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This report was prepared as an account of work sponsored by an
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ABSTRACT

A Type IV Sustained Pilot Plant demonstration of SRC-II vacuum flash
drum bottoms obtained from the liquefaction of Powhatan coal at Ft.
Lewis, Washington was successfully completed at Texaco's Montebello
Research Laboratory.

Approximately 83 tons of SRC-I1 residue were gasified during four pilot
plant runs at 1200 and 600 psig. The longest continuous run was 127
hours, and a total of 237 hours of operation was accumulated. Operating
conditions were held substantially constant throughout the
demonstrations. The dry syngas produced contained over 90 (vol) percent
hydrogen plus carbon monoxide.

No major operating problems were experienced and all of the key phases
of the gasification were demonstrated. Steady state operating
conditions were obtained in all streams, and extensive envirommental
data were obtained.
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SUMMARY .

A Type IV Sustained Pilot Plant Evaluation of SRC-II vacuum flash drum
bottoms from the 1liquefaction of Powhatan Coal was successfully
completed at Texaco's Montebello Research Laboratoy.

Approximately 83 tons of SRC-II residue were gasified by reacting with
pure oxygen and steam in a high pressure Texaco pilot plant reactor
during four runs, 1In the first three runs the residue was gasified at
1200 psig, while in the fourth run, the residue was gasified at 600
psig. The runs lasted from 7.4 to 126.9 hours each and a total of 236.7
hours of demonstration was accupulated, On the average, the SRC-II
residue contained 65 (wt) percent carbon and 27 (wt) percent ash. It was
fed to the Texaco gasifier as a molten fluid which was diluted with five
percent of a coal based heavy distillate for viscosity control. The
residue feed rate and the steam/residue ratio were held substantially
constant throughout the run, while the oxygen/residue ratio was slightly
varied to maintain smooth operating conditions. The oxygen/residue
ratio was varied between .72 and .84 (avg. = .79) pounds/pound. The
conversion of carbon to syngas varied from 98.3 percent to 99.8 percent
(avg = 99.3 pct.). An average of 29.4 standard cubic feet of hydrogen
plus carbon monoxide was produced per pound of residue feed. The
steam/residue ratio was held substantially constant at .45 pounds/pound.

The gasifier temperature was maintained within the range 2300°F to
2800°F. The cold gas efficiency varied between 77 percent and 83 percent
with an average of 80 percent, N

The ash was recovered as coarse slag, lockhopper fines and char, The
ratio of lockhopper fines to coarse slag was higher than that obtained
during the previous Type I1I evaluation. It varied from 13.6 to 1.9,
averaging 4.7 pounds per pound. The ratio of char to coarse slag
averaged 0.28 pounds per pound. The carbon content of the coarse slag
was under 0.2 (wt) percent; the carbon content of the lockhopper fines
varied between 0.6 percent and 5.6 percent depending on operating
conditions., The carbon content of the char varied between 1.5 percent
and 4.5 percent.

Steady state conditions were reached in all process streams, and exten~
sive analytical testing was completed.

No major problems were encountered in melting and pumping the residue.

)



INTRODUCTION

Objective

The objectives of a Type IV pilot plant demonstration are to establish
equilibrium conditions in all streams, to demonstrate sustained oper-
ation with the selected residue and to confirm the design basis. The
dembnstration consists of a 7-10 day sustained gasificaton run during
which up to 100 tons (500 barrels) of the selected coal liquefaction
residue are gasified at a pressure between 350 and 1200 psig. Operating
conditions are to be maintained substantially comnstant throughout the
run, The demonstration provides information which can serve as the
basis for a commercial design.

Background

Almost all coal liquefaction processes, which are being developed to
reduce our dependence on foreign oil, require hydrogen or synthesis gas
(a mixture of hydrogen and carbon monoxide) to solubilize the coal. In
order to obtain a favorable product yield in such a coal liquefaction
plant it is desirable to produce the needed hydrogen or synthesis gas
primarily from the residue fraction of the coal. This material,
together with the inorganic ash and some fraction of the converted coal,
may be recovered in various forms depending on the particular process.
Some of these streams are fluid at elevated temperatures and will make
excellent feedstocks for gasification using te Texaco Synthesis Gas
Generation Process to produce synthesis gas or hydrogen.

Texaco developed the non-catalytic partial oxidation process in the late
1940's to convert natural gas to synthesis gas which was then reacted
with steam to form additional hydrogen. Further developments enabled
the use of light oils, residual oils and asphalts as feedstocks. Texaco
has carried out work that has demonstrated the feasibility of gasifying
coal-water slurries.

Exploratory pilot plant runs conducted in the summer of 1975 demonstrated
the feasibility of gasifying pumpable coal derived residues which
contained as much as 28 percent ash.

In June, 1976, a contract was awarded to Texaco by the U.S. Department
of Energy (DOE) which provided for three 1levels of testing to be
completed on residual materials from DOE sponsored coal liquefaction
projects. In September, 1979, the contract was extended and modified to
include a fourth level of testing., The four types of tests are shown in
Table I followed by a brief description of each.
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Table 1

Test Definitions

Description

Laboratory Evaluation

Preliminary Pilot
Plant Evaluation

Extended Pilot Plant
Evaluation

Sustained Pilot Plant
Demonstration

Max Sample Min. No Max. No.
Size of Samples of Samples
20 1bs 4 25
20 bbls 0 8
200 bbls 0 8
500 bbls 0 4



The Type 1 evaluation will determine the chemical composition and
physical properties of each material. On the basis of these results,
the mode of feeding the material to a Texaco gasifier will be selected
and the gasification conditions, yields and product gas composition will
be estimated. An assessment of the suitability of the material for
further testing will be made.

