 509.Z 592.9 594.9 501.7 572.9 582.2 570.7 13 17
GASLV6 SH PS T AVE 550.3 616.1 547.1 535.1 .528.7 ._J.4 516.9 531.3 521.0 13 19
GRGAS TEMP , A 8V. 0.0 O.O 0.O O.O 0.0 0.O O.O 0.0 0.0 14 8

GASTEMP 8 BV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 9
02 LVGECON R 11-172 2.7821 3.9540 3.0118 3.0354 2.592'9 3.5950 2.4443 5.3963 2.5717 6 2'0
OZ LV6 ECON L 11-!70 2.9027 3.o975 2.2382 2.6082' 1.9815 3.2806 1.9792. 4.6481 2.2641 6 21
02 Ill SECAIR 06-Z54 20.03 0.00 19.64 17.48 16.12 19.99 18.98 19.59 17.77 13 29
ACCUREXNOX PPM 06-553 0.0 73.1 280.2 253.3 2.29.2 0.0 0.0 0.0 0.0 13 9
ACCUREXSOX PPM 06-555 0.0 90.9 1188.3 1195.0 1186.6 0.0 0.0 0.0 0.0 13 10
ACCUREXCO PPN 06-425 0.0 -9.6 64.3 137.1 59.0 0.0 0.0 O.Oi 0.0 13 11
ACCUREX02 % 06-554 0.00 11.65 4.2.4 4.10 4.53 0.00 0.00 0.00 0.00 13 12,
BRNSEC AIR P IN 51G06-250 14.49 10.71 14.13 13.86 10.61 15.07 10.15 10.33t 9.54 14 5
BRNGASRECP IN I_ 06.-252 13.891 10.58 13.42 13.45 10.34 !4.43 .....9.69 10.05 9.161 14 6



TES_SEO.,0. t lO Ill J lZ i,3 I_, .__._
(lATE i02126191103131191105101192i05105192i04123192i01127191i0310319110212319!!02_4_9 1

!
Tim Strut I O00S! 1435 ! 0115115351 22_1i 2103! 2208I OeSgi !
t,__,o i o,o,, ,., i o,_,_,,_I ,,o,_I ,,,., ,_,,, o,3o! _, ILOAO.U I 7C ] 58 I 5O I 60 I _ I 56 ! 57 ! S5

DATAPlt£_ NO. 6 AIR & GASDATA- PLANT

o.oo! 5__'_'_' '"" ;_' o._1o._1,._,""l,_1 ,._,_"_°_o._!o.oooolo._1o.oooo,,_oREL HUMIDITY % | TST I

DATAPAGENO. 7 AIR & GASDATA- B$14

AMBIENTAIR TEMP 7 1
AIR LVG FD FAN T k 7 6
AIR LVG FO FANT 8 7 7
AIR ENT AIR (T) I) 7 4

LVO_ ___ 7 SO
"urn[coN iTi L GRso s13,8 _s_.7 _6.8 eoe3 5o9.0 61_.1 591.1 599.2 sos.97 14

GASLvG ECON IT) R GRID 567.9 558.4 516.8 515.9 559.9 557.1 539.1 551.4 546.4 7 15
GASTEPiPLY6 (ill FAg GRID 574.3 0.0 579.8 570.4 555.9 570.4 554.6 523.7 553.3 13 7
02 LVGECON (T) L GRID 2.8359 4.1710 3.7104 3.9451 3.0948 2.5000 2.5164 4.8000 2.9870 7 20

02 LVGEC_J_I !T_R GRID 2.8172 4.1890 3.4064 3.0861j 3.2--5 2.5000 3.0141 4.8000] 3.1090 721
CO LV6 ECON t-I L GRID 103.3 lol.z 90.7 11115 i13.5 79.1 98.9 93.3 95.Z 13 5
CO LVGECON (T) R GRID 87.8 71.4 77.1 85.8 114.4 81.7 92.9 76.I 1101.8 13 6
C02 LVG(CON (Tj L GRID 16.19 14.2'9 14.60 14.66! 15.63 14.84 16.3,2 14.28 15.11 7 22
C02 LVGECON (T) R GRID 15.87 14.72 14.65 14.47 15.19 15.13 15.55 14.00 IS.Z8 7 23
gOXLVGEc_nN (T) L. GRID 241.2 525.7 377.4 318.8 221.4 Z93:,0 359.3 423.0 315.1 7 24
NOXLV6 ECON (T) R GRID 264.5 517.9 0.0 0.0 134.7 _xJ4.O 3r'_.5 423.0 319.7 7 25
02 LVGAH (T) GRID 3.9500 5.3800 5.9300 5.2100 4.95,00 3.8000 4.0000 5.0000 4.34100 13 1
C02 LV'GAll (T) GRID 31.6 1972.3 20.6 2605.5 22.8 34.1 31.6 38.4 35.5 13 3
02 LVGGR FAN (T) GRID 18.70 4.25 0.00 5.21 0.00 18.22 18.57 18.33 18.84 13 4
ORYFag8 _ IT1 TST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.,0 0.0 7 216
t/IT BULBTENP T 7 27

DATAPAGEMO. 8 _ HTR T(li_ERATUIRESF (C} - PLANT

330.2

FV HTR E ORNT H_ 358.21 35714 345.51 356.41 343.31 339.31 339.01

DATAPAG( NO. 9 F'VHTRTEMPERAT_ESF (C) - B&M

ssH_NOIXLe6 1110-0171_2._! m_l _3.sl e81.41 e_5.41870-21sez-8i s56-9i 0'18-11917
SSHPENOINLEG 2]10-0181870.91895.71 856.21 _ 01 on.e! e81.5! eeo.21em.sI m.z I 9 18
55HPENOINLEG 3[10-0191 874.8 i 886.9 ! 872-31 879.01 8/9-41 e87-61 069.31 879.3 ! e_.219_SSH_ Z.L[_ 4110-0201 889.41egS.Ols82.71881-II eee-31em-41 872.3| 883.4| 910.2 i 9
SSHPENDIN LEG 5110-021i 880.41 884.7] 864.91 856.4] 857.11 ,095.4J 850.8[ 873.91 902.91 9 zl



T(STm. I _gT 1 IA I ZOA I _ I l_ I Ur 1 4ST 1 30T 1 43T
TESTS_O..O. 19 I 10 I 11 I ]2 113 I 14 I IS 116 I IX
DATE [02/25/91 [03/31/91105101192105106192 _04123192102127191i03103191102123191!02/27191
TIME STMT J OOOSI 1435I 0115! 1_6 I z141! 1103I z108i 08r_ I 0410
Tl_ ENO ! 0201! 1_2 I 0157i 18m I 0041i 1124! 2349j O93O! 0_._2
LOAO_ i 70 I 68 I SO ] 6O I 59 I 66 ! 57 [ 56 ! 55

DATAPJM_ NO. 9 1:51HTR TEMPERATURESF (C} -

SSH_NO IN LEG 6 L0-0331 880,71 898.41 873.21 --a86--41876.91 901.01 866.2] 881.5] 907.8! 9 22
SSHPENDIN LEG 7 10--034 872.1 896.8 865.5 893.7 814.5 885.8 867,0 880.Z 895._ 9 23SSHPENDIN LEG 8 10-035 877.1 890.0 867.8 888.0 876.4 872.4 873.2 874.1 877. 9 24
SSHPENOIN LEG 9 10-036 818.5 891.? 876.8 879.8i 871.0 873.8 881.4 871.7 860.8 9 ?5
SSHPENDIN LEG 10 10-037 849.4 874.3 861.1 843.11 843.5 848.61 8543.0 841.9 817.2 9 26
RH _FENDIN L[6 1 09-049 916.3 .913-1 931.2 908.0 i .917.7 9_2.0 .904.8 .903.3 895.2 8 17

RH PEND[N LEG Z 09-050 903.9 904.8 917.2 895.3 903.6 9]8.4 8,87.6 895.Z _._ 8 18RH PENOIN LEG 3 09-051 908.8 906.9 922.4 899.7 909.4 917.3 895.3! 896.2 889. 8 19
RH PENOIN LEG 4 09-052 905.2! 904.7 918.3 895.9 905.4 916.7 890.5i 894.7 888.01 8 ZO
RH PEND IN LEG 5 09-053 897.3 0.0 0.0 0.0 0.0 900.0 909.8 082.7 840.9 _ 8 21
RH PENOIN LEG 6 10-00.1 933...3 931.0 951.6 929.9 939.3 936.4 .. 924.5 i 9Z5.8 914.8 8 22
RH PENOIN LEE 7 10-002 911.2 898.9 925.2 908.5 :919.7 902.4 907.8 897.3 882.7:8 23
RH PENOIN LEG 8 10-003 920.5 905.4 936.8 909.3 927.5 909.4 920.3 900.6 871.1 8 24
RH PENOIN LEG 9 10-004 915.0 913.3 930.1 906.7 917.1 922.1 903.6 904.1 893.9 8 Z5
RH PENOIN LEG 10 10-085 871.4 887.7 097.5 853.3 879.0 882.6 883.2 663.2 827.4 8 26
RH ]NTMHNOHOLE R ,lO-03uS_ 914.8 907.91 927.9 906.7 911.5 918.7 900.9 890.8 897.6 8 27
RH INTM HNOHOLE L 10-039 822.5 831.9 831.7 804.2 824.3 833.4 621.1 811.1 187.9 8 _-_
PSH OUTLEGT 09-017 755.8 755.2 760.3 755.4 750.5 752.8 749.7 748.5 735.6 14 11
PSHOUTLEGT 09-018 759.7 753.3 764.0! 755.2 758.6 150.9 749.8 747.5 139.2 L4 12
PSH OUTLEG T 09-019 693.6 7?4.9 701.1 703.9 697.0 712.2 705.8 707.5 587.3 14 13
PSHOUTLEGT 09-Q,ZQ 708.6 733.3 ,715.6 717.4 109.3 720.9_ 718.5 119.1 699.3 1414.
PSHOUTLEG T 09-021 734.9 747.2 745.8 741.7 735.1 143.6 737.4 740.6 123.2i14 15

PSHOUTLEGT 09-023 729.8 732. 734. 732.1 729. , 727.6 728.5 726.5 115.3 14 17
PSHOUTLEGT 09-024 764.4 762.5 777.4 763.9 770.5 760.2 755.8 759.] 748.9 14 18
PSHCNITlEG T 09-025 730.8 734.1, 740.4 i 729.4 735.3 732.3 726.5 731.2 721.3 14 19 i
PSHOUTLEGT 09-0261 7,54.6 754,81 758.81 748.41 752.01 760.11 748.8 7r-.,3.5! 742.7|14 ZO
PSHOUTLEGT 09-027! 763.1 763.21 775.8l 754.91 767_91 770.2i 755.1 760.61 751.1|14 2I

DATAPAGENO. 10 PULVERIZERCOALANDPA FLOW

CYCA COALFLOWKL6 05-104 70.17i 78.23i 17.00i 15.52 15.54 28.281 16.82! 24.40 ! 15.46! 10 1
CYC8 COALFLOWr.L8 07-110! -.0120l -.01201 -.0120 -.0120i -.0120 -.01Z'Oi -.0120 -.0120 ! -.0i20 10 2
CYCC COALFLOWKI.B 09-110 20.121 28.221 16.97] 16.52' 16.61 28.291 16.8,? 24.38| 16.47 t 10 3
CYCA SECAIR FLOW]( 06-170 173.01 218.41 147.41 149.2 147.3 251.51 140.2 231.6| 137.4 10 16
CYCB 5EC AIR FLOW% 08-170 2.5800[ 4.3408] 2.5341[ 3.9043! 3.3802 2.4979] 1.5716j 3.6?.32| 2.4518J 10 17
CYCC SECAIR FLOW_ 10-170 'I 191.61 280.8i 146.9] 148.9 ' 145.9 253.31 156.31 228.3| 156-2110 Zu

CYCA SECAIR T 20-002j 499.31 551.01 5o6.71 504.7 496.1 480.41 472.6 452.41 476.211
CYCB SECAIR T 20-003 532.81 560.21 544.41 537.4 531.4 516.21 507.2_ 496.01 512.0 II

CYCC SECAIR T 20-004 498.61 539.21 518.5] 510.1 505.6 488.31 480.9 461.81 483.11134,,u,,, ,6,31 1,26 1651 i 1595 ,60,,10
, , , . b VVl 47.06 10 19PULV PA FLOW 06-Z75 54.581 O.OOt 47.991 48.01 48.04 ' 0.001 47 $8 0"

PULV INLET T 09-034 t 477.51 102.61 493.6J 480.7 490.6 374.1] 459.2 115.2| 461.0 11 7
PULVOUTLETT 09-0401 130.01 18.51 174.6' 173.4 171.7 147.5f 153.7 109.21 I44.1 11 8



I

,EST 139" I IZ" l"' ,30,1'3' ITEST SEO. NO. II 112 I Z3 I 14 ! 16 I 17 i
DATE i 02/26/91103/31/91105/01192105106192104123192102127191 J03103191102/23/91102/27191 !
TIME START ] 0005 ] 1435 ] 0115 [ 1636 I 2241 [ 2103 [ 2206 { 0859 [ 0420 [
Fine END ! 0201 # 1642 ! 0157 ] 1809 ] 0045 # 2124 ) 2349 J 0930 ] 0532 J
LOAD i'M I 70 | 68 ! I 56 I 55 Ii 5760 I 60 I 59 I 66

DATAPAGENO. 11 PULVERIZERINLET TEMPANDPA DIFF

PULVDIFF P IN I/G 06-274 i 8.55761 -.0063 6.0631 7.23821 6.5401 -.1224 6.16491 -.1442 5.4064111 9
PULV AIqPS 06-276! 225.01 -.1 195.5 208.41 201.5 -.l 199.21 0.0 195.5111 10
PULVPA FANAMPS 06-277 53.42l -.05 37.15 34.081 30.53 -.06 35.29] -.05 30.41111 11
ROTCLASS AMPS 06-278! 40.231 .03 44.01 44.001 44.63 38.49 41.301 38.97 38.00111 12
ROTCLASS RPM 06-270 140. l] -.3 162.3 160.11 162.9 140.9 161.1] 140.2 140.1111 13
ROTCLASSDP IN I/G 08-345 .... .28551 -.0178' .'3131 .3500l .3301 2480 .31rzi .3122 .225Z111 14
COALSILO LEVEL 06-310 _ 90.Q91 66.23 21.84 81.?31 20.92 90.82 40.19 33.97 34.59111 15
FLAREINTENSITY #1 X 06-279 1D6.1] 3.5 106.1 106.21 106.1 .9 104.2 5.5 106.1111 16
FLANE INTENSITY#Z g 06-295! 105.51 2.4 105.8 105.51 105.7 1.0 105.4_ 1.2 g4_glll 17
FLAMEINTENSITY#3 .Z 06-296__ 101.0! 2.0_ 106.2 106.1[ 0.0 .9 106.1! .8 103.[[11 18
FLAMEINTENSIFY #4 g 06-297_ 106.0l 3.2 _ 105.9 ]05.71 97.8 .9 105.8 1.4 102,6111 1_

DATAPAGENO. 12 OPERATORPOSITIONS%

RH SP VLV POS 15-077 -5,0000 -5,00001 -5.0000 -5.00001 -5.0000 -5.0000 -5.00001 -5.0000 -5.0000112 1
SH SP VLV POS R 13-190 16.66 30.901 0.00 18.311 0.08 26.58 o_o01 0.08 17,61112 3
SH SP VLV POS L 13-191 33.62 29.831 0.00 0.OOl 0.00 0.00 30.131 0.00 0.00112 4
CaRDIqPRDEMAND 16-044 98.6 96.1] 90.6 100.61 72.6 100.1 104.61 96.7 100.0112 9
RECIRCAIR DMPRPO5 12-176 12.85 0.00[ 0.00 o.oo[ 0.00 12.20 . o_.R?lw._ 1.13 9-27[12 13.
SH PASS DHPRPOS14-180 .0598 8.6537t .0702 .04881 0.0000 .0315 0.00801 .1873 .0348112 1_
RH PASS DMPRPOS14-180 100.0 100.0j lO0.O 100.01 lO0.O 100.0 100.01 108.0 100.0]12 16
OVRF[REA[R DlqPRPOS06-115 32.01 15.4l[ 30.62 28.851 29.26 10.40 26.081 10.07 26.11112 17
BRNSECAIR Dt4PRPOS06-286 34.23 15.081 38.40 29.841 20.81 35.14 28.231 19.28 23.67112 18
HOTPRI AIR OMPRPO506-556 100.0 -:-, .... 89.2 83.51 99.4 0.0 l O0..Oj .0.0 95.1j12 19
BRNGASRECDfqPRPOS06-324 0.0 .... i ']00.0 ' 100.0[ 29.8 0.0 2o.ol 0.0 ?2_g_IZ 20

DATAPAGENO. 15 NISCELLANEOUS

GASLV6 SH PASS IA 08-003 -322.3 -398.4 -300.3 -307.41 -304.0 -291.4 -313.1 -313.0 -287.1 15 l
GASLV6 SH PASS 18 08-004 558.3 626.7 544.9 536.8 528.3 530.3 520.4 530.3 520.6 15 2
GASLVGSH PASS 1C 08-005 561.1 647.1 559.1 553.21 538.1 532.6 521.8 535.7 531.2 15 3
GASLVG SHPASS lO 08-008 564.1 636.5 569.6 560.5l 553.6 549.8 533.7 543.9 538.6 15 4
GASLVGSH PASS 2A 08-017 526.0 584.1 519.8 505.4] 500.9 506.8 , 494.7 508.9 495.4 15 5
_zASLVGSH PASS 28 08-018 '538.8 599.4 528.1 516.7 509.9 517.0 501.6 519.7 504.6 15 6
GASLV6 SH PASS 2C 08-019 536.9 592.7 534.6i 524.7 513.5 515,9 502.7 519.8 509.8 15 7
GASLVGSH PASS 2D 08-020 563.5 622.6 568.3 554.8 544.8 545.8 532.6 542.2 538.9 15 8
GASLVGSH PASS 3A 08-021 543.5 616.5 541.5 530.3 527.9 534.l 517.6 537.4 526.5 15 9
GASLVGSH PASS 3B 08T.022 562.9 625.1 .557.31 534.0 538.3 533.9 525.8 542.5 525.2 15 IO
GASLV6 SH PASS 3C 08-023 547.9 610.2 547.5 534.6 531.8 527.9 518.3 532.5 519.3 15 11
GASLVGSH PASS 3D 08-024 -434.5 -500.8 -447.4 _ -428.9 -434.6 _ -395.0 -407.1 -406.8 -389.8 15 12
GASLVG RH PASS 4A 08-033 594.1 625.4 600.6 573.2 583.1 598.1 568.0 573.5 557.6 15 13
GASLVGRH PASS 4B 08-034 619.4 639.7 614.11 595.9 601.11 606.5 581.6 583.7 566.2 15 14
GASLVG RH PASS 4C 08-035 0.0 0.0 O.OJ 0.0 0.0 0.0 0.0 0.0 0.0 15 IS



I" ,zo. ,,s.,..T,.+.13o.TESTSEO.NO. 10 I 11 I IZ I 13 I 14 I 15 t6
DATE 102/26/9! 03/31191105/01/92105/06/92 ! 04/23/92102/27/9110310319] 02123191102/27/91JI 0859I 0420!
Tx.EstMt I 0005I 1435I 0115I 1636I 2241I 2103I 2206I _30
LOAD RM I 70 I 60 I 60 I 59 I 66 I 51

DATAPAGENO. 15 NISCELLANEOUS

u_a LVG_,, PASS 4D ..... 3-31 634"4! 15 16
r_s LVGRH PASS 5A08-049 590.8 606.0 583.4 568.41 569.3 585.3 560.9 5b_.b :_IB._ l_ l,
GASLVGRH PASS 5B 08-050 604.7 623.8 595.6 584.2 586.3 593.8 566.8 575.5 557.6 15 18
GASLVGRH PASS 54:08-051 606.7 639.7 610.8! 595.7 595.5 600.0 573.4 584.01 576.0 15 19
GASLVGRH PASS 5D!08-052 596.0 630.8 607.4 589.5 591.1 593.4l 562.6 575.2 _ 568.1 15 20
GASLVGRH PASS 6A 08-053 595.5 618.9 592.9 583.0 582.4 598.2 566.8 574.8 565.4 15 21
GASLVGRH PASS 6B:03-054 614.4 640.0 616.1 606.5 604.7 608.9 584.0 592.2 584.1 15 22
GASLVGRH PASS 6C 08-055 603.9! 642.9 614.2 594.7 595.4 604.6 572.4 592.1 576.3!15 23
GASLVGRH PASS 6008-056 605.9! 651.9 616.4 597.9 631.2 603.5 572.5 587.2 576.915 24

O.O 0.0! 0.0 0.0 0.01 0.0 0.0 0.0 0.0 1527
oTCUT- I . u 42.00 54.00i 91.00 94.00 83.00 43.00 44.00 45.00 46.00 15 28



APPENDIX NO. 10
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SUMMARY OF P AND F SERIES PERFORMANCE TESTS

' TEST ()ALE LORD S_ 88 RH _ RH OrQLON %OF CrC _ RE]BURN ROTPJ:ff _ _ CYCLONE ACTURL N)JUBTED
law MW FLOW OUT OUT SPRAY Slq:IAY O(2_ MAX IN INPUT W OJM_3. _ Sl_ _ FLY_6H FLYASH

ILEW4R TE]kP _ FLOW FLOW FLOW CYCILONI! _ % ItB/HR RPM % SPLIT mq.IT
IMOOAy_ t_ ;LBNIR _ W _ J

s eP 5 18 92 110 790.71 999 10(X) 30.46 13.83 66.47 69,33 3 29.57 29.27 160 16.60 0.8483 1.0537 52.95 52.95 !
2 up 5 19 92 110 790.56 999 1001 24.27 7.44 65.60 68.33 3 30.04 29.39 160 15.90 0.8340 1.0569 36.31 36.31
3 up 5 20 92 109 784.32 996 995 10.35 0.00 64.32 67.00 3 30.52 28.14 160 15.40 0.8412 1.0797 61.72 45_0i
4 F2 9 28 92 11C 781.72 999 1001 10.13 0.00 65.20 67.92 3 30.40 29.04 160 15.90 0.8520 1.(M20 39.80 39.80
s 1:3 9 28 92 11C 786.29 999 1002 8.67 1.43 66.07 68.82 3 30.20 29.92 160 16.40 0.8450 1.0650 36.75 36.75
• 1=6 9 29 92 11(: 779.48 999 1005 5.83 0.00 64.47 67.16 3 30.40 28.95 160 16.10 0.8390 1.0730 35.83 35.83
7 Fm 10 5 92 11© 785.75 1000 1001 30.83 11.05 94.89 68.84 3 0.00 0.00 0! 1820 1.1410 1.0910 23.12 23.121
• FI_ 9 28 92 11© 791.72 957 986 33.27 0.00 96.02 100.92 3 0.00 0.00 0 17.40 1.1240 1.1030 0.00 23.12
• IP 5 16 92 80 550.04 908 905 12.99 0.00 44.76 70.67 2 32.81 22.34 150 16.78 0.8889 1.1108 66.72 52.65

m )P 5 19 92 92 553.55 998 1001 7.90 0.00 45.67 72.19 2 32.90 22.93 160 15.80 0.8737 1.0713 35.24 52.21
ttaP 5 20 92 92 580.37 997 991 18.90 0.00 45.98 71.64 2 33.60 23.52 160 15.30 0.9026 1.1191 67.02 52.16
12 F1 9 28 92 79 516.83 999 999 8.93 0.00 65.96 68.71 3 0.00 0.00 0 19.50 1.1210 1.10_0 25.11 25.11

1:4 9 29 92 79 515.90 999 999 17.43 0.00 65.13 67.84 3 0.00 0.00 01 19.90 1.1300 1.0900 28.99 28.08]
14 _lm 9 30 92 62 556.50 1005 991 24.72 0.00 69.66 108.84 2 0.00 0.00 0 18.50 1.1123 1.1510 0.00 0.00
_S F7 9 30 92 821556.55 999 999 18.79 0.00 45.51 71.11 2 34.10 24.24 145 16.00 0.8480 _.1080 39.55 39.55
_e Re 9 30 92 82 554.97 998 1000 23.71 0.00 45.54 71.16 2 34.00 24.17 160 16.30 0.8490 1.0890 37.78 37.78
17' FIlO 10 2 92 82 562.63 978 991 0.00 0.00 44.65 09.77 2 33.90 24.10 160 16.00 0.8400 1.0030 33.09 33.08
m UP 5 16 92 58 399.44 985 955 7.88 0.00 34.50 53.91 2 31.77 16.36 150 16.40 0.9783 1.0616 64.51 64.51
19 31' 5 17 92 58!387.14 997 995 6.54 0.00 35.52 55.50 2 30.71 16.03 155 ! 18.40 1.0097 1.0805 55.67 55.67

" a) 4;' . 5 17 92 58!392.56 968 976 3.82 0.00 34.98 54.63 2 32.28 16.59 155 19.30 1.0055 1.0647 76.19 57.72
2q Re 9 30 92 541366.20 943 923 0.00 0.00 46.64 73.19 2 0.00 0.00 0 21.70 1.1190 1.0480 47.58 47.58

Re 10 1 92 54i37626 957 928 0.00 0.00 47.43 74.11 2 0.00 0.00 0 20.80 1.1180 1.0320 58.57 50.57
RJ 10 3 92 58 396.11 973 940 0.00 0.00 50.05 78.20 2 0.00 0.00 0 20.80 1.1200 1.1000 0.00 0.00

_4 F12 10 2 92 58 391.48 99e 979 4.83 0.00 33.70 52.66 2 33.30 17.51 180 18.10 0.9310 1.0550 55.40 55.40
2S F_3 10 3 92 58!396.76 974 943 0,00 0.00 33.18 51.64 2 34.40 17.67 160 16.90 0.9350 1.0700 21.59 21.59
=m F_S 10 4 92 58!40621 963 955 0.68 0.00 34.81 54.39 2 32.60 17.51 160 16.70 0.9260 1.0700 52.48 52.48
27 F1T 10 5 92 58!400.61 995 971 13.63 0.00 34.28 107.13 1 32.50 17.10 160 15.10 0.9(X)0 1.1100 40.13 40.13

F_m 10 5 92 56 395.56 I(XX) 999 2.22 0.00 33.67 52.92 2 32.80 17.21 160 22.50 0.9350 1.0560 48.72 48.72
2o F_ 10 3 92 401275.32 919 898 0.00 0.00 36.40 56.88 2 0.00 0.00 0 32.90 1.1940 1.0320 70.16 70.16
30 F14 10 3 92 40,273.87 942 916 0.00 0.001 36.56_ 57.13 2 0.00 0.00 0 32.40 12010 1.0410 22.62 22.62
31 F_O 10 4 92 38 277.61 949 891 0.00 0.00 36.35! 113.59 .... 1 41.50 15.50 180 24.80] 0.9440 1.0660 36.97 36.97



SUMMARY OF P AND F SERIES PERFORMANCE TESTS

TEST _TURL ADJUB1EO UBC _ wlr. TOTAL OR AS Cu4H. ACT. iuiAL _ I_ PTi RH ;_ _ r.Ju,
MW UBC UBC ll3=F WIl14OUT OR 1"O TESllB) ElF I:EGT SEC ON OUT 0_ 14= IF GAB O4B

LIB/ L098 RECR. llLDA'IR Ri]H,iel EFT N: If If LOB8 IF_lIP
lnnaR ._pmn I, li R41R mmHR 'if, 'll, _ CORR,,....

1 _ IP 0.50 0.34 0.44! 1000.0 67.0 _ 11.3 88.17 88.29 2008 1.06 1.04 1.07 1.00 1.24 0.87 4.03 300.90 ]
2 eF, 0.36 0.36 0.47i 1006.0 103.0 _ 11.2 88.80 86.26 2031 1.16 1.14 1.17 1.02 1.23 0.87 4.03i 309.90!
s If 0.61 0.44 0.57 978.0 99.1 11.1 88.82 88.29 1965 1.37 1.37 1.37 1.09 1.47 0.92 3.90 304.10
4 1:2 0.35 0.35 0.46 983.0 61.0 12.00 67.74 8820 2033 1.05 1.05 1.05 0.97 1.31 0.86 4.08:312.20
6 FS 0.22 0.22 0.29 996.0 92.0 12.00 87.80 88114! 2044 1.12 1.09 1.15 0.88 1.08 0.82 4.30 321.80
• Re 0.21 0.21 028 905.0: 80.0 12.00 87.96 88.131 2037 1.08 1.132 1.13 0.93 1.22 0.71 4.31 322.20
T!FIlO 028 0.26 0.34 1010.0 0.0 0.00 87.67 88.93 2140 1.01 0.99 1.04 0.90 1.04 0.77 4.34 323.80
O!FIB 0.00 0.26 028 907.0 55.0 2.00 09.23 88.10 2124 1.13 1.13 1.13 0.88 1.12 0.79 4.34 323.80
• IP 1.11 0.36 0.47 717.0 210.9 11.1 89.26 88.76 1786 1.42 1.49 1.36 1.30 1.19 0.87 3.36 279.70

10 _ 0.31 0.31 0,40 731.0 120.1 11.1 89.06 88.58 1884 1.13 1.07 1.18 1.10 1.31 0.85 3.53 287.10
11 IF' 1.16 0.87 1.13 _J�.0 256.2 10.9 88.44 87.92 1751 1.82 1.50 1.65 1.40 1.56 0.94 3.49 206.20
112 F1 0.27 027 0.38 710.0 233.0 2.00 87.85 88.56 1769 1.29 1.29 1.29 1.09 1.21 0.83 3.53 287.10
13 F4 0.07 0.07 0.09 711.0 208.0 2.00 88.16 88.76 1821 1.28 1.26 128 1.13 1.16 0.77 3.00! 280.50
14 _ 0.00 027 0.38 729.0 240.0 2.00 89.39 88.50 1809 1.21 1.18 1.24 1.93 1.37 0.82 3.55_ 288.10
• S FT 0.46 0.46 0.61 736.0 228.0 12.00 88.10 88.38 1813 1.14 1.11 1.16 1.17 124 0.88 3.53 207,20
10 Re 0.43 0.43 0.57 735.0 229.0 12.00 87.96 88.29 1837 1.10 1.05 1.15 1.11 1.18 0.84 3.65 292.70
1T F10 0.26 0.26 0.34 738.0 139.0 12.00 88.21 88.50 1854 1.13 1.09 1.17 128 1.05 0.77 3.60 290.20
IO aP 1.59 1.50 2.06 540.0 276.3 11.7 87.71 87.22 1588 1.46 1.58 1.37 1.49 1.41 0.93 2.92 261.50
sa; aP 1.58 1.58 2.05 549.0 276.9 12.6 86.80 87.21 1588 1.24 1.12 1.32 1.56 1.38 0.96 2.92 261.00
2o 4P 1.81 1.23 1.62 547.0 275.3 12.7 87.16 87.68 1559 1.42 1.45 1.39 1.42 1.61 0.99 2.87 258.50
21 Re 0.38 0.38 0.50 516.0 273.0 2.00 87.68 88.64 1482 1.29 1.35 1.23 1.40 1.38 0.87 2.91 258.90

Re 0.49 0.49 0.65 526.0 267.0 3.00 87.33 68.46 1506 1.33 1.38 1.28 1.66 1.19 0.84 2.97 261.80
2o FLB 0.00 0.44 0.58 527.0 271.0 2.00 89.33 88.50 1551 128 1.35 1.21 1.14 1.25 0.78 2.95 280.93

F12 1.53 1.53 2.03 545.0 243.0 12.00 86.37 87.06 1633 1.38 1.38 1.38 1.29 1.40 0.65 3.06 267.90
F13 0.17 1.52 2.00 537.0 264.0 12.00 86.47 87.09 1551 1.44 1.52 1.37 1.31 1.45 0.83 3,08 265.10

_B F15 1.52 1.52 2.02 549.0 267.0 12.00 86.71 87.14 1583 1.43 1.551 1.33 1.27 1.44 0.87 3.03 2_6.80
27 F17 0.78 0.78 1.03 537.0 243.0 12.00 87.64 87.99 1688 1.37 1.46 1.27 1.22 1.25 0.80 3.15 270.70
=n FW 0.12 0.12 0.12 571.0 226.0 12.00 88.14 88.77 1644 1.23 1.20 _..25 1.10 1.38 0.79 3.24 273.50
2O Fll 1.43 1.43 1.90 434.0 269.0 3.00 85.91 87.09 1355 1.20 1.33! 1.09 1.20 1.54 0.65 2.61 247.10
30 F14 0.18 1.43 1.90 434.0 267.0 3.00 87.59 88.78 1376 128 1.38 1.20 1.33 1.64 0.96 2.60 244.20
31 F_e 0.--r'5 0.55 0.73 411.0 168.0 12.00 87.37 88.47 1478 1.49 1.84 1.18 _1.53 1.91 0.88 2.44 237.70



RB-369 16 Jun 1992 15:26:40

TESTNO. 40T 41T 14A 19A 5P ] 6P 8P ]P 7P I 9P 2P , 3P 4P
2 3 4 5 J 6 7 8 9 I 10 II 12 13

TESTDATESEO. NO. 02/26191102/26/9104/22/9204/29/9205/18/92105/19/9205/20/9205/]6/g205/19/92105/20/9205/16/9205/17/9205/17/92
TIME START 0535 0559 2232 ]745 ]050 , 0922 0932 1056 1429 1435 1608 0933 1419

0552 0610 0036 1859 1406 i 1212 1238 1311 1721 [ 1642 1844 1127 1650
T]HELOADI_tEND 55 55 55 82 110 J 110 10g 80 82 ] 82 58 58 58

FUEL LARR LANR LARR LARR LAHR ] LAHR LAHR LAHR LAHR j LAHR LARR LARR LARR

40T AVGSCANS116-->117:55 _ : 8.4 TPHREBRN: HIGHCYCSTO]CH
4IT AVGSCANS119-->120:55 _ : 8.4 TPHREBRN: LOWCYCSTOICH
14A AVGSCANS40-->48 : 55 HW: 8.0 TPH : 160 RPR :H]GH STOIC
19A AVGSCANS43-->50 : 82 I_ : CONTROLSAUTOW/CASCADE
5P AVGSCANS13-->31 : 110 I_ : FORHALPERF. TEST
6P AVGSCANS9 -->24 : 110 l_l : FORMALPERF. TEST
8P AVGSCANS10-->21 : 110 RW: FORNALPERF. TEST
IP AVGSCANS18-->28 : 82 I_ : FORHALPERF. TEST
7P AVGSCANS34-->45 : 82 !_ : FORHALPERF. TEST
9P AVGSCANS23-->29 : 82 Mid : FORHALPERF. TEST
2P AVGSCANS41-->52 : 58 I_# : FORRALPERF. TEST
3P AVGSCANS7 -->17 : 58 I_ : FORMALPERF. TEST
4P AVGSCANS29-->41 : 58 W4 : FORHALPERF. TEST

OATAPAGENO. 2 FLOWSI,ILB/HR(MI'/HR)

LOAD_ !0-00! 55.] 54.81 55.1 82.2 [[0.' ]10._ 109.1 80.41 81.6 82.1 58.3 57.i 57.9121
RAIN STEAHFLOW )3-03; 337.2 336.51 366., 558.8 774. 777.( 776.4 557.01 560.3 568._ 386.7 378.] 382.1122
]ST STGSTMFLW CALC 35].8 353.21 362.' 538.9 77]. 773.; 772.6 536.0l 540.0 545.! 384.8 375.1 379.61223
FWFLOW L2-17t 355.1 352.91 382._ 549.9 790.i 790.l 784.3 550.0l 553.5 560., 399.4 387.1 392.6123
BLOWDOWNFLOW EST 0.0 0.0 O.q O.C 0.t O.q _ 0.0 O.q 0.0 O.l _ 2_.._.._44
RH SPRAYFLOW |4-19"'-'--__0.00 0.001 0.0_ _31 7.4"-"'--'_ O.OC 0.001 0.0"-'---'-'-00.0"'-'-'-_ 0.000._ I 0.00125
SH SPRAYFLOW L |7-0521 6.9760 4.78171 0.000o_ 3.7437 9.295_ 9.1841 3.6601 0.00001 0.0000 4.01661 O.O00C 0.00001 3.6759127
SH SPRAYFLOW R t7-056] 6.85 3.55] 0.0ol 5.15, 16.6_ I2.2, 8.96 10.201 4.81 11.3: 4.77 2.761 2.69128
FaRFANARPS A ]6-]8 39.67 39.751 30.8 .081 24.361 ._l .Ok .08l .08 .081 .0_ .081 .08! 212
GRFANARPS B 16-1831 - 02 - 0. 2 -.02' 41.9_ -.02 28.0_ 28.00 38;59 30.37 _ 44.96 45.7 45.781213
GRFANBUSVOLT EST_ 4160.0 4160.0 4160.n 4160.0 4160.0, 4160.---'---_4160.1_ 4160.( 4160.0] 4160.0214
TOTALGRFLOW CALC 226.7 228.11 113. 270.7 67.0 103. 9g.] 210.91 120.1 256. :_ 276.2 276.91 275.3224
GR TOSECAIR 06-932 0.001 0.001 8.8g 11.02] 11.5] 11.50 _ 11.521 11.57 11.49 11.37 13.0] 12.881 13.00225
GRTOSECAIR CALC 2.381 2.261 9.011 11.031 ]1.27 11.]8 11.05_ 11.10 11.06 10.86 11.65J 12.61 12.72 226
GRTO FURN CALC 224.412.,__.2_2_5=8_.8104.6 259.6 55.8 91.8 _ _109-_ _245.4 264.7 _264.3 262.672.8222728
OFAAIR FLOW 06-93] 24.2 73.7 ! 6g.o 174.7 245.9--'-_--235.91 ]49.7 ]57.] 140.0 71.5,
THPAIR FLOW CALC 0.00 0.00 35.10 56.47 72.6] 64.46 42.811 20.49 34.3C ]2.34 28.46! 40.72 32.181410
SECAIR FLOW 06-320 52.27 50.29 45.591 33.32 30.02 29.99 29.991 33.90 31.9_ 31.44 43.95 44.73 43.46229
Is| STGPRESS ]8-128 473.9 476.5 489.0 741.3 1073.01 1075.9 ]075.21 737.2 742._ 750.7 521.2 507.3 513.7219
OIL FLOW2A 05-100 .0033 .003] .0020 .0017 .0033 .0032 _ .00]_ .0017 .0017 .0017 .0017220
OIL FLOW28 07-10--'--0 .00]'-------8.001"--_ .001"--"_.---"_ .OOl'--_ .00]'-'-"'---'7.00171 .0017.---'_ ----'_-'----_'--'-_ .0017221
OIL FLOW2C 09-]00 .0016 .0016 .0016 .0016 .0016 .0016 .0016J .0016 .001( .0016 .0016 .0016 .0016 222

PWDP,RVRBASNCOAL USE_ ! 0.0 0.0 0.0 0.0 O.Oj 0.0 0.01 0.0 0.( O.Oj 0.0 0.0[ O.C 2 30 "



I I



,o, I I '9' !+,, I: I," i'" i,,, I,,, Iz,, 13,,l,,,TESTSEQ. _0. 1 4 I 5 8 19 I 10 ! 11 I 12 I 13
DATE 02126191102126191104122192104129192105118192105119192105120192105116192105119192105120192105116192105117192105117192
T]RE START 0535 l 0559 1 2232 1 i745 [ I050 [ 0922 [ 0932 l I°56 l 1429[ 1435 l 16°81°9331 1419

1311 l 1721 l 1642 1 1844[ 1212 I 1238 11859 1 1406
LOADNV 55 I 55 82 I 110 I 110 I 109 I 80 I 82 I 82 I 58

DATAPAGENO.4 FLUIDTENPERATURESF (C)- B&V

GASLVGAHP I Pel D.ol .D.Oi .0.01 0.01 0.01 0.01 0.01 0.01 o.ol D.01 D.D! D.DI D.Oi4,19.

DATAPAGENO. 5 FLUID PRESSI_ESPSIG (KGICH2)

TURBTHRDTP D3-|70 1448.3 1448.5 1449.81 ]450.0 1449.9 1450.211450.0 1449.8 1449.9l ]449.5l 1450.0 ]449.9 1450.051
SECSH OUTP CALC 0.0 0.0 0.0 0.0 O.OI 0.0 0.0 0.01 O.D[ 0.0 0.0 0.0 5 2
DRLIHPRESS 04-013 1481.7 1481.7 1487.011525.8 1600.4 1602.811603.3 1524.6 1525.211526.011487.1 1486.6 1487.253
L?G RH PRESS 15-102 197.3 197.1 201.51 301.8 431.6 431.31 426.1 300.3 302.51 305.61 214.7 209.6 211.554
ENTRH PRESS 15-108 206.9 206.6 210.1] 322.9 460.1L 459.0J 454.5 319.4 322.91 327.2J 228.7_ 221.2 223.155

........ 440.11 434.9 305.8' 308.91 312.91 218.2 ' 2i2:3 214.456FV HTRE EXT P 20-035 199.2 199.6 203.21 308.6 441.1
FV HTRE EXT P TRANS 201.5 201.4 206.01 310.6 443.5 442.6l 437.0 307.6 310.81 314.5 219.5 214.4 216.65 7

SECSH OUTP (T) TRANS_ 1457.5 1457.6 1458.611473.0 1492.7 1493.7[ 1493.5 1471.0 1471.511471.9 1461.4 1459.3 1459.5517
TRANS11472.9 1473.1 1476.7, 1521.5 1592.5 1594.2[ 1595.2 1518.8 1520.611522.2 1483.4 1479.7 1480.5518

DRUNPRESS ITTI TRANSI 199.9 199.8 204.3[ 306.0 436.2 435.4[ 430.3 303.2 306.2[ 309.91 217.2 212.3 214.5519
LVGRH-1P _(T") TRANSI 209.9 209.6 0.0 O.Oi .ENTRH-I P 00I '0.0' 0.0 0.01 0.01 ' 0.0 0.0 0.0520

DATAPAGENO. 6 Ale & GASDATA- PLANT

AHBIENTAIR DB TEI_° TC 0.0 0.0 0.0 0.0 0.0 0.0 O.Ol 0.0 O.Dl O.D 0.0 i 0.0 0.061
AIR ENTFD FAN T Hit 0.0 0.0 94.8 110.6 95.6 96.9 103.01 104.2 109.01 112.6 111.81 102.1 104.564
AIR LVG FOFAN T A 09-028 135.9 133.5 131.6 144.0 119.8 127.3 132.3i 134.6 139.31 141.6 147.91 137.8 141.272
AIR LVGFD FANT B 09-029 140.2 138.3 138.0 149.3 125.5 129.7 135.61 140.4 143.5l 147.1 152.4 ! 142.9 142.473
AIR ENTAH T RA 20-017 176.0 174.4 142.6 151.1 128.7 132.0 138.01 142.9 146.1 i 149.7 155.9 145.8 146.562
AIR ENTAH T R820'018 174.5 171.8 140.4 151.5 i27.2 132.0 138-0" 142.5 145.6 149.1 154.5" i44.7 144.66 '3
AIR ENTAH T LA 20-025 188.4! 183.5 134.2 147.1 124.2 129.8 135.2 137.4 141.8 144.0 150.4 139.9 143.31325
AIR ENTAH T LB 20-029 170.8 168.3 135.1 147.9_ 123.7 130.5 135.7 138.2 142.9 145.0 151.3 141.4! 144.61326
AIR LVGAH T R I.M 533.0! 531.0 501.1 581.9 611.9 595.5i 579.0 553.1 554.1 543.0 540.0 542.51 530.366
A[R LVGAH T L HW 530.4: 532.8 507.5 584.21 554.7 562.3 550.5 555.8 545.5 547.0 534.8 539.81 531.767
BRNSECAIR T 08-002 521.2! 520.9 509.4 585.5! 553.3 54,i.6 532.8 564.9 553.3 550.7 540.6 536.2 530.8142
BRNSA/GR T 08-001 511.7! 509.5 496.4 575.51 546.3 538.4 526.0 554.5 547.8 545.2 535.6 531.31 527.6143
OFATEMP 09-002 499.9! 502.9 456.9 538.2 _ 533.0 530.6 518.3 518.71 515.9 512.1 491.9 488.8i 484.9144
GASLVGAH T RA 20-019 295.I 296.0 282.3 314.3 318.4 313.8 314.2 294.3 312.4 309.5 294.7 287.41 287.8610
GASLVGAH T R82,0-020 269.7.! 269.0 261.0 298.5 297.4 294.0 296.4 28D.6 '?95.7 294.1 274.3 ,Z_-6i 265.96 ,]1
GASLVGAH T LA 20-027 267.6 266.4 256.7 291.4 276.9 282.3 283.6 272.2 279.5 282.0 271.2 262.7 266.2 1327
GASLVGAH T L820-024 275.5 274.6 260.5 294.8 284.7 288.1 287.1 276.9 283.0 284.2 275.3 266.0 271.01328
GASLVGRH PS T AVE 591.5 595.8i 555.0 648.0 641.1 648.9 6,?.8.2 634.4 617.8 609.8 590.1 595.D 584.21317
GASLVGSH PS T AVE 556.1 555.8i 500.9 601.6 672.1 662.0 630.4 555.4 587.2 564.0 533.7 530.5 52'9.31319
GRGASTEIqP A BV D.O.... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ,,0.01 0.0 0.,0 0.0148
GRGASTENP B BV D.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 9
02 LVGECON R 11-172 3.0315 4.0]00 2.1445 2.9457 2.8776 3.0207 2.8706 2.9550 2.9621 2.9890 3.3510 2.6392 2.6661620
D2 LVG ECON L 11-170 2.3750 2.7679 2.0723 2.5013 2.9398 2.8138 2.9855 3.0672 2.9121 2.9433 2.9272 3.6294 3.9454621

D2 IN SECAIR 06-254 19750i 19.77 17.9] 16.45 1_.99 15.99 16.00 16.41 16.23 16.21 ]6.92 17.00 ]6.9311329ACCUREXNOX PPIq 06-,553 0., 0.0 343.6 222.0! ,299.0. 255.7 241.7 253.3 250.3 234.2 283.,61 296.2 286.5 ]39



.EST.O ,.OT,.'T a"A''gA 'P 13PI'P I
OATE [0212619110212619] 04122192 04129192 05118192 05119192 05120192 05116192 '051]9192 J05120192J051]61921051] 7192J051171921
TIRE START ] 0535 J 0559 ] 2232 J 1745 i 105010922 I 0932 I 1056 11429 i 1435 ! 160e I 0933 I 1419 I
TIRE END I o552 I o61o I 0036 I 1859 i 1406 I ]2zz I 1238 I 1311 i721 I ]642 I 1844 I 1127 I 1650 I
LOADI_ I 55 I 55 i 55 1 82 I 110 I 1]0 I 109 1 80 82 1 82 1 58 1 58 I S8 I

DATAPAGENO. 6 AIR & GASDATA- PLANT

ACCUREXSOX PPH 6-555 0.0 0.0 1132.0 1185.1 960.2 ]034.4J 1019.7 1075.6 1048.6 ]059.7 1104.3: 1073.2 ]0]8.3 13 10
ACCUREXCO PPR 6-425 ' 0.00 0.00 16.82 68.10! 35.31 39.51! 23.21 60.74 50.66 53.69 88.74 61,66 61.37 "13 11
ACCUREX02 X 6-554 0.0000 0.0000 4.0956 4.]864 3.0371 2.96711 3.1927 3.6502 3.4046 3.5097 3.5008! 4.3289 4.6128 13 ]2
BRNSECAIR P IN gG 6-250 10.55 11.13 9.92 ]6.24 23.49 23.931 22.72 16.02 14.69 15.55 13.71 13.31 13.04 14 5
BRNGASRECP IN WG 6-252 9.90 ]0.58 9.44 16.22 23.46 23.821 22.73 15.94 14.65 15.34 13.35 12.83 12.67 14 6
FURNACEGASP IN WG 8-100 7.14 .8.09 6.84 ]4.18_ 20.33 20.6]J 19.87 13.70 12.47 ]3.53 8.77 8.46 8.56 ]4 7
BARORETR]CP IN HG PB 0.00 0.00 29.3] 29.06 29.59 29.5!! 29.50 29.20 29.46 29.46 29.10 29.34 29.41 6 29
REL HUHIDITY _ TST 0.0000 0.0000 7.7180 7.528] 7.7503 7.78191 7.7016 7.7277 7.5568 7.5073 7.5299 7.655] 7.6237 6 30

DATAPAGENO. 7 AIR & GASDATA-

ARB]ENTAIR TENP TC 0.001 0.00 42.891 76.62 68.06 66.981 75.20 78.84 78.93 83.68 i 86.411 62.58 66.76! 7 ]
AIR LVGFO FANT A TC 139.41 136.9 !35.!! 147.5 123.3 130.61 135.6 137.9 142.5 144.8 150.91 ]41.1 144.61 7 6
AIR LVGFD FANT e TC 143.21 141.1 140.91 152.3 128.6 !32.7_ 138.6 143.4 146.5 150.1i 155.21 145.9 145.517 7
AIR ENTAH (T) GRI :.-'.-'.:: ]75.2! 139.31 150.7 127.3 132.31 137.7 141.5 ]45.1 148.oi 154.61 1..o 145.71 7 4

GASLVGAll _ GRI 273.4J 272.5_ 259.0J 290.8 286.0 286.7J 286.5 272.0 282.7 282..41 270.9] 263.9 266.7] 7 10GASLVGECON Ti L GRID 609.7 613 6 606.1 661.6 644.4 660.0| 656.8 622.4 647.0 659.7" 501.6' 589.? 575.6 7 ']4" 1

GASLVGECON (T) R GRID 565.6 565.4 525.0 630.0 677.5 663.3 638.4 585.9 603.2 584.1 563.9J 556.9 554.6 7 ]5
GASTERPLVGGR FAN GR]O 580.4 581.51 5]5.8 6]5.0 0.0 552.7i 540.3 588.7 577.7 0.0 567.3 568.3 563.4 13 7
02 LVG ECON (T) L GRID 2.7853 3.1000 ! 3.0899 3.4967 3.1829 2.8967 ! 2.8424 3.2158 3.0066 2.8930 Z.8839! 3.7080 3.9581 7 20
02 LVGECON (T) R GRID 3.0287 3.1500 2.7176 3.2026 2.8930 2.9570 2.8385 2.8848 2.8134 2.7654 3.1296 2.9340 2.9489 7 21
CO LVGECON (T) L GRID 76.3 86.5 53.5 90.0 82.0 127.6! 95.9 100.7 103.3 104.2 119.1i 138.0 118.1 13 5
CO LVGECON (T) R GRID 94.1 102.3 52.8 76.0 45.7 64.3 68.0 95.5 84.0 81.0 106.6 80.0 /9.3 13 6
C02 LVGECON (T) L GRID 16.03 15.60 16.06 15.30 15.82 16.82 15.96 15.65 16.331 16.12 15.83 15.33 15.25 7 22
C02 LVGECON (T) R GRID 15.30 14.61! 15.71 15.14 15.60 15.60 15.76 15.69 15.52! 15.89 15.52! 15.67 15.77 7 23

NOXLVGECON (T) Lj GRID 384.9 353.9 343.2 299.4 ?60.2 249.5 i ?49.0 256.3 250.6 232.8 324.0 296.4 304.9 7 24
NOXLVGECON (T) R GRID 393.4 361.0 385.1 0.0 316.i 286.7 299:3 304.8 288.2 294.0 319.4" 37].2 331.2 7 25
02 LVGAH (T) GRIO 10.64 10.39 5.22 4.96 4.4] 4.42 4.49 5.19 6.36 5.69 6.17 6.82 10.97 13 ]
C02 LVGAH (T) GRID 38.02 27.33 20.09 22.23 39.43 42.15 33.91 39.77 34.8] 33.39 37.23 36.17 40.79 13 3
02 LVGGR FAN (T) GRID 18.31 18.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13 4
DRYBULBTERP (T) TST 0.0, 0.0 0.0, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7,?6
WETBULBTEMP (T) TS :.:: O.OJ .... 0.0 ' 0.0 : :: 0.0 0.0 0.0 0.0 o_ot 0.0 0.01 7 27

DATAPAGENO. 8 FV HTRTEIC'ERATURESF [C) - PLANT

HTR E EXT T IN 636.0 629.41 601.3 684.2 744.8 743.21 740.7 673.1 679.2 679.9 633.61 645.] 640.01 8 1
F'_ HTRE LVGT IN 390.2 389.91 389.3 427.6 458.1 451.01 456.5 424.8 425.8 427.2 396.81 396.2 396.91 8 5

FV HTRE ENTT HI/ 330.1 329.7J 328.0 360.0 383.3 382.7l 382.0 357.3 358.0 359.2 336.61 336.3 335.4 8 7
F_ HTRE DENT IN 339.5 339.21 338.5 373.9 406.4 406.41 403.6 372.8 373.5 374.9 345.51 35].7 349.0 8 13



l... I..A i.oA ]: 18, I., I,, i,, t-l.p ITESTSEO.NO. I 2 ! 3 I 4 7 I 8 I 9 I 10 i 11 ! 12 i 13 I
DATE !02/26/91 i02126191104122192i 04129192!05/18/92 !o5/19/92i05120/921 05/16/92105119192105120192!o5/16/92J051t7192i05117192I
TIHE 5TART [ 0535 [ 0559 I 2232 I 1745 i 1050 I 0922 [ 0932 i 1056 I 1429 I 1435I 16oo I o933I 1419 I
TIS[ ESD I 0552 I 0610 I 0036 ] 1859 I 1406 i 1112 ! 1238 i 1311 i 172] I ]_2 I 1844 I 1127 i 1650 I
LOADI_ I 55 I 55 I 55 I 82 I 110 I 110 i 109 I 80 I 82 I 82 i 58 I 58 I 58 !