The Type II evaluation will comsist of a preliminary pilot plant test in
which approximately 20 barrels of the candidate feedstock will be
gasified. This short pilot plant evaluation will confirm the operability
of the process on the candidate feedstock and permit refining the
estimates of preferred processing conditions, product gas yileld and
composition. Unexpected operating problems will be identified.

The Type III evaluation will consist of an extended series of runs in
which approximately 200 barrels of the candidate feedstock will be
gasified. Operating conditions will be varied to further define the
optimum. Definitive heat and material balance data will be obtained.
The testing will provide information which will serve as the basis for
an analysis of thermal efficiency and operability of the particular
liquefaction process which the material is derived.

The Type IV evaluation will consist of a long sustained gasification run
in which approximately 500 barrels of the candidate feedstock will be
gasified. Operating conditions will be held substantially constant
throughout the run, The demonstration will provide information which
will serve as the basis for a commercial design.

All materials received will be given a Type 1 evaluation. Pilot plant
evaluations will be performed only on the most promising materials.

A Type 1 Laboratory Evaluation of a 20-pound sample of SRC~II vacuum
flash drum bottoms from the liquefaction of Powhatan coal was completed
in March, 1979. The sample was judged to be a suitable feedstock for
the Texaco Synthesis Gas Generation Process (Ref. DOE Report FE-2247-21).

A Type II preliminary pilot plant evaluation of SRC-II vacuum flash drum
bottoms from the liquefaction of Powhatan coal at Ft, Lewis, Washington
was completed in January, 1979. During this evaluation about 7.5 tons
of SRC-II vacuum flash drum bottoms were successfully gasified in a
single 15 hour pilot plant run at 350 psig. Data obtained from the run
are reproduced from DOE report Fe-2247-24 in Appendix A,

The Type IV Sustained Pilot Plant Demonstration Run of SRC-II vacuum
flash drum bottoms from the liquefaction of Powhatan coal at Ft. Lewis,
Washington was completed in February, 1980, The results of this
evaluation are discussed in this report.



Scope

This report covers work performed at Texaco's Montebello Research Labor-
atory under contract DEAC 01-76ET10137(formerly EX~76-C01-2247) with the
United States Department of Energy (DOE) during the priod January 1980
through February 1980,

Specifically, the work includes a Type IV Sustained Pilot Plant Demon-
stration of SRC-II vacuum flash drum bottoms from the liquefaction of
Powhatan coal. Three gasification runs were completed at 1200 psig and
a fourth gasification run was completed at 600 psig. All rums were com-
pleted in the Texaco High Pressure Pilot Plant gasifier.



PROCESS DESCRIPTION

The Texaco Synthesis Gas Generation Process is a non=-catalytic Partial
Oxidation Process that is based on certain reactions between oxygen and
hydrocarbons that take place at high temperature to produce synthesis
gas composed primarily of hydrogen and carbon monoxide., The reactions
occur when the hydrocarbon and a deficiency of oxygen are introduced
under pressure into a refractory lined vessel.

In order to control both the temperature .and the conversion of hydro-
carbon to gas, steam or liquid water 1s often added to the reactor.
Gasification efficiency if enhanced to the degree that the steam-carbon
reaction can be made to take place.

The high temperature synthesis gas produced in the gasifier can be
treated in one of two ways. It can be quenched directly in water, which
saturates the syngas with water vapor so that no additional steam is
required for water-gas shift conversion, or it may be routed through a
synthesis gas cooler, which produces a separate stream of high pressure
steam. Both modes are being used in commercial operations. The direct
water-quench approach is often favored in hydrogen and ammonia plants.

The quenched or partially cooled synthesis gas is scrubbed with water to
remove any entrained char and then processed further depending on the
end product desired.

A block diagram of a plant designed to produce hydrogen from coal lique-
faction residue is shown in Figure 1.

The scrubbed synthesis gas is reacted with steam in a shift converter to
produce additional hydrogen. All of the sulfur in the gas after shift
conversion is in the form of H2S or COS and is removed along with C02 in
one of several commercially available processes. The sulfur is then re-
covered in a conventional manner, The small amount of residual CO re~
maining in the product hydrogen may be eliminated if necessary by
methanation, copper liquor scrubbing, or nitrogen washing.

Any char produced in the gasifier is washed from the gas by quenching
and scrubbing with water., The char-water slurry is then allowed to
thicken by settling, or by the use of centrifugal force. Depending on
its carbon content, the char may be recycled to the process after some
further preparation, or disposed of with the slag.

The slag produced in the gasifier is quenched with water and removed
through a lockhopper system. After dewatering, the slag 1is sent to
disposal.
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A blowdown stream of water is maintained to limit the buildup of dis-
solved solids in the circulating water streams. This blowdown stream,
which normally represents only a small fraction of the circulating
wvater, may be sent to a water treatment plant prior to reuse.

In the Texaco Synthesis Gas Generation Pilot Plant, only the direct
quench mode of operation is used.



PILOT PLANT PROCESS FLOW

Figure 2 is a process flow diagram of the Texaco gasification pilot
plant at the Montebello Research Laboratory. The pilot plant consists
of seven sections; the residue preparation and feed system, the oxygen
feed system, the steam feed system, the gasifier, the slag removal
system, the char recovery and water recycle system and the syngas treat-
ment system, The flow rate of each gaseous and liquid stream 1is
recorded during every run.

Residue Preparation and Feed System

The residue feed is pulverized to <% inch in a hammer mill, after which
it is pneumatically transferred to a feed bin. From the feed bin it is
charged by a screw feeder to a 1300 gallon melt tank at a rate of
approximately 1000 pounds per hour, and melted at a temperature of about
500°F under a nitrogen blanket. The melt tank is agitated and a pool of
molten residue is maintained in the melt tank at all times. When
necessary, solvent may be added to the melt tank to reduce the viscosity
of the molten residue to an acceptable level for pumping into the
gasifier. From the bottom of the melt tank, the molten residue is
circulated through a heat exchanger, heated to about 525°F, and then
returned to the top of the melt tank. This is done to allow the hot
molten residue to mix with the dry residue feed to speed the melting
process.

The melted residue is intermittently screened and transferred from the
melt tank to a 1000 gallon day tank which is mounted on a scale to allow
monitoring the charge rate. From the bottom of the day tank, the molten
residue 1is circulated continuously through a line strainer past the
suction of the high pressure residue charge pump and back to the top of
the day tank. This 1is done to insure that a positive pressure is main-
tained at all times at the suction of the high pressure residue charge
pump. The day tank 1is also blanketed with nitrogen during each run.

The molten residue 1is pumped to the gasifier under pressure at a con-
stant rate using a positive displacement plunger pump fitted with ex-
ternal ball check valves., The piping between each check valve assembly
and the corresponding pump cylinder is filled with a clean purge solvent.
An auxiliary pump is utilized to maintain a small purge rate (22X of
residue feed rate) of fresh solvent into each connecting pipe to prevent
molten residue from diffusing back to the charge pump cylinders.

Oxygen Feed System

Liquid oxygen of 99.9 percent purity is stored on site. The oxygen is
pumped up to the desired pressure and vaporized before feeding to the
gasifier. The flow rate of gaseous oxygen is measured with a conven-
tional orifice, recorded, and controlled at the desired flow rate during
each run. A steam heater is used to heat the oxygen to approximately
300°F prior to metering to insure a steady temperature at the orifice.
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Steam Feed System

Steam 1s generated on site at the desired pressure using a gas fired
vaporizer, The charge rate is controlled by pumping a constant weight
of boller feed water to the vaporizer using a positive displacement
pump. The flow rate is determined by welghing out of the feed tank.

Pilot Plant Gasifier

Steam, molten residue and oxygen are fed at constant, predetermined flow
rates to a proprietary Texaco burner frem which the streams enter the
gaslfler at the desired pressure and mass raiilo.

The pilot plant gasifier is a 5 ft diameter vessel which i1s divided
internally into two sections. The top section i1is 1lined with a
refractory material specifically designed to withstand the severe
operating environment expected. In this section, the partial oxidation
reactions take place. The lower section is a quench vessel. A reservoir
of water is maintaiped in the bottom of this vessel at all times.
Syngas leaving the top section of the gasifier passes through a water
cooled dip tube into the water in the quench vessel, Slag, and most of
the char, carried with the syngas remain in the water. The saturated
syngas 1is removed from the gas space above the water. Water is
continuously injected into the quench vessel to replace water lost by
evaporation and solids removal. The gasifier is designed to operate at
a maximum pressure of 80 atmosgpheres (1200 psig).

Slag Removal System

Molten slag, which forms during the gasification of the residue, is
carried into the quench chamber with the syngas. Upon contacting the
reservolr of water in the quench chawmber, the meliten slag solidifies.
The slag forms sand-like grains, spheres and teardrops that vary in size
from a few microns up to one half inch depending on the operating
conditions., Slag 1s removed from the bottom of the quench chamber
during each run with a lockhopper system.

The slag and water which are removed through the lockhopper system are
ducted to a dewatering screen where the slag 18 separated into coarse
and fine fractions. The coarse fraction is collected and weighed as a
soiid with less thar 10 percent moisture. The fine fraction 1is
collected and allowed to concentrate for later weighing, sampling and
disgposal.

Char Recovery and Water Recycle System

Duriong the gasification process, a small amount of char i1s formed which
must be removed and recycled when practical. Most of this material is
vemoved from the syngas in the water reservoir at the bottom of the
queach chamber. The char is less dense than slag and tends to remain
dispersed 1o the water.

11



A continuous side draw-off of char-water slurry is maintained during
each run., The slurry is cooled and sent to a settling vessel where it
is allowed to thicken for 1later removal, weighing, sampling, and
disposal.

The clarified water off the top of the settling vessel 18 recycled to
the process.

Final traces of char are removed in a scrubber in which the syngas is
contacted with additional water. The dilute char-water is collected in
a scrubber knockout pot from which it is continuously withdrawn and
combined with the quench water-char slurry in the settling vessel.

Syngas Treatment System

The saturated syngas 1s removed from the gas space above the water in
the gasifier quench chamber and fed through an orifice scrubber into a
scrubber knockout pot. Water sprayed into the orifice scrubber removes
final traces of char from the syngas. The syngas is then cooled to
condense and remove most of its water content, reduced in pressure,
metered with a conventional orifice, sampled and flared. A back
pressure controller on this line maintains a steady gasifier pressure at
the desired level,

12



FEEDSTOCK PROPERTIES

Residue

The residue was received in 55 gallon steel drums from the SRC-II pilot
plant at Ft. Lewis, Washington. It was in the form of brittle solid
flakes, approximately one quarter inch thick. Samples were taken peri-
odically from random drums and analyzed. The results of these analyses
are presented in Table II. The as-received residue had an average
carbon content of 64.6 percent and an average ash content of 27.2
percent.