DATAPAGENO. 9 FI/ HTRTENPERATURESF (C) - B&I4

SSH PENDIN LEG 1! 848.0l 785.9 841.8 9 17
5SH PENDIN LEG 2 875.01 816.0 865.0 9 18
SSH PEND[N LEG 3i 865.6J 830.1 872.2 9 19
55H PENOIN LEG 4! 860.91 848.0 882.1 9 20
SSH PENDIN LEG 839.5 868.1 9 21
SSH'PENDiN LEG 6! 10-033 841.7 842.8 854.8 881.9 887.9 885.5 883.8 873.3 866.0 859.1 883.0 892.1 898.7 9 22
SSH PENOIN LEG 7] 10-034 841.3 849.2 849.1 882.9 891.7 887.] 884.8 889.2 887.6 885.2 90l.Oi 893.5 880.5 9 23
55H PEND[N LEG 8 !10-035 851.9 859.0 849.5 874.7 883.6 881.5 879.1 874.5 883.6 880.1 887.0 880.1 864.9 9 24
5SH PENDIN LEG 9 10-036 869.6 875.7 848.7 877.8 879.1 880.3! 880.4 864.2 882.1 875.2 871.4 876.3 861.2 9 25

55H PENDIN LEG lO 10-037 850.6 862.5 818.0 852.1 850.0 852.4 857.6 834.1 852.9 845.1 835.6 861.9 841.8 9 26
RH PENDIN LEG 1 09-049 916.7 913.5 871.5 946.1 945.0 944.61 939.9 938.3 948.2 936.0 908.7 = 941.5 9Z5.3 8 17
RH PENDIN LEG 2_09-050 897.0 894.5 860.1 940.2 942.6 939.91 935.3 937.3 941.5 926.7 909.6 939.6 922.9 8 18
RH PENDIN LEG 309-051 907.1 904.0 863.7 940.0 940.8 939.6 934.9 934.0 942.1 929.2 905.2i 937.6 921.4 8 19
RH PENDIN LEG 4 09-052 901.1 898.3 860.1 938.8 940.3 938.6 934.3 933.8 940.0 926.1 905.5! 937.1 920.8 8 20
RH PENDIN LEG 5 09-053 937.2 933.2 0.0 O.0 0.0 O.Oi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8 21
RH PENDIN LEG 6 lO-O01 93i.9 930.7 " 893.6 951.9 962.3 960.9i" 953.7 957.9 959.8 958.3 928.9! 956.9 938.3 8 22

RH PENDIN LEG 8710-002 919.7 917.0 868.2 931"96 933.5 932.1 928. l 922.1 940.0 932.3 891.8 919.9 902.98 Z3RH PENOIN LEG 10-003 940.1 935.4 870.0 939. 928.4 932.8 932.5 913.4 937.2 929.1 878.6 923.9 907.9 8 24
RH PENDIN LEG 9 10-004 914.7 912.0 870.5 945.6 944.7 944.2 939.7 938.1 948.0 935.5 908.7 941.5 924.7 B 25
RH PENOIN LEG 10 10-005 912.5 908.8 824.9 895.6 i . 885.6 899.0 896.6 860.4 891.51 875.8 833.3 i 889.1 670.3 8 ?.6
RH ]NTMFINDHG,.E R 10:038 ' 924.8 915.6 867.8 942.8 944.4 944.1 938.4 936.3 945.6! 934.1 904.4! 938.2 925.7 8 27
RH ]NTH lINDHOLE L 10-039 848.7 844.2 771.5 839.8 844.1 850.5 847.2 817.8 844.0 829.6 790.4 822.4 815.6 8 28
PSHOUTLEGT 09-017 790.3 780.9 699.1 775.7 801.2 793.1 766.4 759.0 767.7 768.3 760.3 785.6 759.9 14 11
PSHOUTLEGT 09-018 794.6 783.4 705.7 778.9 814.3 801.1 774.6 760.9 769.7 770.2 758.1 791.9 767.5 14 12
PSHOUTLEGT 09-019 745.8 740.2 661.5 718.8 757.9 758.1 725.6 708.0 726.9 728.0 722.3 711.4 696.5 14 13
P5H OUTLEGT 09-020 760.2' 753.9 672.2 733.6! 774.9 775.8 739.4 7]7.3 738.3 737.0 732.4 731.4 712.5 14 |4
PSHOUTLEGT 09-021 774.3 768.9 690.1 762.2 _ 783.5 780.1 750.1 745.8 755.3! 755.2 753.6! 767.0 743.6 14 15
PSHOUTLEGT 09-022 786.1 780.4 703.2 775.7 792.2 785.3 760.8 761.1 765.3 767.9 762.8 786.3 759.8 14 16
PSHOUTLEGT 09-023 770.3 762.0 683.1 751.3 790.2 780.41 754.0 733.1 744.5 746.7 735.4 762.4 737.1 14 17
PSHOUTLEG1" 09-024 796.8 788.5 716.5 788.7 818.9 806.5i 778.9 772.6 776.9 776.9 768.3 801.6 776.8 14 18
PSHOUTLEGT 756.81 694.1 753.0 19
PSHOUTLEGT 774.3l 717.2 777.6 14 20
PSHOUTLEG T 779.91 724.9 788.6_ 14 21

DATAPAGENO. lO PULVERIZERCOALANDPA FLOW

CYCA COALFLOWKLB 05-1041 16.23 16.67. 16.22 22.671 21.58i 20.971 20.65 22.96 21.571 22.45 17.13 16.79_1 16.8211o 1

CYCB COALFLOWKLB 07-110J -.01 -.Ol -.01 ..... 21.571 21.01J 20.67 -.01 -.01] -.01 -.01 -01] -.01]10 2
CYCC COALFLOWrL8 09-110] 16.25 16.63 16.23 22.651 21.541 20.97_ 20.68 22.92 21.571 22.47 17.10 16:761 16.78i10 3
CYCA 5EC AII_ FLOtd% 06-1701 147.9 140.7 138.4 212.81 204.7j 202.2] 201.9 216.8 212.5] 218.4 155.1 158.81 159.1110 16

[ [CYCB SECAIRFLOW%08-1701 1.5 1.7 4.2, "-"I 202.91 199.51 198.5 5.3 5.2 6.3 5.2 i_:_ 149.I|I0 18CYCC SECAIR FLOW% 10-1701 162.9 i57.4 138.3 213.11 204.4i 202.5] 202.6 216.7 213.2 218.8 154.6
CYCA $EC AIR T 20-002[ 498.2 493.7 466.2 531.01 552.21 545.4J 530.1 502.6 520.0J 508.7 499.2 ,199.8J 492.7111 1
CYCB SECAIR T 20-0031 526.0 524.3 500.6 572.21 574.81 574.81 560.2 551.5 544.91 543.5 52'8.6 524.51 519.5111 2



TEST NO. l 40T 1 4IT l 14A I 19A 1 5,° 1 511 1 8,° I lP I _ [ 9P [ 21_ I 3P [ 4P l
TESTSEQ.NO. I 1 I _ I 3 ! 4 I 5 I 5 I 7 I 8 # 9 I ]0 i 11 I 12 I 13 I
DATE | 0212619; 102176191_04122192_04129192_05118192[05119192 [05120/92 [05/16i92 [05/19192 !05/Z0/92105126/92105/17/92105117/_ !
TIN[ START I 0535 I 0559 J ?232 I 1745 J 1050 J 0922 J 0932 i 1056 I 1429 I 1435 I ZSOe I 0933 I 1419 !
TI_ END I 0552 I 0610 I 0036 [ 1859 J 1406 ! 1212 I 1238 I 1311 i 1721 ! 1542 ! z544 I 1227 I 1650 #
LOAD_ | 55 i 55 I 55 I 82 ! 110 i 110 i 109 i 80 I 82 I 82 I 56 I 58 I 58 I

DATAPAGENO. lO PULVERIZERCOALANDPA FLOW

CYCC SECAIR T 20-004 [ 498.1[ 495.1[ 477_61. 541.21[ 513.91 521.4 510.6 i 520.2, _...._!_7,m 515.4j 502.7 502.5 498.Z[11 3

PULV COALFLOVKLB 06-3141 16.96J ]6.941 16.231 22.511 28.27i 28.39 28.141 22.34 22.931 23.52J 16.36 16.03 15.59110 4

PULVPA FLOW 06-275 48.401 49.401 47 741 51.33J 60.051 59.65 59.90 i 52.95 53.431 54.12] 48.0] 48.05 48.05110 19
PULVINLET T 09-034 475.1J 470.71 451..91 540.51 525.91 528.2 515.21 510.5 509.11 509.2[ 485.0 411.9 4119111 1
PULVOUTLETT 09-040 146.4| 144_71 148.51 171_4] 154.1l 165.3 153.9J 165.8 174.91 17.5.2! 18!.0 170.1 156.0111 8

DATAPAGENO. 11 PULVERIZERINLET TENPANDPA DIFF"

PULVOIFF P fN t/G 06-274 5.321 6.02t 6.081 13.fl 14.31 15.71 14.65l 8.94 13.10i 13.7.5 5.65 .E.E_.] 5.73|11 9
PUL¥ AIMPS 06-276 201.91 201.91 202.21 239.2 269.7 _ 295.7 27!.5] 217.2 240.51 246.9 297.7 195.01 197.4111 20
PULVPA FANAMPS 06-277 27.151 26.751 :7.::' 65.66 94.05 95.05 92.661 56.10 66.2'91 70.98 30.43 30.261 30.11111 11
ROTCLASS AHPS 06-278 37.841 38.251 45.761 47.19 49.04 48.43 49.071 42.46 45.21! 47.36 42.57 42.591 42_40111 12
ROTCLASS RPM 06-270 140.7J 140.6[ 163.4] 160.1 160:5 162.0 161,51 148.6 160.2l 161.8 153.6 155,01 155.0111 13
ROTCLASSDP IN 1m_ 06-345 .22541 .2364[ .33571 .4881 .5177 .5611 .54261 .3350 .4738 .5007 .2644 .27261 .2790111 ]din
COALSILO LEVEL 06-310 29.83l 24.881 35.801 72.22 75.91 79.52 81.871 81.31 80.86 03.68 03.52. 78.991 77.51111 15
FLAME INTENSITY#l 7, 06-279 105.11 106.11 105.21 106.1 106.2 106.1 105.11 106.1 lO5.11 106.0 106.1 106.11 106.1111 16
FLN,IE INTENSITY#2 X 06-295 9!.5! 105.71 105.51 106.1 105.5 105.4 105.51 105.8 105.01 106.1 106.1 105.71 105.7111 17
FLAMEINTENSITY#3 )_ 06-296 106.01 106.2 i 106.11 106.2 106.1 106.1 105.21 105.2, 106.21 0,0 102.7 !04,31 1o4.8111ze
FLAHE INTENSITY#4 )_ 06-297 ]05.81 105.9l 105.71 106.1 105.6 [05.6 105.81 105.0 105.Z! 106.1 106.1 1O5.71 105.4111 1_

DATAPAGENO. 12 OPERATORPOSITIONS%

RH SP VLV POS 15-077 -5.00 -5.001 -5.001 -5.00 56.141 50.29 38.461 -5.00 -5.001 -5.00 -5.00 -5.00 -5.00_12 l
SH SP VLV POS R 13-]90 53.62 42.101 0.001 38.49 50.841 41.45 33.531 50.05 37.191 49.96 46.59 38.76 31.79112 3
SH SP VLV POS L 13-191 52.08 43.151 0.001 35.09 39.031 38.18 31.991 0.00 26.401 33.99 0.00 0.00 27.22112 4
GRDMPRDEMAND 116-044 84.42 93.291 40.19i 70.52 -5.001 -5.00 -5.001 59.58 28.801 64.42 98.26 94.37 97.21t]2 9
RECIRCAIR I)I4PRP05 12-176 9.26 10.06J 0.00[ 0.00 0.00[ 0.00 0.001 ..O.O0 0,0o I 0.00 0.00 0_00 O.OOlZZ13
SH PASS DMPRPO5 14-180 20.4 .......... 18.4 100.0i 100.0 69.31 4.1 1911 24.8 .1 .1 _11Z15
RH PASS DMPRPOS14-180 100.0 100.01 lO0.Oi 100.0 20.6l 72.9 67.5! 100.0 100.01 IO0.O 100.0 100.0 100.0i12 16
OVRFIREAIR DMPRPOS06-115 10.28 27.051 24.641 40.80 53.381 56.38 50.091 36.76 37.511 35.36 25.91 25.52 2'6.05112 17
BRNSECAIR OMPRPOS06-286 33.53 32.051 28.751 20.07 18.261 18.13 17.511 20.17 17.9Zl 17.09 29.75 30.2'8 28.95112 18
HOTPeI AIR DMPRPOS,06-55,6 100.0 100.0] 100.01 100.0 99.61 99.4 _-"-! 99.3 _J.41 99.4 96.3 99.4 99.31zZ 19.
BRNGASRECDMPRPOS06-324 0.00 o.ool 2!.37! 31,47 33.001 3".1.65 '31.47i 30.04 27.221 28.9] 50.14 78.24 44 741j1220

DATA PAGE NO. 15 MISCELLANEOUS

GAS LVG SH PASS IA[08-003( -335.3 -333.51 -298.41 -34o.9i -441.21 -452.3 -401.2J -311.5 -gl.ll -316.9 -201.2J -290.I -285.6m15 1

GAS LVG SH PASS 18105-0041 559.x 559.2l498.3i597.3j675.6i 565.3 531.4i 549.6 582.71551.5 529.81579.9 575.1'152
GAS LVG SH PASS ICI08-005i 571.7 572.31 508.61 616.9i 703.21 675.I 545.I( 559.3 592.11 567.5 538.9, 537.7 533.3J15 3
_._,SLVG SH PASS ID_08-006i 581.9 579.7l 518.5[ 632.1) 725.6i 712.9 677.6i 516.2 519.5l 588.0 55J.3_ 549.0 546.0"15 4

GASLVG SHPASS 2AJ08-017J 528.1 534.3] 479.6J 560.7| 624.61 624.9 597.21 52.7.7 557.1] 541.1 509.11 805.2 505.41155GAs LVGSH PASS 28108-0181 541.1 540.71 488.81 572.41 641.21 536.4 609.61 5,39.2 568.61 545.6 .... 518.4 518.0 512.4115 6



"rESTSEO._. ] i i Z i 3 I 4 ! 5 I 6 i 7 I 8 I 9 I 10 I 11 ! lZ i 13 I
OATE 102126191I02/26191104122192104129192I05118192[0511919Z I05120192Io511619zio5,19192io512oi_lOS/16192io5/i7_ lOS/171921
TI_ STAnT I O5351 05591 22321 17451 10501 09221 09321 I0561 14291 1435 1 16081 o9331 1419 [
Tl_( ENO ! 0552I 0610I 0036I 1859I 1406I 12]z i 123eI 1311i 1121I 1642i 1e44I 1127I 1650I
LOADt_f J 55 I 55 I 55 I 82 I 110 I 110 !109 I 80 I 82 I 82 I 58 I 58 I 58 I

DATAPAGENO. ]5 NISCELLAilEOUS

GASLVGSH PASS 21: 15 7

C.d_5LvGSH PASS ZD'08-020 574.3 575.1 513.5 624:1 699.5 685.3 660.5 578.0 606.3 585.0 554.8i 551.5 541.5 15 8
GASLVG SH PASS 3A 08-021 553.4 55,4.1 504.3 593.9 660.1 660.7 635.9_ 5.52.1 586.8 561.4 535.6 529.8 530.2 15 9
GASLVG SH PASS 38 08-022 559.3 558.0 507.0 615.3 676.2 660.2 633.31 560.4 586.3 512.7 540.6 534.6 536.6 15 10
GASLVG SH PASS 3(: !08-0Z3i 552.8 552.6 501.7 599.3 666.5 654.8 627.5 555.9 583.1 564.1 535.0 530.0 531.1 15 11
6A5 LVG SHPASS 30 i08-024 -454.4 -451.4 -407.6 -488.9 -596.8 -596.2 -543.9 -449.9 -474.6 -439.3 -398.3 -428.4 -425.2 15 12

_,S LVG RH PASS 4A 08-033 582.8 587.2 545.2' 634.2 621.0 632.8 615.3! 608.5 601.1 595:4 574.8 586.]. 57Z.3 15 13
GASLVGRH PASS 4B 08-034 6l[.l 611.2 559.7 656.1i 638.5 650.8 630.0 62'6.0 615.8 612.2 584.0 599.6 585.| 15 14
GASLV6 RH PASS 4W.,08-035 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 ]5 Z5
GASLV6 RH PASS 4DI08-036 616.3 618.2 579.0 696.7 684.2 688.5 659.0 668.2 650.5 635.5 63Z.4 619.6 606.4 15 16
GASlVG RH PASS 5A 08-049! 579.5 584.7 534.9 616.9 615.0 626.3 607.9 601.8 593.3 588.7 564.41 576_3 567,.9 15 17
GASLVGRH PASS 58 08-050 596.2 602.4 54).5 640.2 630.6 632,92 619.0 616.8 605.6 601.2 573.6! 586.4 514.0 15 18
GASLVG RH PASS 5(: 08-051! 594.0 597.5 556.3i 651.0 646.2 651.2 627.6 638.8 621.4 612.1 591.8 592.8 595.2 15 ]9

GASLV6 RH PASS 50 08-052 576.5 580.3 548.4 650.4 640.4 649.0 624.7! 633.7 616.1 607.0 586.6 590.3 581.7 15 ZO
GASLV6 RH PASS 6A 08-053 584.7 589.4 547.8 62'7.0 624.6 634.1 619.0 6]4.6 605.5 600.5 581.9 585.4 578.5 ].5 21
6,ASLVGRH PASS 6BI08-054 599.1 603.5 566.1 ! 651.6 650.0 658.2 638.5! 642.3 629.8 622.1 600.4 601.4 598.5 15 Z2
GASLVGRH PASS 64: 15 23
GASLVGRH PASS 60 15 24

15 Z7

RIGHT= A = V 15 Z8



RB-369 21 Oct 1992 10:13:56

TEST NO. FI F2 F3 F4 FS F6 F7 F8 F9 FIO F11
TEST SEQ. NO. 1 2 3 4 S 6 7 8 9 10 11
DATE 091?8192 09128192 09128192 09/29/92 091?9192 09130192 09130192 09130192 10101192 10102192 10103192_
TIHE START 1446 1057 1920 1333 1708 1235 1713 2005 2245 0210 0523
TIME END 1702 1302 2104 1545 1913 1429 1846 2138 0839 0354 0707 i
LOAD I_d 77 110 110 77 110 52 83 82 54 82 37

FUEL ON ON ON ON ON ON ON ON ON ON ON
ALPHA]
ALPHA2

FI AV6 SCANS35-->47 : 79 _ : CYC. SAMEAS 110 Hi_W/RBN
F2 AV6 SCANS16-->27 : 110 HS/: W/RBN
F3 AVGSCANS61-->70 : 110 t4W: WITH REBURN
F4 AVGSCANS 3--112 : 79 Hid : CYC. SANEAS 110HW W/RBN
F5 AVGSCANS 3-->12 : 110 144 : WITH REBURN
F6 AVGSCANS 5-->15 : 54 NW: CYCSAMEAS 82 I_d W/REBURN
F7 AVGSCANS27-->35 : 82 MM : W/RBN
F8 AVGSCANS42-->50 : 82 14n¢: W/RBN
F9 AVGSCANS11--)21 : 54 _ : CYCSANEAS82 NWW/REBURN
FIO AVGSCANS28--)37 : 82 HM : W/RBN
FI] AVGSCANS48-->57 : 40 HW: CYCSANEAS 58 144W/REBURN

OATAPAGENO. 2 FLOWSNLBLHR

LOAD_ 8 110. 77.21 109.9 52.41 82.6 82.51 54.0 82.4 i 37.31 2 |
HAIN STEA_IFLOW 8' 776.4 513.0 i 118.2 353.01 566.8 564.31 362.4 568.31 252.81 2 Z
]ST STGSTMFLW 9_ 772. 501.61 774.4 347.41 545.6 542.91 358.1 547.4 247.01 2 23
FWFLOW 7[ 786.3 515.91 779.5 368.21 556.6 $55.0i 376.3 562.61 275.31 2 3
BLOWIX)MNFLOW 0 O.O 0.01 0.0 ,0.0 i O.O.O.O[ O.O 0.0 i 0.01 Z 4
_H SPRAYFLOW 14-192 O.O000 0.0000 1.4258 O.O0001 0.0000 O.O000+ 0.0000 0.0000" 0._ 0.0000 0.0000 2 5
SH SPRAYFLOW Li17-052 1.8867 4.7378 4.1890 5.3991 4.1386 0.0000 7.6953 8.2?79 O.O000 O.O000 0.0000 Z 7
5H SPRAYFLOW R 17-056i 2.66 4.07 1.20 7.75 4.77 O.OOi 7.82 11.95 O.O0 0.00 0.00 2 8
_R FANAHPS A 16-181 39.45 25.80 26.63 37.44 25.31 -.02 -.OZ 0.00 42.74 31.59 O.OOi Z IZ

FAN_ B16-183 .05 .06 .08 .06 .06 43.62 39_18 38.99 .06 ,,.06 44.25 2 13
_R FAN BUSVOLT EST 4160.0 4160.0 _ 4160.0 4L60.0 4150.0 4160.0 4160.0 4160.01 4160.0 4160.0 4160.0j Z 14
TOTALGRFLOW CALL 232.6 80.9 91.7 207.9 79.2 273.4 226.9 227.7 266.6 138.0 269.1' 2 Z4

TO SECAIR 06-932 1.98 11.92, 12.08 2.32 12.02 2.78 11.54 11.67 3.04 ]l.90 3.412 2 25
TO SECAIR CALL 1.80 11.67 11.70 2.04 11.93 2.37 11.81 11.97 _ 2.70 12.06 2.71! 2 26
TOFURN CALL.i 230.8 69.2 80_0 205=9 67.6 271.0 215.9 216.6 2164.2 12t5.7 266.4 _ 2 27

OFAAIR FLOW C_-931 31.6 235.2 246.2 30.9 245.0 30.0 175.6 174.1 27.5 175.3 27.1 i Z 28
THPAIR FLOW CALC 35.11 46.76 63.22 41.12 53.26 50.83 16.34 26.17 55.21 19.57 69.39 14 10
SECAIR FLOW 06-320 18.39 30.00 30.00 31.24 30.00 31.21 _ 31.30 31.32 31.22 31.42 31.20! 2 29
1st STGPRESS 18-128 690.4 1075.5 1075.2 588.0 1077.1 467.8l 750.9 747.0 483.0 753.4 324.2 2 19
OIL FLOW2A 05-100 .0017 .0017. .0017 .0017 .0017 .0017 , .0017 .0017 .0017 .0017 .0031 2 20
OIL FLOW26 9 i .0023 .0017 i .0017 .00171 0.0000 .0017_ .0017 .0017, .00!71 2 21
OIL FLOW2C 6 .0016 .0016" .0016 .00161 0.0000 .0016J .0016 .oo16i .00161 2 22
x mmnerr eASNCOAL Oi 0. O.Ol O.O O.Ol O.O O.Ol O.O O.Ol O.Ol2 3O





T.T.O. IF1 I- IF,, I It6 It, it8 r9 I f,o I',l I
DAlE _09128192_09128/92[09/28/92 |09129192 09129f92 09130/92 ,09130192[09130/92 10101192[ 10102192[ 10/03/92[
Yl_ START I 1446 I 1057 I 1920 } 1333 I 1708 I 1235 ] 1713 } 2005 2245 | 07.10 I 0523 I
11HF. ENO I 1102 I 1302 [ 2104 i 1545 [ 1913 [ 14?9 [ 1846 [ 1138 0039 [ 035,1 _ 0707 I
LOAD I_ ! 77 | 110 | 110 i 77 | 1]O | 52 | 83 | 82 5,4 | 82 | 37 |

DATAPAGENO.4 FLUIDTERPERATLIRE5F- B&W

GASLVGAll P I P8 I 001 001 0.01 DO1 0-01 001 ....001 001 OOI 0.0l 0.014 IP

DATAPAGENO. 5 FLUID PRESSURESPSIG

TURBTHROTP 03-1701 ]450.1 1450.01 1450.2 1450.3 1450.1 1450.51 1450.4 1450.2 1450.0 1450.01 1449.8 5 1
SECSH OUTP _',.,,L_; 0.0 0.01 0.0 0.0 0.0 0.01 0.0 0.0 0.0 z.:: 0.0 5 2
DRUHPRESS 04-0131 1520.5 1609.71 1608.9 1518.0 1607.7 1483.11 1531.4 1530.6 1484.3 1531.81 1457.0 5 3
LVGRH PRESS 15-1021 282.3 426.2i 428.6 281.9 425.1 192.5i 305.1 304.5 197.9 305.81 129.8 5 4
ENTRH PRESS .15-1001 295.8 450.1J 453.6 297.9 453.1 201.7L 324.2 323.0 207.5 323.6] 133.7 5 5
FWHTR E EXT P 20-0351 286.3 433.41 436.6 286.9 433.9 193.61 311.4 310.6 200.3 3:i.S: 1?6.0 5 5
I_ HTR E (XT P TRAN$1 288.4 435.21 438.0 288.3 434.7 195.11 312.4 311.8 201.7 312.61 127.4 5 7
SEC 5H OUTP (T) TRANSI 1456.9 1483.51 1484.1 1457.0 1483.1 1446.71 1462.0 1461.9 1446.8 1451.41 1442.1 5 17
DRUMPRESS (T) TRANSI 1486.3 1575.01 1574.8 1485.2 1574.0 1450.81 1496.5 1496.0 1451.5 1498.21 1434.4 5 18
LVGRH-I P (T) TRANS] 284.5 429.0j 431.9 284.2 428.9 193.9! 307.8 307.2 200.1 308.5J 131.1 5 19
[NT RH-I P (T) i TRAN$1 296.7 447.31 450'1 296.4 445.7 0.01 0.0 0.0 0.0 0.0 5 20

"DATAPAGENO. 6 AIR & GASDATA- PLANT

AHOIENTAIR DO TEIIP TC 0.0 O.OI 0.0 0.0 0.0 O.OI 0.0 0.0 0.0 O.0_ 0., 6 1
AIR ENTFO FANT I.M 81.9 75.1 82.2 93.8 96.7 94.4 99.2 94.7 95.1 93.1[ 100. 6 4
AIR LVGFD FANT A 09-028 119.1 108.1 112.4 129.4[ 127.2 134.51 133.2 129.6 135.8 129.5" 145. 7 2
AIR LVGFD FANT 8 09-029 119.5 109.7i 109.3 126.8l 122.4 132.5l 132.7 128.6 134.5 lZS.Z] 144. 7 3
AIR ENTAH T RA 20-017 163.3 151.81 140.3 151.3[ 141.5 174.7_ 160.3 157.2 162.0 176.1 6 2
AIR ENT_AHT RB 20-018 143.8 136.1 134.0 149.41 143.6 168:7 15,4.7 150.6' 162.7 152.1 181.2 6 3
AIR ENTAH T LA 20-025 119.1 173.4 175.1 190.5 189.4 194.7 187.4 184.91 186.5 191.3 201.9 13 25
AIR ENTAH T LB 20-029 162.6 153.8 147.9 174.3 160.1 187.8 166.9 163.7 174.1 172.1 186.5 13 26
AIR L_ AH T R FlY 0.0 0.0 0.0 557.1 618.8 511.7 551.5 568.9i 525.9 .541.2 506.0 6 6
AIR .LVGAHT L If,,/ 566.7 552.8 583.3 571.6 ....581.5 517.8 545.0 557.7 .540.4 577.3 501.1 6 7

BRN5EC AIR T 08-002 521.2 542.5 556.1 528.4 563.3 510.1 550.4 566.9 531.0 576.0 499.0 14 Z
BRN5A/GR T [08-001 493.2 540.4 565.3 507.1 567.2 487.5 547.0 564.vi 506.4 567.6 485.4 14 3

OFATEMP 09-002 466.1 541.9 559.1 459.6 566.1 436.6 5,?4.6 540.1 473.7 540.8 450.0 14 4
GASLVGAH T RA 20-019 287.2 299.2 304.5_ 289.2 310.7 276.1 290.3 2'93.0 288.4 283.6 274.1 6 !0
GASLVGAH T RB 20-020 273.9 286.5 290.7 276.8 297.0 257.01 277.9 279.8 271.0 273.1 250.5 6 11
GASLVG'A.HT LA 20-027 270.6 275.5 282.7! 280.0 " 2§4.7 "268.2 272.2 274.6 281.3 280.0 264.5 13 21
GASLV6 All T LB 20-024 781.7 i 289.3 295.3_ 2'91.0 307.4 276.9 282.3 285.7 289.6 291.2 272.6 13 28
GASLV6 RH PS T AVE 641.31 635.4 674.5 650.8 668.2 579.2 619.1 633.2i 596.0 661.5 552.8 13 17
GASLVG SHP$ T AVE 584.5! 676.6 682.6 588.9 696.1 524.9 503.3 520.1 517.1 568.0 518.4 13 19

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 8
GR...GASTENP A 8V . 0.00 ' .....GRGASTEtlP B 8V 0.0 .01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 9
02 LVGECON fl 11-172 3.4778 3.2733 3.3522 3.4334 3.3142 3.7947 3.1627 3.2468 3.6988 3.0402 4.9303 6 21]
02 LVG ECON L 11-170 3.4227 2.4255 2.5636 3.6374 2.5965 3.7672 2.6975 2.6296 3.6130 2.4940 5.0793: 6 21
02 IN SECAIR 06-254 19.29 15.85 15.82 19.80 15.83 19.59 16.12 16.09 19.47 15.99 19.42 13 29
ACCUREXNOX PPM 06-553 514.8 2.98.7. 306.3 , 490.6 298.1 434.61 279.9 284.8 448.7 251.0 ......474.1 13 8

J

i



'"'" i:' ,"3 I:' I '" ,8 !" ,,,,)TESTSEO. NO. 2 3 5 I 6 I 7 I [ 9 I 10 I ]1
DATE I °9128192109128192_09/28/97 io9/29192109129192109/30/92!09/30/92109/30/92 ! ]0101192 ! 10102192! 10103192

I ]446 1 10571 ]920 1 13331 170s1 12351 ]113 1 20051 22451 01101 05231070110039 l 0354 lz138 !
T,.[ sT.r I _I02 1
TIME END 1913I 1429I 1e,,6I1 15451]3o21 21o4
LOADMk#' 110 I 110 I 77 I 110 I 52 I 83 I 82 I 54 I 82 ! 37 I

OATAPAGENO. 6 AIR & GASDATA- PLANT

ACCUREXSOX PPM 06-555 1198.91 1206.7] 1175.7 1180.5] ]201.6J 1099.6 1080.7] ]]]3.3 1133.3] 1126.1 ]058_2j]3 ]0
ACEUREXCO PPH 06-425 20.65 19.581 20.22 17.591 26.761 33.19 51.521 43.30 26.431 63.81 42.13113 II
ACCUREX02 Z 06-554 3.3658 2.79311 2.8945 3.39841 2.84991 3.6999 2.86471 2.8935 _,.4493l 2.6815 5.0425113 12
BANSEt AIR P IN MG06-250 11.12' 21.391 21.67 12.22l 22.401 7.49 13.561 13.60 7.771 14.57 ", /"m14 5
BRNGASRECP IN leG06-252 J1.]5 2].34/ 21.49 12.10] 22.37l 7.40 13.55l ]3.49 7.601 ]4.47 5"55l]4 6
FURNACEGASP IN tdG08-]00 1;!.15! I 18.51l ]8.4..3 ]1.99l ]9.02l 7.52 . 11.80] 11.72 7.62 i 12.40 ii 5_64[14 .... l

BARONETR[CP [N HG PB 29.52 29.531 29.57 29.541 29.491 29.44 29.411 29.36 29.221 29.19 29.07[ 6 2'9
RELHUMIDITY )r, TST 13.55 16.141 18.81 10.951 12.081 13.55 ]3.831 17.45 21.021 2].]4 ]8.601 6 30

DATAPAGENO. 7 AIR & GASDATA- B&W

AMBIENTAIR TEPIP TC 104.31 102.3 102.81 108.81 1]1.5j 115.71 116.21 ]09.1 113. ]10.9 105.91 1 ]
AIR LVG FD FAN T A TC 121.1 110.4 114.3] 131.3! ]29.1! 136.71 135.5_ 131.6 137. I31.3 141.01 7 6
AIR LV6 FD FAN T 8 TC 121.4 111.8i 11].3/ 128.5l 124.3i 134.9l 135.]1 130.4 136. i ]30.2 ]46.41 7 7

AIR ENTAH (T) GRID 165.8 ! 154.6t 149.91 111.91 158.31 181.11 170.01 166.9 112. 114.0 186.21 7 4
GASLVGAH (T) GRID 270.2 i 279.11 284.8l 276.41 294.51 264.11 273.1J 275.8 . 27,5. 275.2 z62.4| 7 ]0
GASLVG'ECON (T) L GRID 657.3 664.1 695.5 666.5 698.0 595.6 636.9 651.0 613.7 676.2 568.7_ 7 ]4
GASLV6 ECON (T) R GRID 605.5 677.0 698.8 611.3 699.9 550.] 615.2 634.] 547.5 593.0 540.4 1 15
GASTENPLVGGRFAN GRID 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 ]3 7
02 LVGECON (T) L GRID 3.5723 2.7]65 2.8420 3.7261 2.8940 3.9209 2.9869 2.8828 3.7099 2.8592 5.3812 7 20
02 LVGI,,,[_ (T) R _l]O 3.4454 3.1720 3.2107 3.3974! 3.0538 3.1322 3.]307 3.]533 3.6143 3.0160 5.2319 7' 21
CO LVGECOfV (T) L GRID 71.8 74.9 109.8 75.2 114.8 68.0 104.7 104'1 66.3 ]70.1 56.2_13
CO LYGECON (T) R GRID 56.5 133.5 169.6 68.8 220.] 61.5 95.3 ]09.2 48.9 66.1 54.1t]3 6
C02 LVGECON (T) L GRID 15.87 ]6.56 15.65 15.49_ 16.19 15.30 15.79 ]5.84 16.22 17.08 14.601 I 22
C02 LVGECON (T) R GRID 15.39 15.63 ]5.70 15.30 15.59 ]5.]8 15.73 ]5.61 ]4.68i 14.99 13.04 1 23
NOXLVGECON IT) L GRID 554.3 304.4 298.6 496.4 292.4 467.0 293.9' 283.8 466.7] 248.1 527.4 7 24
NOXLVG ECON _T) R GRID 539.0 t 304.3 304.2 490.0 304.0i 436.7 286.0 312.0 485.4 282.7 5]4.9 7 Z_
02 LVGAH [T) GRIO 4.9428! 4.]040 4.2260 5.0487 4.1668 5.6444 4.3584 4.3299 5.4134 4.2515 7.]416 t 13 ]
C02 LVGAH (T) GRID 3.780] 3.7801 3.7801 3.7801 3.1801 3.1801 3.1801 3.780] 3.1801 3.1801 3.7801_ 13 3
02 LVGGR FAN (X) GRID 0.00 0.00 0.00 26.33 3.22 0.00 4.2'8 4.41 5.37 4.13 0.00!]3 4
DRYBULBTENP (T) TST O.O 0.0, O.O, 0.0 0.0 0.0, O.O_ 0.0 O.OI 0.0 0.0 7
WETBULBTENP (11 TST O.Oi O.Oi O.OI : --: o.ol £'__.' 0.01 O.O O. O.O .... ' 7 27

DATAPAGENO. 8 F'MHTRTEMPERATURESF- PLANT

I 604.] i 666.4 523.8[8 l
FM HTRE EXT T 141 669.11 744.51 744.1 668.0l T40.8[ 585.6 684.5 682.2

Fl,/ HTRE LVGT _ 420.01 456.51 456.2 419.]J 454.0 ! 383.9 425.6 425.7 388.4 425.7 352.51 8 5FWHTRE ENTT 355.41 386.01 383.1 354.71 381.0 i 325.2 359.3 359.7 328.91 359.3 301.41 8 7
F_/ HTR E DRNT I'_ 371.2l 405.41 405.1 369.1[ 401.6l 338.0 374.6] 375.2 346.01 376.5 318.71 8 13

- II III



,EST,,O IF' I" iF' IF' IF' I'o IF[' I
I' " I' I ''0' "1DATE 109128192109/28/92 [09/28/92 [09/29/92 09129192 09130192 09130192 0913019,?.10/01/92110102192110103192

10210105231

T'"ES'T I" I' I I I "08I I I J - "] ! 0707ITIMEEND I 1702I 1302I 2104I 2545I 1913I 1429I 1846I 2138I 0039
LOAO Hl,/ I 77 I 110 I 1[0 I 77 ! IlO I 52 I 83 [ 82 { 54 37 I

DATAPAGENO. 9 FV HTRTEMPERATURESF - B&V

55H PENOIN LEG 1 10-0171 858.2 857.7 849.2 848.9 853.61 845.3 842.4 845.31 854.8 826.31 836.1 9 17
55H PEND[N LEG 2 10-018l 878.1 878.2 87].3 868.4 874.01 855.7 865.3 865.71 865.4 846.31 846.8 9 18
SSHPENOIN LEG 3 10-019[ 874.5 886.5 879.1 865.5 882.01 845.6 870.3 862.91 854.7 851.11 836.6 9 19
SSHPENDIN LEG 4 10-020] 879.4 903.0 894.0 872.5 897.51 851.2 883.7 868.6] 859.4 869.31 840.3 9 20
55H PEND]N LEG 5 846.0 879.7 869.1 840.4 870.11 817.2 857.! 838.6[ 826.1 845.7[ 808.5 9 21
SSH PENDIN LEG 6 10'033 874.2 904:'3 892.5 869.3 893.3 847.2 899.1 880.1 854.6 875.11 836.0 9 22
SSH PENDIN LEG 7 10-034 875.3 895.9 883.5 870.1 881.8 845.5 895.4 892.1 852.3 864.7! 832.8 9 23
55H PENDIN LEG 8 10-035 870.5 889.4 878.1 863.0 875.8 843.] 885.7 885.3 851.5 868.2 830.4 9 24
5SH PENDIN LEG 9i10-036 877.5 886.2 877.0 868.1 877.8 848.8 881.9 883.8 860.1 859.8 836.0 9 25
5SH PENDIN LEG |010-037 862.8 856.7 848.6 852.7 856.2 834.5. 846.4 852.1 847.4 833.0 816.9 9 26
RH PENOIN LEG 1'09-049 942.1 950.5 945.2 938.6 947.3j 870.3 943.7 945.3 871.9 934.7 848.5 8 17
RH PENDIN LEG 2 09-050 931.3 945.5 938.3 929.2 940.21 859.0 942.9 943.3 859.9 926.5 838.6 8 18
RH PENDIN LEG 3 09-051 935.9 946.0 940.2 933.0 942.4! 865.[ 941.1 941.9 866.3 929.! 843.6 8 19
RH PENDIN LEG 4 09-052 932.1 944.3 i 937.9 929.5 940.1_ 860.3 940.6 940.9 861.4 926.0 839.4 8 20
RH PEND]N LEG 5,09-053 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0! 0.0 8 2]
RH PENDIN LEG 6 10-001 961.4 968.3 962.9 957.3 963.0 889.7 962.1 962.9! 889.1 957.4 864.8 8 22
RH PENDIN LEG 7'10-002 931.5 939.7 936.7 926.1 935.4 865.6 931.0 931.7 866.0 926.0 844.8 8 23
RH PENDIN LEG 8 10-003 940.4 939.2 939.4 934.7 940.7 872.7 927.8 930.9 875.9 932.0 854.4 8 24
RH PENDIN LEG 9 10-004 942.4 950.9 945.3 939.0 947.5! 870.8 945.0 945.7 871.7 936.1 848.4 8 25
RH PENDIN LEG 10 I0-005 918.6 904.5 905.5 912.2 921.7: 855.8 884.0 885.8 855.5 897.0 823.7 8 26
RH INTN HNDHOLE R 10-038 939.5 949.5 944.6 936.6 946.7_ 868.8 939.1 944.1 873.0 929.1 848.8 8 27
RH ]NTN FINDHOLE L 10-039 862.8 857.6 853.2 854.7 863.9 804.0 833.1 835.5 802.5 833.8 773.7 8 28
PSH OUTLEGT 09-017 762.9 787.7 771.6 773.5 778.51 736.1 799.4 808.3! 740.5 738.4! 730.7 14 11
PSH OUTLEGT 09-018 765.9 802.2 784.5 777.5 791.6j 736.1 806.0 811.4 _ 740.9 740.7 731.1 14 12
PSHpUT LEGT 09-0]9 726.4 752.0 735.2 733.0 743.6 708.0 752.0 769.41 710.9 686.8 704.6 14 13
PSH OUTLEG T 09-020 737.8 768.9 752.3 743.4 759.5 717.6 771.2 787.61 720.1 701.4 714.9 14 14
PSH OUTLEG T 09-021 754.1 768.1 758.2 761.7 760.4, 728.3 786.7 797.5 730.6 729.0 724.1 14 15
PSH OUTLEGT 09-022 764.2 777.9 764.9 775.2 769.7: 737.8 796.0 803.6 741.4 741.8 730.7 14 16
PSH OUTLEGT 09-023 740.5 781.3 762.0 752.4 771.6 _ 717.9 78_.5 790.6 721.8 712.7! 714.1 14 17
PSHOUTLEG T 109-0241 778.81 805.5 792.7 788.5 796.] 743.9 814.3 818.7 748.1 754.7! 737.4 14 ]8
PSHOUTLEGT 09-025[ 746.5 789.6 771.9 756.1 779.5! 719.7 789.3 796.7'1 723.2 721.41 716.7 14 [9
PSHOUTLEG T 09-0261 770.7 794.6 780.1 781.2 787.]1 739.5 805.2 808.11 743.9 752.41 730.3 14 20
PSHOUTLEGT 109-027J 778.3 808.9 791.8 788.6 800.51 744.2 815.8 818.11 748.4 763.11 734.3 ]4 21

DATAPAGENO. 10 FUELFEEDDATA- PLANT

CYCA COALFLOWKLB i05-104] 21.79] 21.691 21.69 21.69 21.55 23.01 23.11 23.01 23.05 22.981 16.81 10 1
CYCB COALFLOWKLB !07-]]01 21.79] 21.701 21.69 21.68 21.54 -.01 -.01 -.O]J -.01 -.011 -.0] 10 2
CYCC COALFLOt/KLB 09-1101 21.811 21.711 21.71 21.70 21.56, 22.99 23.10 22.98_ 23.07 23.001 16.82 lO 3
CYCA SECAIR FLOI/X;06-[70] 206.7l 201.41 201.1 205.6 199.8 207.9 215.4 214.0 210.5 214.81 156.5 10 16
CYCB SECAIR FLOt/¢Lo8-]7o ] 206.._ 198.5] 198.1 203.7 195.6 3.0 3.6 2.6 1.7 2.2[ 1.0 10 17
CYCC SECAIR FLOV_]o-]7oi 206.8J 201.81 201.9 205.4 200.1 201.7 215.6 213.1 210.5 215.51 157.1 10 18
LYE A 5EC AIR T i20-0021 508.21 540.71 549.4 509.0 558.4 478.7 510.0 525.1 491.8 493.3_ 472.7 11 1
CYCB SECAIR T :20-003i 557.21 571.51 592.2 561.6 599.1 511.2 537.2 554.2 534.3 564.5_ 498.( 11 2



TESTNO. I FI I FZ ] F3 I F4 I F5 I F6 IF] ] F8 I F9 I FIo I F21 I
TESTSEO.NO. I 11 2 I 3 I 4 I 5 I 6 ! 7 i 8 ] 9 I lO I 111DATE 109128192[09128192[0917.8192[09129192109129192 09130192 09130192 09130192 10/011921] 0/0Z/92110103192
TIRESTMT i 1446 I 1057 ! ]920 I 1333 i 1708 ! 1235 I 1713 I 2005 I 2245 I °Zl°l 0523 !
TIREEND I ]ZOZi Z302I 2]04I 1545I |913I ]429I 1846I 21381 0039I 0354I OlOlI
LOADPC,/ I 77 I ]lO I ]lO I 77 I ]lO ! 52 ! 83 I 82 i 54 I 82 i 37 I

DATAPAGENO. 10 FUEL FEEDDATA- PLANT

CYCC SECAIR T 20-0041 522.5 ! 513.61 538.51 529.71 543.0 488.91 509.8 ! 522.6] 512.8 536.3 i 475.91]1 3
PULV COALFLOWKLB o6-3]4! .... 29.041 29.021 _1. 28.95 .071 24.241 24.171 .07 24.101 .O811O4
PULVPA FLOW 06-2751 0.001 6].041 6].001 4.,, 60.96 ].22l 55.031 54.921 1.50 54.851 O.O01IO I9
PULVINLET T 09-0341 228.51 525.2] 535.21 99.31 548.5 10].61 497.4J 514.51 ]05.9 516.]1 142.4J11 7
PULVOUTLETT 09-0401 130.81 151.81 154.31 116.81 158.9 ]09.21 145.91 160.21 113.8 ]56.41 135.111] 8

DATAPAGENO. 11 POWER& ELECTRICALSYSTEMDATA

PULVD[FF P IN WG 06-274 -.02! 13.781 !2.97! -.051 13.80 -.011 13.]8 13.93 -.01 21.911 -.02 11 9
PULV ARPS 06-276 -._: 278.01 266.61 -... 274.9 -.-.. 261.9 264.2 -.1 248.31 O.O 11 IO
PULVPA FANARPS 06-277 -.05! 85.261 84.061 .071 86.97 -.101 63.24 65.86 .06 62.581 .03 11 11
ROTCLASS ARPS 06-278 .O3l 44.851 44.1581 12.911 45.98 .031 46.42 46.28 .03 44.6Ol .03 11 12
ROTCLASS RPR 06-Z70 -.2i ]55.8j ].56.6J 43.7J ]59.4 ]63.] 163.2 .-.3 162.2J -.2 21 ]3
ROTCLASSDP IN WG 06-345 .0043 .48821 48471 .12241 .5]39 ' .005]] ' .5386 .5243 .0041 .50691 .004] ]1 ]4
COALSILO LEVEL 06-3]0 80.95 66.261 79.351 93.231 68.82 92.981 82.52 53.89 93.63 83.161 13.08 ]l 25
FLAREINTENSITYill Z 06-279 24.4 105.51 205.8l 22.51 106.2 1.61 106.2 106.1 1.8 106.01 .7 11 16

FLAREINTENSITY#2 1_06-295 3.6 104.71 205.01 4.01 105.5 1.0! ]05.7 ]05.5 ].0 ]05.31 .9 11 17
FLAREINTENSITY#3 _ 06-296 3.6 ]05.7[ 105.91 4.61 I06.2 , 106.1 106.1 1.1 106.2J .8 11 18
FLAHEINTENSITY#4 _ 06-297 4.9 ]05.01 105.]1 5.31 ]05.8 ].2t 205.9 105.7 ].5 ]05.31 .8 11 ]9

DATAPAGENO. 12 OPERATORPOSITIONS

RH SP VLV POS 15-077 -5.00, ]5.201 20.62J -5.00l -4.32 -5.00, -5.001 -5.00_ -4.94 -5.001 -5.00 12 2
SHSP VLV POS R 13-190 35.091 31.391 28.631 45.93, 29.83 0.00, 42.321 51.15 _ 0.00 0.001 0.00123
SH SP VLVPOS L 13-191 32.381 33.651 32.351 38.921 32.54 0.001 41.27J 42.561 0.00 0.001 O.O0 12 4
GR DIqPRDEIqAND 26-044 85.91 -5.01 |1.2_ 64.41 -3.5 ]05.OJ 60.1_ 60.1 105.0 4O_Zl 100.1 12 9
RECIRCAIR DIqPRPOS12-176 17.30J 43.10J 89.26, 17.41[ 76.92 13.3]J 16.131 16.75 11.05 ]9.64[ 10.65 12 13
$H PASS DRPRPOS14-180 11.91 ]O0.OI 83.11 12 ' 100.0 O.O] 36.2J 39.1 0.0 lo.o! 0.0 l;i 15
RH PASS DIqPRPOS14-180 100.01 33.01 IOO.O lO0.O[ 36.2 lOO.OI lO0.O[ lOO.O 100.0 100.01 100.0 12 16
OVRFIREAIR DRPRP05,06-115 5.001 47.971 52.32 5.001 52.75 5.001 37.07J 37.15 5.00 37.58i 5.00 12 17
BRNSECAIR ORPRPOS06-286 2.271 22.591 23.25 20.721 23.59 18.65 i 21.221 21.96 19.59 22.601 18.49 12 ]8
HOTPRI AIR DRPRPO506-556 O.O01 99.731 99.38 O.OO[ 99.54 O.O0i 99.64] 99.50 O.O0 99.70j O.O0 12 29
BRNGASRECDIqPRPOS06-324 O.OOl 34:84} 36.00 0.001 24.79 O.I)Ol 29.96l 29.98 O.O0 28.881 0.00 12 2u

DATAPAGENO. 15 MISCELLANEOUSDATA

GASLVG SHPASS 18108-004 585.5[ 674.0 689.1] 587.31 701.1 524.8 602.6 619.2 517.2 566.0i 516.7 15 2GASLVG SHPASS 1Cj68-005 591.7[ 697.0 704.]_ 596.2[ 721.8 527.3 611. 635.0 520.2 581.4 i 525.3 15 3
GASLVG SHPASS 10108-006 624.01 728.3 754.81 624.21 756.2 543.6 642. 669.4 539.5 602.41 540.5i15 4
GASLVG SHPASS 2Ai08-017 553.2_. 627.4 631.71 556.21 644.0 584.8 567. 581.1 494.6 537.91 495.015 5
GASLVG SHPASS 28108-018 567.7l 647.5 ' 652'0t 570.01 664.9 515.7 588. ' 597.8 502.0! 552.6] 50412 25 I_



, F, , , F3 IFs ! F' , F8IF9 IF'°It" ITESTSEO..O. I 1 I 2 I 3 5 I 6 I 7 I 8 19 I 10 I 11 IDATE 1091281921091281921091281921091_19210912919209130192 0913019210913019211010119211°1°219211°1°3192l
TIME START I 1446I 1057 I 1920I 1333 i 1z08I 1235I 1713 I 2005 I 2245 ! 0210 I 0523 I
TIMEEND [ 1702I 1302 I 2104 I 1545 I i913 I 1429I 1846 I 2138 I 0039 [ 0354 [ 0707 I
LOADI_1 J 77 I 110 J 110 J 77 J ]zo I 52 I 83 I 82 I 54 I 82 I 37 I

DATAPAGENO. 15 MISCELLANEOUSDATA
15 7

_a LVG SH PASS 2C w .............
GASLVGSH PASS 2008-020 602.0 707.0 708.71 604.6 726.9 538.01 628.5 648.0 532.! 5_J.z _aa.a_lo o
GASLVGSH PASS 3A108-0211 587.0 683.8 677.0! 591.1 688.3 530.9_ 601.9 621.4_ 524.4 561.6 523.0 15 9
GASLVGSH PASS 3B 08-022 590.4 676.1 681.2 599.01 700.3 528.9 602.2 616.9 520.5 565.2 525.1 15 10
GASLVG SHPASS 3C 08-023 578.5i 664.4 663.3 589.5 679.4 523.4 597.0 612.2 516.3 565.3 517.415 11
GASLVG SH PASS 3D 08-024 -505.7 -647.9 -631.7 -491.1 -620.8 -4]2.4 -515.9 -543.0 -415.0 -479.3 -412.9 15 IZ

GASLVG RH PASS 4A 08-033 639.6 626.4 669.7 645.9 661._] 574.4 603.5 615.1 592.3 659.5i 542.8 15 13
GASLV6 RH PASS 4B 08-034 651.6 634.2 686.4 656.5 672. 583.9 618.1 632.4 604.2! 672.9 _ 549.8 15 14
GASLVGRH PASS 4C!08-035 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 _ 0.0 0.0 15 15
GASlVG RH PASS 4D!08-036 659.5 657.3i 719.4 667.3 696.4 589.6 649.8 678.1 615.0 699.8 584.5 15 16
GASLVGRH PASS 5A 08-049 627.5 615.2 647.7 637.1 650.1 567.5 598.1 604.6 581.9 632.0 534.8 15 17
GASLVGRH PASS 5B08-050 637.1 627.0 669.5 647.2 657.4 577.5 612.9 620.4 593.4 655.2 540.5 15 l_
GASLVGRH PASS 5C 08-051 643.1 636.1 675.6 651.8 678.8 582.7 621.1 639.3 597.5 667.5 553.7 15 19
GASLVG RH PASS 5D 08-052 631.9 629.1 666.7 642.4 663.3 569.7 615.9 638.6 585.3 656.8 548.6 15 20
GASLVG RH PASS GA08-053i 633.6 620.8 654.0 641.5 654.3 575.2 607.4 618.11 591.9 647.7 547._!15 21
_,c ,u_ nu oA¢c _n r__n_ r,a_ A A4R_ 678 0 657.0i 671.7 589.7 629.9 640.2 603.0 666.1 560. 15 22............ 15 23
GASLVGRH PASS 6(: 15 24
GAELVGRH PASS 60 15 27

15 28
RIGHT= A = W



RB-369 21 Oct 1992 10:15:40

TEST NO. F12 FI2 F14 FI5 FI6 F17 F18 FIg FFB FRB FLB
TEST SEO. NO. 12 13 14 15 16 _7 18 ]g 20 21 22
DATE 10/02/g2 10103/92 10/03/g2 10/04/g2 10/04/g2 10/05/92 10/05/92 10/05/92 0g/28/92 09/30/92 10/03/92
TIME START 2248 0126 2127 0058 2025 0004 0243 2205 1814 1600 0434
TIME END 0043 0310 2322 0254 2220 OZO0 0427 0000 1828 1610 0440
LOAD !_ 58 58 38 5g 38 5g 5g 110 110 82 58

FUEL ON ON ON ON ON ON ON ON ON ON ON
ALPHA| i
ALPHA2

F12 AVGSCANS10-->20 : 58 I_ : W/RBN
F12 AVGSCANS25-->34 : 58 t4W: W/RBN
F14 AVGSCANS5-->15 : 40 !_ : CYCSANEAS 58 I_ W/REBURN
FI5 AVGSCANS25-->31 : 58MW : W/RBN
F16 AVGSCANS 6-->16 : LOWESTREBURNLOAD: 180 RPMCLASSSPEED
F17 AVGSCANS27-->37 : 58 W : REBURNWITH 1 CYCLONEOPERATION
F18 AVESCANS42-->5! : 58 I_ : REBURNWITH2 CYC. HIGH AIR
F19 AVESCANS154-->164 : 110 NW: NOREBURN
FFB SINGLESCAN: 110 I_/ : PRE-REBURNBASE
FMB SINGLESCAN: 82 NW : PRE-REBURNBASE
FLB SINGLESCAN: 58 I_l : PRE-REBURNBASE

DATAPAGENO. 2 FLOWSMLB/HR

LOADI_ !0-00! 58.1 57.( 37.i I 5g._[ 38.( 59._ 58.8 110.! 109.1 2 1MAIN STEAMFLOW )3-03_ 381.3 383.1 263.!_ 392.! 269.1 390.i 385.4 776.; 776._ 2 2
1ST STG STRFLW CALC 379.5 380.1 247.11 392.,I 253._ 389.1 383.9 772.1 772.: 2 23
FWFLOW L2-17q 391.E 396.1 273.!J 406.;1 277.( 400.1 395.6 785.; 79].: 2 3

oLLne IJ_.... rL_ EST O.C 0.'. O.q/ 0"1I 0.( O.q O.C. 0.1 O.q 2 4RH SPRAYFLOW 14-192 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ll.Ub u.uu u.uu L
SH SPRAYFLOW L 17-052 3.34 0.00 0.00 1.641 0.00 2.99 1.29 12.53 12.39 10.05 0.00 2
SH SPRAYFLOW R17-056 0.00 0.00! 0.00 0.00/ O.O0 10.18 0 O0! 14.89 14.66 11.11 0.00 2 8
GRFAN ANPS A16-181 40.76 O.OOj 0.00 0.00 0.00 0.00 0.00 0.00 22.81 -.02 0.00 2 12
GR FANANPS B 16-183 .06 42.45 44.71 42.72 36.12 40.70 39.24 .06 .06 39.77 42.76 2 13
GRFANBUSVOLT EST 4160.0 4160.0 4160.0 4160.0 4]60.0 4160.0 4]60.0 4160.0 4160.0 4]60.0 4]60.0 2 14
TOTALGRFLOW CALC 242.6 263.7 266.9 267.5 I68.2 243.5 22.6.0 0.0 55.1 240.1 271.4 2 24
GRTO SECAIR 06-932 12.97 13.03 3.48 _ 12.96 12.99 13.02 13.00 .69 2.0_ 2.42 3.08 2 25
GRTO SECAIR CALC 12.34 11.87 2.84 12.26! 12.17 12.49 12.16 35.00 1.68 2.15 2.4_I 2 26
6R TO FURN CALCI 230.9 251.8 264.1 255.3 156.0 231.0 213.8 0.0 53.4 238.1 269. 2 27
OFAAIR FLOW 06-931 97.4 90.] 28.1 95.6 81.0 104.0 111.5 28.0 31.5 31.4 26.2 2 28
TRPAIR FLOW CALC 37.44 25.88 69.95 26.34 36.54 13.40 57.82 59.56_ 40.48 7.94 29.87 14 10
SECAIR FLOW 06-320 42.83 42.84 31.23 42.89 44.00 43.31 43.22 31.21 31.18 31.21 31.41 2 29
1st STG PRESS !18-128! 513.6 515.1' 325.5 532.0 333.5 _ 528.1 519.9! 1075.2 1074.7 752.0 518.1 2 19.0017 .0033 .0019 .0017 .0017 .0021 2 20
OIL FLOW2A 05-100 0017 .0017 0017 .0029 .0017
OIL FLOW2B 07-100' .001 " .00]1" .0017" .0017' .0017 0017 .0017 .0017 .0026 ........ 2 21" 2 22
OIL FLOW2C 09-100 .OOl .0015 .0016. .00]6 .0030 .0028 .0016 .0016 .0016

PWDRRVRBASNCOAL USEd O. O.D 0.01 0.0 0.0 0.0 0.0 0.0 0.0 2 30

d Ill



OATE ]I0102192110103192 10103192 10104192 10104192 1O105192 10105192 10105192 09128192109130192110103192
T]HE START l 22481 0126[ 2127 10056 2025 1 o004 o2431 22051 18141 16001 0434

LOAD I_ 58 I 38 59 38 I 59 59 I 1lO I 1lO 58

DATAPAGENO. 2 FL0t/S IILB/HR

CYCLONESTOIC CALC 1.0545 1.0695 1.04051 1.06971 1.0661 1.10991 1.0564 1.09081 1.10311 1.1507 1.1005 4 20
REBRNI/8 STOIC CALC .6 .6 100.01 .7 7[ .7 lO0.O_ 100.01 100.0 100.0 4 ?1
REBRN STOIC CALC .9312 .9352 1.20071 .92641 .9439 .89961 .9353 1.14061 1.12431 1.1228 1.1259 4 22
LVGFURNSTOIC CALC 1.]587 1.]473 1.29251 1.]4691 ].2093 1.13961 1.Z060 ].]759[ ].]6331 ].1765 1.]877 4 23
LVGECONSTOIC CALC 1.1752 1.1639 1.31581 1.16291 1.2324 1.15511 1.2220 1.18521 1.17291 1.1883 1.2043 4 24

DATAPAGENO. 3 FLUID TENPERATURESF - PLANT

5SH OUTT L 15-152 998.8 971.6 943.0 971.91 942.51 986.2 1000.2 999.7 1000.2 1011.5 959.6 3 1
55H OUTT R 15-150 997.2 977.1 941.8 995.01 954.81 I003.9 999.6 999.9 993.1 998.4 986.2 3 2
5SH OUTAVE T 13-]60 998.] 975.1 939.5 985.71 952.21 998.8 1002.8 998.9 997.3 1003.1 970.5 14 1
LVGSH ATTMPT L ]3-164 699.3 715.5 72].8 716.01 683.11 729.3 717.7 743.9 727.5 741.3 733.7 3 8

. 722.6 733.8 742.4 3 9LVG5H ATTHPT R 13-162 1 744.6 732.9 734.2 l 740.5[ 700.31 683.3 753.7 740.0 I ,
PR] SH OUTT L I._ '1 726.1 711.3 720.4 714.61 682.41 732.6 728.4 786.3 770.4 794.2 129.5 3 lO
PRI SH OUTT R I'_ 747.2 729.8 732.7 745.91 700.51 761.9 758.3 794.5 778.1 798.5 739.5 3 II
ECONH20 OUTT L HW 488.6 481.0 466.3 486.81 442.01 488.3 491.3 507.6 511.6 492.7 485.0 3 27
ECONH20 OUTT R HW 453.9 448.6 441.0 452.51 418.51 455.0 454.6 520.2 517.2 500.8 452.5 3 28
ECONH20 IN T 20-007, 396.7 395.9 354.6 . 398.4J 355.8J 398.8 397.9 459.5 459.0 428.9 396.3 3 5
RH SPRAYH20 T I'M 27].1 268.8 267.9 274.51 264.91 269.9 269.5 316.8 317.2 293.3 Z73.4 3 7
LVG RH T 14-150 979.0 943.3 9]6.0 955.11 890.71 97].0 998.7 1001.3 985.7 991.4 939.8 3 12
ENT RH T CALC 635.3 615.1 540.1 628.5l 545.51 640.4 643.6 705.5 687.3 677.7 608.2 3 16
COLDRH T 20-006 647.4 627.1 543.6 634.81 552.01 647.8' 651.0 745.4 741.6 687.3 619.8 i 3 18

DATAPAGENO. 4 FLU[D TEMPERATURESF - 19W

AIR ENTAH P PB 0.01 0.0 0.0 0.01 0.0 0.01 0.0 0.0 0.0 0.0 0.0 4 1
AIR LVGAH P PB 0.01 0.0 0.0 0.01 0.0 0.01 0.0 0.0 0.0 0.0 0.0 4 2
CYCA TA DIFF P PB 0.01 0.0 0.0 0.01 0.0 0.01 0.0 0.0 0.0 0.0 0.0 4 3
CYCA PA DIFF P PB 0.01 0.0 0.0 0.01 0.0 0.01 0.0 0.0 O.O 0.0 0.0 4 4
CYCA TOTP PB 0.01 G.O 0.0 O.OJ 0.0 0.01 0.0 0.0 0.0 0.0 0.0 4 5
CYC8 TA DIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.Oi 0.0 0.0 4 E
CYCB PA DIFF P P8 0.0 0.0 0.0 0.0 0.0 O.Oi 0.0 0.0 0.0 0.0 0.0 4 7
CYC8 TOTP P8 0.0 0.0 0.0 0.0 0.0 O.Oi 0.0 0.0 0.0 0.0 0.0 4 8
CYCC TA OIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 9
CYCC PADIFF P P8 . 0.0 0.0 0.0 0.0 0.0 0.0: 0.0 0.0 0.0 O.O 0.0 4 10,.