The residue was crushed in a hammer mill to minus one quarter inch size
and periodically charged to a melt tank where it was melted under a
nitrogen atmosphere at 500~525°F. Each melt tank charge of residue was
diluted with approximately five weight percent heavy distillate to
reduce its viscosity to an acceptable level for pumping to the gasifier.
This small amount of solvent has a negligible effect on the residue
properties, except for viscosity, and will not effect the gasification
efficiency. In a commercial plant, were residue is expected to be fed
to the Texaco gasifier at a temperature of 600-650°F,no solvent dilution
should be required. The heavy distillate was obtained from the Fort
Lewis pilot plant where it was produced during operation in the SRC~I
mode.

Molten, diluted residue was charged periodically from the bottom of the
melt tank to a day tank which was held at 515-525°F under a nitrogen
atmosphere. From the day tank the residue was charged continuously to
the gasifier. Samples of diluted residue were obtained from the day
tank prior to beginning each run and during each run. The results of
thse analyses are presented in Table III.

Although there were only four runs completed, data were obtained during
the operation on a daily basis. Therefore each run was divided into
lettered data periods for purposes of presenting the data collected. 1In
those instances when operating conditions changed significantly during a
single day, the data period was divided into two numbered sub-periods as
listed on Table III and subsequent Tables.

On the average, the diluted SRC-II residue contained 66.0 weight percent
carbon and 26.0 weight percent ash, The diluted residue contained 2.75
weight percent sulfur and only negligible amounts of oxygen. At 450°F
its average viscosity was 1287 centipose while at 500°F its average vis-
cosity was 470 centipoise. The suspended solids were finely divided and

evenly dispersed and showed no tendency to settle at operating
temperatures.

Purge Solvent

A purge solvent was used to prevent molten residue from contacting the
packing on the residue charge pump. This solvent was injected at a rate
of approximately two (wt.) percent of the residue feed rate. The
solvent used was the same heavy distillate from the Ft. Lewis Pilot
Plant that was charged to the melt tank for viscosity control.

13
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Table II1
Analysis of As~Received SRC-II Residue From Powhatan Coal

Run 1 3 4 4 4 4 Avg. En—l

Wt. Pct.
C 64.84 64.34 65.91 63.31 66.11 63.34 64.64% 1.21
H 3.74 3.58 3.92 3.63 3.97 3.72 3.76 0.16
N 1.24 1.24 1.29 1.11 1.18 1.28 1.22 0.07
S 2.63 2.79 2.90 3.02 3.08 2.91 2.89 0.16
Ash 27.08 27 .59 25.71 28.93 25.63 28.40 27.22 1.36
O(By Diff) 0.47 0.46 0.27 0.00 0.03 0.35 0.27 0.21

HHV(Btu/Lb) 11536. 11178. 11730. 11127. 11612. 11138. 11387. 270.



ST

Run

Ultimate
Analysis
Wt, Pct.
C
H
Ash
S
N
O(By diff)
Ccl

True

Viscosity

Centipoise
at

450°F
500°F
550°F

Analysis of Diluted SRC-II Residue From Run Tank

FUSN | |
67.93 65.82
4.24 3.91
24,01 26.04
2.58 2.64
1.24 1.25

0.00 0.34

1480
487
207

Table III

65.80
3.75
26.15
2.54
1.26
0.50

2 3
66.62 68.11
3.93 4,25
25.30 24,00
2.54 2.50
1.22 1.14
0.39 0.00
35 PPM
760 478
261 190
134 109

3B.1 3B.2
66.27 65.98
3.91 3.62
25.94 25.94
2.65 2.72
1.17 1.18
0.26 0.56
1310

397

192

66.22
3.90
25.56
2.76
1.19
0.37

1690
521
165

66.46
3.93
25.39
2.77
i1.15
0.30
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Table III (Cont'd)
Analysis of Diluted SRC-II Residue From Run Tank

Run 4A 4B.1 4B.2 4c 4n 4E.1 4E.2 4F AVG &-1

Ultimate

Analysis

Wt. Pct.
C 66.73 66.16 65.57 65.38 65.38 64.73 64.41 64.50 66.0 0.98
H 3.91 3.99 3.86 3.86 3.85 3.83 3.81 3.73 3.89 0.16
Ash 25.26 25.93 26.35 26.61 26.58 27.30 27.73 27.61 25.98 1.05
S 2.68 2.84 2.78 3.04 3.03 3.00 2.88 2.87 2.75 0.17
N 1.30 1.08 1.15 1.11 1.16 1.14 1.13 1.29 i.18 0.065
O(By diff) 0.12 0.00 0.29 0.00 0.00 0.00 .04 0.00 0.20 0.20
cl 35 PPM 35 PPM 35 PPM 35 PFM 35 PPM

True

Viscosity

Centipoise

at
450°% 1095 1085 1785 1345 1845 1287 444
500°F 341 368 5%7 600 €03 821 470 181

550°F 183 178 250 268 269 348 209 69



Properties of the solvent are summarized in Table IV, The heavy
distillate had an initial distillation temperature of 546 deg. F and a
specific gravity of 1.087,

17



Table IV

Analysis of Heavy Distillate Purge Solvent
From Ft., Lewis, Washington

Ultimate Analysis Wt, Pct.
c 85.32
H 7.19
N 1.3
S 1.5
Ash .02
O(By Diff) 4.67

Distillation ASTM - D86 @ 760 mmHg *

IBP 546°F
5% 559°F
10% 567°F
20% 580°F
40% 607°F
60% 638°F
80% 697°F
EP 700°F
SP Gr 60/60 1.087

* Data From P&M Coal Mining Company, Sample 1667

18



DATA TREATMENT

Because of inherent errors associated with metering flow rates, reading
scales, and obtaining representative samples of the various solids and
slurries involved in the process, raw pilot plant data should be
adjusted in some manmner to close all of the material balances. This
should be dome before the data can be used for design purposes with
confidence.