CYC C TOT P P8 0.0 0.0 0.0, 0.0 0.0 0.0 0.0 0.0, 0.0 0.0 0.0 4II_v_._,_ _ DO DO DO DO DO DO DO DO Do DO oo!,,__,_. _ _ DO DO DO DO DO DO DO DO DO DO ooi,,__vo_. _ _ _ DO DO DO DO DO DO DO DO DO DO DO,,,,v_. _ _ _ DO DO DO oo. DO Do DO DO oo DO DO,,__vo_o,_ _ _ oo, DO Do oo, DO oo, DO Do DO DO oo,,6LV_o,,_ _ _ oo, DO DO oo. DO oo, DO DO DO DO oo,,,_,,_.,_.,. _ oo, DO DO oo, DO oo, DO DO Do DO DO.,_



I

DATE 10102192 10103192 10103192 10104192 10104192 10 92 10105192_10105192]09128192]09130192110103192

Tit{ STMT 2248 I 0126 I 2127I 0056I 2025 0243I z20S[ 1814I 1600i 0434
TIIqE END O0 I 0310 I 2322 I 0254 I 2220 I 0200 J 0427 I 0000 ] 18?8 I 1610 I 0440
LOAD I_ 5843 [ 58 I 38 I 59 ! 38 I 59 ) 59 I llO I llO 182 I 58

DATAPAGENO.4 FLUIDTEIqPERATURESF- B&M

GASLVGAM e I P8 [ ....0.01 0.0[ 0.01 001 0_01 0.01 0-01 0.01 0-01 0.01......O.OI4 19

DATAPAGENO. 5 FLUID PRESSURESPSIG

TURBTHROTP 03-170 1450.0 1449.9 1450.0 1450.2 1450.0 1456.71 1450.3 1450.2 1449.81 1447.9 1449.41 5 1
SECSH OUTP CALC 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.01 0.0 O.Oi 5 2
ORUNPRESS 04-013 1487.1 1488.0 1466.7! 1492.1 1466.9 1496.61 1489.7 1604.0 1606.01 1528.3 1489.71 5 3
LVGRH PRESS i15-102 210.3 210.9 130.3 217.1 132.1 216.11 214.0 429.5 430.91 304.9 212.51 5 4
ENTRH PRESS 15-100 221.9 222.0 1 135.2 ! ........228.2 136.5 227.11 224.4 457.7 455.8J 323.5 223.2 i 5....5
FWHTRE EXT P 20-035 213.6 213.5 127.0 219.8 128.4 219.31 216.5 439.4 439.21 310.5 214.41 5 b
FWHTRE EXT P : TRANS 214.8 215.1 127.8 221.3 129.5 220.61 218.1 440.2 441.01 311.9 216.11 5 7
SECSH OUTP (T) [ TRANS 1447.6 1448.0 1442.3 1449.4 1442.6 1455.81 1448.8 1483.4 1483.81 1459.2 1449.41 5 17
DRUIqPRESS (T) ! TRANS 1453.9 1455.0 1433.8 1459.8 1434.6 1463.81 1457.1 1572.0 1573.11 I494.8 1456.61 5 18
LVGRH-! P {T) I TRANS' 212.7 213.1 131.4 219_0 133.2 218.1[ 215.7 433.3 434.4| 30,7.3 ,,213.9 i 5 19
ENTRH-I P (T) I rRANS 0.0 0.0 0.0 0.0 0.0 0.01 0.0 O.O 452.61 0.0 O.OI 5 20

DATAPAGENO. 6 AIR & GASDATA- PLANT

ANBIENTAIR 06 TENP TC 0.0 0.0 0.0 0.0 0.0 0.0 O.O 0.0 0.01 0.0 0.01 6 1
AIR ENT FD FANT I'M 114.9 lO6.0 107.11 ]03.8 104.6 103.6 102.4 100.8 82.01 98.1 102.0 i 6 4
AIR LVG FD FANT A 09-028 141.6 141.5 145.1i 139.9 143.5 138.4 135.9 128.2 114.0 132.4 139.7] 7 2
AIR LVG FD FANT B 09-029 140.5 139.5 148.21 138.5 148.6 138.4 136.5 128.6 111.8 133.6 139.01 7 3
AIR ENTAH T RA 20-017 157.3 166.2 176.9i 179.9 181.0 178.3 173.0 128.4 154.3| 158.4 169.21 6
AIR'ENT AH T RB 20-018 161.2 165.9 182.5 i68_2i 186.1 169.2' 163.8 132.8 131.0 152.2 162.8_ 6 3
AIR ENT AHT LA 20-025 182.6 189.7 200.2 202.0! 202.7 199.4 196.1 139.2 179.0 162..2 193.9113 25
AIR ENT AH T L8 ZO-OZ9 168.0 179,5 184.8 200.9, 189.7 197.6 192.3 132.2 156.0 146.6 185.7!13 26
AIR LVG All T R HM 540.21 532.0 495.0 528.9 0.0 0.0 O.O 635.71 0.0 577.0 533.5 6 6
AIR LVG AH T L !._ 548.5 532.6 501.2 528.7 480.2 535.3 549.3 591.6 569.4 540.3 533.2 6 7
BRNSECAIR T 08-002 548.1 536.0 490.3 528,9 440,6 491.7 548.3 578.0 545.1 536.31 533.8 14 2
BRNSA/GR T 08-001 543.3 532.6 475.6 524,9 450,7 504.1 544.9 546.0 521.5 511.81 517.8 14 3
OFATENP 09-002 520.9 508.8 438.7 498,2 434.0 478.3 517.9 511.1 477.7 441.8 482.8 14 4
GASLVGAH X RA 20-019 293.1 284.2 273.5 270.9 269,4 272.2 277.5 332.0 296.5 286.7 281.6 6 10
GASLVGAH T RB 20-020 277.6 267.5 251.3 257.0 247,3 256_3 263:3 314,0 282.8 274.2 268.3 6 11
GASLVGAH T LA 20-027 277.4 274.1 263.1 266.4 258.6! 265.4 271.? 304.1 275.5 264.01 274.2 13 27
GASLVG AH T LB 20-024 285.2 281.6 270.9 274.9 266.5 274,0 280.6 310.4 289,2 210.0i 282.4 13 28
GASLVGRH PS T AVE 606.3 593.2 548.1 595.0 527.1 614.0 623.7 673.2 663.4 624.5 605.9 13 17
GASLVGSH PS T AVE 543.3 541.7 499.9 544.6 481.6_ 555.6 559.0 705.2 690.3 643.5_ 559.8 13 19
GRGAS.TEIqP A BV 0.0 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0 0-01 0.0 14 ,8
GRGASTENP 8 8V 0.0 0.0 0.0 0.0 0.0! 0,0 O.Oi 0.0 0.0 0.0 O.O 14 9
02 LVGECON R 11-172 3.5270 3.4310 4.9802 3.2591 3.9536! 2.4963 4,2329 3.1776 3.2600 3.3306 3.5503 6 20
02 LVGECON L 11-170 3.0336 2.8028 5.2252 2.8761 4 0965! 3.]390 3,7311 3.6174 3.2567 3.4920! 3.7016 6 21
02 IN SECAIR 06-254 16.89 16.84 19.40 ]6.83 17.13i 16.79 17.06 20.62 19.93 19.73 19.45 13 29
ACCUREXNOX PPN 06-553 294.4 309.9. 488.0 288.0, 337.8 278.7 301.31 56[:6 555.1 493.7 426.5 13 9



rESTnO. FIZ { FIZ I F14 I F15 J F16 F17 I F18 I VZ9 J FF8 I F_ I FLB

TEST SEO. NO. 12 [ 13 ! 14 I 15 J 16 /05/17i 18 J 19 J 2° I Zl [za]0/05/9?]0/05/9209/28/9z109/30/92
DATE 10/02/92 10/03/92J10/03/92J10/04/92 10/04/92 10

2248 I 0]86 I 2127 I 0056 I 2075 0oo492
10/03/91

0243 I 2205 ] 1814 ] 1600 I 0434

0284 )_,,,E ST_T _43 I 0200TIHE END 59 I 59
12220 40o3]o I _322 I 0427 I 0000 ! 1828 I 1620

LOAn_ 58 I 38 I 59 I 38 I ]10 I 110 I 82

DATAPAGENO. 6 A|R & GASDATA- PLANT

ACCUREXSOX PPN 06:555 1194.3] 1211.91 1036.4[ 11,86.8i 1119.2[ 1262 , 1211.61 1133.51 1138.2 1063.4[ 1094,7113 10
ACCUREXCO PPH 06-425 56.85l 73.631 32.511 62.121 44.091 58.491 52.701 12.561 12.26 21.801 43.08113 1]
ACCUREX02 _ 06-554 3.04711 2.95481 5.14251 3.09681 4.33631 2.96271 3.75981 3.35791 3.0454 3.1463! 3.55081]3 12
BENSECAIR P IN WG06-250 12.341 ]2.071 5.61[ ]2.431 7.991 ]1.991 12.83i 21.821 19.32 12.41] 9.10114 5
BRNGASRECP IN WG106-252 11.961 1].721 5.41] 12.10] 7.56J 11.601 12.391 21.661 19.28 12.281 9.00114 6
FURNACEGASP IN WG08-100 8.12[ B.04J 5.54[ 8.43[ 4.63] 8.011 8.53l 21.16] 18.94 12.10 ! 8.86114 7
BAROMETRICP IN HG PB 29.091 29.071 29.191 29.2i I 29.39_ 29.41] 29.431 29.481 29.55 29.401 29.061 6 2_
REL HUHIDITY _ TST 13.981 17.321 13.661 II.OZI 10.69! 10.671 11.33l 11.951 14.71 12.991 18.841 6 30

DATAPAGENO. 7 A[R& GASDATA- Bl_

AMBIENTAIR TENP TC 115.31 112.0 103.21 100.41 100.8 99.01 97.9' 105.31 104.2 116.2 109.51 7 1
AIR LVGFD FANT A TC 143.B 183.6 146.61 ]41.51 145.0 139.91 137.5 129.81 116.0 134.5 141.81 7 6
AIR LVGFD FANT B TC 142.81 141.6 149.61 ]40.01 149.9 140.01 138.1 130.21 113.8 134.9 140.7] 7 7
AIR ENTAH (T) RI 168.7' 175.9 186.11 188.01 190.2 i 186.4[ 182.31 133.71 157.3 163.5 179.81 7 4
GASLVGAH _ RI 275.3_ 270.5 261.4J 262.7[ 258.0J 262.8] 267.8J 303.61 280.0 265.4 269.7J 7 10
GASLVGECON iTi L GRID 622.1 608.0 565.0 610.6" 540.5 625.9 _ 639.9 701.9 685.9 642.7 621.1 7 14
GASLVGECON (T) R GRID 567.6 564.6 524.3) 566.1 502.9 579.2] 583.5 704.3 693.6 652.6 583.7 _ 7 15
GASTENPLVGGRFAN GRID 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 7
02 LVGECON (T) L GRID 3.0838 2.8675 5.4034 3.1160 4.4214 3.2272 3.8750 3.8343 3.3727 3.5216 3.8412 7 20
02 LVGECON (T} R GRID 3.4930 3.3484 5.0860_ 3.0430 4.1016 2.3959:4_..0065 2.7927 3.0038 3.j945 ,3.5631 7 21
CO LVG ECON (T) L GRID 94.8 110.8 67.5 139.5 84.7 126.1 136.6 180.8 91.8 74.0 81.5 13 5
CO LVG ECON (T) R GRID 64.6 97.7 45.9 99.1 90.0 105.1 123.9 235.8 190.9 121.0 76.9_13 6
C02 LVG ECON (T) L GRID 16.41 16.51 13.66 15.81 15.04 15.72 15.38 15.62 15.29 15.49 15.92 7 Z?
C02 LVG ECON (T) R GRID 14.23 14.33 13.23 14.64 14.41 15.76 14.34 15.13 15.80 15.66 14.20 7 23
NOXLVG ECON (T) L GRID 309.7 337,] 522.2 298_4 357.5 lll289.7,l 316.7 , 584-0 ,586.0 522.9 459.5 7 24
NOXLVG ECON (T) R GRID 333.2 340.9 525.6 333.6 386.9 296.3 344.6 566.5 557.4 510.4 462.0 7 25
02 LVG AH (T) GRID 4.9601 4.7696 7.2471 4.9076 6.4838 4.822] 5.6134 4.5968 4.3737 4.6586 5.3967!13 1
C02 LVGAH (r) GRID 161.9 192.1 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 13 3
02 LVGGR FAN (X) GRID 10.09 17.73 0.00 0.00 0.00 1.81 0.00 0.00 0.00 4.57 0.00 13 4
DRYBULBTENP (T} , TST 0.0. 0.0 0.0, 0.0 .... 0.0, 0.0, 0.0 0.0 0.0 0.0 . 0.0 7 26
VET BULBTEMP (T) TST 0.0 0.0 0.0| :-:: 0.0 0.01 0.0 O.OI 0.0 7 27

DATAPAGENO. 8 I_ HTRTENPERATURE$F - PLANT

FWHTR E EXT T HIl 644.81 625.31 542.0 633.2 549.6 645.6 649.0 743.2 741.1 683.9 616.91 8 ]
FW HTRE LVG T Htl 394.6 i 394.21 353.5 397.6 354.3 396.8 396.2 457.1 457.5 425.7 394.31 8 5
FWHTR E ENT T tIM 334.41 333.61 30?.2 336.7 302.5 337.3 336.2 384.3 384.7 359.2 334.21 8 7
FWHTRE DRNT I'_ 349.01 349.1l 310.9 349.0 312.1 347.7 348.4 405.1 406.5 374.2 347.81 8 13



,Es,,o ,:,2!,,2 i,,, i,=,9,,:,:,,I ,,-,,,,,,,TESTSEO.NO. 12 13 14 16 17 19 ! ZO I -- 22 I
DATE _2_9_1_3_2_3_9_]_4_04_9_5_9_/__/9_9_z8_92_9_3_1_3_
T]HE END 0043 [ 0310 I 2322 I 0254 I 2220 [ OZO0 [ 0427 [ 0000 I 1828 i 1610
LOADHM 58 I 58 I 38 I 59 I 38 I 59 I 59 I 110 I Z]O I 82

DATAPAGENO. 9 F'WHTRTENPERATURESF - B&W

55H PENDIN LEG 1 10-017] 853.1_ 839.61 848.0 813.5 9 17
55H PENDIN LEG 2 10-018 875.6 862.4] 866.8 849.8 9 18
SSHPENOIN LEG 3 10-019 876.6 866.7i 856.4 872.2 9 19
SSHPENDIN LEG 4 10-020! 892.0! 880.81 854.9 894.3 9 2'0
55H PENDIN LEG 5 10-021, 866.1! 857.1J 817.4 869.1 9 21
55H'PENDIN LEG 6 10-033 891.4i 889.1 844.4 905.4 897.3 905.0 901.5 874.9 871.8 880.0 872.6 9 22
55H PENDIN LEG 7 10-034 876.1i 885.1 842.8 890.7 885.5 920.9 888.2 881.3 878.5 887.8 866.7 9 2'3
55H PENDIN LEG 8 10-035 871.4 871.8 845.8 874.9 868.1 895 1 877.0 877.8 871.9 883.5 859.5 9 24
55H PENDIN LEG 9 10-036 871.0 861.0 857.0 861.11 853.1 870.0 868.9 880.3 874.4 892.6 862.1 9 25
55H PENDIN LEG 10 10-037 835. 5 823.3 845.1 818.3 .. 807.9 831.3 833.1 865.6 857.4 870.7 841.1 9 26
RH PENOIN LEG l 09-049 923.3 893.6 859.1 904.9 834.5 921.5 947.7 940.7 925.0 929.1 888.8 8 1/
RH PENDIN LEG 2 09-050 912.4 887.7 845.2 900.5i 831.5 928.2 941.0 930.6 915.5 921.7 882.3 8 18
RH PENOIN LEG 3 09-051 917.1 888.9 853.1 900.8l 832.0 921.3 942.7 935.0 919.0 925.5 884.4 8 19
RH PENDIN LEG 4 09-052 912.8 886.2 847.8 899.2 830.2 922.9 939.7 931.5 915.9 922.7 881.8 8 20
RH PENDIN I,E6 5 09-053 O.Oj 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8 21
RH PENDIN LEG 6 10-001 947.9 916.5 874.8 i130.1 852.2 937.9 972.3 960.6 _15.3 949.0 '907.9 "8 22
RH PENOIN LEG 7 10-002 922.9: 886.2 857.0 902.2_ 822.9 894.0 942.0 933.3 918_1 924.8 883.9 8 23
RH PENOIN LEG 8 10-003 925.0 _ 879.7 873.6 893.4! 820.7 881.9 942.6 937.8 9Z0.8 931.5 891.6 8 24
RH PENOIN LEG 9 10-004 924.0 894.0 859.0 906.7] 835.1 922.9 948.8 940.9 925.5 931.8 890.6 8 25
RH PEND,].NLEG 10 10-005 875.1i 835.1 854.9 840.5 7..91.7 852.9 883.1 920.2 898.3 899.3 858.2 8 Z6
RH INTN HINDHOLE R 10-038 918.6 892.2 857.8 894.7 832.5 918.6 942.6 940.3 924.7 927.9 883.9 8 21
RH INTN HNDHOLE L 10-039 81o.0 , 791.2 794.5 792.2 745.5 810.0 828.1' 877.2 854.1 858.3_ 805.9 8 Z8
PSHOUTLEGT 09-017 754.1 737.1 737.6 740.1 698.8 763.0 762.1 793.5 777.7] 800.0 744.8 14 |]
PSHOUTLEGT 09-018 755.4 737.6 739.8 749.8 701.9 766.4 763.9 806.3 786.2 807.6 744.0 14 12
PSHOUTLEGT 09-019 703.9 693.4 704.0 692.0 i 671.0 708.0 701.1 795.2 773.1 792.2 717.0 14 13
PSHOUTLEGT 09-020 718.9 705.9 718.4 705.2 682.6 722.6 716.5 799.7 780.5 804.9 725.6 14 14
PSHOUTLEGT 09-021 742.8 728.0 727.8 728.7! 695.0 754.2 750.7 783.8 769.7 794.6 742.1 14 15
PSHOUTLEGT 09-022 756.3 739.3 738.0 743.8 700.2 754.5 766.4 784.0 770.4 792.5 749.6 14 IE
PSH OUTLEGT 09-023 727.4 713.1 723.4 722.3 684.3 736.9 731.4 790.3 769.4 794.1 724.4 14 17
PSH OUTLEGT 09-024 .766.9 748.7i 745.2, 765.5 7]0.4 781.7 780.3 810.1 791.4 810.9 r 156.9 14 18
PSHOUTLEGT 09-02.5 732.7 719.31 723.3! 695.0 14 19
PSHOUTLEGT 09-026 758.0 740.61 738.71 710.6 14 ZO
PSHOUTLEGT 09-027 765.4 748.11 741.81 716.7 ]4 21

DATAPAGENO. 10 FUELFEEDDATA- PLANT

CYCA COALFLOWKL8 05-104 16.47 16.571 16.91 17.35[ .04 .04 17.07[ 31.37[ 31.85[ 35.Z0_ 25.20110 1
CYC8 COALFLOWKLB 07-110 -.01 -.011 -.Ol -.01] 19.55 35.15 -.01] 31.36, 31.. I -.01] -.or 10 2
CYCC COALFLOWKI.B 09-110 16.48 16.581 16.92 17.36i .01 .01 17.051 31.34[ 31.861 35.181 25.20 10 3

CYCA 5ECAIR FLOWZ 06-170 149.2 149.71 158.8 15_.01 ].5 2.1 156.9], 287.6] 2299_']1 337"11 235.3 lO 16
CYCB 5EC A]R FLOW% 08-170 2.0 1.9J 1.0 ]94.0 329.6 1.6] 291.3] 5.5 2. 10 17
CYCC 5EC AIR FLOW% 10-170 149.5 150.21 158.7 158101 .6 2.1 156.5 1905i 30016| 337.5 236.7 10 18
CYCA 5EC AIR T 20-002 497.5 489.21 463.4 478.0| 414.4 440.8 490.9| _9.3 i 558.9i 540.4 i 496.0 II 1
CYCB 5EC AIR T 20-003 537.2 524.81 491.6 513.4| 472.5 5]7.0 536.5] 604.91 574.51 531.61 525.7 11 2



TESTMO. FIT ] r12 F14 _ rl5 Fie F]7 I FIe r]9 rre ! rm [ FLe I

TEs,sEo.o ,2(,, ,,I,5 "!'8 ,9 2o,, 22DATE 10102192 10103/92 10103192 10104192 ]0104192 10105192 10105192 ]0105192 09128192109130192 10103192
TIME START 2248 I 0126 2127 I 0056 2025 0004 ! 0243 2205 1814 _ 1600 0434

oo, i,o ooo,o, oooo 0,40LOAD I_ 58 59 38 59 I 59 llO 110 I 82 58

DATAPAGENO. 10 FUELFEEDDATA- PLANT

CYCC SECAIR T O._.__J_ _ .08110 4
PULV COALFLOVKLB K-3141 [_.5[[ 17.671
PULVPA FLOW 6-275l 48.041 48.081 0.001 48.031 48.001 47_991 48.081 ].75 0.001 0_001 0.00|10 19
PULV INLET T 9-0341 498.51 487.7 g/.ll 473.01 432.01 475.51 49].31 164.0 101.5i 105.71 173.2]l] 7
PULVOUTLETT o-o4oi 173.81 ]67.9 96.31 ]53.61 ]62.51 165.61 ]1z.4i 154.7 119.31 108.21 147.0111 8

DATAPAGENO. ]] POlaR& ELECTRICALSYSTEMDATA

PULVDIFF P IN 1_ m-7741 6.5932 6.41651 -.01251 6.16251 5.995] 6.23331 6.22701 -.02011 -.157! -.08311 -.0188111 9
PULV AMPS _-2761 206.0 203.81 205.01 200.2 201.11 200.51 0.01 -.] 0.01]1 10
PULVPA FANAMPS _-7771 50.78 50,101 -.061 47_341 44.45 49.251 4q.EMI -.061 -.12 -.OBI -.06111 11
ROTCLASS ANPS _-2781 40.93 41.011 .031 4o_41i 43.46 40.231 40.111 .031 42.7) 30.291 .03111 12,_ 7,_ _ _ zse.o_ zz13_ .0037---"--'_1-_ROTCLASS RPN _ 163..._9_..__..____ .4278 .26871
ROTCLASSDP IN 1_ _-3451 .3211 .32701 .00681 .;13Z_ .3854 .29301 .29041 .00351
COALSILO LEVEL 16-3101 38.32 25.481 95.35] 82.911 72.46 55.761 43.20i 40.091 93.93 93.191 13.0Zi]l IS
FLAMEINTENSITY#1 _ _-279_ 106.1 106.ZI 106.2i 106.1! 106.Z] 106.21 _-_ 4.4 8.s] - 11 164.1 11 17
FLAMEINTENSITY#2 _ )6-2951 105.6 105.5 i - - 105.5 ! 105.7 105.61 105.5[ ....
FLAMEINTENSITY#3 _ _ 0.0 __ _ 106.l I_.l _ .... 3.4 11 18
FLAMEINTENSITY#4 % _6-297]_ 105.71 105.61_ ]o4.o! 105.51 3.2 3.'-"-"""2 2.8 1.41-'_"1"9

DATAPAGENO. 12 OPERATORPOSITIONS

RH SP VLV POS 15-077 -5.0C -5.IX -5.0(] -5.0( -5.0C -5.00 -5.0C 21.21 28.2( -5.D(] -5.00112 1
SH SP VLV POS R 13-190 23.34 20.2( 0.00 27.6_ 0.0_ 58.98 24.5C 47.58 41.6_ 49.18 0.00112 3
SH SP VLV POS L 13-191 38.6_ O.IX 0.00 0.0( 0.0( 18.58 33.1E 45.0"2 40.7_ 46.24 0.00112 4

16-044 65._ 67." 104.C 74.] 40. c 61.2 57._ -5.(] -._ 70._ 100,1112 9GRDMPRDEMAND _ 30.3! 12.91
RECIRC AIR _ PO$ 12-176 9.8_ 11.31 10.18 16.1', ll.H 15.92 16.0( .0_ _____...... _____ 72:-- o.o11215
SH PASS DMPRPOS14-180 .] 0.1 0.( .] -_
RH PASS DMPRPOS14-180 100.( 100.1 100.( 100.1 100.( lO0.( 100.( 43. c 98. (. lO0.( 100.0112 16
OVRFIREAIR DI,tPRPOS06-115 26.4! 25.3, 5.0( 25.9_ 23.2! 26.7 z. 29.1; 5.0( 5.0( 5.0( 5.92112 17
BRNSECAIR DMPRPOS06-286 36.4; 35.7q 18.0', 35.54 32.81 35.2_ 36.81 23.7; 22.31 19._ 19.79112 18
HOTPRI AIR DMPRPOS06-556 _ 99.6_ 0.0( 99.5; 99.61 99.3" 99.3_ 0.0( 0.0( 0.0(
BRNGASRECDMPRPOS06-32--'-_J 33.3_ 34.'---'---__ _ _ 32.0"-----'_.'31.3-'-'--- _ _ _ 000112 20

OATAPAGENO. 15 lqIS_ELLANEOUSDATA

GASLVGSH PASS 1Ai08-0O_1-307.7 -309.7[ -275.fi -304.71 -263.2 -313.E I -314.4[ -475.([ -SO7.Si -454-al -332-3115 l

GASLVGSH PASS ZBI08-OOdl543.31542-_i 498.1 540.81 477.01548.._1551.41 708.'t r_.Zl r_9.1i 558.el]52
GASLVGSH PASS 1Cl08-oo:1 ssl.sl 5sO.el sos., 554.9l 482.51 562.i I 567.e I 739.( 709.e1 65]._1 567.4115 3
GASLVG SH PASS 10108-oo_1569-31 56S._1 519..I 568.91 501.11 586._| 592.61 169..I 760._! 684.:1 583.8115 4
GAstvL:_L___JgL_d _ _ _ _ _ ]_Z_-' _ i------_-__ _ zsi-_-_-
L_sLV---C_HPASS2e108-0161527._1524.(I 488.,'I 529.01466.,=1536.(,I 540.'.1 673.qI r_5.;I 62]. I 541._!]56



T ST. !.2 ,F,. IF'9IF 8 , LBJ
DATE I !010Z1921] 01031921[01031921]'01041921] 0104192 ],0105192 10105192 ],010519210912819210913019Zl ]'0103192

J 2248 J 0126 ] 2127 i 0056 I 2025 I 0004 I 0243 I 2205 I 1814 I 1600 I 0434 I
o2oo 0000I 18281 1610l 04 1

TIHE START ] ._3 i
TIME END I 0427/2220I0310I 2322I 0254I
LOAD I_/ 58 I 38 I 59 I 38 I 59 I 59 -._ 110 I 110 | 82 I 5840 I

DATAPAGENO. 15 MISCELLANEOUSDATA

GASLVG SH PASS 21: ],5 7
GASLVG SH PASS 2D 08-020 559.6 557.9 509.3 565.01 496.2 589.4 _ 588.8 728.8 712.2 658.0 577.9 15 8
GASLVG SH PASS 3A 08-02]. 544.6 542.4 507.2 543.8 483.7 555.3 556.3 697.3 695.0 655.4 557.8 ].5 9
GASLVG SH PASS 38 08-022 550.], 550.3 505.5 546.2 493.6 556.5 560.8 702.5 685.6 647.4 574.2 F15 ],0
GASLVGSH PASS 3(: 08-023 539.4 538.6 500.9 544.3 485.5 555.0 558.8 686.8 665.6 632.5 557.9 ].5 ],l
GASLVG SH PASS 30 08-024 -439.7 -441.8 -379.6 -442.7i -365.7 -460.0 -466.7 -639.8 -631.2 -549.1 -459.7 15 12
GASLVG RH PASS 4A 08-033 587.0 572.8 546.1, 578.1 518.0 593.5 i 609.9 661.9 654.], 619.l 591.4 ].5 13
GASLVG RH PASS 48 08-034 610.1 587.1 553.8 589.6 526.3 598.7 622.2 669.5 667.3 62.3.3 60]..3 ].5 14
GASLVG RH PASS 4C 08-035 0.0 0.0 0.01 0.0 0.0 0.0] 0.0 0.0 O.O 0.0 0.0115 ].5
GASLVG RH PASS 40 08-036 640.6 633.0 558.4 622.0 542.3 655.], 663.0 7].9.5 703.1 649.5 642.Z ].5 ].6
GASLVG RH PASS 5A 08-049 583.6 566.6 536.8 572.2 51],.2 585.8 593.4 652.8 639.,], 602.9 583.8i],5 17
GASLVG RH PASS 5B 08-050 600.2 580.2 542.4 584.7 5],9.9 596.6 6],0.0 663.2 655.9 6],0.6 593.8"].5 i8
GASLV13RH PASS 54:08-051 6].3.6 599.8 544.8 599.9 525.5 621.5 63].6 678.8 662.5i 626.2 608.5 115 19
GASLVG RH PASS 50 08-052 600.4 595.9 537.7 592.3 519.9 6]..4.3 6].9.2 669.3 655.9 613.9 607.], 15 20
GASLVG RH PASS 6A 08-053 595.1 582.7 545.7 584.5 523.2 600.4 613.7 66].6 650.3 619.6 600.4 ].5 2].
GASLVG RH PASS 68 08-054 618.7 603.2 556.8 606.9 539.6 629.6 638.7 680.1 670.! 638.0 6],2..1 15 22
GAsLVGeHPASS 6C Z523
GASLVG RH PASS 60 15 24

]5 27
RIGHT" A = W ],5 28



APPENDIX NO. 11

Summary of W Series
Western Fuel Test Data



SUMMA_ OF W SEmES WESTEml FUEL TESTS



SUmaNW OF W SEmES WESTERN FUEL TESTS

_T _ _ tagC t_ultmrr. _ oR AS Cu.w4. ACT. _uiAL _ _ jPll I:tH j_ i,,,, e.Jm
UBC tiC _ _ _ TO 11ESl!3) E31:F _T _ IN t0UT If If If _
tar Lit/ _ tnECmC. ILlta'tR tm_Bumt EFF tW N: tW LOOB 1Eli"i, cx_m J
mm _ma _ Im_ LILEYHR 'Jr, _ ,,-- ,, -

1 W1 O.m ' 0.05 0.06 i043.0 0.0 0.0 86701 88._'4 2i77 0.89 0.87 0.92 O.g_ i.13! 0.74! 4.42 _,_.80
2 W4 0.33! 0.33 0.521 1038.0 0.0 0.0 86.29! 87.91 2166 1.01 O.M 1.04 0.97 1.3S 0.741 4.18 312.5{)
=1!W12 0.15 0.15 0.24 1057.0 0.0 0.0 86.13 8?.93 2179 0.92 0.8@ 0.95 0.91 0.99 0.72! 4.46 323.40

0.00 0.14 0.22 1046.0 0.0 0.0 86.5@ 88.21 2153 0.93 0.95 0.90 0.97 1.09 0.79 4.10 310.00w_s

VI_ 0.00 0.14 022 1080.0 0.0 0.0 95.75 88.40 2148 1.02 o.q@ 1.05 1.01 124 0.90 4.21 308.40
0.00 0.18 0.28 1024.0 0.9 0.0 86.65 88.02 _ 2177 1.05 1.03 1.06 0.94 1.09 0.77 4.26 314.60

0.42 0.42 0.63 1105.0 97.4 23.1 86.64 87.59 21116 0.95 0.88 1,02 0.97 1.21 0.80 :_ 308.90
0.06 0.06 0.09 1063.0 112.0 30.3 86.76 87.96 2074 0.93 0.88 0.96 0.91 1.15 0.65 [ ___ 324.70

vl_ 0.06 0.06 0.10 1063.0 0.0 0.0 65.86 88.14 2212 0.90 0.65 0.96 0.96 1.21 0.70 4.31 323.80
so ws3 0.Q5 0.05 0.08 1055.0 94.5 28.7 86.45 87.62 2125 0.88 0.81 0.95 0.86 1.02 0.67 4.32 321.60
11 _ 0.26 0.26 0.41 1038.0 93.8 42.3 86.35 87.65 2153 0.85 0.83 0.88 0.90 1.15 0.73 4.14 319.70

s21 w_ 0.28 028 0.44 1043.0 91.8 45.0 86.37 87.64 2089 0.94 0.86 1.00 0.97 1.12 0.71 4.13 318.90
s.1 vv21r 0.00 0.14 0.22 1021.0 0.0 0.0 86.6@ 88.12i 2119 1.00 0.95 1.05 0.92 1.20 0.75 428 3_0.50
14 w_ 0.00 0.14 022 1037.0 62.6 12.3 86.71 87.79 2085 0.95 0.91 0.96 0.87 1.12 0.6@ 428 317.90
is Wle 0.00 0.18 028 1072.0 73.4 1.0 86.76 88.15 2875 1.08 1.00 1.07 0.97 1.17 0.79 4.02 301.10
so iwm 0.90 0.18 0.26 1(]82,0 0.0 0.0 86.32 88.06 2144 0.96 0.96 0.99 0.95 1.16 0.77 4.421 320.90
llrlw_o 0.00 0.14 0.22 1080.0 70.1 2.1 86.75 88.15 2057 0.97i 0.95 1.00 1.01 1.17 0.77 4.08 300.20
so w=q 0.00 0.14 0.22 1080.0 0.0 0.0 86.40 88.04 2105 0.88 0.94 0.92 0.99 1.11 0.75 4.40 322.70

to _i 0.05 0.05 0.08 728.0 61.6 2.7 87.16 88.90 1886 0.96 0.93 0.99 1.15 124 0.81 3.55 294.80

_o 0.13 0.13 02.1 756.0 66.5 2.1 86.94 88.49 1925 0.89! 0.65 0.92 1.02 1.14 0.73 3.64 300.30
2s 024 0.24 0.39 765.0 74.6 11.2 86.03 88.35 1961 1.03 0.94 ! 1.11 0.95 1.35 0.68 3.74 29@.50
=,=, 0.19 0.19 0.31 732.0 101.3 $4.3 86.50 88.51 1925 0.98 0.92 1.04 1.04 1.30 0.78 3.32 297.40
z_ so 0.29 0,29 0.46 ?34.0 76.7 9.7 87.28 88.26 1916 0.91 0.84 0.97 0.99 120 0.74 3.56 297.90
_1 w'_ 0.14 0.14 022 571.0 268.5 1.8 86.97 88.63 1600 1.17 1.15 1.19 1.19 128 0.77 3.48 288.5@
2s ws4 0.13 0.13 021 536.0 248.6 2.0 86.51 88.68 1567 0.99 0.94 _ 1.02 1.33 128 0.82 3.52 299.20
aB 11117 0.30 0.30 0.48 563.0 204.8 11.2 86.12 88.48 1719 1.03 0.94 1.11 1.16 1.37 0.93 3.16 294.80

_ 0.3? 0.3? 0.5@ 551.0 231.2 13.0 86.52 88.22 1677 1.00 I.IX) 1.01 1.07 1,27 0.75 3.57 30820
_11 W'_ 0.05 0.06 0.11 568.0 207.4 132 87.03 88.62 1663 0.96 0.88 1.02 1.07 1.21 0.72 3.45 298.5@
28 _ 0.56 0.56 0.88 531.0 276.6 12.4 86.25 87.92 1612 1.03 1.00 1,051 1.08 1.32 0.80 3.4? 303.10
m _ 0.04 0.04 0__e__ a-_?n_.0 :_")_1.4 12.01 86.42 88.72 1558 1.04 1.10 0.98 1.25 1.39 0.77 328 299.60



RB-369 25 Jan 1993 09: 5g:47

TESTNO. W] W2 W3 W4 W5 W6 W7 W8 W9 MIO
TEST5EQ. NO. 1 2 3 4 5 6 7 8 9 10
DATE 11/16/92 11/16/92 11117192 11/19/92 11/19/92 11119192 11120192 11/20/92 11120192 11130192
TIME START 0900 1403 1136 0823 1223 1541 1354 1753 2022 1403
TIME END 1127 1559 1329 1017 1407 1725 1558 1904 2107 1515
LOAD I_ 109 78 110 110 110 83 61 81 42 83

FUEL ON ON ON ON ON ON ON ON OI:F LAMR
ALPHA1
ALPHA2

WI AVGSCANS8 -->21 : 110 !_ : NOREBURN: SLM
W2 AVESCANS37-->47 : 78 NW: NOREBURN: SLM
W3 AVESCANS10-->18 : 110 _ : W/ REBURN: SLM: .86 STOICH
W4 AVGSCANS31-->41 : 110 MW: NOREBURN: SLM
W5 AVGSCANS54-->63 : 110 MM : W REBURN: SLM : NOGR
W6 AVESCANS73-->82 : 82 MM: W/ REBURN: SLM
_7 AVE SCANS9 -->20 : 60 I_ : W/ REBURN: 2 CYCLONES: SLI4
_/8 AVE SCANS32-->37 : 82 !_ : W/ REBURN: 2 CYCLONES: SLH

AVGSCANS38-->40 : 40 I_/ : 1// REBURN: 1 CYCLONE: SLM
W[O AVGSCANS6-->12 : 82 I_ : t4/ REBURN: 2 CYCLONE: SLM

DATAPAGENO. 2 FLOWSMLB/HR

LOAD144 108.7 18._ 110.1 110.1 110.( 82._ 60.( 81.4 41.! 8Z.i 2 1
HAIN STEAMFLOM 756.C 519.{ 760._ 764.t 756.( 561.1 387.( 546.E 275.1 582/ Z 2
IST STG STMFLW 749._ 505. c. 754._ 759.; 750.] 540-c- 386.( 529.1 261.( 542.; 2 23
FWFLOW 771.1 519.] 782.J 777., 778.! 551.! 396., 538.E 280.4 551.! 2 3

o,.v,, ,.,,..... ,.v,, ,.,,, [ 2.00O(, 2._1 2.00O( 2.000_ Z.OOm 2.000( Z.OOm 2.000( z.oom z.oo_ 2 4RH SPRAYFLOM 14-192 19.46 . 29.31 14.87 31.33 0.00 0.t30! O.O0 u.m_ u.w c o

SH SPRAYFLOW Lj17-052 22.77 3.47 19.62 28.27 32.92 17.81 10.86 13.49 5.06 10.64 2 ?SH SPRAYFLOW 17-056 23.86 .24 19.88 29.69 26.12 13.31 9.01 12.28 10.83 9.11 2 8
GRVANAMPS A 16-181 0.08 24.40 0.00 0.00 0.08 25.31 37.15 28.19 39.551 -.02 2 12

VA."_S eiz6-ze3 .06 .06 28.07 .06 .08 .06 .08 .06 .08 25.53213
GRFANBUSVOLT EST 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 214
TOTALGRFLOW CALC 0.0 61.6 112.0 0.0 0.0 74.6 204.8 101 3 223.4 76.7 Z 24
GRTO SECAIR 06-932 .55 3.08 32.94! .70 .85 11.72' 11.52 51.36 12.45 9.11 2 25
GR TOSECAIR CALC 35.00 2.72 30.26 35.00 35.00 11.21 11.19 54.26 11.99 9.61 2 26
GR TOFLMN CALC 0.0 58.8 81.8 0.0 0.0 63.4 19_.6 47.0 211.5 67.1 2 2!
OFAAIR FLOW 06-931 32.6 34.7 250.4 28.5 166.1 163.4 92.9 189.4 92.1 141.8 2 28
TMPAIR FLOW CALC 99.09 56.11 76.14 88.97 32.71 32.99 28.05 34.73 44.58 49.14 14 10
SECAiR FLOW 06-320 31.31 29.80 19.36 31.23 37.50 32.19 36.91 19.42 43.15 30.48 Z 29
1st STGPRESS 18-128_ 1042.7 694.2 1049.6 1056.0 1043.1 744.2 522.9 727.2 344.2 746.0 2 19
OIL FLOW2A n__zr_n rim7 n oooo 0017 .0017 .0017 0.0000 -.0017 -.0017 .0017 .0011 2 20
OIL FLOW28 " .0020" .OOI .0017" .o01g .O01li .0017 .0017 .0017 .0017 .0017 2 ._t
OIL FLOW2C 11 .0016 .001 .0016 .0016 .0016 .0816 .0016 .0816 .0025 .0016 2 22
Z I_ RVRBASNCOAL 0.0 O. 0.0 0.0 0.0 0.01 O.O O.O! 0.0 0.0 2 30
CYCLONESTOIC 1.0469 1.081 1.0460 1.0681 1.0979 1.0843 1.0825 1.0917 1.0667 1.1309 4 20



,EST' S''OS O,O'1 132' I '4, 'oo
DATE 11/16/92[11/16/92!11117192[11/19/9211111919211/19/92 11/20/92111/20/92111/20/92111/30192]
TINE START 0900 I 1403 I 1136 I 0823 i 1223 1541 ]354 I 1753 I 2022 J 1403 I

LOADI_ 109 I 78 I 110 I 110 I 110 83 61 I 81 I 42 1831

DATAPAGENO. Z FLOWSNLB/HR

REBRNWBSTOIC CALC lOO.OI lO0.OJ .3 100.0 i l .4 .6 l .7 .5 4 2].
REBR, STOIC CALC 1.1379J 1.13261 .8521 1.15181 .94901 .8774! .9529 .83831 .9422 .9872 422
LVGFURNSTOIC CALC 1.17761 1.19381 1.1493 1.1866] 1.14691 11520i 11618 1.1638j 1.2257 1.2259 423
LVGECONSTOIC CALC 1.18741 1.20651 1.1588 1.19641 1.15671 1.1641 1.1780 1.17601 1.2480 1.2381 424

DATAPAGENO. 3 FLUID TEMPERATURESF - PLANT

SSHOUTT L [5-152 999.1 999.7 999.3 999.1 999.4 999.3 998.9 999.4 984.2 999.8 3 1
SSHOUTT R 15-150 999.2 1000.6 999.3 999.0 1000.1 999.3 999.4 999.2 1018.3 1000.4 3 2
SSHOUTAVE T 13-160 1000.9 1000.8 1000.4 1000.9 1002.0 999.6 1000.0 1001.] 1002.7 1002.5 14 1
LVGSHATTNPT L 13-164 734.6 741.4 742.8 719.8 705.8 696.2 710.8 709.4 774.7 733.7 3 8
LVGSHATTHPT R 13-162 /37.3 736.] 753.8 721.5 734.4 722.8 727.7 733.4 678.2 756.2 3 9
PR[ SHOUTT L let 827.0 762.8 817.0 828.9 832.9 785.6 796.6 781.0 774.7 789.6 3 10
PR] SHOUTT R I._ 832.9 774.7 830.8 835.8 838.3 794.7 810.9 807.3 791.2 813.5 3 1!
ECONH20 OUTT L let 5]0.0 489.6 5]3.4 505.6 508.6 485.1 486.2 489.7 469.7 488.3 3 27
ECONHZOOUTT R I'fi/ 524.1 472.3 520.4 523.2! 521.0 486.5 473.8 487.7 447.4 492.1 3 28
ECONH20 IN T 20-007 458.7 422.0 460.6 460.3 46].2i 428.7 399.4 426.5 361.7 428.4 3 5
RH SPRAYH20 T I.El 314.6 288.9 3]3.8 312.01 312.3 290.1 273.6 291.9 263.8 294.4 3 7
LVG RH T 14-150 1000.5 1000.6 1003.1 1000.1 1002.2 1001.7 999.5 1000.3 981.3 1000.2 3 12
ENT RH T CALC 608.3 665.8 569.4 648.0 561.8 672.7 643.7 673.8 586.5 679.2 3 16
COLDRH T 20-006 743.5 671.8 746.7 745.1i 747.1 683.3 650.3 681.4 595.2 686.6 3 18

DATAPAGENO. 4 FLUIDTENPERATURESF-B&V

AIR ENTAHP O.O O.O O.O O. 0.0' 0.0 O. 0.0 0 0.0_ 4 ,
AIR LVGAHP 0.0 0.0 O.O O. 0.0_ 0.0 O. O.O 0 0.0' 4 2
CYCA TADIFFP O.O O.O 0.0 O. 0.0, 0.0 O. 0.0 .0 0.0, 4 3
CYCA PA DIFF P 0.0 0.0 0.0 O. O.OJ 0.0 O. 0.0 0 O.OJ 4 4
CYCA TOTP 0.0 0.0 0.0 O. 0.01 0.0 O. 0.0 0 0.0 4 5
CYCB TA DIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 6
CYCB PA DIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 7
CYCB TOTP PB 0.0 0.0 O.O 0.0 0.0 0.0 0.0 0.0 O.Oi 0.0 4 8
_YCC TA O[FF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 9
EYCC PA DIFF P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 4 10.
_YCC TOT P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 11
LVGSSHPLATP PB 0.0 O.O 0.0 0.0 0.0 0.0 0.0 0.00.O 0.0 4 12
ENTPSI't P PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 13
LVGPSH P R PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 14
LVGPSH P L PB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4 15
LVGECON P R 0.0 0.0 0.0 O. 0.01 0.0 O. 0.0 0 0.0 4 16
LVGECON P L 0.0 0.0 0.0 O. O.Oi 0.0 O. 0.0 0 " 0.0 4 17
GASENTAH P 0.0 0.0 0.0 O. 0.01 0.0 O. 0.0 .0 0.0 4 18
GASLVGAH P 0.0 0.0 0.0 O. 0.0! 0.0 O. 0.0 .0 0.0 4 19



,Es,,o I Ir s ITEST SEQ. NO. 3 8 I 9 I 10 I
DATE _____6_9______6_92_____7_92_____9_92_____9_92_____9_9_____2__92____2__92_______9_____3__92_
TISE STMr ] 0900 ] 1403 [ 113610823 I 1223 ] ]541 I 1354 I 1753 ] 2022 I 1403 ]
TISE END ! 1127 I 1559 I 1329 I 10]7 I 140V I 1725 I 1558 I 1904 I 2107 I 1S15 I
LOADIN | 109 I 78 I tlO I rio I rio I 83 I 6] I 81 I 42 I 83 I

DATAPAGENO. 5 FLUID PRESSURESPSIG

TURBTHROTP 03-170 1450.31 1450.0 1450.0 1449.8 1449.9 1449.9 1450.2 1450.3 1449.9 1449.91 5 1
SEC SH OUTP CALC O.OI O.O O.O 0.0 0.0 0.0 0.0 0.0 0.0 :-:: 5 2
DRLIHPRESS 04-013 1596.81 1521.4 1599.2 1601.1 1595.7 1529.3 1491.8 1526.2 1470.5 1529.91 5 3
LVGRH PRESS 15-102 424.21 284.3 430.3 427.9 429.5 303.6 216.4 297.4 139.5 303.31 5 4
ENTRH PRESS 15-100L 451.2J 301.9 458.9 454.0 456.7 321.2 229.1 315.8 145.6 321.41 5 5
FWHTR E EXT P 20-035 433.51 289.9 440.5 437.0 439.3 309.7 220.4 303.6 137.3 3O9.41S b
I_ HTR E EXT P TRANSi 434.11 290.5 440.9 438.2 440.0 311.0 220.7 304.4 137.9 310.71 5 7
SEC SHOUTP (T) TRANS 1481.41 1458.1 1482.5 1483.1 1481.9 1461.2 1450.5 1460.1 1442.7 1458.51 5 17
DRLINPRESS (T) TRANSI 1564.31 1487.4 1563.9 1567.2 1561.3 1495.6 1455.6 1490.4 1433.3 1494.11 5 18
LVGRH-I P (T) TRANS 0.0_ 0.0 0.0 0.0 0.0_ 0.0 0.0 0.0 O.O o_o[.5 19
ENTRH-I P (T) TRANSI 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5 20

DATAPAGENO. 6 AIR & GASDATA- PLANT

ANBIENTAIR OBTEIqP TC 0.0 0.0 0.0 0.0 0.01 O.O 0.0 0.0 O.O 0.01 6 1
AIR ENTFD FANT HI/ 90.8 100.3 109.9 95.8 98.01 99.1 112.7 108.7 112.5 95.01 6 4
AIR LVGFO FAN T A09-028 116.4 132.9 128.0 114.6 117.61 120.6 145.3 138.7 151.3 130.41 7 2

"AIR LVGFD FANT B 09-029 121.8 135.3 129.9 124.7 128.11 131.9 147.4 141.8 154.4 130.91 7 3

AIR ENTAH T RA 20-017 123.1 136.4!3 132.0 127.0 130.31 135.4 148.1 141.9 158.2 139.6] 6 2AIR ENTAH'T Re 20-018 123.9 137. 13_.4 129.4; 133.1 137.7 149.6 144.1 157.2 147.9 6 3
AIR ENTAH T LA20-025 120.3 135.5 130.8 129.2 129.6 134.7 147.3 141.3 153.5 177.5 13 25
AIR ENTAH X LB 20-029 119.9 136.1! 131.3 119.3 122.0 126.1 148.3 142.2 154.2 151.3'13 26
AIR LVGAH T R IN 660.4 558.1 684.8 645.21 0.0 0.0 552.4 599.5 540.2 597.8 _ 6 6
AIR LVGAH T L Hi/ 593.2 561.3 618.9 571.2 593.5 566.0_ 552.0 566.7 545.8 567.0 6 7
BRNSECAIR T 08-002 590.5 528.3: 624.4 577.1i 605.5 580.4! 554.6 570.3 5il.5 574.1 i4 2
BRNSA/GR T 08-001 554.6 505.3! 627.5 545.7i 578.6 552.1 539.8 569.2 512.7 538.6:14 3
OFATENP 09-002 339.9 362.7 599.8 514.0: 596.6 564.9 509.5 543.4 485.5 555.8 14 4

GASLVGAH T RAJ20-019 346.1 311.9 ! 354.6 338.01 351.8 329.3 309.7 318.1 312.4 311.0 6 10
GASLVGAH T RB ZO-OZO 323.0 295.1 329.8 313.6 329.5 310.1 289.5 300.1 280.24 294.8 6 11
GASILVGAH T LA20-OZ7 301.0 284.21 305.5 289.4 301.0 "278.9 282.2 283.6 279.9 285.1 13 27
GASLVGAH X LB_20-024 303.8 287.4 309.7 293.9! 306.4 286.2 286.1 286.5 286.2 295.413 28

3 627.4 591 0 637.7 13 17
GASLVG RH PS T AVE 663.6 625.1 698.4 644.7 668.9 630.9!. 598.1GASLVG SH PS T AVE 721.1 5935 743.4 712.8 729.2 653 587.8 637.6 537.4 655.9 13 19
GRGASTEIqP A BV 0.0 0.0 0.0 0.0 0.0 0.0 O.O 00. 0.01 O.O 14 8
GRGASTESP 8 8V 0.0 0.0 0.0 0.0 0.0 0.oi 0.0 0.0 O.Oi 0.0 14 9
02 LVG ECON R 11-172 3.4556 3.2262 3.1188 3.3533 3.0288 3.1240 2.1118 2,4454 3.1238 3.4176 6 20
02 LVG ECON L11-170 3.4816 3.74]8 2.9939 3.8851 3.2984 2.8931 3.2090 2.7324 3._575 3.5119 6 21
02 IN SECAIR 06-254 20.70 19.31 9.69 20.62 20.60 16.19] 16.63 7.62 17.10! 16.76 13 29
ACCUREXNOX PPN 06-553 . 443.1 414.4 215.1 539.0 286.8 211.3 207.9 183.4 173.0 i 275.5 13 9
ACCUREXSOX PPN 06-555 209.7 292.0 309.5 288.8 2]4.4 198.2 217.5 241.6' 207.2 198.0113 10
ACCUREXCO PPN 06-425 30.4 38.2 99.7 48.9 46.4 65.7 69.8 161.3! 64.7 60.5 13 11
ACCUREX02 X 06-554 3.3341 3.4079 2.8172 3.6108 3.0249 2.9658 2.8721 2.9]70 3.9362 3.3725 ]3 12
BRNSECAIR P ]N WG06-250 23.87 12.91 27.54 23.86 23.20 14.57 ]0.47 16.46 9.33 14.36 ]4 5
8RNGASRECP INWG 06-252 23.63 12.76 27.61 23.63 . 22.91. 14.41 10.16 16.56 8.92 14:36 14 6



T ST'ES' S O I:' s ' I' J..O,,o,DATE i11/16/921]]/16/921]/]7/9211]/]9/92111/,9/9211/19/9211/20/92111/20/9211]/20/92]1/30/921
I 1541 I 1354 I 1753 I 2022 I 1403]

LOAD NM 78 I 110 ! 110 I 110 61 I 81 I 4Z I 83 I

DATAPAGENO. 6 AIR & GASDATA- PLANT

BANONETRICP iN HGI P8 ] 29-20l 29.10 29.371 29.49 29.41 29.35 28.981 28.95 i 28.90 29.141 6 29
eEL HUMIDITY _ I TST I 10.11l 9.50 9.281 9.40 9,97 9.68 10.411 11.031 10.27l 8.541 6 30

DATAPAGENO. 7 AIR & GASDATA- B&V

AHBIENTAle TEHP 7 1
AIR lVG FD FANX A 7 6
AIR LVGFD FANT B 7 7
AIR ENTAH (X) 7 4
GASLVGAH 7 10
GASLVGECON (T) L GRID 693.1 639.9 723.4 677.8 700.1 652.9 615.5 649.0 609.7 658.6 7 14
GASLVGECON (T) R GRID 724,5 605.1 755.0 719.8 732.5 663.2 601.1 644.4 562.8 662.8 7 15
GASTEPlPLVGGR FAN GRID 0.0 0.0 0,0 0,0 0.0 0,0 O.O O.O O.O 0.0 13 7
02 LVG ECON (T) L GRID 3.5407 3.9921 3.0224 3.9720 3.1099 2.9795 3.3427 3.1985 4.2081! 3.9483 7 20
02 LVG ECON (T| R GRID 3.2158 3.2112 ,2.8616 3,1926 2.7163 3.0534 2.0000 2.3000 3o0000i 3.3000 7 21
CO LVGECON (T) L GRID 18.5 46.1 139.9 28.0 30.8 52,3 27.4 26,0 20.9 O.O 13 5
CO LVGECON (T) R GRID 99.8 41.6 148.6 97.1 104.2 60,7 61.0 232.41 78.2 _ 30.4 13 6
C02 LVGECON (T) L GRID 15.94 15.40 16,92 15.97 16.62 16.61 16.00 16.04 15.89 15,20 7 22
C02 LVGECON (T) R GRID 15.90 16.00 15,86 15.92 16.36 15.94 16.01 15.89 14.75 15.06 7 23
NOXLVGECON (T) L GRID 505.8 467,3 251.9 604.3 327.4 241.0 261.3 223.5 196.8 313.8 7 24
NOXLVG ECON (T) R! GRID 467.8 459.3 217.4 564.5 289.6 226.6 207.9J 196.6 200.1 290.9 7 2b
02 LVGAH (T) GRID 4.8]84 4.94831 3.9]87 5.0702 4.2942 4.1587 4.4935 4.1928 5.8233 4.8410 ]3 [
C02 LVGAH (T) GRID 3.7801 3.78011 3.7801 3.7801 3.7801 3.7801 3.7801 3.780] 3.7801 3,7801 13 3
02 LVGGRFAN (T) GRID O.O 0.0! O.O O.O O.O O.O O.O O.O 0.0 O.O 13 4
DRYBULBTEHP (T) TST O.O 0.0 O.O 0.0 0.0 O.O O.O 0.0 0_0 0.0 7 26
VET BULBTEMP (T) 7 27

DATAPAGENO. 8 F'VHTRTEICERATURESF - PLANT

F'WHTRE LVGT 455.71 419 455. 452.81 453. 421.8 396 422.91 357.6 426.1 8 5

Fig HTRE ENTT H_ 383.4[ 35417 382. 380,1[ 381. 356.2 336 357.7J 305.3 360.21 8 7FV HTRE DENX 403.0J 371.2 402. 401,01 401. 371.3 347 371.91 320.1 374.51 8 13

DATAPAGENO. 9 I_ HTRTEMPERATURESF - B&ig

$5H PENDIN LEG 21]0-o]81868.61 878.01 8701_ 860.61 8621_ 862.51 856-71 859-61 852-41 868.61 9 18857.01 856.2J 865.4J 868.6J 870,71 9 19859.71 85855H PENDIN LEG 3110-0z91 865.91 874.21 871
55H PENDIN LEG 411o-ozoI 872.01 880.31 879 865.51 862 860.3 i 865.11 875.91 884,1 ! 885.41 9 zo
SSHPENOIN LEG 5110,o211838.91 844.01 8441 832.71 8331 825.8[ 837.4[ 848.01 854,41 855.41 9 21



TES..OW.,78, j" rWS W'OI
DATE 11116192 11116192 11117192111119192 11119192 11119192 11120192111120192]11120192111130192
TINE START 0900 I 1403 ! 1136 { 0823 1223 ] 1541 1354 { 1753 I 2022 I 1403 I

LOADI_ 109 110 I 110 110 I 83 61 I 81 I 42 I 83 I

DATAPAGENO. 9 I:_ HTRTEHPERATURESF - B&W

$SH PENDIN LEG 6 10-033 872.0i 878.7 874.31 869.2, 868.1J 853.5[ 875.5 878.4 908. 890.2 9 22
SSHPENDIN LEG 7 10-034 872.7 881.7 869.1 869.2 860.9 848.6 870.5 867.2 934.5 880.4 9 23
SSHPENDIN LEG 8 10-035 868.0 876.9 866.2 863.2 857.1 852.4 867.4 864.3 914.3 874.3 9 24
SSHPENOIN LEG 9 10-036 812.5 879.9 873.4 864.3 855.1_ 859.1 865.8 864.3 896.6 871.4 9 25
SSHPENDIN LEG 10 10-037 861.3 865.9 863.2 853.7 ! 829.3 839.3 833.9! 837.8 878.0 844.1 9 26
RH PENDIN LEG I 09-049 938.0 941.5 942.4 933.5 940.4 934.7 939.5 936.6 928.8 94].8 8 17
RH PENDIN LEG 2 09-050 925.7 930.1 931.2 921.1 933.6 919.1 929.2 925.3 923.4 931.9 8 18
RH PENDIN LEG 3 09-051 930.4 934.9 935.4 926.0 934.1 926.7 933.7 929.8 924.2 935.6 8 19
RH PENDIN LEG 4 09-052 926.1 930.8 931.1 921.6] 931.0 921.2 929.7 926.1 921.5 931.9 8 20
RH PEND]N LEG 509-053 0.0 0.0 0.0 O.Oi 0.0 0.0 0.0 0.0 0 0 0.0 8 21
RH PENDIN.LEG 610-001 961.9 960,8 966.2 956 8 ! 967.4 955.4 96].7 956.5 .948.8 964.9 8 22
RH PENDIN LEG 7 10-002 928.7 932.9 928.0 926.7 921.4 933.8 937.9i 933.2 910.2 935.6 8 23
RH PENDIN LEG 8_10-003 929.3 939.9 933.6 928.6 917.4 946.1 936.6 940.1 903.2 935.0 8 24
RH PENDIN LEG 9 10-004 937.8 941.8 942.7 933.4 940.5 934.7 940.1 936.9 929.0 942.4 8 25
RH PENDIN LEG 10 10-005 909.1 920.1 923.9 909.2 8?6.8 909.5 884.4 897.3 875.4 896.2 8 26
RH ]NTMlINDHOLE R 10-038 937.2 940.1 941.4 933.1 939.3 932.9 936.8 934.1 927.9 939.3 8 27
RH INTH HNOHOLE L 10-039 864.2 865.0 853.7 863.4 829.4_ 846.8 828.9 833.8 820.7 845.1 8 28
PSHOUTLEG T 09-017 830.7 780.4 833.1 837.6j 843.8 804.8 822.3 807.0 797.3 811.5 14 11
PSHOUTLEG T 09-018 847.2 784.1 844.5 854.9 855.6 8]].0 823.7 818.9 799.1 825.5 14 12
PSHOUTLEG T 09-019 836.5 752.4 801.8 844.5 831.3 172.5 765.2 750.0 740.7 765.6 ]4 ]3
PSHOUTLEG T _ 09-020 840.9 .....761.5 826.6 846.0 849.2 795.5 791.8 777.6 764.0 788.4 14 14
PSHOUTLEG T 09-021 815.9 767.7 821.3 8]6.4 834.7_ 794.8 807.5 791.2 788.4 795.0 14 15
PSHOUTLEG T 09-022 819.9 777.8 824.2 825.5 834.5 799.0 818.2 799.9 802.0 803.9 14 16
PSHOUTLEG T 09-023 834.3 764.4 826.1 840.8 838.7! 791.4 802.5 796.4 779.1 805.5 14 17
PSHOUTLEG T 09-024 848.8 789.3 849.2 854.3 858.0 813.1 825.7 823.9 808.8 830.8 14 18
PSHOUTLEG T 09-025 835.1 762.5.. 832.6 840.2 842.9 793.5 799.9 799.7 782.1 808.7 14 19
PSHOUTLEG T 09-026 826.81 779.5 833.9 830.0 836.31 798.21 811.1 808.9 799. 812.3 14 20
PSHOUTLEG T 09-027 832.61 787.3 836.4 835.7 842.91 801.61 816.2 812.5 801. 817.5 14 21

OATAPAGE.0. 10 fUELFEtOOATA-PLA,T

CYCA COALFLOWKLB 05-104 37.53 26.081 26.111 38.03 27.411 29.83 21.99 28.48 .04 33.17 10 1
cYCeCOALFLOWKL807-1103754 26.10t26.12138.01 27401 -.01 -01 000 25.04 -o0110Z
CYCC COALFLOWKLB 09-110 37.55 26.111 26.131 38.04 27.431 29.85 22.00 28.51 .02 33.17 IO 3
CYCA SECA]R FLOWZ 06-170 283.8 206.81 206.81 289.4 216.01 216.9 158.3 212.4 4.3 246.5 I0 16

CYCB $EC AIR FLOW%08-17_ 288.9 206.61 206._1 293.8 217.51 3.6 3.4 4.1 205.6 3.7 10 17CYCC 5EC AIR FLOWX ]0-170 287.0 206.9| 208.v, 292.3 215.6] 216.9 ]58.2 208.3 1.2 246.6 10 18
CYCA SECAIR i 20-002 595.5 524.9 629.21 589.7 592.81 573.2 532.6 557.7 482.5 555.2 11 1
CYCB 5EC AIR T 20-003 612.4 556.6 645.01 599.7 627.8l 573.1 541.9 562.0 534.8 562.4 11 2
CYCC 5EC AIR T 20-004 559.2 528.5 578.51 542.4 559.41 537.3 522.1 534.8 492.2 535.0 11 3
PULV COALFLOWKLB 06-314 .05 .061 35.231 .08 35.271 28.18 21.20 28.24 18.47 22.19 la 4PuLvPArcow 06-275 357 355 6112, 121 6075, 5525 48.75 54.86 50,42 51.641o19
PULVINLET T 09-034 100.] 108.7 587.11 99.1 588.91 534.8 491.2 527.0 438.0 525.7 I1 7
rULVOUTLETT09-040 955 103.5114121 805 136.21132.0 131.5 136.4 133.3 127.3118



TEST SEQ. NO. 2 I I 17 ]8 ]9 IlOI
DATE 111/16/92l11116192 11117192 11119192111/19/92 i11119192111/20/92_ 11120192111120192111130192 I
TINE START I o900I 1403I 1136 08Z3 I 1273I 1541I 1354I 1753I 2022I 1403 I

LOAD RM 78 I 110 110 I llO I 83 I 61 I 81 I 42 I 83 !

DATAPAGENO. 11 POt_R& ELECTRICALSYSTENDATA

PULVDIFF P IN _K_ 06-274 _ -.01 -.01 14.97 -.01 15.77 _ 13.58 9.51 15.05 7.82 7.36 11 9
PULV ARPS 06-276 -.1 -.l 312.5 -.1 328.5 283.2 231.1 302.6 216.7 213.2 ll lO
PULVPA FANARPS 06-277 11.7 -0.0 104.9 .1 106.8 73.2 62.3 74.0 35.1 71.1 11 11
ROTCLASS ANPS 06-278 .04 .03 46.57 .03 49.19! 47.60 46.70 50.72 43.73 42.30 11 12

ROTCLASS RPN 06-270_ -.2 -.3 156.6 -.2 160.4 163.0 174.8 169.9 171.4 160.5 ll 13
ROI CLASSDP IN MG 06-345 .0211 '.0202 .6259 .02_4 .6917! .6491 .6050 .7510 .4879 .4085 11 14

COALSILO LEVEL 06-310 81.47 96.34 75.39 93.06 75.29 i 75.21 43.51 27.79 13.17 93.09 II 15
FLAREINTENSITY#1X 06-279 4.5 5.5 106.1 4.8 106.21 106.2 106.1 106.2 lOG.1 106.1 11 16
FLAREINTENSITY#2 X 06-295! 14.6 20.3 105.7 5.0 105.41 105.5 105.9 105.9 105.9 105.6 11 17
FLAREINTENSITY#3 X 06-296 4.5 5.1 106.1 23.8 106_1i 106.1 102.8 106.2 O.O 106.1 11 18
FLANEINTENSITY#4 Z 06-297 5.6 3.8 105.7 6.6 105.5 105.7 106.1 106.2 106.1 105.7 11 19

DATAPAGENO. 12 OPERATORPOSITIONS

RH SP VLV POS 15-077 25.02 -5.00! 45.23 22.50 59.281 -5.00 -5.00 i -5.00 -5.00 -5.00 12 l
SH SP VLVPOS R 13-190! 10.94 38.82[ 60.98 74.78 71.591 53.41 48.631 45.95 45.61 46.98 12 3
SH SP VLV POS L 13-191: 67.90 35.901 59.48 74.26 81.61l 65.10 " 52.151 48.67 29.38 50.04 12 4
GRDNPROENAND 16-0441 -5.00 10.101 -5.00! -5.00 -5.001 1.90 56.281 8.70 63.61 -5.00 12 9 i
RECIRCAIR DNPRPOS12-176i 0.00 0.001 0.00 .06l .O3l .05 0.001 0.00 . 0.00 14.70 12 13 ]
SH PASS DNPRPOS14-1801 100.0 23.7 93.81 100.0 108.01 63.1 _5._! 47.0 .1 97.6 12 15
RH PASS OlqPRPOS]4-]80! 40.2 lO0.OI 92.9 _ 30.51 41.81 lO0.O lO0.OI 100.0 100.0 108.0 12 16

OVRFIREAIR DNPRPOS06-115 9.00 9.00] 48.471 9.001 41.841 40.73 28.231 44.10 27.78 36.65 12 11
BeNSECAIR DNPRPOS06-286 37.01 34.26 28.46 36 80i 41.461 36.81 39.801 45.83 43.50 35.25 12 18

BeN GASRECDi_R POSo6-3241 0.00 17 55.10 0.00[ O.OOl 20.83 19.141 40.12 21.07 21.06 12 20

DATAPAGENO. 15 NISCELLANEOUSDATA

GASLVGSH PASS IA 08-003! -555.4 -366.7 -522.1l -585.2 -571.41 -450.4i -353.4 -412.2] -306.5 -450.7 15 1
GASLVGSH PASS 1B 08-oo41 731.2 595.2 769.31 724.3 754.01 669.01 595.0 647.1 538.5 663.6 15 2 '
GASLVGSH PASS 1C 08-0051 750.8 608.0 787.61 734.3 770.21 673.31 603.2 661.6 544.7 680.6 15 3
GASLVGSH PASS ID 08-0061 775.4 638.6 818.21 759.2 791.6l 710_71 628.1 690.3 570.9 713.1 15 4

GASLVGSH PASS 2A 08-017] 677.6 556.6 690.1[ 679.0 686.9[ . 618.1] 553.3 594.1 504.7 608.8 15
GASLVGSH PASS 26r08-018] 691.2 569.7 713.2 685.9 702.0 634.5 568.2 613.0 515.8 630.7 15 6
GASLVGSH PASS 2C 08-019 695.1 567.0 718.91 687.4 698.4 628.5 564.21 613.9 517.6 635.1 15 7
GASLVGSH PASS 2D108-020 730.2 602.6 753.0j 716.7 ?30.5 660.6 591.5 644.9 551.5 667.8 15 8
GASLVGSH PASS 3A 08-021 723.8 605.8 728.2j 719.9 723.9 650.6 594.6 641.6 545.7 652.6 15 9
GASLVGSH PASS 3B 08-022 ...720.7 601.9 727.6 720_4 720.5 654.6 596.71 638.7 548.8 658.3 15 10
GASLVGSH PASS 3C 08-023j 714.6 589.2 727.8= 701.5 714.3 638.8 583.1 630.5 535.5 648.5 ]5 11
GASLVGSH PASS 30 08-024] -673.4 -490.5 -651.1 -661.0 -658.8 -558.8 -474.0 -539.5 -410.3 -570.1 15 12

GASLVGRH PASS 4A 08-0331 656.7 622.2 703.4 i 643.8 653.1 629.4 589.6 625.8 584:_ I 629.4 15 13GASLVGRH PASS 46 08-034! 667.4 634.2 718 3' 650.9 679.41 643.9 604.4 635.4 591 647.1 15 14
GASLVGRH PASS 4C 08-035] O.O O.O 0.0], O.O O.OL 0.0 0.0 . O.O O.O 0.0 15 15



TEST_ W,IW2'_ IW'IWSI_ I_' I_8 I_ I'_'00IT_T_O_ _ I_ 13 I 'DATE 11116192 11116192 1III 7192 111191921 I ] !I!919211 I120192l ] !12019211I120192111130192l
11/19/921 1541 i 1354 I 1753 I 2022 I 14°3 I

1 1904 1 zt071558
T,.ESTART O9001,403I,,36 10823I ,213i _15i i ,_,_iT]HE END 1127 I 1559 ] 1329 I lOl7 I 1407
LOAD HM 109 | 18 I 110 I 110 I llO 61 I 81 I 42

DATAPAGENO. 15 H]SCELLANEOUSDATA J

15 16
,,_ LVGRH PASS 40 .........
GASLVGRH PASS 5A08-049 642.0 602:9' 669.6 622.3 631.3 602.0 570.3 601./ bb_._ _t_.a 15 17
GASLVGRH PASS 5B 08-050 651.1 610.0 683.11 630.2 653.4 _ 6]9.4 583.6 612.5 573.5 624.9 15 ]8
GASLVGRH PASS 5C08-051i 663.3 622.7 702.3! 643.4 683.9 635.6 600.5 628.5 600.8 640.9i15 19
GASLVGRH PASS 50i08-052: 652.8 611.7 697.7i 634.0 669.0 623.5 589.3 619.9 584.9 627.0 15 ZO
GASLVG RH PASS 6A 08-053 654.3 617.5 670.6 637.3 643.2 613.1 587.1 615.2 580.4 624.8 15 Z[

GASLVG RH PASS 6B 08-054 674.4 639.6 689.7 656.8 670.7 637._! 610.4 631.6 600.5 647.2 15 22
GASLVGRH PASS 6(: 08-055 665.81 629.7 689.5 651.51 672.4 629 605.0 626.4 602.9 642.1 15 23

GASLVGRH PASS 60 08-056 675.9 635.8 697.3 65_._: 672.7 621.3 606.8 629.2 595.7 641.9 15 24o.o o.o I o.o o.o o.o o.o o.o o.o1517
o,_u, = • _ u lOn_ 2 00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 15 28



RB-369 25 Jan 1993 10-02:20

TEST NO. Nil Wl2 W13 I WI4 WlS WI6 WIT I W18 wig V20
TEST SEO. NO. II 12 13 II 14 IS 16 17 I 18 19 20
DATE 11/30192 12/01192 12101192J12101/92 12/02/92 12102/92 12/02/92 12103/92 12103192 12/03/92
TINE START 1627 0839 1129 ! 1449 0821 1059 1357 0926 1212 1642
TIME END 1129 1004 1230 i 1602 083I 1223 ]521 1008 1314 1736

LOAD HW 83 109 110 I 56 108 10g 10g 110 111 110
FUEL LAHR LAHR LAI_ I LAI'IR LAMR LAI_ LAHR LAHR LAI4R LAHR

ALPHAI I
ALPHA2 I

Wl1 AYGSCANS20-->25 : 82 HM : NOREBURN: 3 CYCLONE: SLH
Wt2 AVGSCANS7 -->14 : 110 HM : NOREBURN: 3 CYCLONE: SLN
W13 AVGSCANS23-->28 : 110HV : W/ REBURN: 3 CYCLONE: SLM
W14 AVGSCANS42-->48 : 52 I_ : NOREBUI_N: Z CYCLONE: SLH
W15 AVGSCANS1 -->Z : 110 1_/ : NOREBURN: BASEFORNox
W16 AVGSCANS17-->22 : 110 HIJ : W REBURN: 19 TPH : SLH
W17 AVGSCANS34-->41 : 110 I_/ : W/ REBURN: 15 TPH : SlH
W18 AVGSCANS8 -->1| : 110HW : NOREBURN: W/ fir : IRS & [KIdLS
M19 AVGSCANS24-->29 : 110 Mid: NOREBURN: NOCaR: IRS & ]KWI_S
W20 AVGSCANS47-->51 : 1101_ : W/ REBURN: W/ GR : ]RS & ]KWLS

DATAPAGENO. 2 FLOWSNLB_HR

LOADI_/ 83.1 108.9 109.91 56.1 108.11 109.5 108.91 %09.7 110.61 110.51 2 1
MA[N STEANFLOW 567.3 757.0 758.21 363.0 748.51 752.1 752.11 761,3 766.3] 765.31 2 2
]ST STGSTNFLW 545.8 751.0 752.81 358.6 741.01 746.0 745.41 756.3 761.81 760.31 Z 23
FWFLOW 557.0 775.0 777.91 370.1 765.91 774.4 774.81 782.0 786.61 788.51 2 3
BLOWDOWN 2.0000 2.0000 2.0000 2.0000 2.0000] 2.0000 2.0000] 2.0000J 2 4
RH SPRAYFL()t/ 14-i92 0.00 23.90 27.81 0.00 23.07 31.16 30.39 24.70 25.67 30.27 Z 5 i
SH SPRAYFLOW L 17-052; 7.33 21.42 23.84 1.13 21.94_ 28.59 21.56 22.98 24.12 16.15 Z 7 i
SH SPRAYFLOW R 17-056_ 9.70 24.86 24.36 0.00 20.86 27.53 22.16 22.23 20.44 16.61 _ 2 8
GRFANAHP5 A 16-181! -.0206 0.0000 0.0000 0.0000 O.O000i 0.0000 0.0000 0.00001 -.0206 0.0000 2 12
GRFANANP5 B 16-183 24.42 .06 26.2I 41.05 .06 26.35 26.34 24.71 .06 24.31 2 13
fir FANBUS VOLT EST 4]60.0 4160.0 4160.0 4160.0 4160.0 4]60.0 4160.0 4]60.0 4160.0 4160.0 2 14
TOTALGRFLOW CALC 66.5 0.0 94.5 248.6 0.0 93.8 91.8 73.4i 0.0 70.1 Z 24
GRTO SECAIR 06-932: 2.39 .52 30.26 2.31 .451 43.20 45.96 1.26 .49 2.18 2 25
GRTO SECA[R CALC 2.12 35.00 28.72 ].g9 35.00 42.31 44.96 1.04 35.00 2,06 2 26
fir TO FURN CALC 64,4 0.0 65.8 246.1 0.0 51.5 46.9 72.4 0.0 68.2 2 27
OFAA]R FLOW 06-931 33,2 36.4 259.8 35.1 37.8 256.0 215.7 '36.3_ 36,1 213.8! 2 28
TMPAIR FLCM CALC 51,3 99,8 68.0 58.7 112.0 60,7 12.5 82.9] 115.1 37.5 14 lO
SECA]R FLOW 106-320 31.16 31,22 2].87 3].60 31.06 18.36 19.31 31.36i 31.36 34,661 2 29
1st STG PRESS 18-128_ 751,1 1044.3 1046.8 483.8 1030.1 1037,1 1036.3 1051.9: 1059.7 1057.5] Z 19
OIL FLOWZA 05-100i 0.0000 .0017 .00i7 .0011 .0017 i .0017 .0011 0.0000 .0017 .0017 2 20
O]L FLOW2B .0017 .0017 .00191 .0017 .00111 .0017 .00171 .0017 .00191 .00291Z 21
OIL FLOW2C .0016 .0016 .00161 .0016 .00161 .0016 .00161 .0016 .00161 .00161 2 22

PWDRRVRBASNCOAL 0,0 0,0 _ _: 0.0 _ _: 0,0 z z: 0.0 _ 9! o o! 2 30
CYCLONESTOIC 1.1013 1.0551 1.07981 1.0356 1.05441 1.0713 1.06771 1.0735 1.04241 1.11901 4 20





TESTNO. I Wll I W12I W]3 I W14! W15I W16I W17I WI8 i VI9 I WO
DATE 1113019212101192112101192112101192112102192112;0219212/02192I2103192]12103192112103192
TIHE START l 1627 1 0839 1 1129 1 1449 l 0821 1 1059 1 1357 1 O926 1 1212 1 1642

TI_ END II _29 1 1004 l 1230 l 1602 10831 ] 1223 l 1521 l 10081 1314 ] 1736LOADI_ I 109 I llO 1 56 I I08 I 109 I 109 I I]O I 111 I 110

DATAPAGENO. 5 FLUID PRESSURESPSIG

TUR8THROTP 03-170 1450.01 1449.91 1449.5 1450.01 1450.4 ]450.71 1450.51 1450.71 1450.0 1450.0 5 I
SECSH OUTP CALC 0.01 : :: 0.0 0.0! 0.0 0.01 0.01 0.0 0.0 5 2
DRUMPRESS 04-013 1530.81 1596.41 1595.9 1487.21 1594.2 1594.41 1594.31 1599.61 1600.4 1599.5 5 3
LVGRH PRESS 15-102 305.31 475_71 429.3 200.1J 421.1 427.41 475.61 429.21 433.0 432.4 5 4
ENTRH PRESS 15-100, 324.1[ 451.91 455.8 210.2. 447.9 455.0[ 453.61 456.:; 460.8 461.1 5 5
FWHTRE EXT P 20-035 311.71 4347 t "' 438.6 202.6] 430.6 437.61 4,3_._i 438.6[ 442.7 442.1 5 6
FWHTR E EXT P TRANS 312.71 435.41 439.1 203.41 430.7 437.7l 435.9J 438.91 443.0 442.5 5 7
5EC 5H OUTP (T) TITANS 1459.71 1479.21 1478.8 1446.6, 1479.9 1480.31 1480.61 1481.5l 1481.6 1481.4 i 5 17
DRUNPRESS (T) TRAN5 1496.31 1561.31 1560.9 1451.8J 1559.0 1559.21 1559.4] 1564.4j 1565.8 1566.3 5 18
LVGRH-I P (X) TRANS_ 0.0 i O.Ol 0.0 0.0, 0.0 0.01 o.oJ 0.0 i 0.0 0.0 5 19,. _!
ENTRH-I P [T) '[RAN5 O.OI - -_ 0.0 0.0! 0.0 0.01 : :: 0.01 0.0 0.0 5 20

DATAPAGENO. 6 AIR & GASDATA- PLANT

AHB[ENTAIR OBTERP TC 0.01 0.0 0.0 0.0 0.0 _"-; 0.0 0.0/ 0.0 0.01 6 1
AIR ENTFD FANT IN 96.71 87.7 90.0 100.5 93.2 9?.?, 93.8 88.8 90.4 92.416 4
AIR LVG FO FANT A O9-028 131.21 119.2 122.2 137.1 ]:'" 5 1Z3.11 125.2 117.8 t 122.8 120.31 7 2
AIR LVG FD FANT B 08-029 131.81 120.4 I22.5 139.21 ,_ .;.7 ZZT.li 128.3 123.0_ 123.4 127.217 3
AIR ENTAH T RA 20-017 133 - 121.0 122.9 141.8_ iZ_.2 127.2J 128.6 123.0 ! I23.9 12.7.61 6 Z
AIR ENT AH T R8 20-018 136.7' 123.0 125.0 141'._ 128.5 129.8, 131.1 125.5 E 126.3 1Z9.6:6 3
AIR ENTAll T LA 20-025 149.6 122.6 125.3 139.7_ 125.1 125.6 128.51 121.4 125.6 124.4 13 25
AIR ENTAll T LB 20-029 138.8 123.0 125.6 140.71 125.3 126.4 128.7 121.5 1215.2 124.3 13 26
AIR LVGAH T R HW 599.0 665.3 695.6 555.81 636.9 690.4i 662.5 639.2 650.3 643.2 6 6
AIR LVGAll T L HW 578.9 622.0 631.5 562.41 589.3 613.3 611.2 586.8 594.7 595.7 6,, 7
BRNSECAII_ T 08-002 551.0 603.9 626.3 552.07 574.6 619.6 597.3 57Z.2 586.5 586.7 14 ,_
BRNSA/GR X 08-001 530.2 569.8 584.1 530.4! 543.9 596.8 607.1 543.2 555.5 561.6 14 3
OFATEI,IP 09-002 518.9 290.9 600.7 394.8[ 304.9 594.9 581.0 268.3 292.9 563.0 14 4
GASLVGAH T RA;20-019 317.6 346.5 350.4 318.4 332.9 354.8 353.9 332.1 347.7 3..t9.7 6 10
GASLVGAH T RB 20-020 298.3 321.0 325.5 292.5 309.4 329.2 330.1 309.9 323.7 318.9 6 11
GASLVGAH T LA 20-027 287.5 306.2 " 308.3 286.8 294.2 301.1 302.6 287.1 300.4 296.2 13 2/
GASLVGAH T LB 20-024 295.2 311.2 313.1 290.6 295.7 306.1 307.4 290.2 306.4 300.6 13 28
GASLVGRH P5 T AVE 647.2 700.9 708.6 615.1 668.8 677.4 686.7] 665.7 673.3 677.3 13 17
GASLVGSH PS T AVE 651.4 724.6 760.11 557.9 698.9 75Z.7 719.1 700.1 706.6 699.2 13 19
GRGASTEIWII" A 8V O.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14 8
GRGASTEIqP B_ BV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.O 14 9
02 LVGECON R!11-172 3.2323 3.3676 3.61111 3.6969 3.3728 3.1500 3.1018 3.1890 3.1283 3.1366 6 ZO
02 LVGECON L 11-170 3.5562 3.8225 3.0320 3.3846 3.7427 2.4445 2.9160 3.7691 3.9493 2.9776 6 21
02 IN SECAIR 06-254 19.74 20.71 10.771 19.81 20.75 8.24 8.31 20.32 20.73 19.94 13 2'9
ACCUREXNOX PI_ 06-553 , 432.6 454.6 I98.1 419.6 495..,.5 208.8 276.5 526.3 527.1' 280.2 13 9
ACCUREX50X PPN 06-555 209.4 204.6 207.5 204.4 251.3 236.3 373.8 299.5 289.31 371.0 13 10
ACCUREXC0 PPN 08-425 62.8 60.2 66.2 86.1 71.6 100.4 72.0 63.6 80.2! 73.7 13 11
ACCUREX02 X 06-554 3.3679 3.46].2 3.1116 3.4258 3.3520 2.6312 2.7036! 2.9846 3.2239 2.1988 13 12
BaN5EC AIR P IN _ 06-250 14.08 24.03 27.22 9.05 23.19 25.49 24.3] 22.60 23.35 23.20 14 5
BRNGASRECP IN t/G 06-252 I 13.98, 23.66. 27.00 8.79 22.89 25.56 24 38 22.23 23.16 23.04 14 6



T ST.O I W"I i W'3I "'" I W'SI I W"I W'"I W'9I "0 I
DATE 11/30/92]12/0]/92112/01/92 12101192 12102192 12/02192 12/02/92 12/03/92112/03192112103/92l
TIME START 1 1627 1 0839 1 1129 1 1449 l 082] 1 1059 1 2357 1o9261 12]21 1642 l

LOADI_ I 83 110 I 56 I 108 I 109 ]lO I 111 I 110 I

DATAPAGENO. 5 A]R & GASDATA- PLANT

BAROMETRICP IN 29.151 29.00l 28.911 28.851 29:041 29.141 29.191 29.361 29.33 i 29.24 ! 6
REL HUM]D[TY % I ITST I 8.43881 8.80741 8.86461 8.2860l 8.49641 8.36201 8.32751 8.45431 8.71331 8.52941 630

DATAPAGENO. 7 A]R & GASDATA- B&V
7 1

AMBIENTAIR TEMP 7 6
AIR LVG FD FAN T k 7 7
AIR LV6 FD FANT B 7 4
AIR ENT AH (T) 7 10
GASLVGAH z. i .........
GASLVG ECON (T) L! GRID 667.8 726.4 746.1 632.9 687.21 116.2 7]19.11 686.1 693.Z /OU.U ," Z,z
GASLVGECON (T) Ri GRID 657.2 728.6 767.3 585.3 706.6 765.9 757.2 707.6 714.1 701.5 7 15
GASTEHPLVG GRFAN GR[D 0.0 0.0! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 7
02 LVGECON (T) L GRID 3.7349 3.8317 3.2874 3.3512 3.9351 2.8480 3.1524 3.8196 3.9969 3.2258 7 20
02 LVGECON IT) R GRID 3.1000 3.2000 3.2723 3.7000 3.1647 3.1519 3.2208 3.1547 3.1499 3.4084 7 2l
CO LVG ECON (T) L GRID 5.16 35.17 43.01 24.04 10.49 60.22 30.15 69.36 78.35 59.74i13 _
CO LVG ECON (T) R GRID 27.2 82.7 134.7 48.7 61.1 125.3 80.8 77.7 91.1 87.4 13 6
C02 LVO ECON |T) L GRID 15.36 15.92 16.15 15.70 15.81 16.82! 16.57 15.66 15.49! 16.00 7 22
C02 LVG ECON (T) R GRID 15.53 15.98 15.85 14.72 16.00 16.00 15.93 15.82 15.75 15.42 7 23
NOXLVGECON (T) L GRID 492.4 483.9 209.1 476.1 592.6 244.0 314.0 580.9 596.9 321.1 7 24
NOXLVGECON (T) R GRID 440.8 519.7 211.8 441.7 532.3 214.0 "776.8 539.0 551.6 279.7 7 Z,
02 LVGAH (T) GRID 4.74]0 4.9282 4.2050 5.1380 5.0407 3.9611 4.0301 4.4252 4.9456 4.1099 13 1
C02 LVGAH (T) GRID 3.7801 3.7801 3.7801 3.7801 3.7801 3.7801 3.7801 3.7795 3.7792 3.7777 13 3
02 LVOGRFAN (T) GRID 0.00 0.00 0.00 0.00 0.08 0.00 0.00 3.61 15.29 8.12 13 4
nOV RID IZ Ti:'MP rTZ TC,T 00 0.0 0.0 0.O 0 O] 0.0 O.O] O.O 0.0 0.O 7 216...... 727
WETe_e TE_ (T)

DATAPAGENO. 8 I_ HTRTEMPERATURESF - PLANT

FVHTREEXTT H_ 682.2, 742.3, 745.5, 638.0, 739.51 742.9, 739.6, 742.80 744.71746.818!

427.i{ 457.31 457.4] 390.31 456-21 456-91 456"11 457"4l 457"5171 1457"518 5

FV HTR E LVGT

FV HTR E ENTT _ 361. 385.0 ! 385.1J 331.61 384-11 384-81 383"91 3e5.0i _s: 384.9 8 7vv HTRE DRNT 380. 403.81 403.91 341.4l 402.81 403.61 402.81 403.91 .-.. 404.4 8 13

DATAPAGENO. 9 F'14HTR TEMPERATURESF - B&I4

SSHPENDINLEG 1,10-017, 860.8, 849.11 810.3, 896.3, eSl.Oi 847.31 843.8, 852.6i 857.61 848.71917

SSHPENOINLEO 512310-0181 878.11 863.61 869.41 905.01 874.81 867.71 864.71 866.7! 871.0! 870.0 9 18

$5H PENOIN LEG 10_019i 871.91 859.41 866.1l 890.91 873.81 869.21 865.3[ 866.21 867.7[ 875.1| 9 19
55H PENDIN LEG 10-0201 878"91 866"81 874"11 894"01 883"91 879"41 874"3i 874"81 876"71 888"01 992120
55}_ PENDIN LEG 10-0211 841.1l 83].71 839.31 853.3[ 848.4| 845.11 837.0l 840-41 842.71 859.31 _



T ST'EST,OsEo,0 w''I w''I w''I ''SI v'6I v'' I ''' ! ''' I "1'2 "
12/01192112101/92112/02/92112/02192 12103192112/03/92112103/92 I

I 1627 I 083mI 1129 I 1449 ! oSzz I z°59 ! 1357 ! 09_ i zzzz ! is4,, i
1DO4 I 1230 ] 1602 ] 0831 I 1223TIHE END

LOAD , I 83 _ 109, 110 I 56 I 108 I 109 [ 1091 _ 110 [ 111 [ 110 ,

DATAPAGENO. 9 FV HTRTEMPERATURESF -

SSHPENDIN LEG 6 881.2 866.81 871.9 882.91 880.7| 876.3 866.1[ 871.4 872.81 891.7 9 _?
SSHPENDIN LEG 7 10'034 886.3 871.3 871.1 871.9" 877.8 871.4 '863.8 867.9 864.4 882.8 9 73
SSHPENDIN LEG 8 10-035 880.3 865.2 867.4 881.8 872.6 866.3 862.4 863.9 863.4 816.7 9 Z,I
SSHPENDIN LEG 9 10-036 882.21 867.6 870.1 893.9 874.5 868.3 869.1 867.9 870.0 873.9 9 25
SSH PENDIN LEG 10 10-037 869.9 856.0 850.4 893.2 863.9 850.3 854.8 854.2 854.9 848.4 9 26
RH PENOIN LEG 1 09-049 936.1 925.7 940.0 942.5 935.4 941.0 933.0 931.6 938.3 944.1 8 11
RH PENDIN LEG 2 09-050 9Z5.8 916.0 929.2 924.6 924.0 930.2 921.4 921.8 9Z8.1i 939.0 8 18
RH PENOIN LEG 3 09-051 930.2 918.8 932.6 934.0 927.9 933.5 925.4 924.7 931.5 938.5 8 19
RH PENDIN LEG 4 09-052 926.5 915.3 928.3 927.6 923.7 929.1 920.7 920.9 927.5 936.1 8 20
RH PENOIN LEG 5 09-053 O.O O.O 0.0 O.O 0.0 0.0 O.O 0.0 0.0 0.0 8 21
RH PENOIN LEG 6 10-001 955.3 948.9 966.1 963.5 .961.7 969.7 959.5 956.6 964.3 970.2 8 22
RH PEEl) IN LEG 7 10-002 921.0 912.1 926.1 941.2 924i.9 925.4 921.0i 918.5 924.0] 9Z7.0 8 23
RH PENDIN LEG 8 10-003 933.8 911.7 925.8 958.1 925.6 923.4 923.2! 916.1 920.91 917.6 8 24
RH PENOIN LEG 9 10-004 936.8! 925.4 939.7 942.8 935.6 940.7 932.1 931.6 938.3 944.1 8 2'5
RH PENDIN LEG lO 10-005 914.7 895.7 895.6 945.0 911.2 896.0 893.6 896.9 902.2 873.0 8 25
RH INTMHNOHOLE R 10-038 933.2 925.5 939.7 936.5 932.6 ......940.6 932.8 931.2 938.4 943.7 8 27
RH ]NTMHNDHOLE L 10-039 860.6 849.4 831.0 815.7 865.3 832.7 831.4! 851.8 857.9 8Zl.l 8 26
PSH OUTLEGT 09-017 801.6 8,72.1 844.8 793.3 822.1 861.5 839.8 819.6 822.6 824.9 14 11
PSHOUTLEG T 09-018 807.0 835.9 858.1 792.4 835.8 878.6 853.8 _ 833.3 834.9 8,39.7 14 12
PSHOUTLE6 T 09-019 786.2 822.8 823.9 161.5 822.7 833.8 800.6 812.9 813.4 781.3 14 13
PSHOUTLEG T 09-020 799.4 8C_8..4 846.1 171.5 8,?4.6 858.7 819.8:818.5 818.6 799.3 14 14
PSHOUTLEG T 09-021 792.6 809.6 831.8 780.2 807.0 843.3 818.8 804.3 806.1 _.1 14 Ib
PSHOUTLEGT 09-022 795.4 813.0 835.8 193.3 813.4 849.2 827.1! 810.8 814.7 814.9 14 16
PSHOUTLEG T 09-023 790.4 820.9 843.2 170.4 819.2 163.4 831.4 816.0 816.7 817.81417
P":,aOUTLE6 T 09-024 812.9 838.2 861.9 798.6 841.2 881.2 854.71 637.8 839.7 i 844.1 14 18
P_H OUTLEGT 09-025] 795.7 82.3.2 848.4 7_.1 820.9 866.0 831.3 818.4 819.3 822.7 14 19
P',H OUTLEG T 09-0261 800.4 817._i 839.8 787.31 818.11 853.9 828.9 i 815.4 818.5 825.4 14 2O
PSHOUTLEG T 09-0271 804.1 821.41 844.4 791.3i 822.41 857.4 831.51 820.1 823.1 830.8 14 21

DATAPAGENO. 10 FUELFEEDDATA- PLANT

CYCA COALFLOWKL8 05-1041 28.86 39.071 27.86 29.62 38.151 27.30 28.381 _8.27 39.291 25.60 10 I
CYCB COALFLOWKI.9 07-1101 28.89 39.071 27.87 -.OI 38.151 27.30 28.311 38.32 39.331 25.85 10 2
CYCC COALFLOWKL8 09-1101 28.86 39.081 27.88 29.63 38.161 27.28 28.351 38.26 39.281 2'6.79 10 3
CYCA 5EC AIR FLOW_ 06-1701 220.5 2'89.21 213.5 Z17.6 L_I.OI 204.4 219.71 .'94.2 289.31 219.3 I0 16
CYC8 SECAIR FLOWZ 08-17.01 224.4 292.4] 214.0 2.2 289.8[ 202.8 222.5[ _'98.8 293.31 Z_.5 10 17
CYCC 5EC AIR FLOW_ ]0-1701 220.8 291.91 213.0 218.3 2'87.81 205.4 219.51 297.5 293.0] 218.3 10 18
CYCA 5EC AIR T i20-0021 561.5 598.01 630.1 532.2 583.71 634.5 615.61 i98.3 598.71 587.2 11 I
CYC8 SECAIR T 121_0031 578.2 628.51 651.8 549.3 598.41 639.5 628.41 i96.7 610.71 615.1 11 2
CYCC SECAIR T i20-0041 543.4 584.91 589.3 534.9 552.91 572.0 572.]! i58.6 560.71 557.6 11 3
PULV COALFLOWKI_B !06-314j .07 . .07] 35.28 .08 .o_[ 37.28 30.091 .08 _OBI 35.44 iO 4
PULVPA FLO_ [06-2751 1.65 1.101 59.46 1.54 0.001 64.28 58.21! 1.56 1.291 62.86 10 1_
PULV INLET T 109-0341 144.6 86.41 593.6 201.6 97.gl 586.5 570.7[ 88.3 92.71 556.0 11 7
PULVOUTLETT 109-D401 124.3 87.01 131.4 130.9 95.21 133.3 138.31 93.1 89.61 134.5i11 8



teSTseO.NO. 12 ! 13 114 ! Is I 16 I 17 ! 18 i 19 120 !
DATE I 11130192112/01192112101192112101/9211z102192112102192112102192112103192! ! 2103/92 ! 12103/92I
TIME START I 1627 1 0639 I 1129I 1449! 08n ! 1059i 1357I 09_ ! 1212I 1642I
LOAO_ I09 I llO I 55 1 108 1 109 1 I09 1 110 1 Ill I el0 I

DATAPAGENO. lI _ & ELECTRICALSlrSTEPtDATA

PULV DIFF P IN W6 06-7741 -.011 -.04 ;.".."Z; -.01 -.14 17.301 13.94 -.Oil -.01 15.10 11 9
PULV _ 06-2751 -.1 35!.ZJ -0.0 -.1 350.31 291.4 -.1 318.3 11 10
PULVPA FANAHPS 06-7771 0.01 -.1 105.61 .1 .1 103.31 71.8 0.0 88.0 I1 11
ROTCLASS AIqPS 06-278] .031 8.57 49.381 .03 44.47 49.381 4:6.75 .031 .03 46.48 11 12

ROTCLASS RPIq 06-2701 --'_1 28.7 159.9] -.2 !59.3 159.6J I61.1 • -.2 154.5 II 13
ROTCLASSDP IN VG 06-31451 .01991 .1134 .68261 .0196 .4673 _66471 .6043 .02201 ._22 .5807 II 14
COALSILO LEVEL 06-3101 93.501 94.53 72.331 67.49 66.82 35.961 88.02 96.841 91.11 68.56 11 15 i
FLAMEINTENSITY#1 I 06-279 5.91 57.9 106.21 I.I 13.2 106.Z_ 106.1 65.51 57.7 109.1 11 16
FLAMEINTENSITYdl2 I 05-795i _.:: 5.9 105.51 1.0 19.5 105.71 105.8 61.01 46.7 105.7 11 I7
FL.A.u"_INTENSITY#3 Z 06-2961 _.IJ 7.0 106.1] .... .8 11.1 -:-:i 106.1 68.11 53.5 106.1 11 18
FLAMEINTENSITY#4 I 06-297! 4_ll 6.1 I05.61 4.3 6.7 105.11 I05.8 6.81 5.8 105.8 11 19

DATAPAGENO. 12 OPERATORPOSITIONS

RH SP VLV POS 15-077 -5.001 35.70 42.70l -5.00 34.94' 67.28| 65.31 38.00j 39.72 46.36 12 1
SH SP V1.¥POS R 13-190 47.87t 67.97 65.401 19.95 64.00 74.84i 63.58 60.78] 55.85 48.42 12 3
SH SP VLV POS L 13-191 _ 4].471 59.97 65.73l 32.67 64.97) 77.39i 60.76 62.13 ! 63.93 49.13 12 4

RECIRCAIR _ POS12-116 2.0185J 0.0000 0.0080] 0.0000 0.0800 0.0000] 0.0004) 0 O-, . 0,.0000 12 13

SHPASS []IqPRPOS14-180 ,;_.;; 100.0 100.01 0.0 1oooi 100.01 93.1 99.81 83.0 59.5 12 1:)
RH PASS DNPRPOS14-180 100.01 66.7 46.41 I00.0 80.9 36.01 87.9 88.1[ 100.0 IO0.O 12 16

OVRFIREAIR DIM POS06-115 g.ooi 9.00 65.401 9.00 9.001 63.231 50.00 9.001 9.00 48.B0 12 17
..o, °oO 1oo ,-oi oo ,®o,,.:o ooBRNGASREC_ POS06-324 0.00 38.62! 0.00 0.00 38'67l 38.67 0.00] 0.00 0.00 12

: DATAPAGENO. 15 NISCEL_OUS OATA

GASLVIGSHPASS IA 06-003i -442.1 -586.7 -598.9 -329.6 -542.8 -569.6] -495.2 -528.8 -549.4 -471.1 15 1
GASLVG SHPASS 18 08-004 653.7 732.1 785.9 558.1 706.0 779.1l 732.9 710.4 719.0 706.7 IS 2
GASLVG SHPASS IC 08-0051 663.6 754.9 811.1 559.4 717.7 790.81 751.5 720.5 729.0 122.7 15 3
GASLV6 SH PASS 10 08-006 703.0 787.5 831.1 598.1 765.6 815.71 788.81 763.0 768.5 772.2 [15 4
GASLVG S_ PASS ;_A08-017 681.7 706.9 525.0 658.1 703.6 671.2 661.41 672.4 64.7.1 15 5
;ASLVG"SHPASS 2B 08-018 630.0 700.5 779.9 538.4 675.6 723.4 692.7" 675.1 679.5 _.0i156
;ASLV6 SH PASS 2(: 08-019 629.1 701.5 t 736.4 536.3 672.3 727.4 592.0 673.2 677.5 673.5 15 7
;ASLV6 SHPASS 20 OB-OZI) 660.6 739.8i 773.4 551.8 711.1 758.6 726.4 712.8 715.3 714.1 15 8
;ASLVG SHPASS 3A 08-021 661.2 723.4i 742.8 570.2 703.7 745.1 717.1i 705.2 714.2 701.7 15 9
;ASLV6 SH PASS 38 08-022 655.7 718.91 746.3 571.2 689.0 ,.. 747.7 716.5i 696..5 705.3 &94.0 15 10
;ASLVG _ PASS 3(: 08-023 640.4 706.0 737.5 550.3 689.9 735.6 702.1 582.8 685.0 _0.7 15 11
;ASLVG SHPASS 3D 08-024 -550.8 -665.3 -679.7 -443.3 -618.4 -659.8 -610.0 -607.9 -604.9 -611.5 15 12
;ASLVGRH PASS 4A 08-033 646.2 693.6 703.9 617.6 663.7 677.1 678.0 652.0 655.9 651.1 15 13
;ASLVGRH PASS 4B 08-034 656.6 708.0 723.3 623.Z 671.7 690.5 704.6 668.8 678.4! 681.6 15 14
;ASLVGRH PASS 4C 08-035 O.OI O.OI 0.0. 0.0 0.0 0.0 0.0 0.0 0.0! 0.0 15 15

" I IIII I



TESTNO. VII I UlZ ! U13! U14I UlS ! U16I U17I U18I U19I I
11

12101192112101192i 121o2192112102192112102192l121o3192112103192112;,o31921
1627 i 0839 l 1129 i 1449 1 0821 i 1059 1 1351 i 0926 l ]ZLZ i 1642 l

LOAD_ 109 I 110 i 108 ! 109 I 109 I llO I SlS I ]10 I

DATAPAGENO. 15 MISCELLANEOUSDATA

GASLVGRH PASS 40108-0361 682.71 745.8) 767.51 635,3 712.5 737.41 754.7, 706.6 722.7 _ 747.8 15 ]6
GASLVGRH PASS" SAi08'049 629.91 678.5i 677:4 591.7 640.9 643.6' 654.7' 637.8 638.1' 631.8 |5 17
GASLVGRH PASS 58 08-050 636.9 689.2 695.4 604.1 653.2 658.2 574.4 656.2 663.6 655.4 15 18
GASLVGRH PASS 5(: 08-051 647.5 711.4 722.7 607.7 665.5 680.7 693.4 673.4 689.9 695.3 15 19

GASLVGRH PASS 50 08-052 634.4 695.2 705.7 597.0 658.2 672.4 687._ 660.8 672.9 689.3 15 211GASLVGRH PASS 6A 08-053 638.0 683.1 683.0 613.9 655.3 653.8 659.o! 647.1 649.] 647.4 15 21

SASLV6 RH PASS 60 08-054 657.5 704.4 707.5 628.2 617 1 676.6 683.8_ 671.2 675.6 613.9 15 22GASLVGRH PASS 61:08-055 647.4 702.0 707.6 620.4 673.7 679.4 681.c! 670.4 677.3 681.1 15 23
GASLVGRH PASS 60 08-056 641.7 698.9 700.5 620.6 685.5 681.8 682.6 678.8 683.4 694.4 15 24

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 27
tIGHT = k = M 11;00 12.00 13.00 14.00 15.00 16.00 !7.00 18.00 19.00 20.00 15 28

R6-369 25 Jan 1993 10:03:24

TEST NO. 1421 I_Z2 W23 Irz4 5125 v26 1427 M28 M29 M30
TEST SEO. NO. 21 22 23 24 25 26 27 28 2'9 30
DATE 12103192 12104192 12104192 12104192 12105192 12107192 12107192 12107192 12107192 12107192
TIME START 1859 0934 1120 1441 1157 0839 0954 1140 1337 1533
TIME END 1953 0944 1244 1502 1300 0850 1015 1201 1501 1625
LOAD Hi/ 110 109 118 59 61 110 llO 110 60 60

FUEL _ LMqR LKqR LNet LAMR _ LAIet _ L_Mm
ALPHA]
ALPHA2

5121 AVGSCANS60-->64 : !10 144: 51/ REBORN: NOGR : IRS & 11041.5
5122 SINGLESCAN: BASELINEFORNox
5123 AVGSCANS13-->20 : 119 I_ : W/ REBURN: MAXLOAD: SLM
5124 AVGSCANS31-->32 : 60 _ : V/ REBURN: ABORTEDPARTOF SLM
5/25 AVGSCANS152-->157 : 60 lql/ : NOREBORN: SLM
5/26 SINGLESCAN: 110 145/: Nox BASELINE
5127 AVGSCANS10-->11 : 110 I_ - 14/ REBURN• 18 TPH : NOSLM
5/28 AVGSCANS20-->21 : 110 MV : 51/ REBURN: 17 TPH: NOSLM
5/29 AVGSCANS30-->36 :.60 14M: ¥/ REBURN: 12.5 TPH: SLIq
5/30 AVGSCANS41-->45 : 60 !_ : 5// REBORN: I0.5 TPH: SLN

DATAPAGENO. 2 FLOI_ Iql_B/HR

LOAD_ 20-0051 110.01 109.3 118.11 58.8 i 61.5 I10.01 109.9 110.1 60.3 60.4 2 1
MAIN STEAMFLOg 03-0331 763.41 757.0 834.01 380.51 395.8 768.01 769.5 76,8.0 386.6 387.2 2 2
IST STG STNFLS/ CALCJ 758.21 751.7 826.5l 378.71 394.9 763.91 764.9 763.7 385.1 385.5 2 23
FS/FLOW ]2-]70] 784.91 775.0 852.7] 391.51 406.9 778.71 782.0 775.] 396.3 397.9 2 3



2 4
BLOW................

_.s_,FtO_ i,-,9_2,._,25_ 3,.00o.oooi_ o.oo_._ s._ o.o_o._,•s.s_, Ft_ ,1,-o_ ,3.,8 _,,,, _l,_ 563 l 2,,,9 ,,8, 22,, 5:_ ,,,,, z
SH SPRAYFLOW R]17-056 12.49 22.31 23.11! 0.00 0.00 31.7Z 18.30 25.12 .5.48 0.00 2 8GRFAN/iMPS 16-181 0.00 0.00 -.02 0.00 0.00 0.00 0.00 25.10 39.34 37.54 2 12
GRFAN._-_5 B 16-183 .06 .06 26.93 42.89 42.18 .06 .06 .06 .06 .06 2 13
GRFANBUSVOLT EST 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 4160.0 2 I a-
TOTALGRFLOW CALC 0.0 0.0 97.4 Z76.6 268.5 0.0 0.0 82.6 231.Z 207.4 Z Z4
GR TO SECAle i06-93Z .6Z .54 24.00 12.25 2.00 .44 .61 lZ.!5! 13.07 13.79 2 Z5

GR TO SECAIR CALC 35.00 35.00 23.09 12.39j 1.79 35.00 35.00 12.34 13.02 13.ZI Z 26GR TO FURN CALC 0.0 0.0 74.3 264. 266.8 0.0 0.0 70.5! 218.Z 194.2 Z Z7
OFAAIR FLOW 06-931 213-3 31.5 253.2 117.0 33.7 36.8 202.1 246.8 116.8 I16.Z Z 2_
TMPAIR FLOW CALC 90.6 123.1 74.1 65.5 64.0 80.4 69.5: 59.9 51.2 57.0 I4 ]0
5EC AIR FLOW 06-3Z0 34.58 31.18 25.86 36.72 31.14 31.41 42.35 31.00 37.10 36.37 2 29
1st STGPRESS 18-128 1054.6! 1045.2 1152.2 512.4 535.6 1062.7 1064.2 1062.4 521.6 522.1 2 19
n1_ c, r_ _a o_-1o0 _0017 .0017 0017 .0017 .0017 .0017 .0018 .0017 .0024 .0027 Z 20.......... 221
OIL FLOW2B 2 22
OIL FLOW2(: 2 30

_ RVltBASIlCOAL i 4 20
CYCLONESTOIC



(_1 ¢M ¢'M ¢M ..._ CM (M _l g-.i i.-I

qr qr qr _' ¢11(._ _r (_ I_ r_) ¢t-j (% (_ t_ t'_ (_) (I') r_ q.q. qr qr sir _1. q" q" q* qr q" qr I" qlr qr qr ql" qr qr
e-i

(M _ (_ r_ ¢_ CO (7) (_J r_ ¢0' u'l (_J ,"* q " tD O0 .'4 qr I'' OO OO O!O O¢_ O O OO ¢_O O O OO _

¢_ .¢_o_ ¢;,,:.:;¢;d .-:_;_;,-;_;--;¢;--;¢,; ¢;¢;¢;¢;¢;c;¢;¢;¢;¢;(:;o c;_ ,:;c;_ o ¢:;
O I'_ I'_ ¢_J ¢7_ ,..-* ¢M O ¢7) O ql" _'... _.- _O C0 CD ¢_ I_ O q" 'q"
_')OO*-')_J_O . . . O¢_Or,_r,..r,..r....ql. qriv)_NO_OCO,ml e.q iml

iml | i i

_ _,,,,_ oooooooooooooo¢:oooo
¢_ ' "_" "_ c;.-:d 0;c,;.¢:;¢;..;,-:_;i--;_;d _; o o ¢;¢;¢;¢;¢;¢;¢;c;¢:;¢_¢;¢;¢:;¢;c:;¢;¢_

¢7) t,,.. r_ O O_ **"* .-_ O O O N Izl _-.. O CO_ID Ollr'... ¢7__" i.n

.m.i i i i

CM O00 .--_ CM ..'_

i i i

¢_ .-.-o o c;¢_o ¢;o ¢;¢;¢;c=;¢;¢;c;¢;c;¢=;¢;¢__

- I_,4 I I ! '

_¢_ C_ "_1_) cO0_ cOC_ C_ ,-_ ¢_IN .--, o co o1_..- _ __"

',,,_._,,,.._ _lr_ O(%J

_n(_ _oi,_. _ _ o o 0_ _r _nl_ _ o_ _ o1-_ -_ -'E- ._-

-o o o o o c_ o o o o c_ c_ ¢_ o o o o o ¢___1 _.,e._._._.1_._._._.
_._ .,=,, (M I.-" r_ 0')

I I I

•_. N. _ oooo¢=oooo(= ooooooooo• . 0 . . . . . .i . . . . . . . . .
o_ .1_ ¢:; o o ¢_ ¢= o oo o o o o o o o o o o ¢_

(%1Cr) 0 ,=., (%1.--4

•"'* I I I

CM
I I I

"" _ ,.,,..,_ (:__ _! _,=.i__._ ' ' '

..J_, ,.J_v _ IX ..I_,* CI¢ --J"v "I

•

Z 1-- I--ll..- _ _ LLI _. X:I 1 _ --=__'lt_J _: _:: 0I_*"" I_-I"'ll=i=" _" 01_1'I*"1" ..j_ "r 2::
_..._--_i--_-I_ _=-_ __1_ _--_--_'- _[_[ I-.-I _ i_,,-6, i{_

S__ _%_ _ ='1 _ _-_-_---,--_l<=_ _-_'_<1 _'_'_" _-
_" w _ 0 0 w v)I_ _ I_._ _

....... I Z z zl_ I=

Lu_ ,, ,.., _ _'lC_: .-_ .-J _ _ -_ _-* :.JI _- E" _ _ _Jl'' --_ _J _'_ '_ _ _") _') C')lU ¢"_ t_ (J _JI _") -J _J "_ "J "J "J _'_ _



e
i [ ,,2i w,3i i w,sw,,i ,,, I i ! i

DATE 112103192112104192!2104192 12104192 12105192[ 121071921121071921! 2107192[ 12107192l121071921
TIIqE START i 1859 I 0934 ] 1120 I 1441 J 1157 I 0839 I 0954 I 1140 I 1337 J 1533 I

13001 08501 l 1201I 15011 1625iT1_ ENO 119531 09441 1244 1 1502 l 1015
LOAD HI/ I 110 I 1091 118 { 59 I 61 I 110 ! ]lO I 110 I 60 I 60 ]

DATAPAGENO. 5 FLUID PRESSURESPSIG

TURBTHROTP 03-170 1449.71 1451.9 1450.4 1450.8 1449.9 1450.7 1452.9 1450.0 1449.7 1449.6 5 1
SECSH OUTP ; CALC 0.01 0.0 0.0 0.0 0.0 0.0 0.0 O.O 0.0 0.0 5 2
ORURPRESS 04-013 1600.31 1596.6 1626.1 1490.3 1495.1 1600.8 1605.3 1600.5 1489.9 1490.2 5 3
LVGRH PRESS F15-102 430.51 426.9 468.5 210.3 220.2 427.8 427.6 427.6 215.2 215.5 5 4

EIlT RH PRESS 115-108 458.51 453.5 498.0 220.3 230.01 456.0 455.3 455.6 .227.2 227.9 5 5
F_/ HTRE EXI" P 20-035 439.71 436.3 478.7 213.1 222.61 438.2 437.2 437.7 2[8.5 218.9 5 6
I_ HTRE EXT P i TRAILS 439.91 437.2 479.2 214.4 224.21 438.5 437.4 438.2 219.3 219.8 5 7
SECSH OUTP (T) i TRANS 1480.81 ]482.5 1489.9 1447.9 1448.8] 1483.1 1484.1 ]480.7 1447.2 1446.7 5 17
DRUNPRESS (T) i TRANS 1566.1l 1563.3 159].3 ]456.0 1462.21 1566.1 ]569.5 1565.2 1453.9 1453.8 5 18
L_.VGRH-| P iT) i TRAILS 0.0] 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 ,5 19
ENT RH-I P (T) i TRAILS 0.01 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 5 20

DATAPAGENO. 6 AIR & GASDATA- PLANT

AHB]ENTAIR DB TENP TC O. O.O 0.0 0.0 0.0i 0.0 0.0 0.0 0.0i 0.0 6 1
AIR ENTFD FAN T HW 90. 87.7 87.2 94.3 87.5l 90.2 90.5 92.3 98.41 101.5 6 4
AIR LVGFD FANT A 09-028 121. 115.5 118.3 133.0 125.3] 118.9 122.1 122.8 137.41 ]39.3 7 2
AIR LVGFO FAN T 8 09-029 125. 119.7 121.4 137.8 130.61 122.3 124.5 126.1 141.2 _ 142.0 7 3

AIR EIlT AH T RA 20-017 (5! 120.5 121.7 140.4 131..6[ 122.9 125.0 126.3 143.2[ 143.1 6 2A]R EIlT AH T RB 20-018 128 123.0' 124.5 140.0 ]32,5 125.3 127.4 129.0 143.4 144.1 6
AIR ENTAH T LA!20-025 124.6i 119.7 121.7 135.6 127.9 122.0 125.4 126.7 140.2 142.1 13 25
AIR ENTAH T LB 20-029 124.8_ 119.5 121.7 136.3 128.4 122.1 125.7 126.3 140.7 142.9 13 26
AIR LVGAH T R Hi/ 651.1 620.8 657.9 579.3 571.1 656.5 660.9 691.9 579.5 580.9 6 6
AIR LVGAH T L Hid 60;_.1 599.6 596.3 555.1 574.1 594.2 592.8 605.0 581.8 581.8 6 7
BRNSECAIR T 08-082 598 5 558.8 590.7 564.2 563.9 584.6 598.9 620.6 585.7 585.2 14 2
BRNSA/GR T 08-001 571.5 531.4 568.2 557.5 534.0 554.3 578.1 574.0 573.7 574.2 14 3
OFATEHP 09-002 571.3 295.3 568.3 525.6 374.7 301.3 552.5 590.2 537.4 534.1 14 4
GASLVGAH T RA 20-019 348.9 332.5 337.7 323.6 305.3 337.2 349.3 350.1 328.2 313.7 6 10
GASLVGAH T RB 20-020 329.2 311.4 3]4.6 293.1 280.5 315.9 328.7 326.9 300.0 289.4 6 11
GASLVGAH T LA 20-027 306.4 290.9 291.2 282.4 275.5 299.7 306.6 299.6 289.1 284.6 13 27
GASLVGAH T LB 20-024 312.1 294.1 295.8 287.4 278.4 301.8 310.3 306.1 295.5 288.6 13 28
GASLVGRH PS T AVE 681.0 644.0 670.2 598.5 634.7 666.6 660.3 677.1 627.6 635.6 13 17
GASLVGSH PS T AVE 702.5! 680.9 724.5 607.7 572.2 722.9 719.5 763.1 599.4 593.9 13 19
GRGASTEIqP A BY O.O O.O O.O 0.0 0.0 O.O 0.0 O.O O.O 0.0 .]4 8
GRGASTEIqP B BV 0.0 0.0 O.O 0.0 O.O 0.0 0.0 0.0 0.0 0.0 14 9
02 LVG(CON R 1|-172 3.1433_ 3.4035 3.3166 2.4253 3.6039 3.3874 2.9675 3.6871 2.5465 3.28]8 6 ZO
02 LVGECON L ]1-170 3.0648 4.3089 2.7752 2.9929 3.3788 3.6773 2.9066 3.0172 3.1603 3.9055 6 21
02 ]N SECAIR 06-254 20.69 20.71 12.38 16.44 19.94 20.76 20.74 15.98 16.27 16.21 13 29
ACCUREXNOX PPM 06-553 267.2 487.6 258.6 154.6. 404.4 659.0 328.1 282.4 181.2 216.7 13 9
ACCUREXSOX PPM 06-555 409.1 361.5 417.2 405.3 383.0 707.1 806.7 499.3 412.0 469.6] 13 10

ACCUREXCO PPN 06-425 73.0] 83.3 89.0 107.1 74.1 71.4 192.5 ]I0.3 117.6 92.1 13 11
ACCUREX02 % 06-554 3.01451 3.2799 2.5723 2.8670 3.2899 3.0375 2.6614 3.0512 2.9778 3.5146 ]3 12
BRN5EC AIR P IN I1_06-250 23.33] 22.77 28.59 10.39 10.07 24.07 23.89 27.79 11.51 11.73 14 5
8RNGASRECP IN t/G'06-252 23.041 22.56 28.421 10.08 9.88. 23.68 23.40 27.55 11.26 11.59 14 6



.cs..o I ,w.,w. iw3°IDATE 1121031921121041921210419211210419211210519211210719212107192 12107192[12107192112107192
TIME START l 1859 J 0934 1 II20 l 1441 J 1157 l 0839 l 0954 l 1140 J 1337 l 1533 l

LOAD I_/ I 110 I 109 I 118 I 59 I 6] I l]O I 110 I 110 1601 60 I

DATAPAGENO. 6 AIR & GASDATA- PLANT

FmNACEmSPINmlm-|ool22.541 22.651 24.541 8.001 I0.051 23.591 22.001 24.351 8.511 8.66114 7BAROmETRiCP _mHGI e8 1 29-231 29-341 29351 29.361 29"611 29"361 29"3PI 29"361 29"361 29.3816 29
REL HUMIDITY _. I TST I 8.73701 8.14381 8.15401 7.91921 8.03521 8.61001 8.67451 8.40241 8.10791 7.95681 630

DATAPAGENO. 7 AIR & GA5DATA- B&W

AHB[ENTAIR TEMP 7 ]
AIRLVGFOFANT A 7 6
AIR LVG FD FAN T B 7 7
AIR ENTAH (T) 7 4
GASLVGAH 7 10
GASLVGECOk iTi 'Lj GRID 702.8 66].8 702.4 619.8 653.7 698.2 694.4 723.5 649.9 657.1 7 14
GASLVGECON (T) R' GRID 725.7 685.1 726.8 643.2 596.2 725.4_ 718.0 769.3 614.1 620.3 7 15
GASTENPLVGGRFAN GR]O 0.0 0.0 0.0 0.0 0.0 O.O 0.0 0.0 O.O 0.0 13 7
02 LVGECON (T) L !GR[D 3.3691 4.3215 2.9779 3.2141 3.3783 3.8515 3.2098 3.4224 3.1681 3.8973 7 20

02 LVGECON IT) R GR]D 3.3625 3.3550 3.0985 2.3000 3.6000 3.1930 3.3263 3.8619 2.5500 3.3174 7 21
CO LVG ECON ITt L GR]D 64.94 65.94 74.66 61.36 12.17 36.79 99.22 84.01 97.02 34.20 13 5
CO LVG ECON (T) R GRID 90.6 44.2 70.0 81.0 42.2 57.3 91.0 118.4 76.5 58.8 13 6
CO2LVG ECON (T) L GRID 15.89 15.27 16.39 15.87 16.07 15.69 16.22 16.02 16.19 15.61 7 22
C02 LVG ECON (T) R GRID 15.51 15.80 15.94 15.36 14.38 15.56 15.42 14.97 15.25 15.59 7 23
NOX.LVGECON ,(T) L GRID 313.9 568.1 286.0 184.6 457.3 541.5 294.4 254.0 214.0 243.2 7 24
NOXLVG ECON (T) R GR]D 257.7 502.5 261.7 161.1 427.5 524.1 248.7 230.9 203.7 231.7 7 25
02 LVG AH (T) GRID 4.5412 5.1928 3.8482 4.7425 5.1466 4.9235 4.3443 4.5501 4.7512 5.3751 13 1
CO2LVG AH (T) GRID 3.7801 3.7801 3.780] 3.7801 3.7801 3.7801 3.7801 3.7765 3.7801 3.7801 13 3
02 LVG GRFAN(T) GRID 6.38 6.33 0.00 0.00 0.00 9.91 11.94 2.99 20.87 35.10 13 4
DRYBULBTEIqP (T] TST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7 26.
WETBULBTEMP 7 27

DATAPAGENO. 8 I:'1/HTRTEMPERATURESF - PLANT

PJ HTR E LVGT 456.9i 451. 464.91 394. 397 458.1 ! 456. 456.8 396. 396.21 8 5
FWHTR E ENTT t_ 384.11 385. 390.8_ 334. 336 385.61 384. 384.3 336. 336.31 8 7
R/ HTR E DRNT 403.51 405. 412.3l 351. 354 405.01 403. 405.] 349. 348.41 8 13

DATAPAGENO. 9 F'MHT_ TEMPERATURESF - B&W

SSHPENDIN LEG 211o-o181874-91 868 868.41 883._ 896.91 859.71 867:_ 870.81 875.81 878.419 1855HPENO[N LEG 3110-0191 879.11 866: 867.] I 891. 881.31 856.71 868 875.11 888.8 879.619 19
55H PENDIN LEG 4110-0201890.01 873 874.81 904._ 881.51 860.81 877 884.71 904.9 892.119 2o55H PENDIN LEG 5[10-0211 856.31 839:71 838.61 873. 840,9[ 824.01 846: 851.5_ 872.41 862.2192]



DATE 121031921121041921121041921210419211210519211210719212107192 12107192112107192112107192[
TIME START 1859 l 0934 l 11201 1441 1 1157 J 0839 ] 0954 1 1140 l 1337 1 15331
TIME END 1953 10944 ] 1244 l 1502 i !300 l 0850 l I015 I 1201 1 1501 l 1625 1
LOAD _ 110 I 109 I 118 ! 59 1611 110 I zzo I 110 I 60 I 60 I

DATAPAGENO. 9 Iq4 HTRT_ERATURES F - B&W

55H PENOIN LEG 6 886.0 874.9i 874.6 900.8 893.7| 9 22
SSHPENOIN LEG 7 iO'LO34! 879.5 863.8! 876.6 905.3 877.9 869.2 865.11 883.3 886.0 883.7 9 23
SSHPENDIN LEG 8 10-035 876.7 861.4! 873.4 897.1 880.2 865.9 860.0l 878.9 881.2 881.6 9 24
SSHPENOIN LEG 9 10-036 878.5 866.7 874.7 889.9 891.0 869.4 864.1 877.5 877.9 880.1 9 25
SSHPENDIN LEG 10 10-037 857.7 853.9 853.4 857.8 886.0 858.6 846.9 853.5 845.4 850.9 9 26
R_ PENOIN LEG I 09-049 942.0 933.2 i 946.5 924.2 929.7 933.4 933.4 ..946.9 945.0 946.3 8 17
RH PENOIN LEG 2 09-050 933.5 923.5 939.2 9]4.3 913.5 i 920.4 920.4 935.5 930.7 931.1 8 18
RH PENDIN LEG 3 09-051 935.5 925.7 940.6! 918.4 921.8] 926.0 926.0 _ 939.4 937.6 938.6 8 19
RH PENOIN LEG 4 09-052 932.2 922.3 937.4] 914.4 916.1] 921.5 921.1 935.5 932.6 932.9 8 20
RH PENDIN LEG 5 09-053_ O.O 0.0 O.O O.O 0.0! 0.0 0.0! O.O 0.0 0.0 8 21
RH P_NDIN LEG 6 lO-OO] 968.0 ,, 959.1 972.0 945.3 951.1; 953.7 954.6 971.4 967.3 970.6 822
RH PENDIN LEG 7 10-002 932.1 919.7 933.1 919.9 927.9 926.6 929.7 942.0 944.8 946.7 8 23
RH PENDIN LEG 8 10-003 927.4 917.1 928.3! 917.3 941.3 _ 931.4 931.7 939.0 951.3 953.5 8 24
RH PENOIN LEG 9 10-004 942.2 933.4 946.7 924.1 930.3 933.1 933.0 947.0 945.2 946.7 8 25
RH PENDIN LEG 10 10-005 881.5 897.2 885.2 858.9 921.0 915.3 897.8 897.4 892.3 898.1 8 26
RH INTH HNDHOLE R 10-038 940.0 930.0 947.3 929.9 922.7 _ , 934.0 936.0 945.2 942.2 943.3 8 27
RH INTN HNOHOLE L 10-039 828.5 851.4 832.4 809.8 856.6 870.5 848.2 848.6 832.0 837.0 8 25
PSHOUTLEG T 09-017 819.5 820.9 837.8 824.1 780.5 832.8 817.1 848.7 801.9 798.1 14 11
PSHOUTLEGT 09-018 826.6 833.5 851.8 830.9 778.6 847.7 831.6 868.21 812.6 796.7 14 12
PSHOUTLEGT 09-019 775.5 814.7 811.5 762.3 749.5 844.3 782.7 819.4 i 735.2 737.4 14 ]3
PSHOUTLEGT 09-020 795.5 819.3 829.3 790.5 759.9 846.3 799.5 838.9! 758.3 762.2 14 14
PSHOUTLEGT 09-021 802.8 807.0 822.0 805.6 770.9 817.2 790.8 824.71 783.1 785.8 14 lb
PSHOUTLEGT 09-022 811.9 813.3 826.0 818.6 783.2 821.5 804.4 836.5i 801.6 799.0 14 16
PSHOUTLEGT 09-023 805.1 817.7 833.7 811.3 757.5 837.0 8]4.7 855.0 787.5 773.5 14 17
PSH OUTLEGT 09-024 831.9 837.9 853.2 834.2 788.1 846.5 830.8 871.1 821.9 803.7 14 18
PSHOUTLEGT 09-025 811.8 819.5 836.7 811.2 756.4 834.8 817.0 863.0 788.8 772.5 14 19
PSH OUTLEGT 09-026 814:2 818:'3 829.91 810.6l 776.2 820.01 804.2 790.5114 20
PSH OUTLEGT 09-027 818.5 823.0 836.81 812.51 779.2 825.31 807.5 795.9114 21