All of the material balance data reported in the following section have
been processed by computer to obtain 100 percent recoveries for each of
the major elements and for the ash, Each stream and the analysis of
each stream was varied in relation to its known standard error until
closure of all material balances was obtained with a minimum total
deviation. This usually results in very minor changes to be measured
variables. In the data reported here, however, it was discovered that
gross errors in the measurement of the residue and oxygen feed rates had
occurred in all runs. In order to obtain reasonable material balances
it was necessary to decrease the measured oxygen feed rate by five per-
cent. This has been done to all of the data reported n Appendix C as
raw data., . No explanation could be found for threse errors. The dry
syngas rate was confirmed by metering through two orifice runs in
series,

It is assumed that the measured amounts and concentrations of char-water
slurry and fine slag-water slurry were relatively accurate. Any
significant correction to the ash balance required was made to the
recovered coarse slag. Since the coarse slag contained very little
carbon, this material had no effect on any of the other material
balances.

The standard errors used to prepare the material balances are listed in

Table V. Computer balanced data are included in Appendix B and the
adjusted raw pilot plant data are included in Appendix C.
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Table V

Standard Errors Used to Prepare
Material Balances

Stream

Oxygen Feed Rate
Residue Feed Rate
Steam Feed Rate
Syngas Flow Rate
Char Recovery Rate
Flash Gas Flow Rate
Component Analysis in Residue Except Oxygen
Oxygen
Component Analysis in Syngas, Except CO2
co2
Component Analysis in Flash Gas,

Except ﬁz, CO and CO2

H2 & CO

coz
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Std Error’%
2.5%
2.5%
2.5%
2.5%

50%
152
2%
52
2%
3%

2%
5%

10%



DISCUSSION AND RESULTS OF PILOT PLANT DEMONSTRATION RUNS

Operating Experience & Material Balances

Four runs were completed 1in the Texaco high pressure residue
gasification pilot plant charging molten SRC-II wvacuum flash drum
bottoms from the liquefaction of Powhatan coal. The runs lasted 43
hours, 7 hours, 60 hours and 127 hours respectively for a total
accumuiated on stream time of 237 hours. Approximately 83 toms of
SRC~11 residue were gasified. The first three runs were carried out at
1200 psig while the last run was carried out at 600 psig.

The feed streams were: molten SRC-II residue, steam and oxygen. The
product streams were: dry synthesis gas, water flash gas, slag and char.

The properties of the SRC-II residue were discussed in a previous
section. Process steam was generated on site at 1500 psig and fed to
the gasifier at a temperature betwen 690°F and 750°F. Oxygen was
available on site at a purity of approximately 99.9 percent.

The properties of the product streams will be discussed individually in
the following sections.

The initial objective of the test was a sustained run of 7 to 10 days
duration at steady operating conditions.

On the average, one pound of diluted residue gasified produced 29.4
standard cubic feet of CO plus H2. ~ An overall conversion of 99.3
perceat was achleved with 0.785 pounds of oxygen per pound of diluted
resldue. The steam to residue feed rate of 693 pounds per hour, The dry
syngas produced contained over 90 volume percent CO + H2 with an average
C0/82 ratio of 1,52.

The cold gas efficiency averaged 79.7 percent, but was as high as 82.5
percent during the first run. During the latter runs oxygen in excess
of the amount needed to achieve complete conversion was required to
raise the gasifier temperature, The gasifier was operated within the
temperature range 2300-2800°F,

Table VI summarizes the important material balance data obtained during
each pilot plant run. For purposes of data analysis each run was
divided into lettered 24 hour data periods, In those few runs where
glgnificant changes in operation occurred within a 24 hour data period,
the data were divided into two numbered sub-periods.

Raferring to Table VI, 99 percent of the input mass is accounted for by
the output streams listed. The missing one percent is assumed to be H2S
and NH3 that are required to close the material balances but were not
measured during the runs. The fuel analysis shown includes the approxi-~
mately two percent purge solvent that was added at the charge pump.
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Table VI

Computer Balanced Data From Gasification of
SRC~II Coal Liquefaction Residue From Powhatan Coal

Run Number 1A 1B 1C 2
Data Period, Hrs 11.6 24.0 7.3 7.4
Gasifier Pressure, psig 1200. 1191, 1200. 1200,
Charge to Gasifier
Fuel Rate * » Lb/Hr 716. 727. 726. 709,
Steam Rate , Lb/Hr 312. 312, 311. 311.
Oxygen Rate » Lb/Hr 571, 530. 521, 553,
Total Charge ,» Lb/Hr 1599. 1569. 1558. 1573.
Qutput From Gasifier
Dry Product Syngas s Lb/Hr 1252. 1223. 1215. 1212,
Flash Gas s Lb/Hr 33. 34. 34, 34,
Char , Lb/Hr 4, 4, 4, 9.
Coarse Slag , Lb/Hr 10. 10. 10. 18.
Lockhopper Fines , Lb/Hr 132, 124, 130. 198,
Missing Ash , Lb/Hr 19. 51. 51, (~40.)
Water in Syngas , Lb/Hr 132, 106. 100. 142,
Total Output s Lb/Hr 1582. 1552, 1544, 1573.
Analytical
Fuel Analysis, Wt. Pct.
c 68.9 66.5 66.3 67.1
H 4.4 4.0 3.8 4.0
N 1.2 1.2 1.2 1.2
S 2.5 2.6 2.5 2.5
Ash 22,7 25.2 25.5 24,7
O(By Diff) 0.3 0.5 0.7 0.5
Carbon Conversion (Wt. Pct.) 99.5 98.9 98.5 98.3
Dry Product Syngas Analysis, Vol. Pct.
H2 37.01 37.73 37.73 36.68
co 55.35 54,44 54.05 54.07
Cco2 - 7.05 7.19 7.60 7.90
N2 0.02 0.00 0.00 0.50
H2S 0.37 0.44 0.40 0.58
cos 0.04 0.05 0.04 0.05
CH4 0.13 0.12 0.15 0.19
A 0.03 0.03 0.03 0.03
SCF (H2+CO)/Lb Fuel 31.4 30.4 30.0 29.8