DAT_PAGENO. 10 FUELFEEDDATA- PLANT

CYCA COALFLOVKLB 05-104 26.571 38.07 29.16 17.701 31.361 36.95 25.631 zsgsI 18.04 19.67110 1
CYC8 COALFLOWKLB 07-110 26.62] 38.06 29.13 -.01] -.Oil 36.94 25.621 25.92 -.01 -- .... 10 2

CYCC COALFLOWKL8 09-110 26.551 38.04 29.14 17.68! 31.35l 36.96 ! 25.61 i 25.93J 18.02 19.64110 3

CYCA SECAIR FLOVX Ofi-lTO 207.3l 288.0 226.7 128.91 239.61 285.2] 199.8 i 211.3 139.0] 154.3110 16

CYCB SECAIR FLOVXi08-170 206.31 291.7 232.3 2.6j 2.3 ! 290.3 196.9] 2|3.3 3.2, _._.10 17CYCC 5EC AIR FL(N%:IO-i70 ' 207.11 291'_2 226.0 i34.7! 239.3 289.'0 199.5_ 212.8 138.8] 153.9J10 1_
589 3CYCA SECAIR T 20-00_ 579.81 569.7 599.0 546.ol 537.31 594.9 " i 626.81 5_4.0 536.9ll1 1

625.3 580.5 616.1 557.91 559.2 ! 607.6 619.3 t 642.21 572.3 567.0111 2cYco T 2o-oo35662
• CYCCSECAIRT :20-004 536.7 554.7 527.61 5420_lol 560.91 557.1{ 567.0b 549.5! 547.31113

PULV COALFLOVKLD 106-314 35.44 .08 36.43 25.14i .07[ 36.22J 34.34[ 25.241 21.151104

PULVPA FLOW !06-275 62.78 0.00 63.69 ..... 55.351 1:181 2.07 64.341 63.1_ i 56.11 52.68110 19
PULV ]NLET T !09-034 573.3 96.4 565.7 520.11 272.81 99.3 563.6] 580.91 534.1 523.211! 7
PULVOUTLETT ]09-040 135.0 99.E 136.4 136.91 131-41 74.8 130.3] ]41.5l 139.1 137.0ql1 8



TES. I.I.,I.31..I.SS9 .S "01
DATE 112103192 12104192 12104192 12104192 12105192112107192112107192112101192112101192112101192
TIME START l 1859 0934 l 1120 l 144I ] 1151 ] 0839 l 0954 1 ll40 ] 1331 J 1533 ]

LOAD _ I II0 IOg I 118 61 I II0 J II0 I II0 60 I

(

DATA PAGE NO. II POWER& ELECTRICALSYSTEMDATA

PULV AMPS 06-216 324.41 -.I 358.Z 215.8 -.I 312.3 317.1 262.4 234.5 II I0

PULVPA FANAMPS 06-277 90.141 -.12 98.44 58.88 41.791 .11 98.39 96.19 61.80 40.08 11 11
ROTCLASS AMPS 06-278 46.661 44.28 49.68 49.91 .031 .03 47.95 49.18 49.80 47.58 11 12
ROTCLASS RPM 06-210 154.6[ 160.5 160,8j 174.5 -.2j -.21 158.5 161.1 113.8 173.9 11 13
ROTCLASSDP IN WG 06-345 .57931 .4711 .6931 .7023 .01971 .0238 .6193 .6382 .6669 .5940 11 14
COALSILO LEVEL 06-310 40.251 94.15 68.99 82.13 94.981 97.00 96.90 51.22 66.08 79.14il1 15
FLAHEINTENSITY#1X 06-279 106.11 50.7 106.2 106.2 1.8l 3.7 106.0 106.2 106.2 106.1!11 ]6
FLAMEINTENSITY #2 X 06-295 105.8, 67.4 105.5 105.7 .91 21.9 105.8 105.6, 105.8 105.8 11 17
FLAMEINTENSITY #3 X06-296 - - 63.2 106.i I 106.2 l.OJ 5.2 0.0 106.2 106.1 0.0il1 18
FLAMEINTENS[TY#4 _ 06-297 IOs:TI 6.6 105.6 105.7 4.0 5.0 105.8 105.9 105.1 106.0 11 19

DATAPAGENO. 12 OPERATORPOSITIONS

RH SP VLV POS 15-071 42.34 41.09 56.73 -5.00 -5.001 6.20 10.80 13.701 -5.00 -5.0012 1
SH SP VLV POS R 13-190 41.14 67.95 62.39 37.52 30.381 84.42 55.76 72.921 40.06 30.6312 3
SHSP VLV POS L 13-191 44.05 69.33 58.36 43.79 33.081 77.88 55.22 66.581 42.51 38.08 12 4
GRDMPRDEMAND 16-044 -5.00 -5.00 -5.00 77.02 89.311 -5.00 -5.00 -5.001 61.68 55.03!12 9
RECIRCAIR DflPRPOS12-176 0.0 . 0.0 0.01 .0.0 o oJ o.oL 0.0 0.0] ..O.O 0.012 13
SHPASS DHPRPOS14-180 53.1 100.0 100.0 38.2 lO0.O 100.0 100.01 28.0 '23.8!12 15
RH PASS OflPRPOS14-180 100.0 92.3 46.2 100.0 100.0l 31.2 30.8 3.31 lOO.O lOO.OiI2 16
OVRFIREAIR I)HPRPOS06-115 49.28 9.00 58.13 32.53 9.001 9.00 46.43 60.181 32.53 32.36'12 17
BRNSECA]K DMPRPOS06-286 39.59 36.18 34.23 39.89 35.021 36.85 44.32 38.621 41.00 40.49!12 18
HOTPRI AIR I)HPRPOS06-556 . 90.2 O.O 99.5 99.6 o_oJ O.O 90.2 90.2] 100.0 100.0112 19
BRNGASRECDHPRPOS06-324 O.O0 O.O0 39.12 25.07 0.001 0.00 0.00 32.551 25.08 25.08'12 20

DATAPAGENO. 15 MISCELLANEOUSDATA

GASLVGSH PASS IA _-003 -499.4 -529.3 -546.0l -371.7 -369.41 -567.4 -556.9 -552.71 -341.71 -349. 15 I
GAS LVGSH PASS 18 _-004 710.7 f_.O 744.31 614.1 568.91 734.2 131.0 189.51 595.81 594. 15 2
GASLVGSH PASS 1C _-005 728.8 L .9 159.7/ 622.6 574.21 743.6 753.7 812.01 611.81 607. 15 3
GASLVGSH PASS lO _-006 776.41 740.7 185.1 657.5 609.61 710.9 115.9 824.51 652.11 649. 15 4
GASLVGSH PASS ZA _-017 651.9 644.6 672.61 568.6 540.61 686.3 670.5 703.6J 556.4] 555. 15
GAS'LVG'SHPASS 28 08-018 667.'7 654.3 691.3 589.0 556.7 697.3 690.1 730.8 574.4 571.5115 6
GASLVGSH PASS 2C 08-019 677.8 656.5 704.7 590.4 554.9 103.2 699.1 146.7! 579.1 574.5i15 ?
GASLVGSH PASS 2D 08-020 718.3 691.] 741.2 616.0 584.3 726.1 725.6 775.3] 612.4 606.515 8
GASLVGSH PASS 3A 08-02| 701.7 687.5 716.7 604.4 577.4 730.2 714.9 743.3 595.9 591.6!15 9

GAS LVGSH PASS 38 08-022 703.7 687.0 718.7 611.9 584._ 722.3 119.1 150.0 600.9 597.4 15 10GASLVGSH PASS 3C 08-023 688.1 .... 667.0 710.9 602.2 "512.v 114.9 .....109.0 755.6 590.7 589.4i15 11
GASLVGSH PASS 3D 08-024 -604.7 -589.5 -645.6 -499.8 -475.4 -643.0; -624.0 -673.1 -481.8 -475.7!15 12

GASLVGRH PASS 4A 08-033 651.3 635.4 655.4 581.1 631.1 663.3 651.5 672.41 616.0 62].8 15 13GASLVGRH PASS 48 08-034 689.7 641.0 670.5 600.6 645.1 672.1 670.7 688.7! 643.1 647.2 15 14
GASLVGRH PASS 4C 08-035 . 0.0 _ , 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 15



, sT,o Iw'21 3 ,w2s,wziw ,!w 8 Iw3°TEsTs_Q.,,o. 22 [23 [2, 128 12_ I_' 28 30DATE 112/03/92] 12104192 12/04/92 12/04/921 ]2/05/92112107192112/07/92 121011921]2101192[ 12/07/92
TIME START I 1859 I 0934 J 1120 J ]441 I ]]87 I o839I 0954 I ZZ40 I ]337 I 1533

LOADMW I ZZO I 109 I lZ8 I 59 I 6Z I ZZO I llO i ZZO 60
i

DATAPAGENO. 15 HISCELLANEOUSDATA
15 16

_,,.,_ t..'llU Wqp re'qJ,._ "'e_

GASLV6RHPASSSAk_-_' 6_i_ 618.2 637.,, $6s.4_619.6 647.S 638.4 6_0.8_ _,.,, ,,u,,.,,,1517
GASLVGe,PASS_08-080 689.2 630.3 6S3.6 _0.8 629.5 6_.4 649.S 664.3 61_.8 623.1]S18
GASLVGRHPASS_08-0S1 699.6 646.9 6n.', 6O9.] 638.3 66S.01660.6 _O.S 63S._ 645.71819
GASLVGR,PASSSD08-052697._, 6,,O.8 676.0 602.0 622.4 6S3. 651.3 669.3 623.8 6Z9.6ISZOGASLVGRH PASS 6A 08-053 650. 628.1 645.2 581.4 625.9 659.4 648.8 660.3 614.9 621.7 15 21
GASLVGRH PASS 6B 08-054 675.7 649.2 66/'.6 604.3 642.4 674.5 666.2 68].9 637.1! 641.8 15 22
GASLVGRH PASS 61:!08-055 67'8.8 648.4 672.0 605.3 636.2 669.4 662.7 681.8 634.01 641.7 15 23
GASLVGRH PASS 6D 08-056 690.2 663.9 688.3 609.3 632.5 672.7 660._ 680.2 627.7_ 635.5 15 24

0.0 0.0 0.0 0.0 O.O 0.() 0.0 0.0 0.0 O.O 15 27
n1_u'r = A - u 71O0 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 15 28



APPENDIX NO. 12

Air Heater Performance Calculations



SEC AH

TEST 5P : 05/18/92 : 1050-1406 : ii0 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 1018 AIR WT LVG - 923 919 MOIST - 5.1

GAS TEMP ENT - 676 661 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 7.44 GAS TEMP LVG - 297 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 540

SEC AN

TEST 5P : 05/18/92 : i050-1406 : II0 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 1020 AIR WT LVG - 923 921 MOIST - 5.1
GAS TEMP ENT - 676 661 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 7.4& GAS TEMP LVG - 297 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 540



I • I

SEC AH

TEST 6P • 05/19/92 : 0922-1212 : ii0 MW • FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 I010 AIR WT LVG - 923 912 MOIST - 5.1
GAS TEMP ENT - 676 662 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 8.14 GAS TEMP LVG - 296 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 540

SEC AH

TEST 6P • 05/19/92 : 0922-1212 : Ii0 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 1013 AIR WT LVG - 923 915 MOIST - 5.1

GAS TEMP ENT - 676 662 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 8.14 GAS TEMP LVG - 296 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 540



SEC A_

TEST 8P : 05/20/92 : 0932-1238 : 109 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 990 AIR WT LVG - 923 894 MOIST - 5.1

GAS TEMP ENT - 676 648 GAS TEMP LVG - 315 304 EXCL. LKG

AN LKG, % 9.00 GAS TEMP LVG - 290 INCL. LKG
AVE COLD END - 220 215

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 530

SEC AH

TEST 8P : 05/20/92 : 0932-1238 : 109 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW
GAS WT ENT - 1022 994 AIR WT LVG - 923 898 MOIST - 5.1

GAS TEMP ENT - 676 648 GAS TEMP LVG - 315 304 EXCL. LKG

AN LKG, % 9.00 GAS TEMP LVG - 290 INCL. LKG
AVE COLD END - 220 215

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 530



SEC _-1
TEST IP : 05/16/92 : 1056-1311 : 80 MW : FINAL PERFORMANCE TESTS

JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 729 AIR WT LVG - 923 658 MOIST - 5.1

GAS TEMP ENT - 676 604 GAS TEMP LVG - 315 280 EXCL. LKG

AH LKG, % 6.87 GAS TEMP LVG - 270 INCL. LKG
AVE COLD END - 220 203

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 505

SEC AH

TEST IP : 05/16/92 : 1056-1311 : 80 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 727 AIR WT LVG - 923 656 MOIST - 5.1

GAS TEMP ENT - 676 604 GAS TEMP LVG - 315 279 EXCL. LKG

AB LKG, % 6.87 GAS TEMP LVG - 270 INCL. LKG
AVE COLD END - 220 203

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 505



SEC AH

TEST 7P : 05/19/92 : 1429-1721 : 82 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 739 AIR WT LVG - 923 667 MOIST - 5.1

GAS T_P ENT - 676 625 GAS TEMP LVG - 315 287 EXCL. LKG

AH LKG, % 7.22 GAS TEMP LVO - 276 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR 7W_P LVG - 552 522

$EC AH

TEST 7P : 05/19/92 : 1429-1721 : 82 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW
GAS WT ENT - 1022 738 AIR WT LVG - 923 667 MOIST - 5.1

GAS TEMP ENT - 676 625 GAS TEMP LVG - 315 287 EXCL. LKG

AH LKG, % 7.22 GAS TEMP LVG - 276 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 522

,I , ,, _ , i " Ir i i i , i , _ r _ ,



SEC AH

TEST 9P : 05/20/92 : 1435-1642 : 82 1_ : FINAL PERFORMANCE TESTS
3DR-O71392

BASE NEW BASE NEW

GAS _T ENT - 1022 735 AIR _ LVO - 923 664 MOIST - 5.1

GAS TEMP ENT - 676 622 GAS TEMP LVG - 315 286 EXCL. LKG

AH LKG, % 8.24 GAS TEMP LVG - 274 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 519

SEC AB

TEST 9P : 05/20/92 : 1435-1642 : 82 M_ : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 743 AIR _TT LVG - 923 671 MOIST - 5.1

GAS TEMP ENT - 676 622 GAS TEMP LVG - 315 286 EXCL. LKG

AB LKG, % 8.24 GAS TEMP LVG - 274 INCL. JXG
AVE COLD END - 220 206

AIR TEHP ENT - 126 126 AIR TF_P LVG - 552 519



[
!

SEC All

TEST 2P : 05/16/92 : 1608-1844 : 58 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW
GAS WT ENT - 1022 533 AIR WT LVG - 923 Z_82 MOIST - 5.1

GAS TEMP ENT - 676 573 GAS TEMP LVG - 315 261 EXCL. LKG

AH LKG, % 7.58 GAS TEMP LVG - 252 INCL. LKG
AVE COLD END - 220 193

AIR EMP ENT - 126 126 AIR TEMP LVG - 552 488

SEC AM

TEST 2P : 05/16/92 : 1608-1844 : 58 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS W'T ENT - 1022 561 AIR WT LVG - 923 489 MOIST - 5.1

GAS TEMP ENT - 676 573 GAS TEMP LVG - 315 261 EXCL. LKG

AM LKG, % 7.58 GAS TEMP LVG - 252 INCL. LKG
AVE COLD END - 220 193

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 488



'___ _3 ___ Silver S3r_g5M7a8_d 20910 __,_,,_ . _ _ _..3

Centimeter
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 mm

1 2 3 4 5

Inches I.O ,,_o
,,,-,. IIII1_lilli_',_luu_

.... 11111"----8-

UlIINIllll'=__-'IIII1





SEC

TEST 3P : 05/17/92 : 0933-1127 : 58 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 526 AIR WT LVG - 923 475 MOIST - 5.1

GAS TEMP ENT - 676 574 GAS TEMP LVG - 315 261 EXCL. LKG

AH LKG, % 7.91 GAS TEMP LVG - 251 INCL. LKG
AVE COLD END - 220 193

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 490

SEC AH

TEST 3P : 05/17/92 : 0933-1127 : 58 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 534 AIR WT LVG - 923 482 MOIST - 5.1
GAS TEMP ENT - 676 574 GAS TEMP LVG - 315 261 EXCL. LKG

AH LKG, % 7.91 GAS TEMP LVG - 252 INCL. LKG
AVE COLD END - 220 193

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 489



II I II I l

SEC AH

TEST 4P ' 05/17/92 • 1419-1650 • 58 MW • FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 526 AIR WT LVG - 923 475 MOIST - 5.2

GAS TEMP ENT - 676 565 GAS TEMP LVG - 315 258 EXCL. LKG

AH LKG, % 7.48 GAS TEMP LVG - 249 INCL. LKG
AVE COLD END - 220 192

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 482

SEC AH

TEST 4P : 05/17/92 : 1419-1650 : 58 MW : FINAL PERFORMANCE TESTS
JDR-071392

BASE NEW BASE NEW

GAS WT ENT - 1022 536 AIR WT LVG - 923 484 MOIST - 5.2

GAS TEMP ENT - 676 565 GAS TEMP LVG - 315 259 EXCL. LKG

AH LKG, % 7.48 GAS TEMP LVG - 250 INCL. LKG
AVE COLD END - 220 192

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 482

' ' ' ' '" _I 11 ' rll ' _ ,i i , ii ' '



SEC AH

TEST FI : 09/28/92 : 1446-1702 : 77 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 698 AIR WT LVG - 923 630 MOIST - 5.1
GAS TEMP ENT - 676 631 GAS TEMP LVG - 315 287 EXCL. LKG

AH LKG, % 8.03 GAS TEMP LVG - 276 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 529

SEC AH

TEST FI : 09/28/92 : 1446-1702 : 77 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 697 AIR WT LVG - 923 629 MOIST - 5.1

GAS TEMP ENT - 676 631 GAS TEMP LVG - 315 287 EXCL. LKG

AH LKG, % 8.03 GAS TEMP LVG - 276 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 529



SEC AH

TEST F2 : 09/28/92 : 1057-1302 : ii0 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 993 AIR WT LVG - 923 897 MOIST - 5.1

GAS TEMP ENT - 676 671 GAS TEMP LVG - 315 312 EXCL. LKG

AH LEG, % 6.15 GAS TEMP LVG - 302 INCL. LEG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 548

SEC AH

TEST F2 : 09/28/92 : 1057-1302 : II0 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 996 AIR WT LVG - 923 900 MOIST - 5.1

GAS TEMP ENT - 676 671 GAS TEMP LVG - 315 312 EXCL. LEG

AH LKG, % 6.15 GAS TEMP LVG - 302 INCL, LEG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 548



SEC AH

TEST F3 : 09/28/92 : 1920-2104 : II0 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 1002 AIR WT LVG - 923 905 MOIST - 5.1

GAS TEMP ENT - 676 697 GAS TEMP LVG - 315 322 F_CL. LKG

AH LKG, % 6.41 GAS TEMP LVG - 310 INCL. LKG
AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 569

SEC AH

TEST F3 : 09/28/92 : 1920-2104 : II0 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 1005 AIR WT LVG - 923 908 MOIST - 5.1

GAS TEMP ENT - 676 697 GAS TEMP LVG - 315 322 EXCL. LKG

AH LKG, % 6.41 GAS TEMP LVG - 311 INCL. LKG
AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 569



SEC AH

TEST F& : 09/29/92 : 1333-1545 : 77 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 699 AIR WT LVG - 923 631 MOIST - 5.1

GAS TEMP ENT - 676 639 GAS TEMP LVG - 315 290 EXCL. LKG

AH LKG, % 8.39 GAS TEMP LVG - 277 INCL. LKG
AVE COLD END - 220 208

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 535

SEC AH

TEST F4 : 09/29/92 : 1333-1545 : 77 MW
JDR-102792

BASE NEW BASE NEW

GAS WT ENT - 1022 696 AIR WT LVG - 923 629 MOIST - 5.1

GAS TEMP ENT - 676 639 GAS TEMP LVG - 315 289 EXCL. LKG

AH LKG, % 8.39 GAS TEMP LVG - 277 INCL. LKG
AVE COLD END - 220 208

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 535



SEC AH

TEST F5 : 09/29/92 : 1708-1913 : II0 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 994 AIR WT LVG - 923 898 MOIST - 5.1

GAS TEMP ENT - 676 699 GAS TEMP LVG - 315 322 EXCL. LKG

AH LKG, % 6.35 GAS TEMP LVG - 311 INCL. LKG
AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 571

SEC AH

TEST F5 : 09/29/92 : 1708_1913 : ll0 MW
JDR-102792

BASE NEW BASF NEW

GAS WT ENT - 1022 998 AIR WT LVG - 923 901 MOIST - 5.1

GAS TEMP ENT - 676 699 GAS TEMP LVG - 315 322 EXCL. LKG

AH LKG, % 6.35 GAS TEMP LVG - 311 INCL. LKG
AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 571



SEC AH

TEST F6 ' 09/30/92 • 1235-1429 ' 52 MW
JDR- I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 497 AIR WT LVG - 923 449 MOIST - 5.1

GAS TEMP ENT - 676 573 GAS TEMP LVG - 315 259 EXCL. LKG

AH LKG, % 10.67 GAS TEMP LVG - 247 INCL. LKG
AVE COLD END - 220 192

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 490

SEC AH

TEST F6 ' 09/30/92 ' 1235-1429 ' 52 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 496 AIR WT LVG - 923 448 MOIST - 5.1

GAS TEMP ENT - 676 573 GAS TEMP LVG - 315 259 EXCL. LKG

AH LKG, % 10.67 GAS TEMP LVG - 247 INCL. LKG
AVE COLD END - 220 192

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 490



SEC AH

TEST F7 : 09/30/92 : 1713-1846 : 83 MW
JDR.I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 7&0 AIR WT LVG - 923 668 MOIST - 5.1
GAS TEMP ENT - 676 626 GAS TEMP LVG - 315 287 EXCL. LKG

AH LKG, % 7.00 GAS TEMP LVG - 277 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 522

SEC AH

TEST F7 : 09/30/92 : 1713.1846 : 83 M_
JDR.I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 7_I AIR WT LVG - 923 669 MOIST - 5.1

GAS TEMP ENT - 676 626 GAS TEMP LVG - 315 287 EXCL. LKG

AH LKG, % 7.00 GAS TEMP LVG - 277 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 522



SEC AH

TEST F8 : 09/30/92 : 2005-2138 : 82 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 739 AIR WT LVG - 923 668 MOIST - 5.1

GAS TEMP ENT - 676 643 GAS TEMP LVG - 315 293 EXCL. LKG

AH LKG, % 7.06 GAS TEMP LVG - 282 INCL. LKG
AVE COLD END - 220 209

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 536

SEC AH

TEST F8 : 09/30/92 : 2005-2138 : 82 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 741 AIR WT LVG - 923 669 MOIST - 5.1

GAS TEMP ENT - 676 643 GAS TEMP LVG - 315 293 EXCL. LKG

AH LKG, % 7.06 GAS TEMP LVG - 282 INCL. LKG
AVE COLD END - 220 209

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 536



SEC All

TEST F9 : 10/01/92 : 2245-0039 : 54 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 507 AIR WT LVG - 923 458 MOIST - 5.1
GAS TEMP ENT - 676 581 GAS TEMP LVG - 315 262 EXCL. LKG

AH LKG, % 10.33 GAS TEMP LVG - 250 INCL. LKG
AVE COLD END - 220 19&

AIR TEMP ENT - 126 ],.26 AIR TEMP LVG - 552 496



SEC AH

TEST FI0 • 10/02/92 : 0210-0354 ' 82 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 746 AIR WT LVG - 923 674 MOIST - 5.1

GAS TEMP ENT - 676 635 GAS TEMP LVG - 315 290 EXCL. LKG

AH LKG, % 6.87 GAS TEMP LVG - 280 INCL. LKG
AVE COLD END - 220 208

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 529

SEC AH

TEST FIO • 10/02/92 ' 0210-0354 • 82 M14
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 745 AIR WT LVG - 923 673 MOIST - 5.1

GAS TEMP ENT - 676 635 GAS TEMP LVG - 315 290 EXCL. LKG

AH LKG, % 6.87 GAS TEMP LVG - 280 INCL. LKG
AVE COLD END - 220 208

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 529



SEC AN

TEST FII ' 10/03/92 ' 0523-0707 ' 37 MW
JDR-102792

BASE NEW BASE NEW

GAS WT ENT - 1022 377 AIR WT LVG - 923 340 MOIST - 5.1
GAS TEMP ENT - 676 555 GAS TEMP LVG - 315 247 EXCL. LKG

AN LKG, % 12.05 GAS TEMP LVG - 234 INCL. LKG
AVE COLD END - 220 186

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 482

SEC AH

TEST FII • 10/03/92 • 0523-0707 ' 37 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 383 AIR WT LVG - 923 346 MOIST - 5.1 t

GAS TEMP ENT - 676 555 GAS TEMP LVG - 315 247 EXCL. LKG

AH LKG, % 12.05 GAS TEMP LVG - 234 INCL. LEG
AVE COLD END - 220 186

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 482



SEC All

TEST F12 : 10/02/92 : 2248-0043 : 58 MW
JDR-102792

BASE NEW BASE NEW

GAS WT ENT - 1022 530 AIR WT LVG - 923 478 MOIST - 5.1
GAS TEMP ENT - 676 595 GAS TEMP LVG - 315 267 EXCL. LKG

AH LKG, % 9.36 GAS TEMP LVG - 256 INCL. LKG
AVE COLD END - 220 197

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 507

SEC AH

TEST FI2 : 10/02/92 : 2248-0043 : 58 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 538 AIR WT LVG - 923 486 MOIST - 5.1

GAS TEMP ENT - 676 595 GAS TEMP LVG - 315 268 EXCL. LKG

AH LKG, % 9.36 GAS TEMP LVG - 256 INCL. LKG
AVE COLD END - 220 197

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 507



SEC AH

TEST FI3 : 10/03/92 : 0126-0310 : 58 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 538 AIR WT LVG - 923 486 MOIST - 5.1

GAS TEMP ENT - 676 586 GAS TEMP LVG - 315 265 EXCL. LKG

AH LKG, % 9.19 GAS TEMP LVG - 254 INCL. LKC
AVE COLD END - 220 195

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 499

SEC AH

TEST FI3 : 10/03/92 : 0126-0310 : 58 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 536 AIR WT LVG - 923 484 MOIST - 5.1
GAS TEMP ENT - 676 586 GAS TEMP LVC - 315 265 EXCL. LKG

AH LKG, % 9.19 GAS TEMP LVG - 254 INCL. LKG
AVE COLD END - 220 195

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 499



SEC AH

TEST F14 : 10/03/92 : 2127-2322 : 38 MW
JDR-102792

BAS E NEW BAS E NEW
GAS WT ENT - 1022 386 AIR WT LVG - 923 348 MOIST - 5.1

GAS TEMP ENT - 676 545 GAS TEMP LVG - 315 244 EXCL. LKG

All LKG, % 13.25 GAS TEMP LVG - 231 INCL. LKG
AVE COLD END - 220 185

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 473

SEC AH

TEST FI4 : 10/03/92 : 2127-2322 : 38 M'W
JDR-102792

BASE NEW BASE NEW

GAS WT ENT - 1022 385 AIR WT LVC - 923 347 MOIST - 5.1
GAS TEMP ENT - 676 545 GAS TEMP LVG - 315 244 EXCL. LKG

AH LKG, % 13.23 GAS TEMP LVG - 231 INCL. LKG
AVE COLD END - 220 185

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 473



SEC

TEST F15 : 10/04/92 : 0056°0254 : 59
JDR- 102792

BASE NEW BASE NEW
GAS WT ENT - 1022 543 AIR WT LVG - 923 490 MOIST - 5.1

GAS TEMP ENT - 676 588 GAS TEMP LVG - 315 266 EXCL. LKG

AH LKG, % 10.18 GAS TEMP LVG - 254 INCL. LKG
AVE COLD END - 220 196

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 501

SEC AH

TEST FI5 : 10/04/92 : 0056-0254 : 59 MW
JDR-102792

BASE NEW BASE NEW

GAS WT ENT - 1022 551 AIR WT LVG - 923 498 MOIST - 5.1

GAS TEMP ENT - 676 588 GAS TEMP LVG - 315 267 EXCL. LKG

AH LKG, % 10.18 GAS TEMP LVG - 254 INCL. LKG
AVE COLD END - 220 196

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 500



SEC AH

TEST FI6 • 10/04/92 ' 2025-2220 ' 38 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 385 %IR WT LVG - 923 348 MOIST - 5.1

GAS TEMP ENT - 676 522 GAS TEMP LVG - 315 238 EXCL. LEG

AH LKG, % 13.84 GAS TEMP LVG - 225 INCL. LEG
AVE COLD END - 220 182

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 453



SEC AH

TEST FI7 : 10/05/92 : 0004-0200 : 59 MW
JDR-I02792

BASE NEW BASE NEW

G_ _ WT ENT - 1022 545 AIR WT LVG - 923 492 MOIST - 5.1
GAS TEMP ENT - 676 603 GAS TEMP L%IG - 315 271 EXCL. LKG

AH LKG, % 11.13 GAS TEMP LVG - 257 INCL. LKG
AVE COLD END - 220 198

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 512

SEC AH

TEST FI7 : 10/05/92 : 0004-0200 : 59 M_4
3DR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 548 AIR WT LVG - 923 495 MOIST - 5.I
GAS TEMP ENT - 676 603 GAS TEMP LVG - 315 271 EXCL. LKG

AH LKG, % 11.13 GAS TEMP LVG - 257 INCL. LKG
AVE COLD END - 220 198

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 512

i I



SEC AH

TEST FIB : 10/05/92 : 0243-0427 : 59 MW
JDR- 102792

BASE NEW BASE NEW

GAS WT ENT - 1022 549 AIR WT LVG - 923 496 MOIST - 5.1
GAS TEMP ENT - 676 612 GAS TEMP LVG - 315 274 EXCL. LKG

AN LKG, % 9.81 GAS TEMP LVG - 261 INCL. LKG
AVE COLD END - 220 200

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 520

SEC AN

TEST FI8 : 10/05/92 : 0243-0427 : 59 MW
JDR-I02792

BASE NEW BASE NEW
GAS WT ENT - 1022 548 AIR WT LVG - 923 495 MOIST - 5.1

GAS TEMP ENT - 676 612 GAS TEMP LVG - 315 274 EXCL. LKG

AH LKG, % 9.81 GAS TEMP LVG - 261 INCL. LKG
AVE COLD END- 220 200

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 520



!

SEC AH

TEST FI9 : 10/05/92 : 2205-0000 : II0 MW
JDR-I02792

BASE NEW BASE NEW

GAS WT ENT - 1022 999 AIR WT LVG - 923 902 MOIST - 5.1

GAS TEMP ENT - 676 703 GAS TEMP LVG - 315 324 EXCL, LKG

AM LKG, % 7.03 GAS TEMP LVG - 311 INCL. LKG
AVE COLD END - 220 225

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 574

SEC AN

TEST FI9 : 10/05/92 : 2205-0000 : II0 MW
JDR-102792

BASE NEW BASE NEW

GAS WT ENT - 1022 1004 AIR WT LVG - 923 907 MOIST - 5_i

GAS TEMP ENT - 676 703 GAS TEMP LVG - 315 324 EXCL. LKG

AM LKG, % 7.03 GAS TEMP LVG - 311 INCL. LKG
AVE COLD END - 220 225

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 574



SEC AH

TEST W1 : 11/16/92 : 0900-1127 : 109 MW
JDR-121692

BASE NEW BASE NEW

GAS W'T ENT - 1022 1010 AIR WT LVG - 923 912 MOIST - 5.0
GAS TEMP ENT - 676 709 GAS TEMP LVG - 315 326 EXCL. LKG

AH LKG, % 7.92 GAS TEMP LVG - 312 INCL. LKG
AVE COLD END - 220 226

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 578

SEC AH

TEST WI : 11/16/92 : 0900-1127 : 109 MW
JDR-121692

BASE NEW BASE NEW

GAS WT ENT - 1022 1012 AIR WT LVG - 923 914 MOIST - 5.0
GAS TEMP ENT - 676 709 GAS TEMP LVG - 315 326 EXCL. LKG

AH LKG, % 7.92 GAS TEMP LVG - 312 INCL. LKG
AVE COLD END - 220 226

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 578
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SEC AH

TEST W2 : 11/16/92 : 1403-1559 : 78 MW
JDR-121692

BASE NEW BASE NEW

GAS WT ENT - 1022 703 AIR WT LVG - 923 635 MOIST - 5.0
GAS TEMP ENT - 676 622 GAS TEMP LVG - 315 284 EXCL. LKG

AH LKG, % 7.46 GAS TEMP LVG - 274 INCL. LKG
AVE COLD END - 220 205

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 521

SEC AH

TEST W2 : 11/16/92 : 1403-1559 : 78 MW
JDR-121692

BASE NEW BASE NEW

GAS WT ENT - 1022 700 AIR WT LVG - 923 632 MOIST - 5.0
GAS TEMP ENT - 676 622 GAS TEMP LVG - 315 284 EXCL. LKG

AH LKG, % 7.46 GAS TEMP LVG - 274 INCL. LKG
AVE COLD END - 220 205

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 521



SEC AH i

TEST W3 : 11/17/92 : 1136-1329 : ii0 MW
JDR-121692

BASE NEW BASE NEW

GAS WT ENT - 1022 1036 AIK_T LVG - 923 936 MOIST - 5.1

GAS TEMP ENT - 676 739 GAS TEMP LVG - 315 338 EXCL. LKG

A_ LKG, % 5.07 GAS TEMP LVG - 328 INCL. LKG
AVE COLD END - 220 232

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 602

SEC AH

TEST W3 : 11/17/92 : 1136-1329 : 110 MW
JDR-121692

BASE NEW BASE NEW

GAS WT ENT - 1022 1042 AIR WT LVG - 923 941 MOIST - 5.1

GAS TEMP ENT - 676 739 GAS TEMP LVG - 315 338 EXCL. LKG

AN LKG, % 5.07 GAS TEMP LVG - 328 INCL. LKG
AVE COLD END - 220 232

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 602



SEC AH

TEST W4 : 11/19/92 : 0823-1017 : ii0 MW
JDR-121692

BASE NEW BASE NEW

GAS WT ENT - 1022 1005 AIR WT LVG - 923 908 MOIST - 5.1

GAS TEMP ENT - 676 699 GAS TEMP LVG - 315 322 EXCL. LKG

AH LKG, % 8.28 GAS TEMP LVG - 308 INCL. LKG
AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 571

SEC AH

TEST W4 : 11/19/92:0823-1017 : II0 MW

JDR-121692 b

BASE NEW BASE NEW

GAS WT ENT - 1022 1012 AIR WT LVG - 923 914 MOIST - 5,1

GAS TEMP ENT - 676 699 GAS TEMP LVG- 315 323 EXCL. LKG %
AH LKG, % 8.28 GAS TEMP LVG - 308 INCL. LKG

AVE COLD END- 220 224
AIR TEMP ENT- 126 126 AIR TEMP LVG- 552 570



SEC AH

TEST W5 : 11/19/92 : 1223-1407 : Ii0 MW
JDR-122192

BASE NEW BASE NEW

GAS W'T ENT - 1022 1032 AIR WT LVG - 923 932 MOIST - 5.1

GAS TEMP ENT - 676 716 GAS TEMP LVG - 315 330 EXCL. LKG

AH LKG, % 7.27 GAS TEMP LVG - 316 INCL. LKG
AVE COLD END - 220 228

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 583

SEC AH

TEST W5 : 11/19/92 : 1223-1407 : II0 M_
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 1036 AIR WT LVG - 923 936 MOIST - 5.1

GAS TEMP ENT - 676 716 GAS TEMP LVG - 315 330 EXCL. LKG

AH LKG, % 7.27 GAS TEMP LVG - 316 INCL. LKG
AVE COLD END - 220 228

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 583



SEC AH

TEST W6 : 11/19/92 : 1541-1725 : 83 MW
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 737 AIR WT LVG - 923 666 MOIST - 5.1

GAS TEMP ENT - 676 658 GAS TEMP LVG - 315 298 EXCL. LKG

AN LEG, % 5.97 GAS TEMP LVG - 288 INCL. LEG
AVE COLD END - 220 212

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 549

SEC AH

TEST W6 : 11/19/92 : 1541-1725 : 83 MW
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 738 AIR WT LVG - 923 667 MOIST - 5.1

GAS TEMP ENT - 676 658 GAS TEMP LVG - 315 298 EXCL. LKG

AN LKG, % 5.97 GAS TEMP LVG - 288 INCL. LEG
AVE COLD END - 220 212

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 549



SEC AH

TEST W7 : 11/20/92 : 1354-1558 : 61 MW
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 548 AIR WT LVG - 923 495 MOIST - 5.1

GAS TEMP ENT - 676 608 GAS TEMP LVG - 315 273 EXCL. LKG

AM LKG, % 9.69 GAS TEMP LVG - 260 INCL. LKG
AVE COLD END - 220 199

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 517



SEC AI_

TEST W8 : 11/20/92 : 1753-1904 : 81 MW
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 72_ AIR WT LVG - 923 65Z MOIST - 5.1

GAS TEMP ENT - 676 647 GAS TEMP LVG - 315 293 EXCL. LKG

AH LKG, % 7.54 GAS TEMP LVG - 282 INCL. LKG
AVE COLD END - 220 209

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 540



SEC

TEST W9 : 11/20/92 : 2022-2107 : 42 MW
JDR-122192

BASE NEW BASE NEW
GAS WT ENT - 1022 406 AIR W LVO - 923 367 MOIST - 5.0

GAS TEMP ENT - 676 586 GAS TEMP LVG - 315 258 EXCL. LKG

AH LKG, % 12.98 GAS TEMP LVG - 243 INCL. LKG
AVE COLD END - 220 192

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 507

SEC AH

TEST W9 : 11/20/92 : 2022-2107 : 42 MW
JDR-122192

BASE NEW BASE NEt;

GAS WT ENT - 1022 405 AIR WT LVG - 923 366 MOIST - 5.0

GAS TEMP ENT - 676 586 GAS TEMP LVG - 315 258 EXCL. LKG

AH LKG, % 12.98 GAS TEMP LVG - 243 INCL. LKG
AVE COLD END - 220 192

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 507



SEC AH

TEST WIO : 11/30/92 : 1403-1515 : 83 MW
JDR-122192

BASE NEW BASE NEW
GAS WT ENT - 1022 736 AIR WT LVG - 923 665 MOIST - 5.1

GAS TEMP ENT - 676 661 GAS TEMP LVG - 315 298 EXCL. LKG

AH LKG, % 6.69 GAS TEMP LVG - 288 INCL. LKG
AVE COLD END - 220 212

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 551

SEC AH

TEST WIO : 11/30/92 : 1403-1515 : 83 MW
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 738 AIR WT LVG - 923 667 MOIST - 5.1

GAS TEMP ENT - 676 661 GAS TEMP LVG - 315 298 EXCL. LKG

AH LKG, % 6.69 GAS TEMP LVG - 288 INCL. LKG
AVE COLD END - 220 212

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 551



SEC AN

TEST WII : 11/30/92 : 1627-1729 : 83 MW
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 744 AIR WT LVG - 923 672 MOIST - 5.1
GAS TEMP ENT - 676 663 GAS TEMP LVG - 315 299 EXCL. LKG

AH LKG, % 7.21 GAS TEMP LVG - 288 INCL. LKG
AVE COLD END - 220 213

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 552



SEC

TEST WI2 : 12/01/92 : 0839-I004 : 109 MW
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 1014 AIR WT LVG - 923 916 MOIST - 5.1

GAS TEMP ENT - 676 728 GAS TEMP LVG - 315 333 EXCL. LKG

AN LKG, % 7.79 GAS TEMP LVG - 318 INCL. LKG
AVE COLD END - 220 229

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 593

SEC AH

TEST WI2 : 12/01/92 : 0839-1004 : 109 MW
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 1020 AIR WT LVG - 923 921 HOIST - 5.1

GAS TEMP ENT - 676 728 GAS TEHP LVG - 315 333 EXCL. LKG

AM LKG, % 7.79 GAS TEMP LVG - 319 INCL. LKG
AVE COLD END - 220 229

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 593



SEC AH
TEST W13 : 12/01/92 : 1129-1230 : 110 H_

JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 1027 AIR WT LVG - 923 928 MOIST - 5.0

GAS TEMP ENT - 676 757 GAS TEMP LVG - 315 343 EXCL. LKG

AH LKG, % 4.87 GAS TEMP LVG - 334 INCL. LKG
AVE COLD END - 220 235

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 616

SEC AH

TEST WI3 : 12/01/92 : 1129-1230 : Ii0 M%4
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 1035 AIR WT LVG - 923 935 MOIST - 5.0

GAS TEMP ENT - 676 757 GAS TEMP LVG - 315 34& EXCL. LKG

AH L/<G, % 4.87 GAS TEMP LVG - 334 INCL. LKG
AVE COLD END - 220 235

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 616



S£C
TEST WI4 : 12/01/92 : 1449-1602 : 56 MW

JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 517 AIR WT LVG - 923 467 MOIST - 5.1

GAS TEHP ENT - 676 609 GAS TEMP LVG - 315 271 £XCL. LKG

AH LKG, % 9.01 GAS TEMP LVG - 260 INCL. LKG
AVE COLD END - 220 198

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 519 !

SEC AH

TEST WI4 : 12/O1/92 : 1449-1602 : 56 MW
JDR-122192

BASE NEW BASE NEW
GAS _TT ENT - 1022 516 AIR WT LVG - 923 466 MOIST - 5.1

GAS TEMP ENT - 676 609 GAS TEMP LVG - 315 271 EXCL. LKG

AH LKG, % 9.01 GAS TEHP LVG - 259 INCL, LKG
AVE COLD END - 220 198

AIR TEHP ENT - 126 126 AIR TEMP LVG - 552 519

• -- -- I III I



SEC AH
TEST WI5 : 12/02/92 : 0821-0831 : 108 I_ JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1006 AIR WT LVG - 923 909 MOIST - 5.1
GAS TEMP ENT - 676 697 GAS TEMP LVG - 315 322 EXCL. LKG
AM LKG, % 8.28 GAS TEMP LVG - 307 INCL. LKG

AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 569

SEC All
TEST W15 : 12/02/92 ' 0821-0831 : 108 M'_

JDR-011193

BASE NEW BASE NEW
GAS WT ENT - 1022 i010 AIR WT LVG - 923 912 MOIST - 5.1
GAS TEMP ENT - 676 697 GAS TEMP LVG - 315 322 EXCL. L.K(;
AH LKG, % 8.28 GAS TEMP LVG - 307 INCL. LKG

AVE COLD END - 220 22_

AIR TEMP ENT - 126 126 AIR TEHP LVG - 552 569



$EC AH
TEST W16 : 12/02/92 : 1059-1223 : 109 H_

JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 1024 AIR WT LVG - 923 924 MOIST - 5.1

GAS TEMP ENT - 676 741 GAS TEMP LVG - 315 338 EXCL. LKG

All LKG, t 4.98 GAS TEMP LVG - 328 INCL. LKG
AVE COLD END - 220 232

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 604

SEC AH

TEST %216 : 12/02/92 : I059-1223 : 109 I_
JDR-122192

BASE NEW BASE NEW

OAS WT ENT - 1022 1033 AIR WT LVG - 923 933 MOIST - 5.1

GAS TEMP ENT - 676 741 GAS TEMP LVG - 315 338 EXCL. LKG

AH LKG, % 4.98 GAS TEMP LVG - 329 INCL. LKG
AVE COLD END - 220 232

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 603



SEC AN

TEST WI7 : 12/02/92 : 1357-1521 : 109 MW
JDR-122192

BASE NEW BASE NEW

GAS WT ENT - 1022 1021 AIR WT LVG - 923 922 MOIST - 5.1

GAS TEMP ENT - 676 738 GAS TEMP LVG - 315 337 EXCL. LKG

AH LKG, % 4.39 GAS TEMP LVG - 328 INCL. LKG
AVE COLD END - 220 231

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 602

SEC AH

TEST WI7 : 12/02/92 : 1357-1521 : 109 MW
JDR-122192

BASE NEW BASE NEW
GAS WT ENT - 1022 1030 AIR WT LVG - 923 931 MOIST - 5.1

GAS TEMP ENT - 676 738 GAS TEMP LVG - 315 337 EXCL. LKG

AB LKG, % 4.39 GAS TEMP LVG - 329 INCL. LKG
AVE COLD END - 220 231

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 601



SEC ,_I

TEST W18 : 12/03/92 : 0926-1008 : 110 l_
JDR-011193

BASE NEW BASE NEW

GAS WT ENT - 1022 1023 AIR WT LVG - 923 923 MOIST - 5.1

GAS TEMP ENT - 676 697 GAS TEMP LVG - 315 322 EXCL. LKG

AH LKG, % 5.03 GAS TEMP LVG - 313 INCL. LKG
AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 568

SEC AH

TEST WI8 : 12/03/92 : 0926-I008 : Ii0 M%4
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1026 AIR WT LVG - 923 927 MOIST - 5.1

GAS TEMP ENT - 676 697 GAS TEMP LVG - 315 323 EXCL. LKG

AH LKG, % 5.03 GAS TEMP LVG - 314 INCL. LKG
AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 568



SEC AH
TEST WI9 ' 12/03/92 ' 1212-1314 " III MW

JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1032 AIR WT LVG - 923 932 MOIST - 5.1

GAS TEMP ENT - 676 704 GAS TEMP LVG - 315 325 EXCL. LKG

All LKG, % 7.59 GAS TEMP LVG - 312 INCL. LKG
AVE COLD END - 220 225

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 573

SECAH

TEST WI9 • 12/03/92 ' 1212-1314 " iii MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1036 AIR WT LVG - 923 936 MOIST - 5.1

GAS TEMP ENT - 676 704 GAS TEMP LVG - 315 325 EXCL. LKG

AH LKG, % 7.59 GAS TEMP LVG - 312 INCL. LKG
AVE COLD END - 220 225

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 573



SEC AM

TEST W20 ' 12/03/92 ' 1642-1736 ' II0 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1039 AIR WT LVG - 923 938 MOIST - 5.1
GAS TEMP ENT - 676 701 GAS TEMP LVG - 315 324 EXCL. LKG

AB LKG, % 4.16 GAS TEMP LVG - 317 INCL. LKG
AVE COLD END - 220 225

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 571

SEC AM

TEST W20 • 12/03/92 • 1642-1736 ' II0 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1043 AIR WT LVG - 923 942 MOIST - 5.1

GAS TEMP ENT - 676 701 GAS TEMP LVG - 315 324 EXCL. LKG

AM LKG, % 4.16 GAS TEMP LVG - 317 INCL. LKG
AVE COLD END - 220 225

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 571



SEC AH

TEST W21 : 12/03/92 : 1859-1953 : ii0 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1032 AIR WT LVG - 923 932 MOIST - 5.1

GAS TEMP ENT - 676 714 GAS TEMP LVG - 315 329 EXCL. LKG

AH LKG, % 6.34 GAS TEMP LVG - 317 INCL. LKG
AVE COLD END - 220 227

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 582

SEC AH

TEST W21 : 12/03/92 : 1859-1953 : II0 MW
JDR-011193

BASE NEW BASE NEW

GAS WT ENT - 1022 1037 AIR WT LVG - 923 937 MOIST - 5.1

GAS TEMP ENT - 676 714 GAS TEMP LVG - 315 329 EXCL. LKG

AH LKG, % 6.3& GAS TEMP LVG - 317 INCL. LKG
AVE COLD END - 220 227

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 582



SEC AH

TEST W22 • 12/04/92 " 0934-0944 ' 109 MW JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1021 AIR WT LVG - 923 922 MOIST - 5.1

GAS TEMP ENT - 676 673 GAS TEMP LVG - 315 314 EXCL. LKG

AN LKG % 7.62 GAS TEMP LVG - 301 INCL. LKG
' AVE COLD END - 220 220

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 549

SEC AN
TEST W22 ' 12/04/92 • 0934-0944 • 109 MW JDR-011193

BASE NEW BASE NEW

GAS WT ENT - 1022 1022 AIR WT LVG - 923 923 MOIST - 5.1
GAS TEMP ENT - 676 673 GAS TEMP LVG - 315 314 EXCL. LKG

AN LKG % 7.62 GAS TEMP LVG - 301 INCL. LKG
' AVE COLD END - 220 220

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 549



SEC AH

TEST W23 : 12/04/92 : 1120-1244 : 118 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1106 AIR WT LVG - 923 999 MOIST - 5.1

GAS TEMP ENT - 676 715 GAS TEMP LVG - 315 332 EXCL. LKG

AM LKG, % 4.18 GAS TEMP LVG - 324 INCL. LKG
AVE COLD END - 220 229

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 579

SEC AN

TEST W23 : 12/04/92 : 1120-1244 : 118 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1118 AIR WT LVG - 923 I010 MOIST - 5.1

GAS TEMP ENT - 676 715 GAS TEMP LVG - 315 332 EXCL. LKG

AH LKG, % 4.18 GAS TEMP LVG - 324 INCL. LKG
AVE COLD END - 220 229

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 579



I • IIII

SEC AH

TEST W24 : 12/04/92 : 1441-1502 : 59 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 536 AIR WT LVG - 923 484 MOIST - 5.1
GAS TEMP ENT - 676 632 GAS TEMP LVG - 315 279 EXCL. LKG

AH LKG, % 10.78 GAS TEMP LVG - 265 INCL. LKG
AVE COLD END - 220 202

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 537

SEC AH

TEST W24 : 12/04/92 : 1441-1502 : 59 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 540 AIR WT LVG - 923 _88 MOIST - 5.1

GAS TEMP ENT - 676 632 GAS TEMP LVG - 315 279 EXCL. LKG

AN LKG, % 10.78 GAS TEMP LVG - 265 INCL. LKG
AVE COLD END - 220 202

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 537



SEC AN

TEST W25 ' 12/05/92 • 1157-1300 ' 61 MW
JDR-011193

BASE NEW BASE NEW

GAS WT ENT - 1022 561 AIR WT LVG - 923 507 MOIST - 5.1

GAS TEMP ENT - 676 625 GAS TEMP LVG - 315 278 EXCL. LKG

AM LKG, % 9.28 GAS TEMP LVG - 266 INCL. LKG
AVE COLD END - 220 202

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 530

SEC AM

TEST W25 ' 12/05/92 : 1157-1300 ' 61 MW
JDR-011193

BASE NEW BASE NEW

GAS WT ENT - 1022 561 AIR WT LVG - 923 506 MOIST - 5.1

GAS TEMP ENT - 676 625 GAS TEMP LVG - 315 278 EXCL. LKG

AH LKG, % 9.28 GAS TEMP LVG - 266 INCL. LKG
AVE COLD END - 220 202

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 530



SEC AH

TEST W26 : 12/07/92 : 0839-0850 : II0 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 988 AIR WT LVG - 923 892 MOIST - 5.1

GAS TEMP ENT - 676 712 GAS TEMP LVG - 315 326 EXCL. LKG

AH LKG, % 7.75 GAS TEMP LVG - 312 INCL. LKG
AVE COLD END - 220 226

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 582

SEC AH

TEST W26 : 12/07/92 : 0839-0850 : II0 MW
JDR-OIII93

BASE NEW BASE NEW
GAS WT ENT - 1022 993 AIR WT LVG - 923 897 MOIST - 5.1

GAS TEMP ENT - 676 712 GAS TEMP LVG - 315 326 EXCL. LKG

AH LKG, % 7.75 GAS TEMP LVG - 313 INCL. LKG
AVE COLD END - 220 226

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 581



SEC AH

TEST W27 ' 12/07/92 " 0954-1015 ' ii0 MW
JDR-011193

BASE NEW BASE NEW

GAS WT ENT - 1022 998 AIR WT LVO - 923 901 MOIST - 5.1

GAS TEMP ENT - 676 706 GAS TEMP LVG - 315 325 EXCL. LKG

AH LKG, % 5.73 GAS TEMP LVG - 314 INCL. LEG
AVE COLD END - 220 225

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 577

SEC AH

TEST W27 : 12/07/92 ' 0954-1015 " II0 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1002 AIR WT LVG - 923 905 MOIST - 5.1

GAS TEMP ENT - 676 706 GAS TEMP LVG - 315 325 EXCL. LKG

AH LKG, % 5.73 GAS TEMP LVG - 314 INCL. LKG
AVE COLD END - 220 225

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 577



SEC Aid
TEST W28 ' 12/07/92 ' 1140-1201 : Ii0 MW JDR-011193

BASE NEW BASE NEW

GAS WT ENT - 1022 995 AIR WT LVG - 923 899 MOIST - 5.1

GAS TEMP ENT - 676 746 GAS TEMP LVG - 315 339 EXCL. LKG

AH LKG % 4.91 GAS TEHP LVG - 329 INCL. LKG
' AVE COLD END - 220 232

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 609

SEC AH

TEST W28 • 12/07/92 ' I140-1201 : II0 MW JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 1003 AIR WT LVG - 923 906 MOIST - 5.1

GAS TEHP ENT - 676 746 GAS TEMP LVG - 315 339 EXCL. LKC

AH LKG % 4.91 GAS TEMP LVG - 329 INCL. LKG
' AVE COLD END - 220 232

AIR TEHP ENT - 126 126 AIR TEHP LVG - 552 609



SEC _1

TEST W29 : 12/07/92 : 1337-1501 : 60 MW
JDR.OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 548 AIR biT LVG - 923 495 MOIST - 5.1

GAS TEMP ENT - 676 632 GAS TEMP LVG - 315 280 EXCL. LKG

AH LKG, % 10.30 GAS TEMP LVG - 266 INCL. LKG
AVE COLD END - 220 203

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 537

SEC AH

TEST W29 : 12/07/92 : 1337-1501 : 60 MW
JDR.OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 549 AIR WT LVG - 923 496 MOIST - 5.1

GAS TEMP ENT - 676 632 GAS TEMP LVG - 315 280 EXCL. LKG

AH LKG, % 10.30 GAS TEMP LVG - 266 INCL. LKG
AVE COLD END - 220 203

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 537

i|



SEC

TEST W30 : 12/07/92 : 1533-1625 : 60 IW
JDR-011193

BASE NEW BASE NEW

GAS WT ENT - 1022 553 AIR WT LVG - 923 500 MOIST - 5.1

GAS TEMP ENT - 676 639 GAS TEMP LVG - 315 282 EXCL. LKG

AB LKG, % 10.05 GAS TEMP LVG - 268 INCL. LKG
AVE COLD END - 220 204

AIR TF_P ENT - 126 126 AIR TEMP LVG - 552 542

SEC AH

TEST W30 : 12/07/92 : 1533-1625 : 60 MW
JDR-OIII93

BASE NEW BASE NEW

GAS WT ENT - 1022 552 AIR _/T LVG - 923 499 MOIST - 5.1

GAS TF._IPENT - 676 639 GAS TEMP LVG - 315 282 EXCL. LKG

AH LKG, % 10.05 GAS TEMP LVG - 268 INCL. LKG
AVE COLD END - 220 204

AIR TEMP ENT - 126 126 AIR TF_P LVG - 552 542



SEC AN

TEST 4 : 04/03/92 : 0902-1131 : Ii0 MW : NO REBURN : B&W TRAVERSE
JDR.060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1004 AIR WT LVG - 923 906 MOIST - 5,1

GAS TEMP ENT - 676 745 GAS TEMP LVG - 315 338 EXCL. LKG

AH LEG, % 6,64 GAS TEMP LVG - 326 INCL, LEG
AVE COLD END - 220 232

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 608

SEC AN

TEST 4 : 04/03/92 : 0902-1131 : II0 MW : NO REBURN : B&W TRAVERSE
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 I010 AIR WT LVO - 923 913 MOIST - 5.1

GAS TEMP ENT - 676 745 GAS TEMP LVG - 315 339 EXCL. LEG

AN LKG, % 6.64 GAS TEMP LVG - 326 INCL. LKG
AVE COLD END - 220 232

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 608



SEC All

TEST 4A • 04/03/92 : 1205-1401 : 111 H'W : NO REBURN :ACCUREX TRAV
JDR-060392

BAS E NEW BAS E NEW
GAS WT ENT - 1022 1021 AIR WT LVG - 923 922 MOIST - 5.0

GAS TEMP ENT - 676 782 GAS TEMP LVG - 315 352 EXCL, LKG

A_ LKG, % 6.89 GAS TEMP LVG - 338 INCL, LKG
AVE COLD END - 220 239

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 637

SEC AH

TEST 4A ' 04/03/92 • 1205-1401 • III MW ' NO REBURN :ACCUREX TRAV
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 i031 AIR WT LVG - 923 931 MOIST - 5.0

GAS TEMP ENT - 676 782 GAS TEMP LVG - 315 353 EXCL. LKG

AH LKG, % 6.89 GAS TEMP LVG - 339 INCL. LKG
AVE COLD END - 220 23,9

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 637



i I

I

SEC AH

TEST 4AA : 04/29/92 : 0928-0945 : 110 M'W : REPEAT OF TEST 4A
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1024 AIR WT LVG - 923 925 MOIST - 5.0

GAS TEMP ENT - 676 665 GAS TEMP LVG - 315 311 EXCL. LKG

AH LKG, % 7.36 GAS TEMP LVG - 299 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 543

SEC AH

TEST 4AA : 04/29/92 : 0928-0945 : ii0 MW : REPEAT OF TEST 4A
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1022 AIR WT LVG - 923 923 MOIST - 5.0

GAS TEMP ENT - 676 665 GAS TEMP LVG - 315 311 EXCL. LKG

AH LKG, % 7.36 GAS TEMP LVG - 299 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 543

[ i

I II



SEC AH

TEST 26T • 02/21/91 • 1057-1303 • II0 MW • 12.2 TPH REBURN
JDR-071092

BASE NEW BASE NEW

GAS WT ENT - 1022 989 AIR WT LVG - 923 893 MOIST - 5.1

GAS TEMP ENT - 676 619 GAS TEMP LVG - 315 294 EXCL. LKG

AN LKG, % 7.77 GAS TEMP LVG - 282 INCL. LKG
AVE COLD END - 220 210

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 507

SEC AN

TEST 26T ' 02/21/91 ' 1057-1303 : Ii0 MW ' 12.2 TPH REBURN
JDR-071092

BASE NEW BASE NEW

GAS WT ENT - 1022 994 AIR WT LVG - 923 898 MOIST - 5.1
GAS TEMP ENT - 676 619 GAS TEMP LVG - 315 294 EXCL. LKG

AN LKG, % 7.77 GAS TEMP LVG - 283 INCL. LKG
AVE COLD END - 220 210

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 507



SEC All

TEST 27T : 02/21/91 : 1407-1706 : ii0 MW : 12.2 TPH : LOWER STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 983 AIR WT LVG - 923 887 MOIST - 5.1
GAS TEMP ENT - 676 643 GAS TEMP LVG - 315 302 EXCL. LKG

AM LKG, % 5.65 GAS TEMP LVG - 293 INCL. LKG
AVE COLD END - 220 214

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 527

SEC AM

TEST 27T : 02/21/91 : 1407-1706 : II0 MW : 12.2 TPH : LOWER STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 991 AIR WT LVG - 923 895 MOIST - 5.1
GAS TEMP ENT - 676 643 GAS TEMP LVG - 315 303 EXCL. LKG

AH LKG, % 5.65 GAS TEMP LVG - 294 INCL. LKG
AVE COLD END - 220 214

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 527



SEC AH

TEST 20B : 05/01/92 : 1005-1217 : 110 MW : 13 TPH : HIGH STOIC
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 994 AIR WT LVG - 923 898 MOIST - 5.1

GAS TEMP ENT - 676 655 GAS TEMP LVG - 315 307 EXCL. LKG

AH LKG, % 3.06 GAS TEMP LVG - 302 INCL. LKG
AVE COLD END - 220 216

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 536

SEC AH

TEST 20B ' 05/01/92 ' 1005-1217 : ii0 MW • 13 TPH ' HIGH STOIC
JDR-060492

BASE NEW BASE NEW
GAS WT ENT - 1022 999 AIR WT LVG - 923 902 MOIST - 5.1

GAS TEMP ENT - 676 655 GAS TEMP LVG - 315 307 EXCL. LKG

AH LKG, % 3.06 GAS TEMP LVG - 302 INCL. LKG
AVE COLD END - 220 216

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 536



SEC AH

TEST 2 ' 04/01/92 • 0741-0752 • 109 MW • PRE-REBURN BASE
JDR060192

BASE NEW BASE NEW

GAS WT ENT - 1022 I011 AIR WT LVG = 923 913 MOIST - 5.1

GAS TEMP ENT - 676 722 GAS TEMP LVG - 315 331 EXCL. LKG

AH LKG, % 5.96 GAS TEMP LVG - 320 INCL. LKG
AVE COLD END - 220 228

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 589

SEC AH

TEST 2 • 04/01/92 • 0741-0752 • 109 MW : PRE-REBUR.N BASE
JDR060192

BASE NEW BASE NEW
GAS WT ENT - 1022 1015 AIR WT LVG - 923 917 MOIST - 5.1

GAS TEMP ENT - 676 722 GAS TEMP LVG - 315 331 EXCL. LKG

AH LKG, % 5.96 GAS TEMP LVG - 320 INCL. LKG
AVE COL/) END - 220 228

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 589



SEC AH

TEST 2A • 04/01/92 • 1912-2117 • Ii0 MW • 13 TPH'I40 RPM' HIGH STOICH
JDR060192

BASE NEW BASE NEW

GAS WT ENT - 1022 997 AIR WT LVG - 923 900 MOIST - 5.1

GAS TEMP ENT - 676 758 GAS TEMP LVG - 315 343 EXCL. LKG

AH LKG, % 6.14 GAS TEMP LVG - 331 INCL. LKG
AVE COLD END - 220 234

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 619

SEC AH

TEST 2A ' 04/01/92 ' 1912-2117 • II0 MW • 13 TPH'I40 RPM: HIGH STOICH
JDR060192

BASE NEW BASE NEW

GAS WT ENT - 1022 1009 AIR WT LVG - 923 912 MOIST - 5.1

GAS TEMP ENT - 676 758 GAS TEMP LVG - 315 343 EXCL. LKG

AH LKG, % 6.14 GAS TEMP LVC - 331 INCL. LKG
AVE COLD END - 220 234

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 618



SEC AH

TEST 2AA : 04/29/92 : 1040-1123 : II0 MW : REPEAT OF TEST 2A
JDR-060492

BASE NEW BASE NEW

GAS W'T ENT - 1022 990 AIR WT LVG - 923 894 MOIST - 5.1

GAS TEMP ENT - 676 663 ,GAS TEMP LVG - 315 309 EXCL. LKG

AH LKG, % 3.97 GAS TEMP LVG - 303 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 542

SEC AN

TEST 2AA : 04/29/92 : 1040-1123 : ii0 MW : REPEAT OF TEST 2A
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 996 AIR WT LVG - 923 899 MOIST - 5.1

GAS TEMP ENT - 676 663 GAS TEMP LVG - 315 310 EXCL. LKG

AB LKG, % 3.97 GAS TEMP LVG - 303 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 542



SEC AH

TEST 3 : 04/02/92 : 0735-0837 : ii0 MW : PRE-REBURN BASE
JDR071092

BASE NEW BASE NEW

GAS WT ENT - 1022 1033 AIR WT LVG - 923 933 MOIST - 5.1

GAS TEMP ENT - 676 679 GAS TEMP LVG - 315 316 EXCL. LKG

AM LKG, % 5.83 GAS TEMP LVG - 306 INCL. LKG
AVE COLD END - 220 221

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 553



i ....