*Fuel=Diluted Residue From Charge Tank Plus Solvent Purge
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Table VI (Cont'd)

Computer Balanced Data From Gasification of
SRC~II Coal Liquefaction Residue From Powhatan Coal

Run Number 3A 3B.1 3B.2 3C 3D
Data Period, Hrs 8.2 8.0 16.0 24.0 3.3
Gasifier Pressure, psig 1194, 1198. 1198. 1195. 1191,

Charge to Gasifier

Fuel Rate * , Lb/Hr 714, 703. 678. 675. 673.
Flash Gas s Lb/Hr 315. 314, 316. 315. 319.
Char , Lb/Hr . 602, _562. 525, 528, 528.
Total Charge ,» Lb/Hr 1631. 1579. 1519. 1518. 1520.
Qutput From Gasifier
Dry Product Syngas , Lb/Hr 1255, 1203, 1159. 1150. 1147.
Flash Gas , Lb/Hr 34. 36. 36. 3s5. 35.
Char , Lb/Hr 1Q. 6. 5. S. 5.
Coarse Slag , Lb/Hr 57. 53. 49. 49, 50.
Lockhopper Fines , Lb/Hr 95. 100, 91. 90. 9.
Missing Ash , Lb/Hr 10. 23. 29. 27. 20.
Water in Syngas » Lb/Hr 153. 142, 138. 147. 153
Total Output ,» Lb/Hr 1614, 1563. 1507. 1503. 1504,
Analytical -
Fuel Analysis, Wt. Pct.
c 68.5 66.5 66.5 66.8 67.0
H 4.3 4,1 3.7 4.0 4.0
N 1.1 1.2 1.2 1.2 1.2
S 2.5 2.6 2.7 2.7 2.7
Ash 23.5 25.5 25.2 24.9 24.7
O(By Diff) 0.1 0.1 0.7 0.4 0.4
Carbon Conversion (Wt. Pct.) 99.1 99.5 99.5 99.5 99.5
Dry Product Syngas Analysis, Vol. Pct.
H2 36.00 36.37 36.31 36.18 36.20
co 54.03 53.70 53.92 54.95 4,97
Cco2 9.38 9.31 8.96 8.17 8.13
N2 0.00 0.01 0.24 0.06 0.06
H2S 0.40 0.40 0.36 0.42 0.42
cos 0.04 0.05 0.05 0.03 0.03
CH4 0.12 0.13 0.13 0.17 0.17
A 0.03 0.03 0.03 0.02 0.02
SCF (H2+CO)/Lb Fuel 29.8 29.2 29.2 29.5 29.6

* Fuel=Diluted Residue from Charge Tank Plus Solvent Purge
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Table VI (Cont'd)

Computer Balanced Data From Gasification of

SRC~II Coal Liquefaction Residue From Powhatan Coal

Run Number
Data Period, Hrs
Gasifier Pressure, psig

Charge to Gasifier
Fuel Rate *
Flash Gas
Char

Total Charge

OQutput From Gasifier
Dry Product Syngas
Flash Gas
Char
Coarse Slag
Lockhopper Fines
Missing Ash
Water in Syngas

Total Output

Analytical
Fuel Analysis, Wt. Pct.

mETO

Ash
0(By Diff)

Lb/Hr
Lb/Hr
Lb/Hr
Lb/Hr

Lb/Hr
Lb/Hr
Lb/Hr
Lb/Hr
Lb/Hr
Lb/Hr
Lb/Hr
Lb/Hr

Carbon Conversion (Wt. Pct.)

Dry Product Syngas Analysis, Vol. Pct.

H2
Co
Cco2
N2
H2S
Cos
CH4
A
SCF (H2+C0)/Lb Fuel

4A 4B.1 4B.2 4C 4D 4E.1 4E.2 4F
8.1 11.0 13.0 24.0 24.0 13.0 11.0 22.8
600. 600. 600. 600. 600. 600. 600. 600.
684. ' 685. 675. 669. 688. 709. 703. 690.
315. 309. 309. 315. 315. 315. 316. 311.
552. 539. 533. 534. 543. 559. 568. 557,
1551. 1533. 1517. 1518. - 1546. 1583. 1587. 1558.
1163. 1161. 1148. 1133. 1173. 1206. 1201. 1185.
33. 32. 31. 27. 22. 19. 20. 24,
21. 20. 18. 17. 9. 4. 3. 13.
60. 60. 58. 43. 52. 44. 44, 9.
90. 85. 78. 118. 116. 155. 151. 155.
3. 14. 23. 3. 5. (-12.) -7.) 8.
167. 150. 153. 169. 158. 160. 166. 160.
1537. 1522. 1509. 1510. 1535. 1576. 1578. 1554.
66.6 66.5 66.2 65.7 65.9 65.4 65.2 65.4
4.1 4.1 3.9 4.0 3.9 3.9 3.9 3.8
1.3 1.1 ‘1.2 1.1 1.2 1.1 1.1 1.3
2.7 2.8 2.7 3.0 3.0 3.0 2.8 2.8
25.1 25.4 25.6 26.1 25.9 26.5 26.8 26.6
0.2 0.1 0.4 0.1 0.1 0.1 0.2 0.1
99.4 99.4 99.4 99.2 99.5 99.3 99.3 99.8
35.27 36.16 35.63 35.51 35.42 35.40 35.11 35.15
55.74 55.40 55.14 54.82 55.27 55.00 54.05 54.17
8.18 7.66 8.36 8.67 8.38 8.42 9.79 9.35
0.11 0.08 0.12 0.22 0.14 0.36 0.26 0.53
0.57 0.56 0.62 0.65 0.67 0.70 0.71 0.71
0.04 0.04 0.04 0.04 0.03 0.03 0.04 0.04
0.06 0.07 0.06 0.06 0.06 0.06 0.01 0.02
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
29.1 29.6 29.1 28.7 29.1 28.9 28.2 28.5