SEC AH

TEST 3A ' 04/02/92 : 1158-1400 : II0 MW '13 TPH: 140RPM: MED STOIC
JDR060192

BASE NEW BASE NEW

GAS WT ENT - 1022 991 AIR WT LVG - 923 895 MOIST - 5.1

GAS TEMP ENT - 676 717 GAS TEMP LVG - 315 328 EXCL. LKG

AH LKG, % 6.11 GAS TEMP LVG - 317 INCL. LKG
AVE COLD END - 220 227

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 586

SEC AN

TEST 3A • 04/02/92 • 1158-1400 • ii0 MW '13 TPH' 140RPM' MED STOIC
JDR060192

BASE NEW BASE NEW

GAS WT ENT - 1022 998 AIR WT LVG - 923 901 MOIST - 5.1

GAS TEMP ENT - 676 717 GAS TEMP LVG - 315 329 EXCL. LKG

AH LKG, % 6.11 GAS TEMP LVG - 317 INCL. LKG
AVE COLD END - 220 227

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 586



SEC AH
TEST 3AA : 04/29/92 : 1133-1204 : 110 MW : REPEAT OF TEST 3A

JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 998 AIR WT LVG - 923 901 MOIST - 5.1

GAS TEMP ENT - 676 657 GAS TEMP LVG - 315 308 EXCL. LKG

AH LKG, % 4.21 GAS TEMP LVG - 300 INCL. LKG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 537

SEC AH

TEST 3AA : 04/29/92 : 1133-1204 : II0 HW : REPEAT OF TEST 3A
JDR-060492

BASE NEW BASE NEW
GAS WT ENT - 1022 1003 AIR WT LVG - 923 906 MOIST - 5.1

GAS TEMP ENT - 676 657 GAS TEMP LVG - 315 308 EXCL. LKG

AH LKG, % 4.21 GAS TEHP LVG - 301 INCL. LKG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 537



SEC AH

TEST 3B : 04/32/92 : 1503-1659 : 110 H_ : 13 TPH : MED STOIC:HIGH OFA
JDR060192

BASE NEW BASE NEW

GAS NT ENT - 1022 996 AIR l/r LVG - 923 900 MOIST - 5.1

GAS TEMP ENT - 676 738 GAS TEMP LVG - 315 336 EXCL. LKG

AId LKG, % 6.56 GAS TEMP LVG - 323 INCL. LKG
AVE COLD END - 220 231

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 602

SEC AN

TEST 3B : 04/02/92 : 1503-1659 : Ii0 MW : 13 TPH : MED STOIC:HIGH OFA
JDR060192

BASE NEW BASE NEW

GAS WT ENT - 1022 1002 AiR WT LVG - 923 905 MOIST - 5.1

GAS TEMP ENT - 676 738 GAS TEMP LVG - 315 336 EXCL. LKG

AH LKG, % 6.56 GAS TEMP LVG - 323 INCL. LKG
AVE COLD END - 220 231

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 602



SEC AH

TEST 6 : 04/07/92 : 0825-0835 : ii0 MW : PRE-REBURN BASE
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1029 AIR WT LVG - 923 929 MOIST - 5.0

GAS TEMP ENT - 676 705 GAS TEMP LVG - 315 325 EXCL. LKG

AH LKG, % 7.40 GAS TEMP LVG - 312 INCL. LKG
AVE COLD END - 220 226

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 574

SEC AN

TEST 6 : 04/07/92 : 0825-0835 : II0 MW : PRE-REBURN BASE
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1031 AIR W'T LVG - 923 931 MOIST - 5.0

GAS TEMP ENT - 676 705 GAS TEMP LVG - 315 325 EXCL. LKG

AH LKG, % 7.40 GAS TEMP LVG - 312 INCL. LKG
AVE COLD END - 220 226

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 574



SEC AH

TEST 6A : 04/07/92 : 1057-1302 : ii0 MW : 13 TPB: 140 RPM: LOW STOIC
JDR-060392

BASE NEW BASE NEW
G.'S_r ENT - 1022 997 AIR %rr LVG - 923 900 MOIST - 5.1

GAS TEMP ENT - 676 710 GAS TEMP LVG - 315 326 EXCL. LKG

A_ LKG, % 6.95 GAS TEMP LVG - 314 INCL. LKG
AVE COLD END - 220 226

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 580

SEC AH

TEST 6A : 04/07/92 : 1057-1302 : Ii0 MW : 13 TPH: 140 RPM: LOW STOIC
JDR- 060392

i BASE NEW BASE NEW

GAS WT ENT - 1022 1007 AIR _ LVG - 923 909 MOIST - 5.1

GAS TEMP ENT - 676 710 GAS TEMP LVG - 315 327 EXCL. _G

AH LKG, % 6.95 GAS TEMP LVG - 314 INCL. LKG
AVE COLD END - 220 226

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 580

_,, u IIII MIllI ' i



SEC AH

TEST 8 : 04/09/92 : 0804-0814 : II0 MW : PRE-REBURN BASE
JDR-060392

BAS E NEW BAS E NEW
GAS WT ENT - 1022 1017 AIR WT LVG - 923 919 MOIST - 5.0

GAS TEMP ENT - 676 671 GAS TEMP LVG - 315 313 EXCL. LEG

AH LKG, % 8.05 GAS TEMP LVG - 300 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 547

SEC AH

TEST 8 : 04/09/92 : 0804-0814 : ii0 MW : PRE-REBURN BASE
JDR-060392

BASE NEW BASE NEW
GAS WT ENT - 1022 1016 AIR WT LVG - 923 918 MOIST - 5.0

GAS TEMP ENT - 676 671 GAS TEMP LVG - 315 313 EXCL. LKG

AH LKG, % 8.05 GAS TEMP LVG - 300 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 547



SEC AH

TEST 8A : 04/09/92 : 1100-1247 : II0 MW : 13 TPH: 160 RPM: MED STOIC
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1005 AIR WT LVG - 923 908 MOIST - 5.1

GAS TEMP ENT - 676 664 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 5.92 GAS TEMP LVG - 300 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 542

SEC AH

TEST 8A : 04/09/92 : 1100-1247 : II0 MW : 13 TPH: 160 RPM: MED STOIC
JDR-060392

BASE NEW BASE NEW
GAS WT ENT - 1022 1009 AIR WT LVG - 923 911 MOIST - 5.1

GAS TEMP ENT - 676 664 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 5.92 GAS TEMP LVG - 300 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 542



SEC All

TEST 7 : 04/08/92 : 0820-0830 : 109 _ : PRE-REBUP_ BASE
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1024 AIR WT LVG - 923 925 MOIST - 5.0
GAS TEMP ENT - 676 679 GAS TEMP LVG - 315 316 EXCL. LKG

AH LKG, % 7.22 GAS TEMP LVG - 304 INCL. LKG
AVE COLD END - 220 221

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 554



SEC All

TEST 7A : 04/08/92 : 1128-1330 : ii0 MW : 13 TPH: 160 RPM: LOW STOIC
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1007 AIR WT LVG - 923 909 MOIST - 5.1

GAS TEMP ENT - 676 665 GAS TEMP LVG - 315 311 EXCL. LKG

AH LKG, % 7.36 GAS TEMP LVG - 299 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 543

SEC AH

TEST 7A : 04/08/92 : 1128-1330 : II0 MW : 13 TPH: 160 RPM: LOW STOIC
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1008 AIR WT LVG - 923 910 MOIST - 5.1
GAS TEMP ENT - 676 665 GAS TEMP LVG - 315 311 EXCL. LKG

AH LKG, % 7.36 GAS TEMP LVG - 299 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 543



SEC AH

TEST 9 : 04/10/92 : 0759-0810 : ii0 MW : PRE-REBURN BASE
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1040 AIR WT LVO - 923 940 MOIST - 5.0

GAS TEMP ENT - 676 654 GAS TEMP LVG - 315 308 EXCL. LKG

AH LKG, % 1.89 GAS TEMP LVG - 305 INCL. LKG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 533

SEC AH

TEST 9 : 04/10/92 : 0759-0810 : ii0 MW : PRE-REBURN BASE
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1038 AIR WT LVG - 923 937 MOIST - 5.0

GAS TEMP ENT - 676 654 GAS TEMP LVG - 315 308 EXCL. LKG

AH LKG, % 1.89 GAS TEMP LVG - 305 INCL. LKG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 533



SEC AN

TEST 9A : 04/10/92 : 1029-1331 : Ii0 MW : 13 TPH: I00 RPM' MED STOIC
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1005 AIR WT LVG - 923 907 MOIST - 5.1

GAS TEMP ENT - 676 675 GAS TEMP LVG - 315 314 EXCL. LKG

AN LKG, % 6.16 GAS TEMP LVG - 304 INCL. LKG
AVE COLD END - 220 220

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 552

SEC AH

TEST 9A : 04/10/92 ' 1029-1331 " II0 MW • 13 TPH: I00 RPM: MED STOIC
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 I011 AIR WT LVG - 923 913 MOIST - 5.1

GAS TEMP ENT - 676 675 GAS TEMP LVG - 315 314 EXCL. LKG

AH LKG, % 6.16 GAS TEMP LVG - 304 INCL. LKG
AVE COLD END - 220 220

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 552



SEC AH I
TEST I0 : 04/13/92 : 0827-0838 : II0 MW : PRE-REBURN BASE

JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1031 AIR WT LVG - 923 931 MOIST - 5.0

GAS TEMP ENT - 676 660 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 7.42 GAS TEMP LVG - 297 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 538

SECAH

TEST 10 : 04/13/92 : 0827-0838 : II0 MW : PRE-REBURN BASE
JDR-060392

BASE NEW BASE NEW
GAS WT ENT - 1022 1029 AIR WT LVG - 923 929 MOIST - 5,0

GAS TEMP ENT - 676 660 GAS TEMP LVG - 315 309 EXCL. LKG

AH LKG, % 7.42 GAS TEMP LVG - 297 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 538



SEC AH

TEST IOA : 04/13/92 : 1031-1256 : ii0 MW : 13 TPH: I00 RPM: LOW STOIC
JDR-060392

BASE NEW BASE NEW
GAS WT ENT - 1022 997 AIR WT LVG - 923 900 MOIST - 5.1

GAS TEMP ENT - 676 672 GAS TEMP LVG - 315 313 EXCL. LKG

AH LKG, % 6.54 GAS TEMP LVG - 302 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 549

SEC AH

TEST IOA : 04/13/92 : 1031-1256 : Ii0 MW : 13 TPH: i00 RPM: LOW STOIC
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 1003 AIR WT LVG - 923 906 MOIST - 5.1

GAS TEMP ENT - 676 672 GAS TEMP LVG - 315 313 EXCL. LKG

AH LKG, % 6.54 GAS TEMP LVG - 302 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 549



SEC

TEST 16A : 04/24/92 : 1110-1311 : iii MW: CONTROLS IN AUTOMATIC
JDR-060492

BASE NEW BASE N_J

GAS WT ENT - 1022 1005 AIR WT LVG - 923 908 MOIST - 5.1

GAS TEMP ENT - 676 670 GAS TEMP LVG - 315 312 EXCL. LKG

AH LKG, % 4.69 GAS TEMP LVG - 304 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 547

SEC AN

TEST 16A : 04/2&/92 : 1110-1311 : iii MW: CONTROLS IN AUTOMATIC
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1014 AIR WT LVG - 923 916 MOIST - 5.1

GAS TEMP ENT - 676 670 GAS TEMP LVG - 315 313 EXCL. LKG

AH LKG, % 4.69 GAS TEMP LVG - 305 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 547



SEC AI_

TEST 21B : 05/05/92 : 1039-1200 : 110 MW : 13 TPH : LOW STOIC
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1004 AIR WT LVG - 923 907 MOIST - 5.1 !

GAS TEMP ENT - 676 662 GAS TEMP LVG - 315 309 EXCL. LKG

AH LKG, % 5.35 GAS TEMP LVG - 301 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 541

SEC AH

TEST 21B : 05/05/92 : 1039-1200 : 110 MW : 13 TPH : LOW STOIC
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1009 AIR WT LVG - 923 911 MOIST - 5.1

GAS TEMP ENT - 676 662 GAS TEMP LVG - 315 310 EXCL. LKG

AB LKG, % 5.35 GAS TEMP LVG - 301 INCL. LKG
AVE COLD END - 220 21.8

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 541



SEC All

TEST 3T • 02/13/91 : 1710-1741 : 110 MW : 13.7 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 990 AIR WT LVG - 923 894 MOIST - 5.1
GAS TEMP ENT - 676 669 GAS TEMP LVG - 315 312 EXCL. LKG

AH LKG, % 5.95 GAS TEMP LVG - 302 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 547

SEC AH

TEST 3T ' 02/13/91 ' 1710-1741 • II0 MW • 13.7 TPH ' HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 993 AIR WT LVG - 923 897 MOIST - 5.1

GAS TEMP ENT - 676 669 GAS TEMP LVG - 315 312 EXCL. LKG

AH LKG, % 5.95 GAS TEMP LVG - 302 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 547

IIIIIII ill If



L

SEC AM

TEST 4T : 02/13/9! : 1915-2008 : II0 MW : 13.7 TPH : LOW STOI_,H
JDR.050192

BASE NEW BASE NEW

GAS WT ENT - 1022 988 AIR WT LVG - 923 892 MOIST - 5.1
GAS TEMP ENT - 676 666 GAS TEMP LVG - 315 310 EXCL. LEG

AN LEG, % 5.90 GAS TEMP LVG - 301 INCL. LEG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 545

SEC AM

TEST 4T : 02/13/91 : 1915-2008 : II0 MW : 13.7 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW
l

GAS WT ENT -' 1022 995 AIR WT LVG - 923 898 MOIST - 5.1

GAS TEMP ENT - 676 666 GAS TEMP LVG - 315 311 EXCL. LKG

AH LKG, % 5.90 GAS TEMP LVG - 301 INCL. LKG

AVE COLD END - 220 218
AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 545



SEC AH

TEST 10B : 04/13/92 : 152_o1647 : 110 MW : 14 TPH: 140 RPM
JDR-060492

! BASE NEW BASE NEW

GAS WT ENT - 1022 1017 AIR WT LVG - 923 918 MOIST - 5.1

GAS TEMP ENT - 676 684 GAS TEMP LVG - 315 318 EXCL. LKG

AH LKG, _ 6,35 GAS TEMP LVG - 307 INCL. LKO
AVE COLD END - 220 222

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 558

SEC AH

TEST 10B : 04/13/92 : 1524.1647 : II0 MW : 14 TPH: 140 RPM
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1020 AIR WT LVG - 923 921 MOIST - 5.1

GAS TEMP ENT - 676 684 GAS TEMP LVG - 315 318 EXCL. LKG

AH LKG, % 6.35 GAS TEMP LVG - 307 INCL. LKG
AVE COLD END - 220 222

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 558



SEC AN

TEST lOC : 04/13/92 : 1822-1914 : III MW : 14 TPH : 160 RPM
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1021 AIR WT LVG - 923 922 MOIST - 5.1
GAS TEMP ENT - 676 678 GAS TEMP L%IG - 315 316 EXCL. LKG

AI4 LKG, % 6.14 GAS TEHP LVG - 305 INCL. LKG
AVE COLD END - 220 221

AIR TEMP ENT - 126 126 AIR TEHP L_IG - 552 553

SEC A_

TEST IOC : 04/13/92 : 1822-1914 : III M_ : 14 TPH : 160 RPM
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1023 AIR WT LVG - 923 924 MOIST - 5.1

GAS TEMP ENT - 676 678 GAS TEMP LVG - 315 316 EXCL. LKG

AB LKG, % 6.14 GAS TEHP LVG - 305 INCL. LKG
AVE COLD END - 220 221

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 553



SEC Aid

TEST 5T : 02/14/91 : 1408-1604 : III MW : 14 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 991 AIR WT LVG - 923 895 MOIST - 5.1

GAS TEMP ENT - 676 663 GAS TEMP LVG - 315 309 EXCL. LEG

All LKG, % 6.77 GAS TEMP LUG - 298 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 542

SEC All

TEST 5T : 02/14/91 : 1408-1604 : iii MW : 14 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 997 AIR WT LVG - 923 900 MOIST - 5.1
GAS TEMP ENT - 676 663 GAS TEMP LVG - 315 310 EXCL. LKG

All LKG, % 6.77 GAS TEMP LVG - 298 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 542



SECAH

TEST 7T : 02/15/91 : 1009-1024 : 111 MW : 14 TPH : HIG},_,STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 995 AIR WT LVG - 923 898 MOIST - 5.1

GAS TEMP ENT - 676 644 GAS TEMP LVG - 315 303 EXCL. LKG

AN LKG, % 6.57 GAS TEMP LVG - 293 INCL. LKG
AVE COLD END - 220 214

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 527

SEC AN

TEST 7T : 02/15/91 : 1009-1024 : III MW : 14 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 998 AIR WT LVG - 923 901 MOIST - 5.1

GAS TEMP ENT - 676 644 GAS TEMP LVG - 315 303 EXCL. LKG

AM LKG, % 6.57 GAS TEMP LVG - 293 INCL. LKG
AVE COLD END - 220 214

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 527



SEC AH

TEST 18T : 02/18/91 : 0919-0929 : 109 MW : 14 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 968 AIR WT LVG - 923 874 MOIST - 5.1

GAS TEMP ENT - 676 637 GAS TEMP LUG - 315 299 EXCL. LKG

AH LKG, % 5.82 GAS TEMP LVG - 290 INCL. LKG
AVE COLD END - 220 213

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 522

SEC AH

TEST 1ST : 02/18/91 : 0919-0929 : 109 MW : 14 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 971 AIR WT LVG - 923 877 MOIST - 5.1

GAS TEMP ENT - 676 637 GAS TEMP LVG - 315 300 EXCL. LKG

AH LKG, % 5.82 GAS TEMP LVG - 290 INCL. LKG
AVE COLD END - 220 213

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 522



SEC AH

TEST 22T : 02/19/91 : 1132-1513 : II0 MW : 14 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 995 AIR WT LVG - 923 898 MOIST - 5.1

GAS TEMP ENT - 676 615 GAS TEMP LVG - 315 293 EXCL. LKG

AH LKG, % 6.54 GAS TEMP LVG - 283 INCL. LKG
AVE COLD END - 220 209

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 504

SEC AH

TEST 22T : 02/19/91 : 1132-1513 : Ii0 MW : 14 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 i000 AIR WT LVG - 923 903 MOIST - 5.1

GAS TEMP ENT - 676 615 GAS TEMP LVG - 315 293 EXCL. LKG

AH LKG, % 6.54 GAS TEMP LVG - 283 INCL. LKG
AVE COLD END - 220 209

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 504



SEC AH

TEST 24T • 02/20/91 • 0951-1012 • ii0 MW • 140 RPM" HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 992 AIR WT LVG - 923 896 MOIST - 5.1

GAS TEMP ENT - 676 607 GAS TEMP LVG - 315 290 EXCL. LKG

AH LKG, % 5.86 GAS TEMP LVG - 281 INCL. LKG
AVE COLD END - 220 208

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 497



SEC AH

TEST 6T : 02/14/91 : 1604-1903 : Iii MW : 140 RPM : MED STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 991 AIR WT LUG - 923 895 MOIST - 5.1

GAS TEMP ENT - 676 671 GAS TEMP LUG - 315 312 EXCL. LKG

AH LKG, % 5.37 GAS TEMP LVG - 303 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 549

SEC AH

TEST 6T : 02/14/91 : 1604-1903 : iii MW : 140 RPM : MED STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 997 AIR WT LVG - 923 901 MOIST - 5.1

GAS TEMP ENT - 676 671 GAS TEMP LVG - 315 313 EXCL. LKG

AH LKG, % 5.37 GAS TEMP LVG - 303 INCL. LKG
AVE COLD END - 220 219

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 549



SEC AH

TEST 15T • 02/17/91 • 1044-1103 ' ii0 MW • 14.5 TPH • MED STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 987 AIR WT LVG - 923 892 MOIST - 5.1

GAS TEMP ENT - 676 629 GAS TEMP LVG - 315 297 EXCL. LKG

AH LKG, % 6.46 GAS TEMP LVG - 287 INCL. LKG
AVE COLD END - 220 212

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 515

SEC AH

TEST 15T ' 02/17/91 • 1044-1103 • ii0 MW ' 14.5 T_H • MED STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 990 AIR WT LVG - 923 894 MOIST - 5.1

GAS TEMP ENT - 676 629 GAS TEMP LVG - 315 297 EXCL. LKG

AH LKG, % 6.46 GAS TEMP LVG - 287 INCL. LKG
AVE COLD END - 220 212

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 515



SEC AH

TEST 10T • 02/15/91 ' 1614-1809 : Ii0 MW : 140 RPM : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 984 AIR WT LVG - 923 889 MOIST - 5.1

GAS TEMP ENT - 676 666 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 6.71 GAS TEMP LVG - 299 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP L\'G - 552 545

SEC AN

TEST 10T • 02/15/91 • 1614-1809 • II0 MW ' 140 RPM • LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 990 AIR WT LVG - 923 894 MOIST - 5.1

GAS TEMP ENT - 676 666 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 6.71 GAS TEMP LVG - 299 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 545



SEC AH

TEST 8T : 02/15/91 : 1143-1204 : II0 MW : 140 RPM : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 985 AIR WT LVG - 923 890 MOIST - 5.1
GAS TEMP ENT - 676 655 GAS TEMP LVG- 315 306 EXCL. LKG

AN LKG, % 5.86 GAS TEMP LVG - 297 INCL. LKG
AVE COLD END- 220 216

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 536

SEC AH

TEST 8T : 02/15/91 : 1143-1204 : II0 MW : 140 RPM : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS _ ENT - 1022 990 AIR WT LVG - 923 894 MOIST - 5.1

GAS TEMP ENT - 676 655 GAS TEMP LVG - 315 307 EXCL. LKG

AH LKG, % 5.86 GAS TEMP LVG - 297 INCL. LKG
AVE COLD END - 220 216

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 536



SEC

TEST 19T : 02/18/91 : 1045-1644 : 110 I_ : 140 RPM : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 983 AIR WT LVG - 923 888 MOIST - 5.1

GAS TEMP ENT - 676 641 GAS TEMP LVG - 315 302 EXCL. LKG

AH LKG, % 6.61 GAS TEMP LVG - 291 INCL. LKG
AVE COLD END - 220 214

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 525

SEC AH

TEST 19T : 02/18/91 : 1045-1644 : Ii0 M_ : 140 RPM : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 987 AIR WT LVG - 923 891 MOIST - 5.1

GAS TEMP ENT - 676 641 GAS TEMP LVG - 315 302 EXCL. LKG

AH LKG, % 6.61 GAS TEMP LVG - 291 INCL. LKG
AVE COLD END - 220 214

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 525



SEC AN
TEST 23T • 02/19/91 ' 1658-1854 ' 110 I_ " 140 RPM : LOW STOICH

JDR-050192

BASE NEW _ASE NEW

GAS WT ENT - 1022 992 AIR WT LVG - 923 896 MOIST - 5.1

GAS TEMP ENT - 676 649 GAS TEMP LVG - 315 304 EXCL. LKG

AN LKG, % 6.15 GAS TEMP LVG - 295 INCL. LKG
AVE COLD END - 220 215

AIR TEMP ENT - 126 126 AIR TF.MP LVG - 552 531

SEC AH

TEST 23T' 02/19/91 • 1658-1854 • II0 MW' 140 RPM : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 996 AIR WT LVG - 923 900 MOIST - 5.1

GAS TEMP ENT - 676 649 GAS TEMP LVG - 315 305 EXCL. LKG

AM LKG, % 6.15 GAS TEMP LVG - 295 INCL. LKG
AVE COLD END - 220 215

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 531



II • i •

SEC AH

TEST 16T : 02/17/91 : 1142-1245 : 110 MW : 14.5 TPH : LOW STOICN
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 985 AIR WT LVG - 923 889 MOIST - 5.1

GAS TEMP ENT - 676 640 GAS TEMP LVG - 315 301 EXCL. LKG

AH LKG, % 6.21 GAS TEMP LVG - 291 INCL. LKG
AVE COLD END - 220 213

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 524

SEC AM

TEST 16T : 02/17/91 : I142-1245 : ii0 MW : 14.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 988 AIR WT LVG - 923 892 MOIST - 5.1

GAS TEMP ENT - 676 640 GAS TEMP LVG - 315 301 EXCL. LKG

AH LKG, % 6.21 GAS TEMP LVG - 292 INCL. LKG
AVE COLD END - 220 214

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 524



SEC AH
TEST 9T : 02/15/91 : 1513-1542 : 109 I_ : 14 TPH : LOW STOICH3DR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 988 AIR WT LVG - 923 892 MOIST - 5.1
GAS TEMP ENT - 676 662 GAS TEMP LVG - 315 309 EXCL. LEG

AN LEG, % 6,00 GAS TEMP LVG - 299 INCL. LEG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 542

SEC AH

TEST 9T ' 02/15/91 : 1513-1542 : 109 MW • 14 TPH' LOW STOICH
3DR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 994 AIR WT LVG - 923 897 MOIST - 5.1

GAS TEMP ENT - 676 662 GAS TEMP LVG - 315 309 EXCL. LKG

AH LEG, % 6.00 GAS TEMP LVG - 299 INCL. LKG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 541



SEC AH

TEST 17T : 02/17/91 : 1658-1812 : II0 MW : 14.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 985 AIR WT LVG - 923 889 MOIST - 5.1

GAS TEMP ENT - 676 641 GAS TEMP LVG - 315 302 EXCL. LEG

AH LEG, % 6.64 GAS TEMP LVG - 291 INCL. LEG
AVE COLD END - 220 214

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 525

SEC All

TEST 17T : 02/17/91 : 1658-1812 : 110 MW : 14.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 988 AIR WT LVG - 923 892 MOIST - 5.1

GAS TEMP ENT - 676 641 GAS TEMP LVG - 315 302 EXCL. LEG

AH LEG, % 6.64 GAS TEMP LVG - 291 INCL. LEG

AVE COLD END - 220 214

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 525



SEC AH

TEST 23B : 05/07/92 : 1444-1517 : ii0 MW : 14 TPR
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1016 AIR WT LVG - 923 917 MOIST - 5.1

GAS TEMP ENT - 676 655 GAS TEMP LVG - 315 307 EXCL. LKG

AN LKG, % 6.45 GAS TEMP LVG - 297 INCL. LEG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 535

SEC AN

TEST 23B : 05/07/92 : 1444-1517 : ii0 MW : 14 TPH
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 1019 AIR WT LVG - 923 921 MOIST - 5.1
GAS TEMP ENT - 676 655 GAS TEMP LVG - 315 307 EXCL. LEG

AM LKG, % 6.45 GAS TEMP LVG - 297 INCL. LEG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 534







SEC AH
TEST 50T • 03/05/91 ' 1030-1112 ' Ii0 MW • 14 TPH • LOW STOICH 150 RP

MJDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 990 AIR WT LVG - 923 894 MOIST - 5.1

GAS TEMP ENT - 676 664 GAS TEMP LVG - 315 310 EXCL. LKG

AH LKG, % 6.31 GAS TEMP LVG - 299 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 543

SEC AH
TEST 50T " 03/05/91 " 1030-1112 ' ii0 MW ' 14 TPH " LOW STOICH 150 RP

MJDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 991 AIR WT LVG - 923 895 MOIST - 5.1
GAS TEMP ENT - 676 664 GAS TEMP LVG - 315 310 EXCL. LKG

AM LKG, % 6.31 GAS TEMP LVG - 299 INCL. LKG
AVE COLD END - 220 218

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 543



SEC AH

TEST 25T • 02/20/91 ' 1248-1447 ' III MW : 16 TPH • HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 994 AIR WT LVG - 923 898 MOIST - 5.1

GAS TEMP ENT - 676 613 GAS TEMP LVG - 315 292 EXCL. LKG

AN LKG, % 6.35 GAS TEMP LVG - 283 INCL. LKG
AVE COLD END- 220 209

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 502

SEC AH

TEST 25T ' 02/20/91 ' 1248-1447 • iii MW • 16 TPH • HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 995 AIR WT LVG - 923 899 MOIST - 5.1

GAS TEMP ENT - 676 613 GAS TEMP LVG - 315 292 EXCL. LKG

AH LKG, % 6.35 GAS TEMP LVG - 283 INCL. LKG
AVE COLD END - 220 209

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 502
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SEC AH

TEST 31T • 02/24/91 • 1057-1226 ' III MW • 16 TPH : MED STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 i001 AIR WT LVG - 923 904 MOIST - 5.1

GAS TEMP ENT - 676 622 GAS TEMP LVG - 315 295 EXCL. LKG

AH LKG, % 6.12 GAS TEMP LVG - 286 INCL. LKG
AVE COLD END - 220 211

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 509

SEC AH

TEST 31T • 02/24/91 • 1057-1226 • III MW • 16 TPH" MED STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 1003 AIR WT LVG - 923 905 MOIST - 5.1

GAS TEMP ENT - 676 622 GAS TEMP LVG - 315 296 EXCL. LKG

AH LKG, % 6.12 GAS TEMP LVG - 286 INCL. LKG
AVE COLD END - 220 211

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 509



SEC AH

TEST 32T : 02/24/91 : 1504-1702 : iii M_ : 16 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 992 AIR WT LVG - 923 896 MOIST - 5.1

GAS TEMP ENT - 676 638 GAS TEMP LVG - 315 301 EXCL. LKG

AH LKG, % 5.98 GAS TEMP LVG - 291 INCL. LKG
AVE COLD END - 220 213

AIR TEMP FNT - 126 126 AIR TEMP LVG - 552 522

SEC AH

TEST 32T : 02/24/91 : 1504-1702 : III MW : 16 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 995 AIR WT LVG - 923 899 MOIST - 5.1

GAS TEMP ENT - 676 638 GAS TEMP LVG - 315 301 EXCL. LKG

AH LKG, % 5.98 GAS TEMP LVG - 291 INCL. LKG
AVE COLD END - 220 213

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 522



SEC AH

TEST 17A : 04/27/92 : 1130-1400 : ii0 MW : 15 TPH : 160 RPM
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 i001 AIR WT LVG - 923 904 MOIST - 5.1

GAS TEMP ENT - 676 698 GAS TEMP LVG - 315 322 EXCL. LKG

AH LKG, % 5.33 GAS TEMP LVG - 312 INCL. LKG
AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 570

SEC AH

TEST 17A • 04/27/92 • 1130-1400 • ii0 MW ' 15 TPH • 160 RPM
JDR-060492

BASE NEW BASE NEW
GAS WT ENT - 1022 1007 AIR WT LVG - 923 909 MOIST - 5.1

GAS TEMP ENT - 676 698 GAS TEMP LVG - 315 322 EXCL. LKG

AH LKG, % 5.33 GAS TEMP LVG - 313 INCL. LKG
AVE COLD END - 220 224

AIR TEMP ENT - 126 126 AIR TEMP LVG _ 552 570



II III

SEC AH

TEST Ig& : 04/28/92 : 1636-1820 : 90 MW : II TPH : 3 CYCLONES
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 813 AIR WT LVG - 923 734 MOIST - 5.1

GAS TEMP ENT - 676 641 GAS TEMP LVG - 315 295 EXCL. LKG

AH LKG, % 8.34 GAS TEMP LVG - 283 INCL. LKG
AVE COLD END - 220 210

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 531

SEC AH

TEST 18A : 04/28/92 : 1636-1820 : 90 MW : II TPH : 3 CYCLONES
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 816 AIR WT LVG - 923 737 MOIST - 5.1

GAS TEMP ENT - 676 641 GAS TEMP LVG - 315 295 EXCL. LKG

AH LKG, % 8.34 GAS TEMP LVG - 283 INCL. LKG
AVE COLD END - 220 211

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 531
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SEC AH

TEST 45T ' 03/02/91 ' 1605-1658 ' 86 _[_:' 12 TPH' MED STOICH
JDR.050192

BASE NEW BASE NEW

GAS WT ENT - 1022 756 AIR WT LVG - 923 683 MOIST - 5.1

GAS TEMP ENT - 676 629 GAS TEMP LVG - 315 289 EXCL. LKG

AH LKG, % 6.48 GAS TEMP LVG - 279 INCL. LKG
AVE COLD END - 220 207

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 524

SEC AH

TEST 45T ' 03/02/91 ' 1605-1658 ' 86 M_ ' 12 TPH ' MED STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 763 AIR WT LVG - 923 689 MOIST - 5.1

GAS TEMP ENT - 676 629 GAS TEMP LVG - 315 289 EXCL. LKG

AH LKG, % 6.48 GAS TEMP LVG - 279 INCL. LKG
AVE COLD END - 220 207

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 524



SEC AH

TEST 5A : 04/06/92 : 1300-1506 : 82 MW : NO REBURN : ACCUREX TRAV
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 734 AIR WT LVG - 923 663 MOIST - 5.1
GAS TEMP ENT - 676 688 GAS TEMP LVG - 315 307 EXCL. LKG

AN LKG, % 6.77 GAS TEMP LVG - 296 INCL. LKG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LWG - 552 57_

SEC AH

TEST 5A : 04/06/92 : 1300-1506 : 82 M'W : NO REBURN : ACCUREX TRAY
JDR-060392

BASE NEW BASE NEW

GAS WT ENT - 1022 737 AIR WT LVG - 923 666 MOIST - 5.1
GAS TEMP ENT - 676 688 GAS TEMP LVG - 315 307 EXCL. LKG

AH LKG, % 6.77 GAS TEMP LVG - 296 INCL. LKG
AVE COLD END - 220 217

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 573



SEC AH

TEST IIA : 04/15/92 : 2130-2339 : 82 MW : 11.5 TPH: 160 RPM: LOW STOI
CJDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 738 AIR WT LVG - 923 666 MOIST - 5.1

GAS TEMP ENT - 676 623 GAS TEMP LVG - 315 286 EXCL. LKG

AH LKG, % 8.12 GAS TEMP LVG - 274 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 520

SEC AH

TEST IIA : 04/15/92 : 2130-2339 : 82 M_ : 11.5 TPH: 160 RPM: LOW STOI
CJDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 740 AIR WT LVG - 923 668 MOIST - 5.1
GAS TEMP ENT - 676 623 GAS TEMP LVG - 315 286 EXCL. LKG

AH LKG, % 8.12 GAS TEMP LVG - 275 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 520



SEC AH

TEST liB ' 04/16/92 ' 0042-0215 ' 82 MW ' 11.5 TPH • 160 RPM
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 738 AIR WT LVG - 923 667 MOIST - 5.1
GAS TEMP ENT - 676 621 GAS TEMP LVG - 315 286 EXCL. LKG

AH LKG, _ 8.45 GAS TEMP LVG - 274 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 518

SEC AH

TEST liB : 04/16/92 : 0042-0215 : 82 MW : 11.5 TPH : 160 RPM
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 743 AIR WT LVG - 923 671 MOIST - 5.1

GAS TEMP ENT - 676 621 GAS TEMP LVG - 315 286 EXCL. LKG

AH LKG, % 8.45 GAS TEMP LVG - 274 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 518



SEC All

TEST llC : 04/16/92 : 0236-0327 : 82 1_ : 11.5 TPH: 160 RPM: HIGH OF_
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 735 AIR WT LVG - 923 664 MOIST - 5.1

GAS TEMP ENT - 676 616 GAS TEMP LVG - 315 284 EXCL. LKG

AH LKG, % 8.45 GAS TEMP LVG - 272 INCL. LKG
AVE COLD END - 220 205 i

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 514

SEC AH

TEST IIC : 04/16/92 : 0236-0327 : 82 MW : 11.5 TPH: 160 RPM: HIGH OFA
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 739 AIR WT LVG - 923 667 MOIST - 5.1
GAS TEMP ENT - 676 616 GAS TEMP LVG - 315 284 EXCL. LKG

AB LKG, % 8.45 GAS TEMP LVG - 272 INCL. LKG
AVE COLD END - 220 205

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 514



SEC AM

TEST 12A : 04/16/92 : 2047-2229 : 83 MW : 11.5 TPH: 160 RPM: MED STOI
CJDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 742 AIR WT LVG - 923 670 MOIST - 5.1

GAS TEMP ENT - 676 622 GAS TEMP LVG - 315 286 EXCL. LKG

AH LKG, % 7.99 GAS TEMP LVG - 275 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR T_--MPLVG - 552 519

SEC AH

TEST 12A : 04/16/92 : 2047-2229 : 83 MW : 11.5 TPH: 160 RPM: MED STOI
CJDR-O60492

BASE NEW BASE NEW

GAS WT ENT - 1022 747 AIR WT LVG - 923 675 MOIST - 5.1

GAS TEMP ENT - 676 622 GAS TEMP LVG - 315 286 EXCL. LKG

AH LKG, % 7.99 GAS TEMP LVG - 275 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 519



SEC AH

TEST 13A : 04/21/92 : 2202-2304 : 82 MW :11.5 TPH: 160 RPM: HIGH STOI
CJDR- 060492

BASE NEW BASE NEW

GAS WT ENT - 1022 735 AIR WT LVG - 923 664 MOIST - 5.1
GAS TEMP ENT - 676 663 GAS TEMP LVG - 315 299 EXCL. LKG

AN LKG, % 7.80 GAS TEMP LVG - 287 INCL. LKG
AVE COLD END - 220 212

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 553

SEC AM

TEST 13A : 04/21/92 : 2202-2304 : 82 M_ :11.5 TPH: 160 RPM: HIGH STOI
CJDR-060492

BASE NEW BASE NEW
GAS WT ENT - 1022 743 AIR WT LVG - 923 671 MOIST - 5.1

GAS TEMP ENT - 676 663 GAS TEMP LVG - 315 299 EXCL. LKG

AN LKG, % 7.80 GAS TEMP LVG - 287 INCL. LKG
AVE COLD END - 220 213

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 552



SEC AH

TEST 24B • 05/07/92 ' 1723-1803 • 82 MW • 11.5 TPH
JDR- 060492

BASE NEW BASE NEW

GAS WT ENT - 1022 741 AIR W'T LVG - 923 669 MOIST - 5.1

GAS TEMP ENT - 676 628 GAS TEMP LVG - 315 288 EXCL. LKG

AH LKG, % 9.62 GAS TEMP LVG - 274 INCL, LKG
AVE COLD END - 220 207

AIR TEMP ENT - 126 126 AIR TEMP L_;G - 552 524

SEC AH

TEST 24B : 05/07/92 : 1723-1803 : 82 MW : 11.5 TPH
JDR-060492

BASE NEW BASE NEW
GAS WT ENT - 1022 744 AIR WT LVG - 923 672 MOIST - 5.1

GAS TEMP ENT - 676 628 GAS TEMP LVG - 315 288 EXCL. LKG

. AH LKG, % 9.62 GAS TEMP LVG - 274 INCL. LKG
AVE COLD END - 220 207

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 524



SEC All
TEST liT " 02/16/91 : 0814-0814 : 81 MW • SINGLE SCAN NO REBURN BASE

JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 718 AIR WT LVG - 923 649 MOIST - 5.1
GAS TEMP ENT - 676 598 GAS TEMP LVG - 315 277 EXCL. LKG

AN LKG, % 7.50 GAS TEMP LVG - 267 INCL. LKG
AVE COLD END - 220 201

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 500

SEC AN

TEST lit " 02/16/91 ' 0814-0814 " 81 MW • SINGLE SCAN NO REBURN BASE
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 722 AIR WT LVG - 923 652 MOIST - 5.1
GAS TEMP ENT - 676 598 GAS TEMP LVG - 315 277 EXCL. LKG

AN LKG, % 7.50 GAS TEMP LVG - 267 INCL. LKG
AVE COLD END - 220 202

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 500



SEC

TEST 12T : 02/16/91 : 1229-1457 : 82 M_ : 11.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 725 AIR WT LVG - 923 655 MOIST - 5.1

GAS TEMP ENT - 676 611 GAS TEMP LVG - 315 282 EXCL. LKG

AH LKG, % 6.37 GAS TEMP LVG - 273 INCL. LKG
AVE COLD END - 220 204

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 510

SEC AH

TEST 12T : 02/16/91 : 1229-1457 : 82 MW : 11.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 730 AIR WT LVG - 923 659 MOIST - 5.1

GAS TEMP ENT - 676 611 GAS TEMP LVG - 315 282 EXCL. LKG

AH LKG, % 6.37 GAS TEMP LVG - 273 INCL. LKG
AVE COLD END - 220 204

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 510



SEC AH

TEST 13T ' 02/16/91 • 1508-1759 • 82 MW ' 11.5 TPH • LOW STOIC 147 RP
MJDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 725 AIR WT LVG - 923 655 MOIST - 5.1
GAS TEMP ENT - 676 619 GAS TEMP LVG - 315 284 EXCL. LKG

AH LEG, % 6.44 GAS TEMP LVG - 275 INCL. LEG
AVE COLD END - 220 205

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 517

SEC AH

TEST 13T ' 02/16/91 ' 1508-1759 ' 82 MW : 11.5 TPH " LOW STOIC 147 RP
MJDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 731 AIR WT LVG - 923 660 MOIST - 5.1

GAS TEMP ENT - 676 619 GAS TEMP LVG - 315 284 EXCL. LEG

AH LKG, % 6.44 GAS TEMP LVG - 275 INCL. LKG
AVE COLD END - 220 205

AIR TEMP EN_ - 126 126 AIR TEMP LVG - 552 517



SEC AH

TEST 14T : 02/16/91 : 1814-2004 : 82 MW : 11.5 TPH : LOW STOIC 160 RP
MJDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 721 AIR WT LVG - 923 651 MOIST - 5.1

GAS TEMP ENT - 676 62& GAS TEMP LV_ - 315 286 EXCL. LKG

AH LKG, % 6.66 GAS TEMP LVG - 276 INCL. LKG

AVE COLD END - 220 206
AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 521

SEC AH

TEST 14T : 02/16/91 : 181_-2004 : 82 MW : 11.5 TPH : LOW STOIC 160 RP
MJDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 727 AIR WT LVG - 923 656 MOIST - 5.1

GAS TEMP ENT - 676 624 GAS TEMP LVG - 315 286 EXCL. LKG

AH LKG, % 6.66 GAS TEMP LVG - 276 INCL. LKG
AVE COLD END - 220 206

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 521



SEC AH

TEST 33T • 02/24/91 • 2158-2209 ' 83 MW • SINGLE SCAN NO REBURN BASE
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 737 AIR WT LVG - 923 666 MOIST - 5.1

GAS TEMP ENT ... 676 598 GAS TEMP LVG - 315 278 EXCL. LKG

AH LKG, % 7.58 GAS TEMP LVG - 267 INCL. LKG
AVE COLD END - 220 202

AIR TEMP ENT - 126 126 AIR TEMP _IG - 552 499

SEC AH

TEST 33T • 02/24/91 : 2158-2209 : 83 MW : SINGLE SCAN NO REBURN BASE
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 735 AIR WT LVG - 923 663 MOIST - 5.1
GAS TEMP ENT - 676 598 GAS TEMP LVG - 315 278 EXCL. LKG

AH LKG, % 7.58 GAS TEMP LVG - 267 INCL. LKG
AVE COLD END - 220 202

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 499



SEC AH

TEST 34T : 02/24/91 : 2250-2306 : 83 MW : 11.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 727 AIR W LVG - 923 657 MOIST - 5.1

GAS TEMP ENT - 676 608 GAS TEMP LVG - 315 281 EXCL. LKG

AH LKG, % 6._4 GAS TEMP LVG - 272 INCL. LKG
AVE COLD END - 220 203

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 508

SEC AN

TEST 34T : 02/24/91 : 2250-2306 : 83 MW : 11.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 732 AIR WT LVG - 923 661 MOIST - 5.1

GAS TEMP ENT - 676 608 GAS TEMP LVG - 315 281 EXCL. LKG

AH LKG, % 6.44 GAS TEMP LVG - 272 INCL. LKG
AVE COLD END - 220 203

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 508



I

SEC AH

TEST 28T : 02/22/91 : 1101-1257 : 83 MW : 11.5 TPH : LOW STOICH
JDR.050192

BASE NEW BASE NEW

GAS WT ENT - 1022 731 AIR WT LVG - 923 660 MOIST - 5.1

GAS TEMP ENT - 676 612 GAS T_..MPLVG - 315 282 EXCL. LKG

AN LKG, % 6.24 GAS TEMP LVG - 273 INCL. LKG
AVE COLD END - 220 204

AIR TEMP ENT - 126 126 AIR TEMP L_IG - 552 511

SEC AN

TEST 28T : 02/22/91 : 1101-1257 : 83 MW : 11.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 736 AIR WT LVG - 923 664 MOIST - 5.1

GAS TEMP ENT - 676 612 GAS TEMP LVG - 315 282 EXCL. LKG

AH LKG, % 6.24 GAS TEMP LVG - 274 INCL. LKG
AVE COLD END - 220 204

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 511



I

SEC AH

TEST 29T : 02/22/91 : 1504-1610 : 83 MW : 11.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 740 AIR _ LVO - 923 668 MOIST - 5.1

GAS TEMP ENT - 676 618 GAS TEMP LVG - 315 284 EXCL. LKG

AH LKG, % 6.29 GAS TEMP LVG - 275 INCL. LKG
AVE COLD END - 220 205

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 516

SEC AH

TEST 29T : 02/22/91 : 1504-1610 . 83 MW : 11.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 745 AIR WT LVG - 923 673 MOIST - 5.1

GAS TEMP ENT - 676 618 GAS TEMP LVG - 315 285 EXCL. LKG

AH LKG, % 6.29 GAS TEMP LVG - 276 INCL. LKG
AVE COLD END - 220 205

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 515



SEC All

TEST 46T : 03/03/91 : 1038-1202 : 83 MW : 11.5 TPH : NO GR TO BNRS
JDR-050192

BAS E NEW BAS E NEW

GAS WT ENT - 1022 ,30 AIR WT LVG - 923 659 MOIST - 5.1

GAS TEMP ENT - 676 616 GAS TEMP LVG - 315 284 EXCL. LKG
i

AH LKG, % 6.11 GAS TEMP L%/G - 275 INCL. LKG
AVE COLD END - 220 205

AIR TEMP ENT - 126 126 AIR TEMP L_JG - 552 515

SEC AB

TEST 46T : 03/03/91 : 1038o1202 : 83 MW : 11.5 TPH : NO GR TO BNRS
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 738 AIR WT LVG - 923 666 MOIST - 5.1

GAS TEMP ENT - 676 616 GAS TEMP LVG - 315 284 EXCL. LKG

AH LKG, % 6.11 GAS TEMP LVG - 275 INCL. LKG

AVE COLD END - 220 205
AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 514



I

SEC AH

TEST 47T : 03/03/91 : 1333-1426 : 82 MW : 11.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 723 AIR WT LVG - 923 653 MOIST - 5.1

GAS TEMP ENT - 676 621 GAS TEMP LVG - 315 285 EXCL. LKG

AH LKG, % 6.15 GAS TEMP LVG - 276 INCL. LKG
AVE COLD END - 220 205

AIR TEMP ENT - 126 126 AIR TEMF LVG - 552 519

SEC AH

TEST 47T : 03/03/91 : 1333-1426 : 82 MW : 11.5 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 729 AIR WT LVG - 923 659 MOIST - 5.1

GAS TEMP ENT - 676 621 GAS TEMP LVG - 315 285 EXCL. LKG

AB LKG, % 6.15 GAS TEMP LVG - 276 INCL. LKG
AVE COLD END - 220 205

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 519



SEC AH

TEST 49T : 03/04/91 : 1101-1154 : 82 M_ : 12.8 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 724 AIR WT LVG - 923 654 MOIST - 5.1

GAS TEMP ENT - 676 609 GAS TEMP LVG - 315 281 EXCL. LKG

AH LKG, % 6.79 GAS TEMP LVG - 272 INCL. LKG
AVE COLD END - 220 203

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 509

SEC AH

TEST 49T : 03/04/91 : 1101-1154 : 82 M_4 : 12.8 TPH : LOW STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 727 AIR WT LVG - 923 657 MOIST - 5.1

GAS TEMP ENT - 676 609 GAS TEMP LVG - 315 281 EXCL, LKG

AH LKG, % 6.79 GAS TEMP LVG - 272 INCL. LKG
AVE COLD END - 220 203

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 509



SEC AH

TEST 12B : 04/16/92 : 2321-0103 : 83 M_ :10.5 TPH: 160 RPM: HIGH STOI
CJDR- 060492

BASE NEW BASE NEW

GAS WT ENT - 1022 744 AIR WT LVG - 923 672 MOIST - 5.1

GAS TEMP ENT - 676 636 GAS TEMP LVG - 315 291 EXCL. IXG

AM LKG, % 8.20 GAS TEMP LVG - 279 INCL. LKG
AVE COLD END - 220 208

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 530

SEC AH

TEST 12B • 04/16/92 • 2321-0103 ' 83 MW "10.5 TPH' 160 RPM' HIGH STOI
CJDR-060492

BASE NEW BASE NEW
GAS WT ENT - 1022 746 AIR WT LVG - 923 674 MOIST - 5.1

GAS TEMP ENT - 676 636 GAS TEMP LVG - 315 291 EXCL. LKG

AH LKG, % 8.20 GAS TEMP LVG - 279 INCL. LKG
AVE COLD END - 220 208

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 530



SEC AH

TEST 37T : 02/25/91 : 2058-Z127 : 70 MW : SINGLE SCAN NO REBURN BASE
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 622 AIR WT LVG - 925 562 MOIST - 5.1

GAS TEMP ENT - 676 595 GAS TEMP LVG - 315 272 EXCL. LKG

AH LKG, % 6.16 GAS TEMP LVG - 264 INCL. LKG
AVE COLD END - 220 199

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 502



I II

SEC AN

TEST 42T : 02/27/91 : 0044-0301 : 71 MW : II TPH : MED STOICH
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 617 AIR WT LVG - 923 557 MOIST - 5.1

GAS TEMP ENT - 676 602 GAS TEMP LVG - 315 274 EXCL. LKG

AN LKG, % 6.61 GAS TEMP LVG - 265 INCL. LKG
AVE COLD END - 220 200

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 508

SEC AH

TEST 42T : 02/27/91 : 0044-0301 : 71 MW : ii TPH : MED STOICH
JDR-050192

BASE NEW BASE NEW
GAS WT ENT - 1022 624 AIR WT LVG - 923 563 MOIST - 5.1

GAS TEMP ENT - 676 602 GAS TEMP LVG - 315 274 EXCL. LKG

AN LKG, % 6.61 GAS TEMP LVG - 265 INCL. LKG
AVE COLD END - 220 200

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 508



SEC AH

TEST 38T • 02/25/91 • 2230-2302 • 70 MW : 11.5 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 617 AIR WT LVG - 923 557 MOIST - 5.1

GAS TEMP ENT - 676 596 GAS TEMP LVG - 315 272 EXCL. LKG

AN LKG, % 6.16 GAS TEMP LVG - 264 INCL. LKG
AVE COLD END - 220 199

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 503

SEC AH

TEST 38T : 02/25/91 : 2230-2302 : 70 MW : 11.5 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 623 AIR WT LVG - 923 563 MOIST - 5.1
GAS TEMP ENT - 676 596 GAS TEMP LVG - 315 272 EXCL. LKG

AN LKG, % 6.16 GAS TEMP LVG - 264 INCL. LKG
AVE COLD END - 220 199

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 503



SEC AH

TEST 35T : 02/25/92 : 0029-0132 : 70 MW : 11.5 TPH : HIGH STOICH
JDR- 050192

BASE NEW BASE NEW
GAS WT ENT - 1022 614 AIR WT LVG - 923 554 MOIST - 5.1

GAS TEMP ENT - 676 590 GAS TEMP LVG - 515 270 EXCL. LKG

AH LKG, % 5.70 GAS TEMP LVG - 263 INCL. LKG
AVE COLD END - 220 198

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 499

SEC AH

TEST 35T : 02/25/92 : 0029-0132 : 70 MW : 11.5 TPH : HIGH STOICH
JDR-050192

BASE NEW B_ _E NEW
GAS _ ENT - 1022 620 AIR WT LVG - 923 560 MOIST - 5.I

GAS TEMP ENT - 676 590 GAS TEMP LVG - 315 270 EXCL. LKG

AH LKG, % 5.70 GAS TEMP LVG - 263 INCL. LKG
AVE COLD END - 220 198

AIR TEMP ENT - 126 126 AIR TEMP LUG - 552 498



SEC AN

TEST 39T • 02/26/91 • 0005-0201 : 70 MW • 11.5 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 617 AIR WT LVG - 923 557 MOIST - 5.1

GAS TEMP ENT - 676 596 GAS TEMP LVG - 315 272 EXCL. LKG

AR LKG, % 5.88 GAS TEMP LVG - 264 INCL. LKG
AVE COLD END - 220 199

AIR TEMP ENT - 126 126 AIR TEMP L_IG - 552 503

SEC AH

TEST 39T : 02/26/91 : 0005-0201 : 70 MW : 11.5 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 623 AIR WT LVG - 923 563 MOIST - 5.1

GAS TEMP ENT - 676 596 GAS TEMP LVG - 315 272 EXCL. LKG

AH LKG, % 5.88 GAS TEMP LVG - 265 INCL. LKG
AVE COLD END - 220 199

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 503



SEC AN

TEST IA : 03/31/91 : 1435-1642 : 68 MW : NO REBURN
3DR060192

BASE NEW BASE NEW

GAS WT ENT - 1022 601 AIR WT LVG - 923 542 MOIST - 5.1

GAS TEMP ENT - 676 656 GAS TEMP LVG - 315 290 EXCL. LKG

AB LKG, % 6.93 GAS TEMP LVG - 280 INCL. LEG
AVE COLD END - 220 208

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 554

SEC AN

IEST IA : 03/31/91 : 1435-1642 : 68 MW : NO REBURN
JDR060192

BASE NEW BASE NEW

GAS WT ENT - 1022 604 AIR WT ING - 923 545 MOIST - 5.1

GAS TEMP ENT - 676 656 GAS TEMP LVG - 315 290 EXCL. LKG

AN LKG, % 6.93 GAS TEMP LVG - 280 INCL. LKG
AVE COLD END - 220 208

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 554



SEC AH

TEST 19B : 05/01/92 : 0115-0157 : 60 M%; : 8 TPH : .944 RBN STOIC
JDR-060492

BASE NEW BASE NEW !
GAS WT ENT - 1022 542 AIR WT LVG - 923 489 MOIST - 5.2

GAS TEMP ENT - 676 607 GAS TEMP LVG - 315 272 EXCL. LKG

AH LKG, % 14.20 GAS TEMP LVG - 254 INCL. LKG
AVE COLD END - 220 199

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 516

SEC AH

TEST 19B : 05/01/92 : 0115-0157 : 60 MW : 8 TPH : .944 RBN STOIC
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 552 AIR WT LVG - 923 498 MOIST - 5.2
GAS TEMP ENT - 676 607 GAS TEMP LVG - 315 272 EXCL. LKG

AH LKG, % 14.20 GAS TEMP LVG - 255 INCL. LKG
AVE COLD END - 220 199

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 516

,, ,i It, IIII I[I [[



SEC AN

TEST 22B ' 05/06/92 : 1636-1809 : 60 MW : AFTER RAMP DOWN IN AUTO
JDR-060492

BAS E NEW BAS E NEW

GAS WT ENT - 1022 559 AIR WT LVG - 925 505 MOIST - 5.2

GAS TEMP ENT - 676 592 GAS TEMP LVG - 315 268 EXCL. LKG

AN LKG, % 9.66 GAS TEMP LVG - 256 INCL. LKG
AVE COLD END - 220 197

AIR TEMP ENT - 126 126 AIR TF.,MPLVG - 552 503

SEC AN

TEST 22B' 05/06/92 ' 1636-1809 : 60 MW' AFTER RAMP DOWN IN AUTO
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 549 AIR WT LVG - 923 496 MOIST - 5.2

GAS TEMP ENT - 676 592 GAS TEMP LVG - 315 268 EXCL. LKG

AN LKG, % 9.66 GAS TF.2dP LVG - 256 INCL. LKG
AVE COLD END - 220 197

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 504

SEC All

TEST 22B • 05/06/92 ' 1636-1809 ' 60 MW • AFTER RAMP DOWN IN AUTO
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 559 AIR WT LVG - 923 505 MOIST - 5.2

GAS TEMP ENT - 676 592 GAS TEMP LVG - 315 268 EXCL. LEG

All LKG, % 9.66 GAS TEMP LVG - 256 INCL. LEG
AVE COLD END - 220 197

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 503



SEC AH

TEST 15A : 04/23/92 : 2241-0045 : 59 1'_ : 8 TPH: 160 RPM: LOW STOIC
JDR-060492

BASE NEW BASE NEW

GAS _T ENT - 1022 531 AIR _TT LVG - 923 479 MOIST - 5.1
GAS TEMP ENT - 676 584 GAS TEMP LVG - 315 264 EXCL. LKG

AH LKG, % 10.01 GAS TEMP LVG - 252 INCL. LKG

AVE COLD END - 220 195
AIR TEMP ENT - 126 126 AIR TEMP _IG - 552 498

SEC AH

TEST 15A : 04/23/92 : 2241-0045 : 59 _ : 8 TPH: 160 RPM: LOW STOIC
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 538 AIR _ LVG - 923 486 MOIST - 5,1
GAS TF._P ENT - 676 584 GAS TEMP LVG - 315 265 EXCL. LKG

AH LKG, % i0,01 GAS TEMP LVG - 252 INCL, LKG
AVE COLD END - 220 195

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 498



SEC AH

TEST 44T : 02/27/91 : 2103-2124 : 66 M_ :I0 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 582 AIR _rT LVG - 923 525 MOIST - 5.1

GAS TEMP ENT - 676 587 GAS TEMP LVG - 315 267 EXCL. LKG

AH LKG, % 6.22 GAS TEMP LVG - 260 INCL. LKG
AVE COLD END - 220 197

AIR TEHP ENT - 126 126 AIR TEMP LVG - 552 497

t

SEC All

TEST 44T : 02/27/91 : 2103-2124 : 66 M_ :I0 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 589 AIR _TT LVG - 923 532 MOIST - 5.1

GAS TEMP ENT - 676 587 GAS TEMP LVG - 315 268 EXCL. LKG

AH _G, % 6.22 GAS TEMP LVG - 260 INCL. LKG
AVE COLD END - 220 197

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 497



SEC _

TEST 48T : 03/03/91 : 2206-2349 : 57 MW : 7.9 TPH : HIGH STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 503 AIR WT LVG - 923 454 MOIST - 5.2

GAS TEMP ENT - 676 565 GAS TEMP LVG - 315 257 EXCL. LKG

AH LKG, % 6.22 GAS TEMP LVG - 250 INCL. LKG
AVE COLD END - 220 191

AIR TEMP ENT - 126 126 AIR TEMP _tG - 552 484

SEC All
TEST 48T : 03/03/91 : 2206-2349 : 57 MW : 7.9 TPH : HIGH STOICH

JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 511 AIR WT LVG - 923 461 MOIST - 5.2
GAS TEMP ENT - 676 565 GAS TEMP LVG - 315 257 EXCL. LKG

AH LEG, % 6.22 GAS TEMP LVG - 250 INCL. LKG
AVE COLD END - 220 192

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 483



SEC AH

TEST 30T : 02/23/91 : 0859-0930 : 56 MW : NO REBURN
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 503 AIR WT LVG - 923 454 MOIST - 5.1

GAS TEMP ENT - 676 575 GAS TEMP LVG - 315 260 EXCL. LKG

AH LKG, % 1.13 GAS TEMP LVG - 259 INCL. LKG
AVE COLD END - 220 193

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 492

SEC AH

TEST 30T : 02/23/91 : 0859-0930 : 56 MW : NO REBURN
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 504 AIR WT LVG - 923 455 MOIST - 5.1

GAS TEMP ENT - 676 575 GAS TEMP LVG - 315 260 EXCL. LKG

AH LKG, % 1.13 GAS TEMP LVG - 259 INCL. LKG
AVE COLD END - 220 193

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 492



SEC AH

TEST 43T ' 02/27/9]. : 0420-0532 • 55 MW : 8 TPH ' MED STOICH

JDR-050192 i

BASE NEW BASE NEW

GAS WT ENT - 1022 488 AIR WT LVG - 923 440 MOIST - 5.2

GAS TEMP ENT - 676 566 GAS TEMP LVG - 315 257 EXCL. LKG

AH LKG, % 6.70 GAS TEMP LVG - 249 INCL. LKG
AVE COLD END - 220 191

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 485

SEC AN

TEST 43T : 02/27/91 : 0420-0532 : 55 MW : 8 TPH : MED STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 497 AIR WT LVG - 923 449 MOIST - 5.2

GAS TEMP ENT - 676 566 GAS TEMP LVG - 315 257 EXCL. LKG

AH LKG, % 6.70 GAS TEMP LVG - 249 INCL. LKG
AVE COLD END - 220 191

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 485



SEC AH

TEST 40T : 02/26/91 : 0535-0552 : 55 MW : 8.4 TPH : HIGH CYC STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 485 AIR WT LVG - 923 438 MOIST - 5.2

GAS TEMP ENT - 676 588 GAS TEMP LVG - 315 263 EXCL. LKG

AH LKG, % 6.31 GAS TEMP LVG - 255 INCL. LKG
AVE COLD END - 220 194

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 503

SEC AH

TEST 40T : 02/26/91 : 0535-0552 : 55 MW : 8.4 TPH : HIGH CYC STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 494 AIR WT LVG - 923 446 MOIST - 5.2

GAS TEMP ENT - 676 588 GAS TEMP LVG - 315 263 EXCL. LKG

AH LKG, % 6.31 GAS TEMP LVG - 255 INCL. LEG
AVE COLD END - 220 195

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 503



SEC All

TEST 41T : 02/26/91 : 0559-0610 : 55 MW : 8.4 TPH : LOW CYC STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 480 AIR WT LVG - 923 434 MOIST - 5.2
GAS TEMP ENT - 676 589 GAS TEMP LVG - 315 263 EXCL. LKG

AH LKG, % 6.29 GAS TEMP LVG - 255 INCL. LKG
AVE COLD END - 220 194

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 505

SEC AH

TEST 41T : 02/26/91 : 0559-0610 : 55 MW : 8.4 TPH : LOW CYC STOICH
JDR-050192

BASE NEW BASE NEW

GAS WT ENT - 1022 489 AIR WT LVG - 923 442 MOIST - 5.2
GAS TEMP ENT - 676 589 GAS TEMP LVG - 315 264 EXCL. LKG

AH LKG, % 6.29 GAS TEMP LVG - 256 INCL. LKG
AVE COLD END - 220 195

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 505



SEC AH

TEST 14A : 04/22/92 : 2232-0036 : 55 MW : 8 TPH : 160 RPM: HIGH STOIC
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 507 AIR WT LVG - 923 458 MOIST - 5.1

GAS TEMP ENT - 676 566 GAS TEMP LVG - 315 257 EXCL. LKG

AH LKG, % 13.18 GAS TEMP LVG - 243 INCL. LKG
AVE COLD END - 220 192

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 484

SEC AH

TEST 14A : 04/22/92 : 2232-0036 : 55 MW : 8 TPH : 160 RPM: HIGH STOIC
JDR-060492

BASE NEW BASE NEW

GAS WT ENT - 1022 515 AIR WT LVG - 923 465 MOIST - 5.1

GAS TEMP ENT - 676 566 GAS TEMP LVG - 315 258 EXCL. LKG

AH LKG, % 13.18 GAS TEMP LVG - 243 INCL. LKG
AVE COLD END - 220 192

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 483



SEC AH

TEST 19A : 04/29/92 : 1745-1859 : 82 MW : CONTROLS AUTO WITH CASCADE
JDR-070292

BASE NEW BASE NEW

GAS WT ENT - 1022 734 AIR WT LVG - 923 663 MOIST - 5.1

GAS TEMP ENT - 676 646 GAS TEMP LVG - 315 293 EXCL. LKG

AH LKG, % 9.04 GAS TEMP LVG - 280 INCL. LKG
AVE COLD END - 220 210

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 539

SEC AH

TEST 19A : 04/29/92 : 1745-1859 : 82 MW : CONTROLS AUTO WIT}{ CASCADE
JDR-070292

BASE NEW BASE NEW

GAS WT ENT - 1022 744 AIR WT LVG - 923 672 MOIST - 5.1

GAS TEMP ENT - 676 646 GAS TEMP LVG - 315 294 EXCL. LKG

AH LKG, % 9.04 GAS TEMP LVG - 281 INCL. LKG
AVE COLD END - 220 210

AIR TEMP ENT - 126 126 AIR TEMP LVG - 552 538



APPENDIX NO. 13

1990 BaselineTest Data Summary
Re-evaluation with Revised Gas Recirculation Flows



1950 BASELINE TEST DATA SUMMAm'

m,ur IR nOlCH .YmH LYASlt IM .OW urr LOW l I _ mJT I

__ __"°mv_ _- __ __ La_mL_ _ m_, i ____ ------ --------

7" 5790 11-'1" |I.-'-_ _ i0.'-_ _6."---_ 95.70"--"---i99.69! 3 0.00 0.'--""_ 0 24.'--"_ O_ 0--._ 0.00----'"--i
2 _ 58 IX) 111 _0.8(2 )0() _2.81 _D5.75 96.801100.83 3 0.00 0.00 0 23.50 0.0[X]O 5.37 5.371
:1 2 5890 111 BI42C 301 58.8420.25 94.501 g6.44 3 0.00 0.00 0 21.80 0.0000 0.00 0.001
4 aA 5990 112 t)7.(X DO0 58.75 L="5.50 96.301100.31 3 0.00 0.00 0 22.00 0.0000 5.68 5.89
S a 5990 113 017.3( I)02 55.56 16.25 g6.401100.42 3 0.00 0.00 0 21.30 0.0030 0.00 0.00
• 4-' 51090 111 BS.SK 005 38.21 10.65 93.g0! 97.81 3 0.00 0.00 0 12.10 0.0000 0.00 0.00
• 4A 51090 11293.9( 001 41.5015.03 95.00 g8.96 3 0.00 0.00 0 12.20 0.0000 5.79 5.79
II 4--: 51090 111 g2.8( 000 16.14 10.91 94.50 g8.44 3 0.00 0.00 0 12.20 O.I 0.0000 0.00 0.00
e r,A 51190 11293.0( 002 26.88 7.00 93.40 9729 3 0.(30 0.00 0 10.000._ 0.0000 522 522

10 S 51190 112012( 9_ 20.74 7.50 94.10 9e.l_ 3 0.00 0.00 0 9.g0 O.O00O O.OG 0.00
11 8A 514 gO 11186.5t 9cJ_ 27.5911.18 93.10 96.98 3 0.0(] 0.00 0 10.40 O.q 0.000(] 10.60 10.80!

• 51490 11297.7l 000 312512.09 94.10 g8.02 3 0.0[] 0.00 0 9.70 O, 0.000(] 0.0[] O.OC
¢1 •A 51590 11180.11 002 41.15 14.73 93.10 96.96 3 0.0(] 0.00 0 17.30 0.00(_ 6.82 6.8_
14 • 51590 1101B0.51 99_ 43.83 15.43 93.30 97.19 3 O.OC 0.0(] 0 17.20 O. O.O00C 0.0[] O.OC
_s aA 51690 111 _1.44 001 49.33 19.01 93.70 97.60 3 0.0¢ 0.0(] 0 16.81] O. 0.000¢ 6.3_ 6.3_
le eA 51690 110 '77.11 1001 48.14 20.72 93.70 97.60 3 0.0(: 0.0[] tO 17.1(2 O. O.O00C O.OC 0.0(
1_ • 51690 11C '77.g I00_ 42.71 15.17 93.20 3 O.(X 0.0(: (2 17.1© O. O.00(X O.(X O.IX
N 8A 51790 11(2 '80.0 IO(G 43.34 24.0_ 94.30 3 0.0[ O.(X © 17.0C O.00[X 8.78 8.78
'm • 51790 11(:] r81.4 I00( 51.21B 26.21 94.70 3 0.0[ O.(X © 17.1¢ 0 0.000[ 0.9( 0.0(

:[ m 51890 81 _15.7 I00_ 10.61 0.0( 66.10 3 0.0( 0.010.0[ C( 17.3(16.7(0 0.000(0.000( 8.Sl;0.0[ 8..q21
m 51890 81 _33.5 I00; 4.77 0.0( 65.90 0.0( 0.00

_. 11, 52190 8; _37.7 _ 8.4; O.(X 66.40 0.0( 0.0( ( 15.1( 0 0.000( 9.41 9.41
_- 11 52190 8; _41.1 I00_ 6.5_ 0.0( 66.90 0.0( 0.0( ( 15.0[ 0.000( 0.0( 0.0(
:_ 1"2 52290 8; f42.4 991 19.1£ 0.0[ 66.7(] 0.0( 0.0( ( 14.71 O.O001 11.5: 11.5:
:_ _ 522 gO 8; S40.E 100( 28.14 0.0( 66.8(] O.Oi 0.0( ( 16.111 g.o001 0.01 O.Oi
a u 52390 5:339.3 971 1.91 0.0[ 43.g¢ 0.01 0.0( ( 15.tll 0 0.0001 28.2; 262;
z _ 52390 5: 140._ ! 93: 3.7S, 0.0( 44.0¢ 0.01 0.01 I 15.1t 0.0001 0.01 0.01
a 14 52490 5: 141.S ! g5_ 1.8' 0.0( 43.8¢ 0.01 0.01 I 15.gi 0 0.0001 28.3; 28.3:

= 14 524 gO 5: 342.S l 9_ 1.6; 0.01 43.8( 0.O 0,010.01 Ii 16.0115.81O 0.01100.00023.50"01 0.01
-, ls 52590 5: 343._ t 95 2.1l O.Oi 43.9( 0.0 23.54

0"03 i

3 lq 53090 11t 785.! 100 31.11 14.5.1 93.8( 97.7' 0.0 0.0 I 17.3 0.000 0.0 0.00

3 1_ 530 go 11! 782.! q 100 25.3_ 11.9 93.1( 0.0 0.0 q 13.8 0.000 0.0 0.00

a u 53090 111779.a 1! 100 12._ 0.0 91.4( 0.0 0.0 t 10.71 0.000 0.0 0.00

3 11 5 30 go 11 787.! 1! 100 20.6 10.7, 932( 0.00.0 0.00.0 i 9.49.10.00000"000 0.00"0
0.00
0.00a . 53090 11789.l 9g 22.9 13.0 03.81 0.0000 0.0

3 2' 53090 11 796.t 100 26.4 16.6 94.71 0.(] O.Q0.0 I 0"00000"00000.001 0.00/

_, = 530 go 11: 797.: 100 35.8 18.3 95.01 0.(20.(2 0.0 _0-0000 I"
., z 530 go 11 799.1 100 43.8 21.2 95.'/1 O.C 0.(2 ( 0.0000 0.00.0.00|

0.00
0.00

: =, m309o 11 e03.: 45.0 23.1 95.01 o.cI "o._
, • 5 3o 9o l_j 003.__j1, _ ._,____25._j 95.___s_s _



lg_ BASELINE TEST DATA SUMMARY

uw w IF,.o,_la,n a,n .,,w ..,w co,,- w.x ., NUT ...tn _a._ ,m , moc. ..v,u-
,,.._,nl_ _u. FLOW..a,, FLOWCrC:,.O._SmVl ,S ,,.._, .,.U ,S ..,.n .,,,.,rq; IL

imooRr_JiR -.--- -----. IE.IM4R tlM_l _ INPUT ----------- ---------- ------------_ _ _ _ ,__._.__. _ ,------_4 _ _ _

,_ _ 5 sogo 112---i,07.go----"_ _ e4.---__.7--'-T_ _ _ _ 0.00 0 12.go 0.0000 o.go o.go

_ 0.00 I

42 W 5 31 90 110783.70999 999 54.08 19.76 94.1(] 96.02 31 0.00 0.00 0 17.00 0.0000 0.00 0.00

43 _ 5 31 90 101 996.90 1000 1002 37.89 11.72 85.0Q 88.54 31 0.00 0.00 0 1620 O.OIXX) 0.00 0.00

44 _ 53190 60449.409951002 3.14 0.00 57.1C 59.48 31 0 _) 0.00 0 17.40 0.0000 0.00 0.00

45 ao 6190 101702.90 gg999734.45 8.82 94.6( 88.13 3J 0.00 0.00 0 16_0 0.0000 0.00!
4O 31 6190 100685.3099699721.45 0.00 82.8C 86_'3 3 0.00 0.00 0 9_0 0.0000 0.00 0.00
47 3_ 61 go 100696.7099799615.74 0.00 83.0( 86.48 3 0.00 0.00 0 7.30 O.OM)O 0.001 0.00_
a :m 65 go 111786.80997100054.3226.54 120.5( 105.70 3 0.00 0.00 0 1620 0.0000 0.001 0-00 !
4O 3_ 66 go 111784.40997100159.8926.78 120.3( 105.53 3 0.00 O.OOI 0 15.70 0.0000 0.001 0-00 I
flO 34 6 6 90 111 785.30 997 1001 51.70 26.72 120.2( 105.44 3 0.00 0.00 0 16.10 0.0000 0.001 0-00 !

s____! _ 6 ? go 11.___00786._ 997 999 59.___46_48Lr/..____ 121.______106. _ 0._________ 16. 0.0000



I

1880 BASEIJNETEST DATA gLJtdidAl_

_ 80,W81EO UBG _mqllT. TOTN. GR AS _. Acr. i_6qL _ _ r'l_ I_ _ urn' r._LISC UDC _ WIIHOUT _ TO 1E8111_) _ FB3T _ IN OUT W: IF OdlIB

Lilt Lll/ LOSS RE¢3_3. kUI/HFI RI_Ulml EFF If If If LOB6 1Elf

, ,' 0.001 0.00 0.11 -1113.0 020 0.0 87.55 88.as 2212 0.59 1.070.91 0.92 122 0.88 427 _.30
2 _ 0.93_ 0.03_0.11 1119.0 0.00 0.0 87.35 88.03 224_ 0.98 0.93 0.83 o.eg1.000.78 4.57 sauo
3 2 0.03! 0.00, 0.11 1075.0 0.00 0.0 87.42 87.98 2240 0.93 1.060.81 o.es0.95 0.75 4.92 sse.ao
4 _ 0.04i 0.04 0.12 1102.0 0.00 0.0 87.55 8827 i 2239 0.94 1.02 0.87 0.93 1.01 0.04 4.34 3r_3..501
s • 0.031 0.08 0.121 1098.00 0.00 0.0 8"r.37 98.11 1 2253 1.93 1.15 0.94 0.94 0._ 0.81 4.40 33o.4o
• 4-1 0.00 0.00 0.15 990.0 0.00 0.0 87.58 88201 2265 0.96 1.08 0.88 0.86 0.08 0.79 4.32 322.7Oi

4A 0.04i 0.04 0.15 1003.0 0.00 0.0 87.32 87.99 2302 0.89 0.97j 0.83 0.81 0.92 0.74 4.57 333.80
• 4-, 0.03' 0.00! 0.15! ms.o 0.03 0.0 87_ 87.98 2232 0.e4 0.88 0.7,+0.78 o.m o.m 4.59 am20
• 6A 0.07 0.07 027 967.0 0.00 0.0 87.92 88.32 2221 0.94 1.01 0.86 0.93 1.16 0.85 4.15 315.10

m S 0.00 0.00 027 973.0 0.00 0.0 87.97 88.29] 2210 0.96 1.011 0.87 0.90 1.10 0.82 4.19 316.80!
11 eA 0.12 0.12 0.26 _ 969.0 0.00 0.0 88.02 88.451 2217 1.00 1.10 0.90 0.96 1.10 0.85 4.04 308.90
12 • 0.00 0.00 0.26 976.0 0.00 0.0 8822 88.43 2239 0.97 1.09 0.88 0.97 1.04 0.86 4.07 311.40
13 _4 0.06 0.06 0.18 1026.0 0.00 0.0 87.96 88.39 2206 0.99 1.07 0.92 0.94 1.07 0.63 4.17 315.80

x 0.00 0.00 0.18 1027.0 0.00 0.0 87.75 8828! 2221 0.93 1.01 0.88 0.95 1.00 0.80 427 320.30
15 m4 0.08 0.06 0.21 1029.0 0.00 0.0 07.89 88.35 2239 1.01 1.12 0.g_ 0.95 1.07 0.85 4.19 316_0
m IIA1 0.00 0.00 0.21 1032.0 0.00 0.0 87.74 88.24 2240 0.97 1.08 0.89 0.92 1.04 0.85 4_8 320_0
17: 8 0.00 0.00 021 1026.0 0.00 0.0 67.61 88.06 2237 0.96 1.07 0.88 0.88 0.95 0.79 4.44 328.00
w ! w4 0.08 0.06 020 1033.0 0.00 0.0 87.87 88.40 2239 0.92 0_q8 0.87 0.97 1.09 0_7 4.15 315.10
+8 • 0.00 0.00 0.20 1039.0 0.00 0.0 67.87 88.47 2250 0.88 0.93 0.84 1.05 1.08 0.91 4.00 312.30
2ol mA 0.07 0.07 0.18 727.0 72.00 0.0 88.04 88.81+ 1978 1.10 120 1.00 1.19 0.95 0.80 3.$0 265.10

m 0.00 0.00 0.18 721.0 93.00 0.0 88.11 88.07! 1936 1.02 1.09 0.95 1.12 0.93 0.75 3.62 290_0

_I 11A 0.09 0.09 021 717.0 75.00 0.0 87.94 88.73 1950 0.96 1.02 0.90 0.90 1.14 0.79 3.54 287.10
0.00 0.00 021 723.0 78.00 0.0 87.82 88.551 1966 0.91 0.97 0.85 0.91 1.08 0.72 3.72 295_1)_23 11 -

_q 1_4 0.13 0.13 027 718.0 143.00 0.0 87.98 88.62' 1912 1.10 124 0.96 0.98 123 0.75 3.80 288J0 I

25 t 12 0.00 0.00 027 732.0 162.00 0.0 87.68 88.42 1925 1.16 1.32 1.O3 0.90 1.12 0.72 3.78 298J00
;18 13A 025 025 0.40 477.0 369.00 0.0 07.45 88.45 1463 125 1.35 1.17 120 123 0JI2 3.08 267.10
_r 13 0.00 0.00 0.40 479.0 35"7.08 0.0 87.51 88.51 1480 120 1.35 1.19 1.12 1.37 0.95 3.04 284_0_
:m 14A 0.19 0.19 0.32 477.0 374.00 0.0 8721 88.73 1421 1.46 1.59 1.34 1_19 1.41 0_91 2_1 258.(N)

14 0.00 0.00 0.32 478.0 364.00 0.0 67.41 88.71 1429 1.34 1.53 1.19 129 1.40 0.91 2_1_ 258.80
3o mJ4 024 024 0.46 477.0 320.00 0.0 87.17 88.58 1463 1.38 1.59 122 1.15 1.46 0.88 2.92 25820
31 16 0.00 0.00 0_) 1(_9.0 0.00 0.0 87.98 88.42 2167 0.97 1.04 0.90 1.00 1.00 0.87 4.13 314.08

+7 0.00 0.00 023 994.0 0.00 0.0 87.97 88.36 2193 0.94 1.02! 0.67 0.99 1.00 0.87 4.15 3152032
0.99 0.84 O.91 1.00 0.83 420 317.40

33 18 0.00 0.00 023 951.0 O.00 0.0 88.O9 88.30 2178 0.91 1.10m 0.00 0.00 023 959.0 92.00 0.0 9828 88.17 2131 1.00 0.90 0.92 1.01 0.78 4.33 23_,20
_s =o 0.00 0.00 023 655.0 91.00 0.0 87.83 88.07 2146 0.98i 1.06 0.89 0.90 1.00 0.77 4.08 312J00

z,1 0.08 0.08 023 970.0 104.00 0.0 98.23 ee.oo 2161 020 1.07 0.87 0.57 1.68 o."m 4.40 _o.m
37 5_ 0.00 O.OQ 023 974.0 153.00 0.0 88.17 87.67 2148 0.99 1.09 0.90 0.85 1.01 0.73 4.61 335.80

m 0.00 0.00 023 980.0 216.00 0.0 88.07 67.79 2107 1.03 ] 1.15! 0.93! 0.86 1.04 0.68 4.68 339.30
38 _4 0.00 0.00 0.23 983.0 232.00 0.0 88.00 87.74 2114 1.011 1.14 0.90 0.83 0.59 0.73 4.73 341.30

4o 25 0.00 0.00 023 987.0 246.00 0.0 67.941 67:65 2135 0.991 1.121 0.89 ! O.61 0.96 0.72 4.81 34520



1990 BASELINETEST DATA

uw uec: mc e:F un'moLn"m m Es_ _ m_T sEc M out w m: if aM e_
Lllf I.B/ LOBB RECIRC._ _ EFF If If If L(]81B tEND
mml tmum % u4a_lR la mtlR _r. % 1E _ _

41 m 0.00 0.00 0,23 1019.0 220.00 0.0 87.69 87.55 2157 ().97 1.11 0.85 0.81 0.93 0.73 4.90 3,_.20
42 mr 0.00 000 0.20 1033.0 0.00 0.0 87.80 88.31 2254 0.91 0.96 0.85 0.99 1.01 0.84 4.24 319.20
43 m 0.001 O:(X)I 0.20 927.0 0.00 0.0 8'7.46 88.07 2251 0.80 0,84 0.77 0.84 0.86 0.74 4,,37 324.70
44 :m 0.00 0.00 0.22 628.0 120.00 0.0 87.32 88.57 1836 0.89 0.94 0.84 1.01 0.98 0.88 3.51 206.00
as m 0.00 0.00 0.20 931.0 0.00 0.0 87.90 88.481 2172 0.95 1.01 0.87 0.97 0.99 0.84 3.90 307.50
as _n 0.00 0.00 020 862.0 0.00 0.0 87.97 88.48 ! 2182 0.89 0.96 0.83 0.94 0.97 0.81 3.97 306.00
47 x=, 0.00 0.00 0.20 645.0 0.00 0.0 88.06 88.51 2189 0.87 0.93 0.82 0.92 0.99 0.79 3.98 308.30
40 3aA 0.00 0.00 0.37 1076.0 0.00 0.0 85.50 87.94 2231 0.86 0.94 0.79 0.95 1.01 0.79 4.41 327.30

40 i 34A 0.00 0.00 0.50 1070.0 0.00 0.0 85.44 87.77 2236 0.88 0.98 _0.80 0.95 0.98 0.72 4.45 329.20
0.95 0.77 0.95 1.00 0.75 4.44 328.80

m 34 0.00 0.00 0.50 1072.0 0.00 0.0 85.66 67.78! 2227 0.85 0.67st _ 0.00 0.00 0.43 1071.0 0.00 0.0 85.55 87.73 _ 0.81 0.77 0.87! 1.06 0.74 4.55 333.80



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 2A

TOTAL COAL FLOW : KLB/HR : 96.80

REBURN COAL FLOW : KLB/HR : 0.00
CYCLONE COAL FLOW : KLB/HR : 96.80

ASH IN FUEL : % : 4.96

CARBON IN FLYASH : % : 8.65
CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .14
MOLE RATIO DRY/WET GAS : : .91

BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 1119.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 259.57
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 22.45

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4801.28

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4564.16

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 9.13

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4832.86

FLYASH % . 5.37
BOTTOM ASH % - 94.63

MASS ASH FROM CYCLONES - 4801.28

% CYCLONE ASH AS BOTTOM ASH - 95.25
% CYCLONE ASH AS FLYASH - 4.75

WEIGHT AVG C IN ASH - .65
UNBURNED CARBON % - .03



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 3A

TOTAL COAL FLOW : KLB/HR : 96,30

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 96.30

ASH IN FUEL : % : 4,96
CARBON iN FLYASH : % : 9.77

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .15

MOLE RATIO DRY/WET GAS : : .91

BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 1102,O0

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 273.91

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 26.76

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4776.48

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4529.33

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 9.06

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4812.30

FLYASH % - 5.69

BOTTOM ASH % - 94.31

MASS ASH FROM CYCLONES - 4776.48

% CYCLONE ASH AS BOTTOM ASH - 95.02

% CYCLONE ASH AS FLYASH - 4.98

WEIGHT AVG C IN ASH - .74

UNBURNED CARBON % - .04



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 4A

TOTAL COAL FLOW : KLB/HR : 95.00

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 95.00

ASH IN FUEL : % : 4.96

CARBON IN FLYASH : % : 12.15

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .17

MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 1003.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 275.39

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 33.46

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4712.00

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4470.07
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 8.94

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4754.40

FLYASH % - 5.79

BOTTOM ASH % - 94_21

MASS ASH FROM CYCLONES - 4712.00
% CYCLONE ASH AS BOTTOM ASH - 95.06

% CYCLONE ASH AS FLYASH - 4.94

WEIGHT AVG C IN ASH - .89

UNBURNED CARBON % - .04



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 5A

TOTAL COAL FLOW : KLB/HR : 93.40

REBUR-N COAL FLOW : KLB/HR : 0.00
CYCLONE COAL FLOW : KLB/HR : 93.40

ASH IN FUEL : % : 4.96

CARBON IN FLYASH : % : 21.57

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .15

MOLE RATIO DRY/WET GAS : : .90
BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 967.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 245.00
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 52.85

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4632.64

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4440.49

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 8.88

TOTAL RE_JSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4694.37

FLYASH % - 5.22

BOTTOM ASH % - 94.78

MASS ASH FROM CYCLONES - 4632.64
% CYCLONE ASH AS BOTTOM ASH - 96.04

% CYCLONE ASH AS FLYASH - 3.96

WEIGHT AVG C IN ASH - 1.32

UNBURNED CARBON % - .07



I ....

ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 6A

TOTAL COAL FLOW : KLB/HR : 93.10

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 93,10

ASH IN FUEL : % : 4.96

CARBON IN FLYASH : % : 20.16
CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .31
MOLE RATIO DRY/WET GAS : : .90

BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 969.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 500.91

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 100.98

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4617.76

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4217.83

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 8.44

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4727.18

FLYASH % - 10.60

BOTTOM ASH % - 89.40

MASS ASH FROM CYCLONES - 4617.76

% CYCLONE ASH AS BOTTOM ASH - 91.52

% CYCLONE ASH AS FLYASH - 8.48

WEIGHT AVG C IN ASH - 2.32

UNBURNED CARBON % - .12



| I _ _

ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 7A

TOTAL COAL FLOW : KLB/HR : 93.10

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 93.10

ASH IN FUEL : % : 4.96
CARBON IN FLYASH : % : 13.99

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .19

MOLE RATIO DRY/WET GAS : : .90

BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 1026.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 318.76

MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 44.59

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4617.76

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4343.60

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 8.69

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4671.04

FLYASH % - 6.82

BOTTOM ASH % - 93.18

MASS ASH FROM CYCLONES - 4617.76

% CYCLONE ASH AS BOTTOM ASH - 94.25

% CYCLONE ASH AS FLYASH - 5.75

WEIGHT AVG C IN ASH - 1.14

UNBURNED CARBON % - .06



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 8A

TOTAL COAL FLOW : KLB/HR : 93.70
REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 93.70

ASH IN FUEL : % : 4.96

CARBON IN FLYASH : % : 16.81

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .18

MOLE RATIO DRY/WET GAS : : .90

BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 1029.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 297.97

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 50.09

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4647.52

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4399.64

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 8.80

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4706.41

FLYASH % - 6.33

BOTTOM ASH % - 93.67

MASS ASH FROM CYCLONES - 4647.52

% CYCLONE ASH AS BOTTOM ASH - 94.86
% CYCLONE ASH AS FLYASH - 5.14

WEIGHT AVG C IN ASH - 1.25
UNBURNED CARBON % - .06



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 9A

TOTAL COAL FLOW : KLB/HR : 94.30

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 94.30

ASH IN FUEL : % : 4.96

CARBON IN FLYASH : % : 15.80

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .24

MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 1033.00

ACUREX FLYASH MASS (LB/HR) - CATCH*P_TIO*GSWT/(PBASE*7) - 417.58

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 65.98

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4677.28

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4325.68

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 8.65

TOTAL REFUSE - TOTAL ASH + C IN FLYA_H + C IN BOTTOM ASH - 4751.91

FLYASH % - 8.79
BOTTOM ASH % - 91.21

MASS ASH FROM CYCLONES - 4677.28
% CYCLONE ASH AS BOTTOM ASH - 92.67

% CYCLONE ASH AS FLYASH - 7.33

WEIGHT AUG C IN ASH - 1.57

UNBURNED CARBON % - .08



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 10A

TOTAL COAL FLOW : KLB/HR : 66.10

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 66.10

ASH IN FUEL : % : 4.96
CARBON IN FLYASH : % : 14.13

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .25
MOLE RATIO DRY/WET GAS : : .91

BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 727.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 296.58

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 41.91

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 3278.56

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3023.88

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 6.05

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3326.52

FLYASH % - 8.92

BOTTOM ASH % - 91.08

MASS ASH FROM CYCLONES - 3278.56

% CYCLONE ASH AS BOTTOM ASH - 92.42
% CYCLONE ASH AS FLYASH - 7.58

WEIGHT AVG C IN ASH - 1.44

UNBURNED CARBON % - .07



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # IIA

TOTAL COAL FLOW : KLB/HR : 66.40

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 66.40

ASH IN FUEL : % : 4.96
CARBON IN FLYASH : % : 16.19

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .27
MOLE RATIO DRY/WET GAS : : .91

BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 717.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 317.74
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 51.44

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 3293.44

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3027.14

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 6.05

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3350.94

FLYASH % - 9.48

BOTTOM ASH % - 90.52

MASS ASH FROM CYCLONES - 3293.44

% CYCLONE ASH AS BOTTOM ASH - 92.10

% CYCLONE ASH AS FLYASH - 7.90

WEIGHT AVG C IN ASH - 1.72

UNBURNED CARBON % - .09



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 12A

TOTAL COAL FLOW : KLB/HR : 66.70
REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 66.70

ASH IN FUEL : % : 4.96
CARBON IN FLYASH : % : 21.23

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .33

MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGH. : KLB/HR : 718.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 391.76
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 83.17

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 3308.32

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2999.73

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 6.00

TOTAL REFUSE - TOTAL ABH + C IN FLYASH + C IN BOTTOM ASH - 3397.49

FLYASH % - 11.53

BOTTOM ASH % - 88.47

MASS ASH FROM CYCLONES - 3308.32

% CYCLONE ASH AS BOTTOM ASH - 90.85

% CYCLONE ASH AS FLYASH - 9.15

WEIGHT AVG C IN ASH - 2.62
UNBURNED CARBON % - .13



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 13A

TOTAL COAL FLOW : KLB/HR : 43.90

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 43.90

ASH IN FUEL : % : 4.96

CARBON IN FLYASH : % : 16.38

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .82
MOLE RATIO DRY/WET GAS : : .90

BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 477.00

AuUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 646.38

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 105.88

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 2177.44

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1636.94

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 3.27

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2286.59

FLYASH % - 28.27

BOTTOM ASH % - 71.73

MASS ASH FROM CYCLONES - 2177.44

% CYCLONE ASH AS BOTTOM ASH - 75.33

% CYCLONE ASH AS FLYASH - 24.67

WEIGHT AVG C IN ASH - 4.77

UNBURNED CARBON % - .25



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 14A

TOTAL COAL FLOW : KLB/HR : 43.80

REBURN COAL FLOW : KLB/HR : 0.00
CYCLONE COAL FLOW : KLB/HR : 43.80

ASH IN FUEL : % : 4.96

CARBON IN FLYASH : % : 13.11

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .76

MOLE RATIO DRY/WET GAS : : .90

BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 477.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 593.09
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 77.75

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 2172.48

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1657.15
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 3.31

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2253.55

FLYASH % - 26.32

BOTTOM ASH % - 73.68

MASS ASH FROM CYCLONES - 2172.48

% CYCLONE ASH AS BOTTOM ASH - 76.43

% CYCLONE ASH AS FLYASH - 23.57

WEIGHT AVG C IN ASH - 3.60

UNBURNED CARBON % - .19

II II



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 15A

TOTAL COAL FLOW : KLB/HR : 43.90

REBURN COAL FLOW : KLB/HR : 0.00
CYCLONE COAL FLOW : KLB/HR : 43.90

ASH IN FUEL : % : 4 96

CARBON IN FLYASH : % : 18 69

CARBON IN BOTTOM ASH : % : 20

ACUREX FLYASH CATCH : GR/DSCF: 68

MOLE RATIO DRY/WET GAS : : 90
BASE DENSITY OF GAS : LB/CFT : 08

GAS WEIGHT : KLB/HR : 477 O0

ACUREX FLYASH MASS (LB/HR) - CATCH,RATIO*GSWT/(PBASE*7) - 537.11

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 100.39

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 2177.44

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1740.72

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 3.48

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2281.31

FLYASH % - 23.54
BOTTOM ASH % - 76.46

MASS ASH FROM CYCLONES - 2177.44

% CYCLONE ASH AS BOTTOM ASH - 80.10

% CYCLONE ASH AS FLYASH - 19.90

WEIGHT AVG C IN ASH - 4.55
UNBURNED CARBON % - .24



APPENDIX NO. 14

Ash Split and Carbon Loss Calculations



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 5P

TOTAL COAL FLOW : KLB/HR : 95.00

REBURN COAL FLOW : KLB/HR : 28.27
CYCLONE COAL FLOW : KLB/HR : 66.73

ASH IN FUEL : % : 6.31

CARBON IN FLYASH : % : 13.91
CARBON IN BOTTOM ASH : % : .01

ACUREX FLYASH CATCH : GR/DSCF: 2.0700

MOLE RATIO DRY/WET GAS : : .8981
BASE DENSITY OF GAS : LB/CFT : .0781

GAS WEIGHT : KLB/HR : 1008.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 3427.73
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 476.80

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5994.50

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3043.57

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .30

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6471.60

FLYASH % - 52.97
BOTTOM ASH % - 47.03

MASS ASH FROM CYCLONES - 4210.66
% CYCLONE ASH AS BOTTOM ASH - 72.29

% CYCLONE ASH AS FLYASH - 27.71

WEIGHT AVG C IN ASH - 7.37
UNBURNED CARBON % - .50



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 6P

TOTAL COAL FLOW : KLB/HR : 94.10

REBURN COAL FLOW : KLB/HR : 28.39

CYCLONE COAL FLOW : KLB/HR : 65.71

ASH IN FUEL : % : 6,13

CARBON IN FLYASH : % : 14.93

CARBON IN BOTTOM ASH : % : .26

ACUREX FLYASH CATCH : GR/DSCF: 1.3400
MOLE RATIO DRY/NET GAS : : .9076

BASE DENSITY OF GAS : LB/CFT : .0786
GAS WEIGHT : KLB/HR : 1003.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSNT/(PBASE*7) - 2217.07

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 331.01

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 5768.33

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3882.27

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 10.09

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6109.43

FLYASH % - 36.29

BOTTOM ASH % - 63.71

MASS ASH FROM CYCLONES - 4028.02

% CYCLONE ASH AS BOTTOM ASH - 96.63

% CYCLONE ASH AS FLYASH - 3.37

WEIGHT AVG C IN ASH - 5.58

UNBURNED CARBON % - .36



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 81'

TOTAL COAL FLOW : KLB/HR : 92.60

REBURN COAL FLOW : KLB/HR : 28.14 i

CYCLONE COAL FLOW : KLB/HR : 64.46

ASH IN FUEL : % : 6.13
CARBON IN FLYA_H : % : 14.29

CARBON IN BOTTOM ASH : % : .51
ACUREX FLYASH CATCH : GR/DSCF: 2.3800

MOLE RATIO DRY/WET GAS : : .9073

BASE DENSITY OF GAS : LB/CFT : .0786
GAS WEIGHT : KLB/HR : 981.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 3850.14
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 550.18

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5676.38

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2376.43

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 12.12

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6238.68

FLYASH % - 61.71

BOTTOM ASH % - 38.29

MASS ASH FROM CYCLONES - 3951.40

% CYCLONE ASH AS BOTTOM ASH - 60.45

% CYCLONE ASH AS FLYASH - 39.55

WEIGHT AVG C IN ASH - 9.01

UNBURNED CARBON % - .61



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F1

TOTAL COAL FLOW : KLB/HR : 66.90
REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 66.90

ASH IN FUEL : % : 6.65

CARBON IN FLYASH : % : 13.20

CARBON IN BOTTOM ASH : % : .77

ACUREX FLYASH CATCH : GR/DSCF: ,9872

MOLE RATIO DRY/WET GAS : : .9101
BASE DENSITY OF GAS : LB/CFT : .0784

GAS WEIGHT : KLB/HR : 710.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1162.35
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 153.43

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4448.85

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3439.93

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 26,49

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4628.77

FLYASH % - 25.11
BOTTOM ASH % - 74.89

MASS ASH FROM CYCLONES - 4448.85

% CYCLONE ASH AS BOTTOM ASH - 77.92

% CYCLONE ASH AS FLYASH - 22.08

WEIGHT AVG C IN ASH - 3.89

UNBURNED CARBON % - .27



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F4

TOTAL COAL FLOW : KLB/HR : 66.70
REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 66.70

ASH IN FUEL : % : 6.48

CARBON IN FLYASH : % : 3.73

CARBON IN BOTTOM ASH : % : .04

ACUREX FLYASH CATCH : GR/DSCF: 1.0675

MOLE RATIO DRY/WET GAS : : .9198
BASE DENSITY OF GAS : LB/CFT : .0787

GAS WEIGHT : KLB/HR : 711.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1267.24
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 47.27

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 4322.16

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3102.19

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 1.24

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4370.67

FLYASH % - 28.99

BOTTOM ASH % - 71.01

MASS ASH FROM CYCLONES - 4322.16

% CYCLONE ASH AS BOTTOM ASH - 71.80
% CYCLONE ASH AS FLYASH - 28.20

WEIGHT AVG C IN ASH - I.Ii
UNBURNED CARBON % - .07



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F2

TOTAL COAL FLOW : KLB/HR : 95.50

REBURN COAL FLOW : KLB/HR : 29.04
CYCLONE COAL FLOW : KLB/HR : 66.46

ASH IN FUEL : % : 6.65

CARBON IN FLYASH : % : 10.83
CARBON IN BOTTOM ASH : % : 1.09

ACUREX FLYASH CATCH : GR/DSCF: 1.6251

MOLE RATIO DRY/WET GAS : : .9183
BASE DENSITY OF GAS : LB/CFT : .0788
GAS WEIGHT : KLB/HR : 983.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2659.46

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 288.02

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 6350.75

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3979.31

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 43.37

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6682.14

FLYASH % - 39.80

BOTTOM ASH % - 60.20

MASS ASH FROM CYCLONES - 4419.59
% CYCLONE ASH AS BOTTOM ASH - 91.02

% CYCLONE ASH AS FLYASH - 8.98

WEIGHT AVG C IN ASH - 4.97

UNBURNED CARBON % - .35



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F3

TOTAL COAL FLOW : KLB/HR : 96.10

REBURN COAL FLOW : KLB/HR : 29,02
CYCLONE COAL FLOW : KLB/HR : 67.08

ASH IN FUEL : % : 6,65

CARBON IN FLYASH : % : 8.67

CARBON IN BOTTOM ASH : % : ,07

ACUREX FLYASH CATCH : GR/DSCF: 1.4645

MOLE RATIO DRY/WET GAS : : .9166

BASE DENSITY OF GAS : LB/CFT : .0787
GAS WEIGHT : KLB/HR : 996.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2426.92

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 210,41

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 6390,65

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4174,14

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 2.92

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6603.99

FLYASH % - 36.75
BOTTOM ASH % - 63.25

i

MASS ASH FROM CYCLONES - 4460.82
% CYCLONE ASH AS BOTTOM ASH - 93.64

% CYCLONE ASH AS FLYASH - 6.36

WEIGHT AVG C IN ASH - 3.23

UNBURNED CARBON % - .22



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F5

TOTAL COAL FLOW : KLB/HR : 95.20

REBURN COAL FLOW : KLB/HR : 28.95

CYCLONE COAL FLOW : KLB/HR : 66.25

ASH IN FUEL : % : 6.48

CARBON IN FLYASH : % : 8.80
CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 1.3950

MOLE RATIO DRY/WET GAS : : .9164

BASE DENSITY OF GAS : LB/CFT : .0788
GAS WEIGHT : KLB/HR : 985.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2282.82
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 200.89

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 6168.96

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4087.03
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .82

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6370.67

FLYASH % - 35.83

BOTTOM ASH % - 64.17

MASS ASH FROM CYCLONES - 4293.00
% CYCLONE ASH AS BOTTOM ASH - 95.22

% CYCLONE ASH AS FLYASH - 4.78

WEIGHT AVG C IN ASH - 3.17

UNBURNED CARBON % - .21



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # IP

TOTAL COAL FLOW : KLB/HR : 67.80

REBURN COAL FLOW : KLB/HR : 22.34
CYCLONE COAL FLOW : KLB/HR : 45.46

ASH IN FUEL : % : 6.24

CARBON IN FLYASH : % : 22.63
CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 2.8100
MOLE RATIO DRY/WET GAS : : .9084

BASE DENSITY OF GAS : LB/CFT : .0786
GAS WEIGHT : KLB/HR : 717.00

ACUREX FIaYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 3326.46
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 752.78

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 4230.72

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1657.04

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .33

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4983.83

FLYASH % - 66.75

BOTTOM ASH % - 33.25

MASS ASH FROM CYCLONES - 2836.70

% CYCLONE ASH AS BOTTOM ASH - 58.43
% CYCLONE ASH AS FLYASH - 41.57

WEIGHT AVG C IN ASH - 15.11
UNBVRNED CARBON % - I.II



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 7P

TOTAL GOAL FLOW : KLB/HR : 68.60
REBURN COAL FLOW : KLB/HR : 22.93

CYCLONE COAL FLOW : KLB/HR : 45.67

ASH IN FUEL : % : 6.13

CARBON IN FLYASH : % : 13.60
CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 1.2900

MOLE RATIO DRY/WET GAS : : .9075
BASE DENSITY OF GAS : LB/CFT : .0786

GAS WEIGHT : KLB/HR : 731.00

ACUREX FLYASH MASS (LB/HR) - GATCH*RATIO*GSWT/(PBASE*7) - 1555.37

MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 211.53

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4205.18

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2861.34

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .57

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4417.28

FLYASH % - 35.21
BOTTOM ASH % - 64.79

MASS ASH FROM CYCLONES - 2799.57

% CYCLONE ASH AS BOTTOM ASH - 102.23
% CYCLONE ASH AS FLYASH - -2.23

WEIGHT AVG C IN ASH - 4.80

UNBURNED CARBON % - .31



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 9P

TOTAL COAL FLOW : KLB/HR : 69.80

REBURN COAL FLOW : KLB/HR : 23.52

CYCLONE COAL FLOW : KLB/HR : 46.28

ASH IN FUEL : % : 6.13
CARBON IN FLYASH : % : 23.80

CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 2.8200
MOLE RATIO DRY/WET GAS : : .9072

BASE DENSITY OF GAS : LB/CFT : .0786

GAS WEIGHT : KLB/HR : 733.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 3408.28

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 811.17

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4278.74

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1681.63

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .34

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5090.25

FLYASH % - 66.96
BOTTOM ASH % - 33.04

MASS ASH FROM CYCLONES - 2836.96
% CYCLONE ASH AS BOTTOM ASH - 59.29

% CYCLONE ASH AS FLYASH - 40.71

WEIGHT AVG C IN ASH - 15.94
UNBURNED CARBON % - 1.16

' II



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F7

TOTAL COAL FLOW : KLB/HR : 71.00
REBURN COAL FLOW : KLB/HR : 24.24

CYCLONE COAL FLOW : KLB/HR : 46.76

ASH IN FUEL : % : 6.40

CARBON IN FLYASH : % : 16.78
CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 1.5838

MOLE RATIO DRY/WET GAS : : .9052
BASE DENSITY OF GAS : LB/CFT : .0783

GAS WEIGHT : KLB/HR : 736.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1925.14
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 323.04

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4544.00

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2941.90

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - .59

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4867.63

FLYASH % - 39.55

BOTTOM ASH % - 60.45

MASS ASH FROM CYCLONES - 2992.64

% CYCLONE ASH AS BOTTOM ASH - 98.32
% CYCLONE ASH AS FLYASH - 1.68

WEIGHT AVG C IN ASH - 6.65

UNBURNED CARBON % - .46



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F8

TOTAL COAL FLOW : KLB/HR : 71.00

REBURN COAL FLOW : KLB/HR : 24.17
CYCLONE COAL FLOW : KLB/HR : 46.83

ASH IN FUEL : % : 6.40

CARBON IN FLYASH : % : 16.55
CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 1.5017

MOLE RATIO DRY/WET GAS : : .9141
BASE DENSITY OF GAS : LB/CFT : .0787

GAS WEIGHT : KLB/HR : 735.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1831.43
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 303.10

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4544.00

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3015.67

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .60

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4847.71

FLYASH % - 37.78
BOTTOM ASH % - 62.22

i

MASS ASH FROM CYCLONES - 2997.12

% CYCLONE ASH AS BOTTOM ASH - 100.64

% CYCLONE ASH AS FLYASH - -.64

WEIGHT AVG C IN ASH - 6.26
UNBURNED CARBON % - .43



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # FIO

!

TOTAL COAL FLOW : KLB/HR : 71.20

REBURN COAL FLOW : KLB/HR : 24.10
CYCLONE COAL FLOW : KLB/HR : 47.10

ASH IN FUEL : % : 5.93
CARBON IN FLYASH : % : 12.89

CARBON IN BOTTOM ASH : % : .01

ACUREX FLYASH CATCH : GR/DSCF: 1.1988
MOLE RATIO DRY/WET GAS : : .9043

BASE DENSITY OF GAS : LB/CFT : .0783
GAS WEIGHT : KLB/HR : 738.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1459.67
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 188.15

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4222.16

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2950.64

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .30

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4410.61

FLYASH % - 33.09
BOTTOM ASH % - 66.91

MASS ASH FROM CYCLONES - 2793.03

% CYCLONE ASH AS BOTTOM ASH - 105.65

% CYCLONE ASH AS FLYASH - -5.65

WEIGHT AVG C IN ASH - 4.27

UNBURNED CARBON % - .26



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F6

TOTAL COAL FLOW : KLB/HR : 47.80
REBUKN COAL FLOW : KLB/HR : 0.00
CYCLONE COAL FLOW : KLB/HR : 47.80

ASH IN FUEL : % : 6.40
CARBON IN FLYASH : % : 11.67

CARBON IN BOTTOM ASH : % : .12
ACUREX FLYASH CATCH : GR/DSCF: 1.7998

MOLE RATIO DRY/WET GAS : : .9102
BASE DENSITY OF GAS : LB/CFT : .0783

GAS WEIGHT : KLB/HR : 516.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1542.24
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 179.98

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3059.20

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1696.94

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 2.04

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3241.22

FLYASH % - 47.58
BOTTOM ASH % - 52.42

MASS ASH FROM CYCLONES - 3059.20

% CYCLONE ASH AS BOTTOM ASH - 55.54

% CYCLONE ASH AS FLYASH - 44.46

WEIGHT AVG C IN ASH - 5.62
UNBURNED CARBON % - .38 .



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F9

TOTAL COAL FLOW : KLB/HR : 49.10

REBURN COAL FLOW : KLB/HR : 0.00
CYCLONE COAL FLOW : KLB/HR : 49.10

ASH IN FUEL : % : 5.93
CARBON IN FLYASH : % : 13.42

CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 2.0458
MOLE RATIO DRY/WET GAS : : .9068

BASE DENSITY OF GAS : LB/CFT : .0782
GAS WEIGHT : KLB/HR : 526.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1782.61
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 239.23

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 2911.63

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1368.25
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - .27

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3151.13

FLYASH % - 56.57
BOTTOM ASH % - 43.43

MASS ASH FROM CYCLONES - 2911.63

% CYCLONE ASH AS BOTTOM ASH - 47.00
% CYCLONE ASH AS FLYASH - 53.00

WEIGHT AVG C IN ASH - 7.60

UNBURNED CARBON % - .49



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 2P

TOTAL COAL FLOW : KLB/HR : 50.90
REBURN COAL FLOW : KLB/HR : 16.36
CYCLONE COAL FLOW : KLB/HR : 34.54

ASH IN FUEL : % : 6.24

CARBON IN FLYASH : % : 31.53
CARBON IN BOTTOM ASH : t : .03

ACUREX FLYASH CATCH : GR/DSCF: 2.9200

MOLE RATIO DRY/WET GAS : : .9082
BASE DENSITY OF GAS : LB/CFT : .0786

GAS WEIGHT : KLB/HR : 533.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2569.04
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 810.02

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3176.16

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1417.14

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .43

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3986.60

FLYASH % - 64.44
BOTTOM ASH % - 35.56

MASS ASH FROM CYCLONES - 2155.30

% CYCLONE ASH AS BOTTOM ASH - 65.77
% CYCLONE ASH AS FLYASH - 34.23

WEIGHT AVG C IN ASH - 20.33
UNBURNED CARBON % - 1.59



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 3P

TOTAL COAL FLOW : KLB/HR : 51.50

REBURN COAL FLOW : KLB/HR : 16.03
CYCLONE COAL FLOW : KLB/HR : 35.47

ASH IN FUEL : _ : 6.59
CARBON IN FLYASH : % : 34.46
CARBON IN BOTTOM ASH : % : .01

ACUREX FLYASH CATCH : GR/DSCF: 2.6300

MOLE RATIO DRY/WET GAS : : .8979
BASE DENSITY OF GAS : LB/CFT : .0780
GAS WEIGHT : KLB/HR : 542.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2344.18

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 807.80

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3393.85

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1857.48

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .19

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4201.84

FLYASH % - 55.79
BOTTOM ASH % - 44.21

MASS ASH FROM CYCLONES - 2337.47

% CYCLONE ASH AS BOTTOM ASH - 79.47

% CYCLONE ASH AS FLYASH - 20.53

WEIGHT AVG C IN ASH - 19.23
UNBURNED CARBON % - 1.57



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 4P

TOTAL COAL FLOW : KLB/HR : 52.00

REBURN COAL FLOW : KLB/HR : 16.59
CYCLONE COAL FLOW : KLB/HR : 35.41

ASH IN FUEL : % : 6.59

CARBON IN FLYASH : % : 28.27

CARBON IN BOTTOM ASH : % : .01

ACUREX FLYASH CATCH : GR/DSCF: 3.6900

MOLE RATIO DRY/WET GAS : : .8985
BASE DENSITY OF GAS : LB/CFT : .0780
GAS WEIGHT : KLB/HR : 548.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 3327.61
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 940..72

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3426.80

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1039.91

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .i0

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4367.62

FLYASH % - 76.19
BOTTOM ASH % - 23.81

MASS ASH FROM CYCLONES - 2333.52
% CYCLONE ASH AS BOTTOM ASH - 44.57

% CYCLONE ASH AS FLYASH - 55.43

WEIGHT AVG C IN ASH - 21.54

UNBURNED CARBON % - 1.81



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # FI2

TOTAL COAL FLOW : KLB/HR : 52.60
REBURN COAL FLOW : KLB/HR : 17.51

CYCLONE COAL FLOW : KLB/HR : 35.09

ASH IN FUEL : % : 6.36

CARBON IN FLYASH : % : 35.06
CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 2.5595

MOLE RATIO DRY/WET GAS : : .9038
BASE DENSITY OF GAS : LB/CFT : .0783
GAS WEIGHT : KLB/HR : 545.00

ACUREX FLYASH MASS (LB/HR) . CATCH.RATIO*GSWT/(PBASE*7) " 2300.19

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 806.45

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3345.36

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1851.62
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .37

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4152.18

FLYASH % - 55.40
BOTTOM ASH % . 44.60

MASS ASH FROM CYCLONES - 2231.72

% CYCLONE ASH AS BOTTOM ASH - 82.98
% CYCLONE ASH AS FLYASH - 17.02

WEIGHT AVG C IN ASH - 19.43
UNBURNED CARBON % - 1.53



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # FI3

TOTAL COAL FLOW : KLB/HR : 51.30

REBURN COAL FLOW : KLB/HR : 17.67

CYCLONE COAL FLOW : KLB/HR : 33.63

ASH IN FUEL : % : 6.36

CARBON IN FLYASH : % : 11.66
CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: .8162
MOLE RATIO DRY/WET GAS : : .9036
BASE DENSITY OF GAS : LB/CFT : .0783

GAS WEIGHT : KLB/HR : 537.00

ACUREX FLYASH MASS (LB/HR) - CATCH,RATIO*GSWT/(PBASE*7) " 722.58

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 84.25

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3262.68

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2624.35

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .52

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3347.46

FLYASH % - 21.59
BOTTOM ASH % - 78.41

MASS ASH FROM CYCLONES - 2138.87

% CYCLONE ASH AS BOTTOM ASH - 122.72
% CYCLONE ASH AS FLYASH - -22.72

WEIGHT AVG C IN ASH - 2.53

UNBURNED CARBON % - .17



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F15

TOTAL COAL FLOW : KLB/HR : 53.70

REBURN COAL FLOW : KLB/HR : 17.51
CYCLONE COAL FLOW : KLB/HR : 36.19

ASH IN FUEL : % : 6.54
CARBON IN FLYASH : % : 36.00

CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 2.5058
MOLE RATIO DRY/WET GAS : : .9066

BASE DENSITY OF GAS : LB/CFT : .0784
GAS WEIGHT : KLB/HR : 549.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2272.59

MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 818.13

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 3511.98

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2057.52

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .41

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4330.52

FLYASH % - 52.48

BOTTOM ASH % - 47.52

MASS ASH FROM CYCLONES - 2366.83
% CYCLONE ASH AS BOTTOM ASH - 86.95

% CYCLONE ASH AS FLYASH - 13.05

WEIGHT AVG C IN ASH - 18.90
UNBURNED CARBON % - 1.52



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # FI4

TOTAL COAL FLOW : KLB/HR : 37.I0

REBURN COAL FLOW : KLB/HR : 0.00
CYCLONE COAL FLOW : KLB/HR : 37. i0

ASH IN FUEL : % : 6.36

CARBON IN FLYASH : % : 12.35
CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: .7568

MOLE RATIO DRY/WET GAS : : .9151
BASE DENSITY OF GAS : LB/CFT : .0782
GAS WEIGHT : KLB/HR : 434.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 549.08
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 67.81

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 2359.56

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1878.29
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .38

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2427.75

FLYASH % - 22.62

BOTTOM ASH % - 77.38

MASS ASH FROM CYCLONES - 2359.56
% CYCLONE ASH AS BOTTOM ASH - 79.62

% CYCLONE ASH AS FLYASH - 20.? _

WEIGHT AVG C IN ASH - 2.81
UNBURNED CARBON % - .18



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # Fll

TOTAL COAL FLOW : KLB/HR : 37.60

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 37.60

ASH IN FUEL : % : 6.36

CARBON IN FLYASH : % : 26.14
CARBON IN BOTTOM ASH : % : .01

ACUREX FLYASH CATCH : GR/DSCF: 2.8318
MOLE RATIO DRY/WET GAS : : .9140

BASE DENSITY OF GAS : LB/CFT : .0781

GAS WEIGHT : KLB/HR : 434.00

ACUREX FLYASH MASS (LB/HR) - CATCH*KATIO*GSWT/(PBASE*7) - 2054.70

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 537.10

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 2391.36

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 873.76

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - .09

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2928.55

FLYASH % - 70.16
BOTTOM ASH % - 29.84

MASS ASH FROM CYCLONES - 2391.36
% CYCLONE ASH AS BOTTOM ASH - 36.54

% CYCLONE ASH AS FLYASH - 63.46

WEIGHT AVG C IN ASH - 18.34
UNBURNED CARBON % - 1.43



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F16

TOTAL COAL FLOW : KLB/HR : 37.30

REBURN COAL FLOW : KLB/HR : 15.50
CYCLONE COAL FLOW : KLB/HR : 21.80

ASH IN FUEL : % : 6.54

CARBON IN FLYASH : % : 21.07
CARBON IN BOTTOM ASH : % : .02

ACUREX FLYASH CATCH : GR/DSCF: 1.4288

MOLE RATIO DRY/WET GAS : : .9117
BASE DENSITY OF GAS : LB/CFT : .0782
GAS WEIGHT : KLB/HR : 411.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 978.05
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 206.07

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 2439.42

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1667.45

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .33

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2645.83

FLYASH % - 36.97
BOTTOM ASH % - 63.03

MASS ASH FROM CYCLONES - 1425.72
% CYCLONE ASH AS BOTTOM ASH - 116.98

% CYCLONE ASH AS FLYASH - -16.98

WEIGHT AVG C IN ASH - 7.80
UNBURNED CARBON % - .55



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # FI7

TOTAL COAL FLOW : KLB/HR : 52.70

REBURN COAL FLOW : KLB/HR : 17.10
CYCLONE COAL FLOW : KLB/HR : 35.60

ASH IN FUEL : % : 6.54

CARBON IN FLYASH : % : 26.61
CARBON IN BOTTOM ASH : % : .01

ACUREX FLYASH CATCH : GR/DSCF: 1.7475

MOLE RATIO DRY/WET GAS : : .9056
BASE DENSITY OF GAS : LB/CFT : .0784

GAS WEIGHT : KLB/HR : 537.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1548.51
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 412.06