* Fuel=Diluted Residue from Charge Tank Plus Solvent Purge



Approximately 53 percent of the steam fed to the gasifier reacted with
CO or C., The remaining 47 percent exited the gasifier as saturated
water vapor with the syngas.

Synthesis Gas

The dry synthesis gas produced contained over 90 volume percent H2+CO.
The actual value decreased from 92,2 percent in rum 1 to 90.3 percent in
run 4. The reason for this reduction is that increasing amounts of syn-
gas were reacted with excess oxygen to raise the temperature of the
gasifier. This may also be seen from the CO2 concentration which
increased from 7.2 volume percent during run 1 to 8.7 volume percent
during run 4. The ratio of CO/H2 increased from 1.46 during run 1l to
1.55 during run 4, averaging 1.52 overall.

The concentration of H2S in the dry syngas increased from an average of
0.42 volume percent during the 1200 psig runs to 0.66 volume percent
during the 600 psig run., This occurred because less H25 dissclves in
the quench water at lower pressures.

The concentration of CH4 in the dry syngas decreased from an average of
0.14 volume percent during the 1200 psig runs to 0.05 volume percent
during the 600 psig run., This phenomenon is commonly observed. At a
constant pressure level the CH4 concentration increases with decreasing
reactor temperature.

On the average, one pound of diluted residue gasified produced 29.4
standard cubic feet of dry syngas.

Samples of syngas have been analyzed for trace organic compounds and
priority pollutants. These analyses will be made available upon request
to those who have a current Secrecy Agreement with Texaco Development
Corporation.

Water Flash Gas

When the pressure of the quench and scrubber blowdown water streams was
reduced to one atmosphere, gaseous components from the syngas which were
dissolved in the water were released. This flash gas contained augmented
amounts of CO02 and H2S due to the higher relative solubilities of these
two components. Table VII lists a typical flash gas analysis obtained
during operation at 1200 psig and at 600 psig. Very little difference
between the two samples is evident.

The amount of flash gas obtained varied with the pressure of the gasi-
fier and the temperature of the quench and scrubber blowdown water.
During the 1200 psig runms, the flash gas represented about 2.0 volume
percent of the syngas; during the 600 psig runs the flash gas repre-
sented about 1.5 volume percent of the syngas.
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Typical Analysis of Water Flash

Component

H2
co
€02
N2
CH4
H2S

cos

Total

Table VII

Vol Percent
@ 1200 PSIG
Gasifier Pressure

23.7

29.1

39.7

100.00

26

0.02

0.09

7.30

0.01

0.05

Gas

Vol Percent
@ 600 PSIG
Gasifier Pressure

24.0

0.00
0.07

T100.00



Slggﬁand Char

Typical particle size distributions of coarse slag, lockhopper fines and
char recovered from each of the four rumns are shown in Figure 3 through
Figure 6.

The coarse slag was granular material that was caught on an 8 mesh de-
watering screen located at the discharge of the 1lockhopper.
Approximately 20 percent of this material was smaller than 0.1 inches in
diameter; the remainder of this material was in the form of random
irregularly shaped glassy particles of up to one half inch in length.
It had an average true density of 2.52 and an average bulk density of
1.46, and it contained very little carbon (*0.17).

The lockhopper fines were solid material that passed through the 8 mesh
dewatering screen. From 16 to 68 percent of this material was smaller
than 44 microns in diameter, depending on operating conditions. It had
an average true density of 2,52 and an average bulk density of 1.40. The
carbon content of the lockhopper fines varied from 0.56 percent to 5.6
percent depending on run conditions.

The char was solid material that was recovered from the bottom of the
clarifier during each run. This material is predominantly the finer
fraction of the lockhopper solids that tends to remain suspended in the
water in the quench chamber, and, therefore, is carried out with the
quench blowdown water into the clarifier. Essentially all of the char
was smaller than ,033 inches in diameter and from 50 to 100 percent of
the material was smaller than 44 microms in diameter, depending on oper-
ating conditions. It had an average true demsity of 2.36 and an average
bulk density of 1.16. A 68 percent slurry of char in water recovered
during run 4 had an average density of 1.746. The carbon content varied
from 1.5 percent to 4.5 percent,

The distribution of the three solid streams obtained as a percentage of
ash fed to the gasifier is summarized in Table VIII for each run,

During the first run, approximately 84 percent of the input ash was
accounted for in the slag and char. Very little coarse slag and char
were produced. The ratio of fines to coarse slag was 13.6, and the
lockhopper fines produced were extremely fime (55% through a 325 mesh
screen).