TOTAL ASH FROM FUFL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3446.58

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2310.13

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .23

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3858.87

FLYASH % - 40.13

BOTTOM ASH % - 59.87

MASS ASH FROM CYCLONES - 2328.24
% CYCLONE ASH AS BOTTOM ASH - 99.23

% CYCLONE ASH AS FLYASH - .77

WEIGHT AVG C IN ASH - 10.68

UNBURNED CARBON % - .78



L

ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F18

TOTAL COAL FLOW : KLBIHR : 52.50

REBUKN COAL FLOW : KLBIHR : 17.21
CYCLONE COAL FLOW : KLB/HR : 35.29

ASH IN FUEL : % : 6.54

CARBON IN FLYASH : % : 3.58

CARBON IN BOTTOM ASH : % : .01

ACUREX FLYASH CATCH : GR/DSCF: 1.7950
MOLE RATIO DRY/WET GAS : : .9104

BASE DENSITY OF GAS : LB/CFT : .0783
GAS WEIGHT : KLB/HR : 571.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1702.44
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 60.95

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3433.50

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1792.00
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .18

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3494.63

FLYASH % - 48.72

BOTTOM ASH % - 51.28

MASS ASH FROM CYCLONES - 2307.97
% CYCLONE ASH AS BOTTOM ASH - 77.65

% CYCLONE ASH AS FLYASH - 22.35

WEIGHT AVG C IN ASH - 1.75
UNBURNED CARBON % - .12



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # F19

TOTAL COAL FLOW : KLB/HR : 96.00

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 96.00

ASH IN FUEL : % : 6.54

CARBON IN FLYASH : % : 16.61

CARBON IN BOTTOM ASH : % : .01

ACUREX FLYASH CATCH : GR/DSCF: .9036
MOLE RATIO DRY/WET GAS : : .9077
BASE DENSITY OF GAS : LB/CFT : .0784

GAS WEIGHT : KLB/HR : I010.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1509.47
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 250.72

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 6278.40

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 5019.65

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .50

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6529.63

FLYASH % - 23.12

BOTTOM ASH % - 76.88

MASS ASH FROM CYCLONES - 6278.40
% CYCLONE ASH AS BOTTOM ASH - 79.96

% CYCLONE ASH AS FLYASH - 20.04

WEIGHT AVG C IN ASH - 3.85
UNBURNED CARBON % - .26



II

ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W1

TOTAL COAL FLOW : KLB/HR : 112.I0
REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KI_/HR : 112.10

ASH IN FUEL : % : 4.63

CARBON IN FLYASH : % : 3.30
CARBON IN BOTTOM ASH : % : .80

BbW FLYASH CATCH : LB/KLB : .7399

GAS WEIGHT : KLB/HR : 1043.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 771.72
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 25.47

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 5190.23

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4443.98

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 35.55

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5251.25

FLYASH % - 14.70
BOTTOM ASH % - 85.30

MASS ASH FROM CYCLONES - 5190.23
% CYCLONE ASH AS BOTTOM ASH - 86.31

% CYCLONE ASH AS FLYASH - 13.69

WEIGHT AVG C IN ASH - 1.17

UNBURNED CARBON % - .05



ASH SPLIT & CA_ON LOSS CALCULATIONS FOR TEST # W2

TOTAL COAL FLOW : KI3/HR : 78.80

REBURN COAL FLOW : KI3/HR : O.00
CYCLONE COAL FLOW : KLB/HR : 78.80

ASH IN FUEL : % : 4.52

CARBON IN FLYASH : % : 2.65
CARBON IN BOTTOM ASH : % : .32

B&W FLYASH CATCH : 13/K13 : 1.4983
GAS WEIGHT : KI3/HR : 728.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1090.76

MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 28.91

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3561.76

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2499.90

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 8.00

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3598.66

FLYASH % - 30.31
BOTTOM ASH % - 69.69

MASS ASH FROM CYCLONES - 3561.76

% CYCLONE ASH AS BOTTOM ASH - 70.41
% CYCLONE ASH AS FLYASH - 29.59

WEIGHT AVG C IN ASH - 1.03
UNBURNED CARBON % - .05



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W3

TOTAL CO_L FLOW : KLB/_K : 117.60
REBUI_ COAL FLOW : KL_/I_ : 35.23
CYCLONE COAL FLOW : KLB/HR : 82.37

ASH IN FUEL : t : 4.43
CAI_ON IN FLYASH : t : 4.15

CAKBON IN BOTTOM ASH : t : .01

B&W FLYASH CATCH : LB/I(LB : 1.5669
GAS WEIGHT : KLB/HR : 1063.00

B&W FLYASH MASS (13/HR) - CATCH * GAS WEIGHT - 1665.61
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 69.12

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 5209.68

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3613.19

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .36

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5279.16

FLYASH % - 31.55

BOTTOM ASH % - 68.45

MASS ASH FROM CYCLONES - 3648.99
% CYCLONE ASH AS BOTTOM ASH - 99.03

t CYCLONE ASH AS FLYASH - .97

WEIGHT AVG C IN ASH - 1.32
UNBURNED CARBON % - .06



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W4

TOTAL COAL FLOW : KLB/HR : 117.10
kEBIDN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KI_/HR : 117.10

ASH IN FUEL : % : 4.25

CARBON IN FLYASH : % : 16.88

CARBON IN BOTTOM ASH : % : .18

B&W FLYASH CATCH : LB/KLB : 2.2040
GAS WEIGHT : KLB/HR : 1038.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2287.75
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 386.17

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 4976.75

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3075.17

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 5.54

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5368.46

FLYASH % - 42.61
BOTTOM ASH _ - 57.39

MASS ASH FROM CYCLONES - 4976.75

% CYCLONE ASH AS BOTTOM ASH - 61.90
% CYCLONE ASH AS FLYASH - 38.10

WEIGHT AVG C IN ASH - 7.30

UNBURNED CARBON % - .33
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ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W5

TOTAL COAL FLOW : KLB/HR : 120.70
REBURN COAL FLOW : KLB/HR : 35.27

CYCLONE COAL FLOW : KLB/HR : 85.43

ASH IN FUEL : % : 4.08

CARBON IN FLYASH : % : 4.41

CARBON IN BOTTOM ASH : % : .02

B&W FLYASH CATCH : LB/KLB : 1.64
GAS WEIGHT : KLB/HR : 1063.00

B&W FLYASH MASS (LB/HR) - CATCH * OAS WEIGHT - 1743.32

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 76.88

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4924.56

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3258.12

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .65

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5002.09

FLYASH % - 34.85
BOTTOM ASH % - 65.15

MASS ASH FROM CYCLONES - 3485.54

% CYCLONE ASH AS BOTTOM ASH - 93.49
% CYCLONE ASH AS FLYASH - 6.51

WEIGHT AVG C IN ASH - 1.55
UNBURNED CARBON % - .06



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W6

i

TOTAL COAL FLOW : KLB/HR : 87.70
REBURN COAL FLOW : KLB/HR : 28.18
CYCLONE COAL FLOW : KLB/HR : 59.52

ASH IN FUEL : % : 4.43

CARBON IN FLYASH : % : 14.91
CARBON IN BOTTOM ASH : % : .02

B&W FLYASH CATCH : LB/KLB : 1.86

GAS WEIGHT : KLB/HR : 765.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1425.12
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 212.49

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 3885.11

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2672.48

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - .53

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4098.13

FLYASH % - 34.77

BOTTOM ASH % - 65.23

MASS ASH FROM CYCLONES - 2636.74
% CYCLONE ASH AS BOTTOM ASH - 101.38

% CYCLONE ASH AS FLYASH - -1.38

WEIGHT AVG C IN ASH - 5.20
UNBURNED CARBON % - .24



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W7

TOTAL COAL FLOW : KLB/HE : 65.00
REBURN COAL FLOW : KLB/HR : 21.20

CYCLONE COAL FLOW : KLB/I-IR: 43.80

ASH IN FUEL : % : 4.03

CARBON IN FLYASH : % : 17.37
CARBON IN BOTTOM ASH : % : .02

B&W FLYASH CATCH : LB/KLB : 2.01

GAS WEIGHT : KLB/HR . 563.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1130.22
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 196.32

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 2619.50

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1685.60
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .34

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2816.16

FLYASH % - 40.13

BOTTOM ASH % - 59.87

MASS ASH FROM CYCLONES - 1765.14

% CYCLONE ASH AS BOTTOM ASH - 95.51

% CYCLONE ASH AS FLYASH - 4.49

WEIGHT AVG C IN ASH - 6.98

UNBURNED CARBON % - .30



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W8

TOTAL COAL FLOW : KLB/HR : 86.I0
REBURN COAL FLOW : KLB/HR : 28.24

CYCLONE COAL FLOW : KLB/HR : 57.86

ASH IN FUEL : % : 3.84
CARBON IN FLYASH : % : 12.75

CARBON IN BOTTOM ASH : % : .01

B&W FLYASH CATCH : LB/KLB : I.72

GAS WEIGHT : KLB/HR : 732.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1261.97
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 160.90

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 3306.24

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2205.17

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - .22

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3467.36

FLYASH % _ 36.40
BOTTOM ASH % - 63.60

MASS ASH FROM CYCLONES - 2221.82 "

% CYCLONE ASH AS BOTTOM ASH - 99.26
% CYCLONE ASH AS FLYASH - .74

WEIGHT AVG C IN ASH - 4.65
UNBURNED CARBON % - .19



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W9

TOTAL COAL FLOW : KLB/HR : 46.90

REBURN COAL FLOW : KLB/HR : 18.47
CYCLONE COAL FLOW : KLB/HR : 28.43

ASH IN FUEL : % : 4.27
CARBON IN FLYASH : % : 5.23

CARBON IN BOTTOM ASH : % : .01

B&W FLYASH CATCH : LB/KLB : .84

GAS WEIGHT : KLB/HR : 430.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 361.46
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 18.90

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 2002.63

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1660.08

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - .17

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2021.70

FLYASH % - 17.88
BOTTOM ASH % - 82.12

MASS _SH FROM CYCLONES - 1213.96

% CYCLONE ASH AS BOTTOM ASH - 136.76

% CYCLONE ASH AS FLYASH - -36.76

WEIGHT AVG C IN ASH - .94

UNBURNED CARBON % - .04



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # WI0

TOTAL COA_ FLOW : KLB/HR : 85.40

REBURN COAL FLOW : KLB/HR : 22.19
CYCLONE COAL FLOW : KLB/HR : 63.21

ASH IN FUEL : % : 4.10

CARBON IN FLYASH : % : 7.24
CARBON IN BOTTOM ASH : % : 5.88

B&W FLYASH CATCH : LB/KLB : 2.4681

GAS WEIGHT : KLB/HR : 734.00

B&W FLYASH MASS (LB/HR) - CATCH e GAS WEIGHT - 1811.59
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 131.16

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3501.40

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1820.97

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 107.07

TOTAL REFUSE - TOTAL ASH + C IN FI_ASH + C IN BOTTOM ASH - 3739.63

FLYASH % - 48.44
BOTTOM ASH % - 51.56

MASS ASH FROM CYCLONES - 2591.61

% CYCLONE ASll AS BOTTOM ASH - 74.40
% CYCLONE ASH AS FLYASH - 25.60

WEIGHT AVG C IN ASH - 6.54

UNBURNED CARBON % - .29



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # WII

TOTAL COAL FLOW : KLB/HR : 86.10 i

REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 86.10

ASH IN FUEL : % : 4.07

CARBON IN FLYASH : % : 4.18

CARBON IN BOTTOM ASH : % : .40

B&W FLYASH CATCH : LB/KLB : 3.3973
GAS WEIGHT : KLB/HR : 756.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2568.36
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 107.36

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3504.27

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1043.27
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 4.17

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3615.80

FLYASH % - 71.03

BOTTOM ASH % - 28.97

MASS ASH FROM CYCLONES - 3504.27
% CYCLONE ASH AS BOTTOM ASH - 29.89

CYCLONE ASH AS FLYASH - 70.11

WEIGHT AVG C IN ASH - 3.08

UNBURNED CARBON % - .13



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # WI2

TOTAL COAL FLOW : KLB/HR : 118.70

REBURN COAL FLOW : KLB/HR : 0,00

CYCLONE COAL FLOW : KLB/HR : 118.70

ASH IN FUEL : % : 4.02

CARBON IN FLYASH : % : 6.08
CARBON IN BOTTOM ASH : % : .02

B&W FLYASH CATCH : LB/KLB : 2.7787

GAS WEIGHT : KLB/HR : 1057.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2937.09

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 178.57

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4771.74

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2013.23

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .40

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4950.72

FLYASH % - 59.33
BOTTOM ASH % - 40.67

MASS ASH FROM CYCLONES - 4771.74

% CYCLONE ASH AS BOTTOM ASH - 42.20
% CYCLONE ASH AS FLYASH - 57.80

WEIGHT AVG C IN ASH - 3.62
UNBURNED CARBON % - .15



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # WI3

TOTAL COAL FLOW : KLB/HR : 119.60

REBURN COAL FLOW : KLB/HR : 35.28

CYCLONE COAL FLOW : KLB/HR : 84.32

ASH IN FUEL : % : 4.02

CARBON IN FLYASH : % : 2.68

CARBON IN BOTTOM ASH : % : .01

B&W FLYASH CATCH : LB/KLB : 2.0786

GAS WEIGHT : KLB/HR : 1055.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2192.92

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 58.77

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4807.92

i MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2673.77

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .27

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4866.96

FLYASH % - 45.06

BOTTOM ASH % - 54.94

MASS ASH FROM CYCLONES - 3389.66

% CYCLONE ASH AS BOTTOM ASH - 78.89

% CYCLONE ASH AS FLYASH - 21.11

WEIGHT AVG C IN ASH - 1.21

UNBURNED CARBON % - .05



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # WI4

TOTAL COAL FLOW : KLB/HR : 60.30

REBURN COAL FLOW : KLB/HR : 0.00
CYCLONE COAL FLOW : KLB/HR : 60.30

ASH IN FUEL : % : 4.10
CARBON IN FLYASH : % : 4.14
CARBON IN BOTTOM ASH : % : .01

B&W FLYASH CATCH : LB/KLB : 3.5354

GAS WEIGHT : KLB/HR : 536.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1894.97

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 78.45

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 2472.30

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 655.78

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .07

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2550.82

FLYASH % - 74.29

BOTTOM ASH % - 25.71

MASS ASH FROM CYCLONES - 2472.30
% CYCLONE ASH AS BOTTOM ASH - 26.53

% CYCLONE ASH AS FLYASH - 73.47

WEIGHT AVG C IN ASH - 3.08
UNBURNED CARBON % - .13



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # WI6

TOTAL COAL FLOW : KLB/HR : 119.70
REBURN COAL FLOW : KLB/HR : 37.28

CYCLONE COAL FLOW : KLB/HR : 82.42

ASH IN FUEL : % : 4.27

CARBON IN FLYASH : % : 11.24
CARBON IN BOTTOM ASH : % : .01

B&W FLYASH CATCH : LB/KLB : 2.6671

GAS WEIGHT : KLB/HR : 1038.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2768.45
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 311.17

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5111.19

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FIYASH ) - 2653.91

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .27

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5422.63

FLYASH % - 51.05
BOTTOM ASH % - 48.95

MASS ASH FROM CYCLONES - 3519.33 -
% CYCLONE ASH AS BOTTOM ASH - 75.42

% CYCLONE ASH AS FLYASH - 24.58

WEIGHT AVG C IN ASH - 5.74

UNBURNED CARBON % - .26



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # WIT

TOTAL COAL FLOW : KLB/HR : 119.40

REBURN COAL FLOW : KLB/HR : 30.09

CYCLONE COAL FLOW : KLB/HR : 89.31

ASH IN FUEL : % : 4.33

CARBON IN FLYASH : % : 11.64
CARBON IN BOTTOM ASH : % : .14

B&W FLYASH CATCH : LB/KLB : 2.7218

GAS WEIGHT : KLB/HR : 1043.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2838.84
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 330.44

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5170.02

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2661.62

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 3.73

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5504.19

FLYASH % - 51.58

BOTTOM ASH % - 48.42

MASS ASH FROM CYCLONES - 3867.12 "
% CYCLONE ASH AS BOTTOM ASH - 68.92

% CYCLONE ASH AS FLYASH - 31.08

WEIGHT AVG C IN ASH - 6.07
UNBURNED CARBON % - .28



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST _ W23

TOTAL COAL FLOW : KLB/HR : 127.30
REBURN COAL FLOW : KLB/HR : 36.43

CYCLONE COAL FLOW : KLB/HR : 90.87

ASH IN FUEL : % : 4.60

CARBON IN FLYASH : % : 11.15
CARBON IN BOTTOM ASH : % : .01

B&W FLYASH CATCH : LB/KLB : 4.1725

GAS WEIGHT : KLB/HR : 1105.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 4610.61
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 514.08

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5855.80

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1759.27

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .18

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6370.06

FLYASH % - 72.38

BOTTOM ASH % - 27.62

MASS ASH FROM CYCLONES - 4180.02 "
% CYCLONE ASH AS BOTTOM ASH - 42.09

% CYCLONE ASH AS FLYASH - 57.91

WEIGHT AVG C IN ASH - 8.07

UNBURNED CARBON % - .40



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W24

TOTAL COAL FLOW : KLB/HR : 62.10
REBURN COAL FLOW : KLB/HR : 25.14

CYCLONE COAL FLOW : KLB/HR : 36.96

ASH IN FUEL : % : 4.60
CARBON IN FLYASH : % : 20.74

CARBON IN BOTTOM ASH : % : .01
B&W FLYASH CATCH : LB/KLB : 3.1380

GAS WEIGHT : KLB/HR : 531.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1666.28
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 345.59

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 2856.60

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1535.91

i MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - .15

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3202.34

FLYASH % - 52.03

BOTTOM ASH % . 47.97

MA_S ASH FROM CYCLONES - 1700.16 -

% CYCLONE ASH AS BOTTOM ASH - 90.35
% CYCLONE ASH AS FLYASH - 9.65

WEIGHT AVG C IN ASH - 10.80

UNBURNED CARBON % - .56



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W25

TOTAL COAL FLOW : KLB/HR : 64.10
REBURN COAL FLOW : KLB/HR : 0.00

CYCLONE COAL FLOW : KLB/HR : 64.10

ASH IN FUEL : % : 4.60

CARBON IN FLYASH : % : 7.82
CARBON IN BOTTOM ASH : % : .01

B&W FLYASH CATCH : LB/KLB : 1.9740
GAS WEIGHT : KLB/HR : 571.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1127.15
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 88.14

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 2948.60

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1909.59
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .19

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3036.93

FLYASH % - 37.11
BOTTOM ASH % - 62.89

MASS ASH FROM CYCLONES - 2948.60 -

@ CYCLONE ASH AS BOTTOM ASH - 64.77
% CYCLONE ASH AS FLYASH - 35.23

WEIGHT AVG C IN ASH - 2.91

UNBURNED CARBON % - .14



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W29

TOTAL COAL FLOW : KLB/HR : 62.80

REBURN COAL FLOW : KLB/HR : 25.24
CYCLONE COAL FLOW : KLB/HR : 37.56

ASH IN FUEL : % : 4.74

CARBON IN FLYASH : % : 10.40

CARBON IN BOTTOM ASH : % : .01

B&W FLYASH CATCH : LB/KLB : 4.0700
GAS WEIGHT : KLB/HR : 551.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2242.57
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 233.23

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 2976.72

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 967.38

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - .I0

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3210.04

FLYASH % - 69.86

BOTTOM ASH % - 30.14

MASS ASH FROM CYCLONES - 1780.34

% CYCLONE ASH AS BOTTOM ASH - 54.34
% CYCLONE ASH AS FLYASH - 45.66

WEIGHT AVG C IN ASH - 7.27
UNBURNED CARBON % - .37



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # W30

TOTAL COAL FLOW : KLB/HR : 62.20

REBURN COAL FLOW : KLB/HR : 21.15

CYCLONE COAL FLOW : KLB/HR : 41.05

ASH IN FUEL : % : 4.71

CARBON IN FLYASH : % : 3.17
CARBON IN BOTTOM ASH : % : .01

B&W FLYASH CATCH : LB/KLB : 2.1980
GAS WEIGHT : KLB/HR : 568.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1248.46
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 39.58

i

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 2929.62

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1720.73
.MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - .17

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 2969.37

FLYASH % - 42.04

BOTTOM ASH % - 57.96

MASS ASH FROM CYCLONES - 1933.46 .

% CYCLONE ASH AS BOTTOM ASH - 89.01
% CYCLONE ASH AS FLYASH - 10.99

WEIGHT AVG C IN ASH - 1.34

UNBURNED CARBON % - .06



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 4A

TOTAL COAL FLOW : KLB/HR : 95.90

REBURN COAL FLOW : KLB/HR : 0.00
CYCLONE COAL FLOW : KLB/HR : 95.90

ASH IN FUEL : % : 6 15

CARBON IN FLYASH : % : 3 34
CARBON IN BOTTOM ASH : % : I0

ACUREX FLYASH CATCH : GR/DSCF: 55
MOLE RATIO DRY/WET GAS : : 91
BASE DENSITY OF GAS : LB/CFT : 08

GAS WEIGHT : KLB/HR : 1092 00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1000.88

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 33.43

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5897.85

_SS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4930.40

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 4.93

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5936.21

FLYASH % - 16.86
BOTTOM ASH % - 83.14

J MASS ASH FROM CYCLONES - 5897.85

% CYCLONE ASH AS BOTTOM ASH - 83.68

% CYCLONE ASH AS FLYASH - 16.32

WEIGHT AVG C IN ASH - .65

UNBURNED CARBON % - .04



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 26T

TOTAL COAL FLOW : KLB/HR : 97.40

REBURN COAL FLOW : KLB/HR : 24.57
CYCLONE COAL FLOW : KLB/HR : 72.83

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 25.43
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 3.21

GAS WEIGHT : KLB/HR : 998.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 3203.58
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 814.67

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5990.10

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3601.19
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 18.01

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6822.78

FLYASH % - 46.95
BOTTOM ASH @ - 53.05

MASS ASH FROM CYCLONES - 4479.05 .

% CYCLONE ASH AS BOTTOM ASH - 80.80
% CYCLONE ASH AS FLYASH - 19.20

WEIGHT AVG C IN ASH - 12.21

UNBURNED CARBON % - .86



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 27T

TOTAL COAL FLOW : KLB/HR : 96.70

REBUKN COAL FLOW : KLB/HR : 24.58

CYCLONE COAL FLOW : KLB/HR : 72.12

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 27.54

CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 4.04
GAS WEIGHT : KLB/HR : 994.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 4012.78

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 1105.12

TOTAL ASH FROM _JEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5947.05

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3039.39
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 15.20

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 7067.37

FLYASH % - 56.78
BOTTOM ASH % - 43.22

MASS ASH FROM CYCLONES - 4435.38 "

% CYCLONE ASH AS BOTTOM ASH - 68.87
% CYCLONE ASH AS FLYASH - 31.13

WEIGHT AVG C IN ASH - 15.85 !

UNBURNED CARBON % - 1.16



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 21A

TOTAL COAL FLOW : KLB/HR : 93.80
REBURN COAL FLOW : KLB/HR : 26. II

CYCLONE COAL FLOW : KLB/HR : 67.69

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : II. 32
CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: 1.36

MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .79

GAS WEIGHT : KLB/HR : 1042.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 233.74
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 26.46

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 5768.70

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 5561.42

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 11.12

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5806.28

FLYASH % - 4.03
BOTTOM ASH % - 95.97

i

MASS ASH FROM CYCLONES - 4162.93
% CYCLONE ASH AS BOTTOM ASH - 133.86

% CYCLONE ASH AS FLYASH - -33.86

WEIGHT AVG C IN ASH - .65

UNBURNED CARBON % - .04



ASH SPLIT & C,_RBON LOSS CALCULATIONS FOR TEST # 2A

TOTAL COAL FLOW : KLB/HR : 97.40
REBURN COAl FLOW : KLB/NR : 26.25

CYCLONE COAL FLOW : KLB/HR : 71.15

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 12.37

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: 1.90
MOLE RATIO DRY/WET GAS : : .91

BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 1014.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 3201.52
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 396.03

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5990.10

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3184.61
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 6.37

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6392.50

FLYASH % - 50.08
BOTTOM ASH % - 49.92

MASS ASH FROM CYCLONES - 4375.73
% CYCLON£ ASH AS BOTTOM ASH - 72.92

% CYCLONE ASH AS FLYASH - 27.08

WEIGHT AVG C IN ASH - 6.30
UNBURNED CARBON % - .41



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 3A

TOTAL COAL FLOW : KLB/HR : 96.20
REBURN COAL FLOW : KLB/HR : 26.33

CYCLONE COAL FLOW : KLB/HR : 69.87

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 10.80

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : uR/DSCF: 2.48
MOLE RATIO DRY/WET GAS : : .91

BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 990.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 4050.95

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 437.50

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 5916.30

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2302.86
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 4.61

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6358.41

FLYASH % - 63.71
BOTTOM ASH % - 36.29

i MASS ASH FROM CYCLONES - 4297.01

% CYCLONE ASH AS BOTTOM ASH - 53.70
% CYCLONE ASH AS FLYASH - 46.30

WEIGHT AVG C IN ASH - 6.95

UNBURNED CARBON % - .46



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 6A

TOTAL COAL FLOW : KLB/HR : 93.90

REBURN COAL FLOW : KLB/HR : 26.22
CYCLONE COAL FLOW : KLB/HR : 67.68

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 6.24
CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .62

MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 1003.00

ACUREX FLYASH MASS (LB/HR) - CATCH,RATIO*GSWT/(PBASE*7) - 1029.33
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 6_.23

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5774.85

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4809.75
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 9.62

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5848.70

FLYASH % . 17.60
BOTTOM ASH % - 82.40

MASS ASH FROM CYCLONES - 4162.32

% CYCLONE ASH AS BOTTOM ASH - 115.79

% CYCLONE ASH AS FLYASH - -15.79

WEIGHT AVG C IN ASH - 1.26

UNBURNED CARBON % - .08



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 8A

TOTAL COAL FLOW : KLB/HR : 94.50

REBURN COAL FLOW : KLB/HR : 26.48
CYCLONE COAL FLOW : KLB/HR : 68.02

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 13.96
CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : CR/DSCF: 1.72
MOLE RATIO DRY/WET GAS : : .92

BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 1019.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2923.03
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 408.05

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5811.75

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3296.78

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 6.59

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6226.40

FLYASH % - 46.95
BOTTOM ASH % - 53.05

MASS ASH FROM CYCLONES - 4183.23

% CYCLONE ASH AS BOTTOM ASH - 78.97

% CYCLONE ASH AS FLYASH - 21.03

I

WEIGHT AVG C IN ASH - 6.66

UNBURNED CARBON % - .A4



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 7A

TOTAL COAL FLOW : KLB/HR : 94.30

REBURN COAL FLOW : KLB/HR : 26.31
CYCLONE COAL FLOW : KLB/HR : 67.99

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 8.09

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: .97
MOLE RATIO DRY/WET GAS : : .92

BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : I011.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1635.51
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 132.31

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5799.45

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4296.25

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 8.59

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5940.36

FLYASH % - 27.53
BOTTOM ASH % - 72.47

MASS ASH FROM CYCLONES - 4181.38

% CYCLONE ASH AS BOTTOM ASH - 102.95
% CYCLONE ASH AS FLYASH - -2.95

WEIGHT AVG C IN ASH - 2.37

UNBURNED CARBON % - .15



ASH SPLIT &'CARBON LOSS CALCULATIONS FOR TEST # 9A

TOTAL COAL FLOW : KLB/HR : 94.90
REBURN COAL FLOW : KLB/HR : 26.28

CYCLONE COAL FLOW : KLB/HR : 68.62

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 20.97
CARBON IN BOTTOM ASH : % : .50

ACUREX FLYASH CATCH : GR/DSCF: 1.33

MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 1017.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2238.56

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 469.43

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5836.35

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4067.21
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 20.34

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6326.11

FLYASH % - 35.39
BOTTOM ASH % - 64.61

MASS ASH FROM CYCLONES - 4220.13
% CYCLONE ASH AS BOTTOM ASH - 96.86

% CYCLONE ASH AS FLYASH - 3.14

WEIGHT AVG C IN ASH - 7.74

UNBURNED CARBON % - .52



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 10A

TOTAL COAL FLOW : KLB/HR : 94.20

REBURN COAL FLOW : KLB/HR : 26.26

CYCLONE COAL FLOW : KLB/HR : 67.94

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 19.90

CARBON IN BOTTOM ASH : % : .50

ACUREX FLYASH CATCH : GR/DSCF: 2.82

MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 1009.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 4718.46
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 938.97

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5793.30

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2013.81

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 10.07

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6742.34

FLYASH % - 69.98

BOTTOM ASH % - 30.02

MASS ASH FROM CYCLONES - 4178.31

% CYCLONE ASH AS BOTTOM ASH - 48.44
% CYCLONE ASH AS FLYASH - 51.56

WEIGHT AVG C IN ASH - 14.08
UNBURNED CARBON % - 1.01



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 16A

TOTAL COAL FLOW : KLB/HR : 95.30

REBURN COAL FLOW : KLB/HR : 26.06
CYCLONE COAL FLOW : KLB/HR : 69.24

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 30.70

CARBON IN BOTTOM ASH : % : .50

ACUREX FLYASH CATCH : GR/DSCF: 1.34
MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 1018.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2273.86
MASS C FLYASH- C FLYASH % * MASS FLYASH / I00 - 698.08

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5860.95

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4285.16

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 21.43

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6580.45

FLYASH % - 34.55

BOTTOM ASH % - 65.45

MASS ASH FROM CYCLONES - 4258.26
% CYCLONE ASH AS BOTTOM ASH - 101.13

% CYCLONE ASH AS FLYASH - -1.13

WEIGHT AVG C IN ASH - 10.94
UNBURNED CARBON % - .76



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # IBM

TOTAL COAL FLOW : KLB/HR : 94.30

REBURN COAL FLOW : KLB/HR : 25.99

CYCLONE COAL FLOW : KLB/HR : 68.31

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 16.01

CARBON IN BOTTOM ASH : % : .20

B&W FLYASH CATCH : LB/KLB : 1.28
GAS WEIGHT : KLB/HR : 1003.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1284.84
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 205.70

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 5799.45

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4720.31

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 9.44

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6014.59

FLYASH % - 21.36

BOTTOM ASH % - 78.64

MASS ASH FROM CYCLONES - 4201.07 "

% CYCLONE ASH AS BOTTOM ASH - 112.58
% CYCLONE ASH AS FLYASH - -12.58

WEIGHT AVG C IN ASH - 3.58
UNBURNED CARBON % - .23



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 3T

TOTAL COAL FLOW : KLB/HR : 96.30

REBURN COAL FLOW : KLB/HR : 27.79
CYCLONE COAL FLOW : KLB/HR : 68.51

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 10.74
CARBON IN BOTTOM ASH : % : .20

B&W FLYASH CATCH : LB/KLB : 4.38

GAS WEIGHT : KLB/HR : 1014.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 4441.32
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 477.00

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5922.45

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1958.13
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 3.92

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6403.36

FLYASH % - 69.36
BOTTOM ASH % - 30.64

MASS ASH FROM CYCLONES - 4213.37 "

% CYCLONE ASH AS BOTTOM ASH - 46.57
% CYCLONE ASH AS FLYASH - 53.43

WEIGHT AVG C IN ASH - 7.51

UNBURNED CARBON % - .50



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 4T

TOTAL COAL FLOW : KLB/HR : 97.00

REBURN COAL FLOW : KLB/HR : 27.71
CYCLONE COAL FLOW : KLB/HR : 69.29

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 22.85
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 2.62
GAS WEIGHT : KLB/HR : 1026.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2688,12
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 614,24

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 5965.50

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3891.62

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 19.46

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6599.19

FLYASH % - 40.73

BOTTOM ASH % - 59.27

MASS ASH FROM CYCLONES - 4261.33

% CYCLONE ASH AS BOTTOM ASH - 91.78
% CYCLONE ASH AS FLYASH - 8.22

WEIGHT AVG C IN ASH - 9.60

UNBURNED CARBON % - .65



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 10B

TOTAL COAL FLOW : KLB/HR : 95.80

REBURN COAL FLOW : KLB/HR : 28.40
CYCLONE COAL FLOW : KLB/HR : 67.40

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 7.60

CARBON IN BOTTOM ASH : % : .20

B&W FLYASH CATCH : LB/KLB : I.64
GAS WEIGHT : KLB/HR : 1024.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1677.31
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 127.48

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5891.70

i
!

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4341.86

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 8.68

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6027.86

FLYASH % - 27.83
BOTTOM ASH % - 72.17

MASS ASH FROM CYCLONES - 4145.10 "
% CYCLONE ASH AS BOTTOM ASH - 104.96

% CYCLONE ASH AS FLYASH - -4.96

WEIGHT AVG C IN ASH - 2.26
UNBURNED CARBON % - .14



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 10C

TOTAL COAL FLOW : KLB/HR : 96.20
REBURN COAL FLOW : KLB/HR : 28.37

CYCLONE COAL FLOW : KLB/HR : 67.83

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 7.60
CARBON IN BOTTOM ASH : t : .20
B&W FLYASH CATCH : I.B/KLB : 1.48
GAS WEIGHT : KLB/HR : 1026.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT _- 1520.53

MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 115.56

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 5916.30

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4511.33

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 9.02

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6040.88

FLYASH % - 25.17
BOTTOM ASH % - 74.83

MASS ASH FROM CYCLONES - 4171.55 •

% CYCLONE ASH AS BOTTOM ASH - 108.36

% CYCLONE ASH AS FLYASH - -8.36

WEIGHT AVG C IN ASH - 2.06
UNBURNED CARBON % - .13



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST _ 22T

TOTAL COAL FLOW : KLB/HR : 98,10
REBURN COAL FLOW : KLB/HR : 28.25
CYCLONE COAL FLOW : KLB/HR : 69.85

ASH IN FUEL • _ : 6.15
CARBON IN FLYASH : % : 27.54

CARBON IN BOTTOM ASH : % : ,50
i

B&W FLYASH CATCH ' LB/KLB : 4.04
GAS WEIGHT : KLB/HR ' 1004.00

J

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 4053,15

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 1116.24

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 6033.15

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3096.24

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 15,48

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 7164.87

FLYASH % - 56.57
BOTTOM ASH % - 43.43

o

MASS ASH FROM CYCLONES - 4295.78
% CYCLONE ASH AS BOTTOM ASH - 72.44

% CYCLONE ASH AS FLYASH - 27.56

WEIGHT AVG C IN ASH - 15.80

UNBURNED CARBON % - 1.15



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 23T

TOTAL COAL FLOW : KLB/HR : 97.60
REBURN COAL FLOW : KLB/HR : 28.29
CYCLONE COAL FLOW : KLB/HR : 69.31

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 31.92

CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 3.16
GAS WEIGHT : KLB/HR : I001.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 3160,16
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 1008.72

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FIflEL/ I00 - 6002.40

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3850,97

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 19.25

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 7030.38

FLYASH W - 44.95

BOTTOM ASH % - 55.05

B

MASS ASH FROM CYCLONES - 4262,57

W CYCLONE ASH AS BOTTOM ASH - 90.80

% CYCLONE ASH AS FLYASH - 9.20

WEIGHT AVG C IN ASH - 14.62
UNBURNED CARBON % - 1.05



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 17T

TOTAL COAL FLOW : KLB/HR : 96.50
REBURN COAL FLOW : KI3/HR : 29.24

CYCLONE COAL FLOW : KI3/HR : 67.26

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 24,43

CARBON IN BOTTOM ASH : % : .50

BbW FLYASH CATCH : LB/KLB : 3.49
GAS WEIGHT : KLB/HR : I001.00

BbW FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 3497.49
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 854.44

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5934.75

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3291.69

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 16.46

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6805.65

FLYASH % - 51.39

BOTTOM ASH % - 48.61

MASS ASH FROM CYCLONES - 4136.49 "

% CYCLONE ASH AS BOTTOM ASH - 79.97
% CYCLONE ASH AS FLYASH - 20.03

WEIGHT AVG C IN ASH - 12.80
UNBURNED CARBON % - .90



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 3BM

TOTAL COAL FLOW : KLB/HR : 95.30
REBURN COAL FLOW : KLB/HR : 27.98

CYCLONE COAL FLOW : KLB/HR : 67.32

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 16.29
CAR_ON IN BOTTOM ASH : % : .20

B&W FLYASH CATCH : LB/KLB : 1.59

GAS WEIGHT : KLB/HR : 1008.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1603.02
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 261.13

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5860.95

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4519.06

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 9.04

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6131.12

FLYASH _ - 26.15
BOTTOM ASH % - 73.85

MASS ASH FROM CYCLONES - 4140.18 "

CYCLONE ASH AS BOTTOM ASH - 109.37

% CYCLONE ASH AS FLYASH - -9.37

WEIGHT AVG C IN ASH - 4.41

UNBURNED CARBON % - .28



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 50T

TOTAL COAL FLOW : KLB/HR : 95.70

REBURN COAL FLOW : KLB/HR : 28.21
CYCLONE COAL FLOW : KLB/HR : 67.49

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 11.13
CARBON IN BOTTOM ASH : % : .20

B&W FLYASH CATCH : LB/KLB : 2.11
GAS WEIGHT : KLB/HR : 999.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2103.89
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 234.16

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 5885.55

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 4015.82

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 8.03

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6127.75

FLYASH % - 34.33

BOTTOM ASH % - 65.67

MASS ASH FROM CYCLONES - 4150.64

% CYCLONE ASH AS BOTTOM ASH - 96.95
% CYCLONE ASH AS FLYASH - 3.05

WEIGHT AVG C IN ASH - 3.95

UNBURNED CARBON % - .25



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 25T

TOTAL COAL FLOW : KLB/HR : 97.60
REBURN COAL FLOW : KLB/HR : 32.08

CYCLONE COAL FLOW : KLB/HR : 65.52

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 26.71
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 2.95

GAS WEIGHT : KLB/HR : 1006.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2966.69
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 792.40

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 6002.40

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3828.11
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 19.14

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6813.94

FLYASH % - 43.54

BOTTOM ASH % - 56.46

MASS ASH FROM CYCLONES - 4029.48 "

% CYCLONE ASH AS BOTTOM ASH - 95.48
% CYCLONE ASH AS FLYASH - 4.52

WEIGHT AVG C IN ASH - 11.91

UNBURNED CARBON % - .83



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 32T I

TOTAL COAL FLOW : KLB/HR : 97.20

REBURN COAL FLOW : KLB/HR : 32.07

CYCLONE COAL FLOW : KLB/HR : 65.13

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 25.18
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 3.50

GAS WEIGHT : KLB/HR : 995.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 3477.53
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 875.64

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 5977.80

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3375.92

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 16.88

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6870.32

FLYASH % - 50.62

BOTTOM ASH % - 49.38

MASS ASH FROM CYCLONES - 4005.50 "
% CYCLONE ASH AS BOTTOM ASH - 84.70

% CYCLONE ASH AS FLYASH - 15.39

WEIGHT AVG C IN ASH - 12.99
UNBURNED CARBON % - .92



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 17A
%

TOTAL COAL FLOW : KLB/HR : 93.80
REBURN COAL FLOW : KLB/HR : 31.17

CYCLONE COAL FLOW : KLB/HR : 62.63

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 12.40
CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: 1.49

MOLE RATIO DRY/WET GAS : : .90

BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 989.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2415.24
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 299.49

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 5768.70

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3652.95
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 7.31

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 6075.50

FLYASH % - 39.75

BOTTOM ASH % - 60.25

MASS ASH FROM CYCLONES - 3851.75

% CYCLONE ASH AS BOTTOM ASH - 95.03
% CYCLONE ASH AS FLYASH - 4.97

WEIGHT AVG C IN ASH - 5.05

UNBURNED CARBON % - .33



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 18A

TOTAL COAL FLOW : KLB/HR : 76.40

REBURN COAL FLOW : KLB/HR : 22.78
CYCLONE COAL FLOW : KLB/HR : 53.62

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 18.95

CARBON IN BOTTOM ASH : % : .50

ACUREX FLYASH CATCH : GR/DSCF: 1.40

MOLE RATIO DRY/WET GAS : : .90
BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 812.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1864.88
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 353.39

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4698.60

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3187.12

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 15.94

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5067.93

FLYASH % - 36.80

BOTTOM ASH % - 63.20 .

MASS ASH FROM CYCLONES - 3297.63
% CYCLONE ASH AS BOTTOM ASH - 97.13

% CYCLONE ASH AS FLYASH - 2.87

WEIGHT AVG C IN ASH - 7.29
UNBURNED CARBON % - .48



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 45T

TOTAL COAL FLOW : KLB/HR : 74.20
REBURN COAL FLOW : KLB/HR : 24.29

CYCLONE COAL FLOW : KLB/HR : 49.91

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 25.73

CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 3.33
GAS WEIGHT : KLB/HR : 771.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2567.43
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 660.60

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4563.30

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2656.47

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 13.28

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5237.18

FLYASH % - 49.02
BOTTOM ASH % - 50.98

MASS ASH FROM CYCLONES - 3069.47 "

% CYCLONE ASH AS BOTTOM ASH - 86.98
% CYCLONE ASH AS FLYASH - 13.02

WEIGHT AVG C IN ASH - 12.87

UNBURNED CARBON % - .91



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 5A

TOTAL COAL FLOW : KLB/HR : 68,80
REBURN COAL FLOW : KLB/HR : 0,00

CYCLONE COAL FLOW : KLB/HR : 68.80

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 7.94

CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: I.Ii

MOLE RATIO DRY/WET GAS : : .92
BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 784.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1451.34

MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 115.24

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4231.20

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2895.10

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 5.79

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4352.23

FLYASH % - 33.35

BOTTOM ASH % - 66.65

MASS ASH FROM CYCLONES - 4231.20
% CYCLONE ASH AS BOTTOM ASH - 68.56

% CYCLONE ASH AS FLYASH - 31.44

WEIGHT AVG C IN ASH - 2.78
UNBURNED CARBON % - .18



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # IIA

TOTAL COAL FLOW : KLB/HR : 69.50

REBURN COAL FLOW : KLB/HR : 23.32
CYCLONE COAL FLOW : KLB/HR : 46.18

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 16.44
CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: 1.23

MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 744.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1524.96

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 250.70

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4274.25

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3000.00

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 6.00

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4530.95

FLYASH % - 33.66

BOTTOM ASH % - 66.34

MASS ASH FROM CYCLONES - 2840.07
% CYCLONE ASH AS BOTTOM ASH - 105.84

% CYCLONE ASH AS FLYASH - -5.84

WEIGHT AVG C IN ASH - 5.67

UNBURNED CARBON % - .37



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 11B

TOTAL COAL FLOW : KLB/HR : 69.80

REBURN COAL FLOW : KLB/HR : 23.31
CYCLONE COAL FLOW : KLB/HR : 46.49

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 15.74
CARBON IN BOTTOM ASH : % : .20

B&W FLYASH CATCH : LB/KLB : 1.91
GAS WEIGHT : KLB/HR : 756.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1441.69
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 226.92

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4292.70

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3077.93

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 6.16

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4525.78

FLYASH % - 31.86

BOTTOM ASH % . 68.14

MASS ASH FROM CYCLONES - 2859.14
% CYCLONE ASH AS BOTTOM ASH - 107.87

% CYCLONE ASH AS FLYASH - -7.87

WEIGHT AVG C IN ASH - 5.15

UNBURNED CARBON % - .33



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # IIC

TOTAL COAL FLOW : KLB/HR : 69.60
REBURN COAL FLOW : KLB/HR : 23.30

CYCLONE COAL FLOW : KLB/HR : 46.30

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 10.61

CARBON IN BOTTOM ASH : % : .20

B&W FLYASH CATCH : LB/KLB : 1.64
GAS WEIGHT : KLB/HR : 786.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 1287.47
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 136.60

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4280.40

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3129.53

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 6.26

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4423.26

FLYASH % - 29.11

BOTTOM ASH % - 70.89

MASS ASH FROM CYCLONES - 2847.45 -
% CYCLONE ASH AS BOTTOM ASH - 110.13

% CYCLONE ASH AS FLYASH - -10.13

WEIGHT AVG C IN ASH - 3.23

UNBURNED CARBON % - .21



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 12A

TOTAL COAL FLOW : KLB/HR : 70.20

REBURN COAL FLOW : KLB/HR : 23.19
CYCLONE COAL FLOW : KLB/RR : 47.01

ASH IN FUEL : _ : 6.15

CARBON IN FLYASH : % : 14.69
CARBON IN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: 1.64

MOLE RATIO DRY/WET GAS : : .91
BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HK : 756.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2062.93
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 303.04

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4317.30

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2557.42
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 5.11

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4625.46

FLYASH % - 44.60

BOTTOM ASH % - 55.40

MASS ASH FROM CYCLONES - 2891.12

% CYCLONE ASH AS BOTTOM ASH - 88.63

% CYCLONE ASH AS FLYASH - 11.37

WEIGHT AVG C IN ASH - 6.66

UNBURNED CARBON % - .44



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 13A

TOTAL COAL FLOW : KLB/HR : 69.70
REBURN COAL FLOW : KLB/HR : 23.24

CYCLONE COAL FLOW : KL3/HR : 46.46

ASH ZN FUEL : % : 6.15
CARBON IN FLYASH : _ : 15.15
CARBON ZN BOTTOM ASH : % : .20

ACUREX FLYASH CATCH : GR/DSCF: 1.82

MOLE RATIO DRY/WET GAS : : .92
BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 760.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GS_T/(PBASE*7) - 2307.28

MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 349.55

TOTAL ASH FROH FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4286.55

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2328.82

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 4.66

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOH ASH - 4640.76

FLYASH % - 49.72

BOTTOM ASH % - 50.28 •

MASS ASH FROM CYCLONES - 2857.29

% CYCLONE ASH AS BOTTOM ASH - 81.67
% CYCLONE ASH AS FLYASH - 18.33

WEIGHT AVG C IN ASH - 7.63

UNBURNED CARBON % - .51



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 4BM

TOTAL COAL FLOW : KI.,B/HR : 69.80
REBURN COAL FLOW : K1.,B/HR : 22.98
CYCLONE COAL FLOW : KLB/HR : 46.82

ASH IN FUEL : _ : 6.15

CARBON IN FLYASH : % : 18.58
CARBON IN BOTTOM ASH : % : .20

B&W FLYASH CATCH : LB/KI_ : 1.14
GAS WEIGHT : KLB/HR : 743.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 845.16

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 157.03

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4292.70

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 3604.57
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 7.21

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4456.94

FLYASH % - 18.96

BOTTOM ASH % - 81.04

MASS ASH FROM CYCLONES - 2879.43 .
% CYCLONE ASH AS BOTTOM ASH - 125.43

% CYCLONE ASH AS FLYASH - -25.43

WEIGHT AVG C IN ASH - 3.69
UNBURNED CARBON % - .24



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 13T

TOTAL COAL FLOW : KLB/HR : 71.80

REBURN COAL FLOW : KLB/HR : 23.35
CYCLONE COAL FLOW : KLB/HR : 48.45

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 37.54
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 4.33

GAS WEIGHT : KLB/HR : 747.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 3234.51

MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 1214.24

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4415.70

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2395.43

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 11.98

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5641.91

FLYASH % - 57.33

BOTTOM ASH % - 42.67

MASS ASH FROM CYCLONES - 2979.67 -

% CYCLONE ASH AS BOTTOM ASH - 80.79

% CYCLONE ASH AS FLYASH - 19.21

WEIGHT AVG C IN ASH - 21.74

UNBURNED CARBON % - 1.71



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 14T

TOTAL COAL FLOW : KLB/HR : 71.20

REBURN COAL FLOW : KLB/HR : 23.38
CYCLONE COAL FLOW : KLB/HR : 47.82

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 33.10

CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 3.76

GAS WEIGHT : KLB/HR : 739.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2777.90
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 919.49

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4378,80

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2520.38

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 12.60

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5310.89

FLYASH % - 52.31
BOTTOM ASH % - 47.69

MASS ASH FROM CYCLONES - 2940.93

% CYCLONE ASH AS BOTTOM ASH - 86.13
% CYCLONE ASH AS FLYASH - 13.87

WEIGHT AVG C IN ASH - 17.55

UNBURNED CARBON % - 1.31



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 28T

TOTAL COAL FLOW : KLB/HR : 72.20

REBURN COAL FLOW : KLB/HR : 23.14
CYCLONE COAL FLOW : KLB/HR : 49.06

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 35.52

CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 4.05
GAS WEIGHT : KLB/HR : 747.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 3026.84

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 1075.13

TOTAL ASH FROM FUEL --TOTAL COAL FLOW * ASH IN FUEL / I00 - 4440.30

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2488.59

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 12.44

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5527.88

FLYASH % - 54.76

BOTTOM ASH % - 45.24

MASS ASH FROM CYCLONES - 3017.19

% CYCLONE ASH AS BOTTOM ASH - 82.89

% CYCLONE ASH AS FLYASH - 17.11

WEIGHT AVG C IN ASH - 19.68

UNBURNED CARBON % - 1.51



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 46T

TOTAL COAL FLOW : KLB/HR : 72.30
REBURN COAL FLOW : KLB/HR : 23.21

CYCLONE COAL FLOW : KLB/HR : 49.09

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 33.83

CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 3.31
GAS WEIGHT : KLB/HR : 734.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2427.34

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 821.17

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4446.45

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2840.28
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 14.20

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5281.82

FLYASH % - 45.96
BOTTOM ASH % - 54.04

MASS ASH FROM CYCLONES - 3019.03 "

% CYCLONE ASH AS BOTTOM ASH - 94.55

% CYCLONE ASH AS FLYASH - 5.45

WEIGHT AVG C IN ASH - 15.82

UNBURNED CARBON % - 1.16



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 47T

TOTAL COAL FLOW : KLB/HR : 71.40

REBURN COAL FLOW : KLB/HR : 23.21
CYCLONE COAL FLOW : KLB/HR : 48.19

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 30.03

CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 3.08
GAS WEIGHT : KLB/HR : 732.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2251.63
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 676.17

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4391.10

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2815.63

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 14.08

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5081.34

FLYA_n % - 44.31
BOTTOM ASH % - 55.69

F_SS ASH FROM CYCLONES - 2963.69

% CYCLONE ASH AS BOTTOM ASH - 95.48
% CYCLONE ASH AS FLYASH - 4.52

WEIGHT AVG C IN ASH - 13.59

UNBURNED CARBON % - .97



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 49T

TOTAL COAL FLOW : KLB/HR : 71.50
REBURN COAL FLOW : KLB/HR : 25.86

CYCLONE COAL FLOW : KLB/HR : 45.64

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 22.51

CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 3.04
GAS WEIGHT : KLB/HR : 759.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2311.15

MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 520.24

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4397.25

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2606.34

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 13.03

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4930.52

FLYASH % - 46.87

BOTTOM ASH % - 53.13

MASS ASH FROM CYCLONES - 2806.86 "

% CYCLONE ASH AS BOTTOM ASH - 93.32
% CYCLONE ASH AS FLYASH - 6.68

WEIGHT AVG C IN ASH - 10.82
UNBURNED CARBON % - .75



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST _ 12B

TOTAL COAL FLOW : KLB/HR : 70.00
REBURN COAL FLOW : KLB/HR : 21.20

CYCLONE COAL FLOW : KLB/HR : 48.80

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 16.72

CARBON IN BOTTOM ASH : % : .20

B&W FLYASH CATCH : LB/KLB : 3.01

GAS WEIGHT : KLB/HR : 759.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2287.63

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 382.49

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 4305.00

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2399.87

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 4.80

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4692.29

FLYASH % - 48.75
BOTTOM ASH % - 51.25

MASS ASH FROM CYCLONES - 3001.20 "

% CYCLONE ASH AS BOTTOM ASH - 80.12
% CYCLONE ASH AS FLYASH - 19.88

WEIGHT AUG C IN ASH - 8.25
UNBURNED CARBON % - .55



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 42T

TOTAL COAL FLOW : KLB/HR : 61.30

REBURN COAL FLOW : KLB/HR : 22.26

CYCLONE COAL FLOW : KLB/HR : 39.04

ASH IN FUEL : % ; 6.15
CARBON IN FLYASH : % : 34.04
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 4.56

GAS WEIGHT : KLB/HR : 641.00

B&W FLYASH MASS (LB/HR) - 6ATCH * GAS WEIGHT - 2921.04

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 994.32

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 3769.95

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1843.23

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 9.22

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4773.49

FLYASH % - 61,19

BOTTOM ASH % - 38.81

MASS ASH FROM CYCLONES - 2400.96

% CYCLONE ASH AS BOTTOM ASH - 77.15
% CYCLONE ASH AS FLYASH - 22.85

WEIGHT AVG C IN ASH - 21.02

UNBURNED CARBON % - 1.64



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 39T

TOTAL COAL FLOW : KLB/HR : 61.60

REBURN COAL FLOW : KLB/HR : 23.25

CYCLONE COAL FLOW : KLB/HR : 38.35

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 38.12
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 4.10

GAS WEIGHT : KLB/}IR : 627.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2570.70
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 979.95

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 3788.40

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2197.65
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 10.99

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4779.34

FLYASH % - 53.79
BOTTOM ASH % - 46.21

MASS ASH FROM CYCLONES - 2358.53 "
% CYCLONE ASH AS BOTTOM ASH - 93.64

% CYCLONE ASH AS FLYASH - 6.36

WEIGHT AVG C IN ASH - 20.73

UNBURNED CARBON % - 1.61



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # IA

TOTAL COAL FLOW : KLB/HR : 58,30

REBURN COAL FLOW : KLB/HR : 0,00

CYCLONE COAL FLOW : KLB/HR : 58.30

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 23.46
CARBON IN BOTTOM ASH : % : .50

ACUREX FLYASH CATCH : GR/DSCF: 1.09
MOLE RATIO DRY/WET GAS : : .91

BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 649.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1175.54
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 275.78

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3585.45

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2685.69
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 13.43

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3874.66

FLYASH % - 30.34

BOTTOM ASH % - 69.66 .

MASS ASH FROM CYCLONES - 3585.45

% CYCLONE ASH AS BOTTOM ASH - 75.28

% CYCLONE ASH AS FLYASH - 24.72

WEIGHT AVG C IN ASH - 7.47

UNBURNED CARBON % - .50



i

ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 20A

TOTAL COAL FLOW : KLB/HR : 52.30

REBURN COAL FLOW : KLB/HR : 16.43
CYCLONE COAL FLOW : KLB/HR : 35.87

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 34.94
CARBON IN BOTTOM ASH : % : .50

ACUREX FLYASH CATCH : GR/DSCF: 2.63

MOLE RATIO DRY/WET GAS : : .90

BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 572.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2478.86

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 866.11

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 3216.45
l

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1603.70

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 8.02

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4090.58

FLYASH % - 60.60
BOTTOM ASH % - 39.40

o

' MASS ASH FROM CYCLONES - 2206.01

% CYCLONE ASH AS BOTTOM ASH - 73.06
% CYCLONE ASH AS FLYASH - 26.94

WEIGHT AVG C IN ASH - 21.37

UNBURNED CARBON % - 1.67



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 15A

TOTAL COAL FLOW : KLB/HR : 52.30

REBURN COAL FLOW : KLB/HR : 16.51
CYCLONE COAL FLOW : KLB/_LR : 35.79

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 20.33
CARBON IN BOTTOM ASH : % : .50

ACUREX FLYASH CATCH : GR/DSCF: 2.69

MOLE RATIO DRY/WET GAS : : .92
BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 546.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2462.67
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 500.66

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3216.45

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1254.44 !
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 6.27

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3723.38

FLYASH % - 66.14

BOTTOM ASH % - 33.86

MASS ASH FROM CYCLONES - 2201.09

% CYCLONE ASH AS BOTTOM ASH - 57.28
% CYCLONE ASH AS FLYASH - 42.72

WEIGHT AVG C IN ASH - 13.62

UNBURNED CARBON % - .97



IASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 48T

TOTAL COAL FLOW : KLB/HR : 50.20
REBUB/_ COAL FLOW : KLB/HR : 15.95

CYCLONE COAL FLOW : KLB/HR : 34.25

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 35.85
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 4.43

GAS WEIGHT : KLB/HR : 513.00

B&W FLYASH I_L_SS (LB/HR) - CATCH * GAS WEIGHT - 2273.62
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 815.09

!

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3087.30

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1628.78

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 8.14

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3910.54

FLYASH % - 58.14
BOTTOM ASH % - 41.86

MASS ASH FROM CYCLONES - 2106.38

% CYCLONE ASH AS BOTTOM ASH - 77.71
% CYCLONE ASH AS FLYASH - 22.29

WEIGHT AVG C IN ASH - 21.05

UNBURNED CARBON % - 1.64



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 43T

TOTAL COAL FLOW : KLB/HR : 48,90

REBURN COAL FLOW : KLB/HR : 16.03
CYCLONE COAL FLOW : KLB/HR : 32.87

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 33.86
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : I_/KLB : 5,30
GAS WEIGHT : KLB/HR : 505.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2674.98

MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 905.75

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 3007.35

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1238.11

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / 100 - 6.19

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3919.29

FLYASH % - 68.25

BOTTOM ASH % - 31.75

MASS ASH FROM CYCLONES - 2021.51 •

% CYCLONE ASH AS BOTTOM ASH - 61.55
% CYCLONE ASH AS FLYASH - 38.45

WEIGHT AVG C IN ASH - 23.27

UNBURNED CARBON % - 1.86



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 2BM

TOTAL COAL FLOW : KI3/HR : 53.30
REBURN COAL FLOW : KI3/HR : 17.26

CYCLONE COAL FLOW : KLB/HR : 36.04

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 41.20
CARBON IN BOTTOM ASH : % : .50

B&W FLYASH CATCH : LB/KLB : 3.81
GAS WEIGHT : KLB/HR : 578.00

B&W FLYASH MASS (LB/HR) - CATCH * GAS WEIGHT - 2204.49
MASS C FLYASH - C FLYASH % * MASS FLYASH / 100 - 908.25

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / 100 - 3277.95

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1981.71
MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 9.91

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 4196.11

FLYASH % - 52.54
BOTTOM ASH % - 47.46

MASS ASH FROM CYCLONES - 2216.46 "

% CYCLONE ASH AS BOTTOM ASH - 89.86

% CYCLONE ASH AS FLYASH - 10.14

WEIGHT AVG C IN ASH - 21.88

UNBURNED CARBON % - 1.72



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 14A

TOTAL COAL FLOW : KLB/HR : 48.50
REBURN COAL FLOW : KLB/HR : 16.23

CYCLONE COAL FLOW : KIB/HR : 32.27

ASH IN FUEL : % : 6.15
CARBON IN FLYASH : % : 20.01

CARBON IN BOTTOM ASH : % : .50

ACUREX FLYASH CATCH : GR/DSCF: 2.05
MOLE RATIO DRY/WET GAS : : .92
BASE DENSITY OF GAS : LB/CFT : .08
GAS WEIGHT : KLB/HR : 515.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 1763.13
MASS C FLYASH - C FLYASH % * MASS FLYASH / I00 - 352.80

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / i00 - 2982.75

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 1572.42

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / i00 - 7.86

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 3343.41

FLYASH % - 52.73

BOTTOM ASH % - 47.27

MASS ASH FROM CYCLONES - 1984.61
% CYCLONE ASH AS BOTTOM ASH - 79.63

% CYCLONE ASH AS FLYASH - 20.37

WEIGHT AVG C IN ASH - 10.79

UNBURNED CARBON % - .74 .



ASH SPLIT & CARBON LOSS CALCULATIONS FOR TEST # 19A

TOTAL COAL FLOW : KLB/HR : 69.00
REBURN COAL FLOW : KLB/HR : 22.51

CYCLONE COAL FLOW : KLB/HR : 46.49

ASH IN FUEL : % : 6.15

CARBON IN FLYASH : % : 32.37
CARBON IN BOTTOM ASH : % : .50

ACUREX FLYASH CATCH : GR/DSCF: 1.96

MOLE RATIO DRY/WET GAS : : .90
BASE DENSITY OF GAS : LB/CFT : .08

GAS WEIGHT : KLB/HR : 765.00

ACUREX FLYASH MASS (LB/HR) - CATCH*RATIO*GSWT/(PBASE*7) - 2468.02
MASS C FLYASH - C FLYASH % * MASS FLYASH / i00 - 798.90

TOTAL ASH FROM FUEL - TOTAL COAL FLOW * ASH IN FUEL / I00 - 4243.50

MASS BOTTOM ASH - TOTAL ASH - ( FLYASH - C IN FLYASH ) - 2574.38

MASS C BOTTOM ASH - BOTTOM ASH * C IN BOTTOM ASH / I00 - 12.87

TOTAL REFUSE - TOTAL ASH + C IN FLYASH + C IN BOTTOM ASH - 5055.27

FLYASH % - 48.82

BOTTOM ASH % - 51.18
J

MASS ASH FROM CYCLONES - 2859.14

% CYCLONE ASH AS BOTTOM ASH - 90.49
% CYCLONE ASH AS FLYASH - 9.51

WEIGHT AVG C IN ASH - 16.06

UNBURNED CARBON % - 1.18
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