The second run was of very short duration (7.4 hours) and steady state,
operation may not have been obtained. The recovered solids contained
128 percent of the input ash, thus some of the ash missing from the
first run was recovered.

During the third run the amount of coarse slag increased significantly,
The ratio of lockhopper fines to coarse slag decreased to 1.9, and 87
percent of the input ash was accounted for. The lockhopper fines were
not as fine as those produced during run 1 (327 through a 325 mesh
screen).
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FIGURE 3
TYPICAL SIZE DISTRIBUTION OF DRY SLAG AND CHAR
FROM RUN 1
CUMULATIVE PER CENT THROUGH MESH
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FIGURE 4
TYPICAL SIZE DISTRIBUTION OF DRY SLAG AND CHAR
FROM RUN 2
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FIGURE 5
TYPICAL SIZE DISTRIBUTION OF DRY SLAG AND CHAR
FROM RUN 3
CUMULATIVE PER CENT THROUGH MESH
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FIGURE 6
TYPICAL SIZE DISTRIBUTION OF DRY SLAG AND CHAR
FROM RUN 4
CUMULATIVE PER CENT THROUGH MESH
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Table VIII

Ash, Slag and Char Distribution, Raw Data* From

Powhatan SRC-II Coal Licuefaction Residue Gasification

C
Run No. Hrs. % of Input Ash Recovered in Lbs Char on $C $C
Coarse Lb Coarse Lb Coarse Coarse on on
Slag Fines Char Missing Slag Slag S}ag \ Fines Char
1 - 42.9 5.8 76.2 2.3 15.7 13.6 0.41 0.13 3.8 4.1
2 7.4 10.8 112.¢ 5.3 (-28.,1) 11.0 0.51 0.16 . 3.8 4.0
3 59.5 30.0 53.8 3.3 12.9 1.9 0.10 0.10 2.4 3.6
4 126.9 24.3 66.8 6.2 2.0 2.6 G.30 0.11 2.0 2.0

*
Raw Data Adijusted

by Reducing Measured

Residue Feed Rate by 10%



The fourth run was carried out at 600 psig to decrease the residence
time in the gasifier. As can be seen from Table VIII, the ratio of
lockhopper fines to coarse slag changed very little from the previous
1200 psig run (2.8 vs 1.9). The amount of =325 mesh particles in the
lockhopper fines actually increased from 32 percent to 43 percent., A
total of 98 percent of the input ash was recovered.

The amount of char produced in all of the runs was very small, The
ratio of char to coarse slag varied from 0.1 to 0.5 pounds per pound.
From 2 to 7 percent of the input ash was recovered as char. The carbon
content of the char was comparable to the carbon content of the lock-
hopper fines, hence no advantage in separating the two materials is
obvious.

Table IX shows a typical analysis of the ash in the residue feed and in
the three solids output streams obtained. Only minor differences in the
composition are apparent., There 1s a significant difference between the
fusion temperature of the ash in the charge residue (2254°F) and the
fusion temperatures of the slag and char (2390°F-2478°F)., This
difference appears to be related to the alkali metals content of the ash
which increases in the same order as the fusion temperature decreases.

Semiquantitative analysis by emission spectrograph of the ash from the
charge residue and from the coarse slag, lockhopper fines and char are
summarized for several runs in Table X. When comparing the slag and
char with the ash in the residue it 1s apparent that there i1s a signifi-
cant increase in chromium and a decrease in calcium in the coarse slag
that is not observed in the lockhopper fines or in the char, There is a
decrease in sodium concentration in all of the output solids, and little
or no potassium detected in any of the solids. It is assumed that these
elements are leached into the circulating water streams,

Table XI summarizes the analytical and physical data obtained from the
slag and char for each run data period.

Samples of slag were sent to ORNL for leaching tests., Settling and fil-
tration tests with lockhopper fines and char were conducted on location
by Hydroscience Inc. of Westwood, New Jersey under contract with Gulf
Mineral Resources Company.

Water Quality

Samples of quench and scrubber blowdown water and clarifier water were
taken frequently throughout the runs and analyzed for a large number of
dissolved compounds, These analyses included sulfides, chlorides,
ammonia, cyanides and formates as well as ten other dissolved
components.

In addition, determinations of pH, TDS, TSS, TOC, TIC and COD were made.
These data have been transmitted to Gulf Mineral Resources Company and
are available upon request to others who have executed a current Secrecy
Agreement with Texaco Development Corporation.
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ASTM D-2795

Description

$102
Al1203
Fe203
Ca0
K20
Mg0
Na20
Ti02
P205
s03

Table IX

Typical Ash Analysis
SRC~II Residue From Powhatan Coal

Charge Residue Coarse Slag

wtZ

43.88
21.54
24,05
2.44
1.93
0.74
0.63
1.53
0.17
1.78

ASTM D-1857 Ash Fusion Temperatures,

Initial Temperature 2007
Softening Temperature 2111
Hemispherical Temperature 2273
Fusion Temperature 2254

w
o

weZ

42.98
24,29
22,48
1.96
1.35
0.29
0.36
0.88
0.13
1.67

Fine Slag
Wtz

41.22
21.29
25.18
2.08
1.57
0.67
0.43
2.36
0.12
1.29

Reducing Atmosphere, Deg. F.

2052
2084
2289
2478

1954
2070
2273
2415

Char
wt%

41.98
20.94
23.77
2.58
1.42
0.61
0.58

- 3.28

0.12
1.29

1945
2044
2255
2390
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Table X

Semiquantitative Analysis by Emission Spectrograph
Ash From Gasification of Powhatan SRC~II Residue

Charge Residue Wt%

Coarse Slag WtX

Lockhopper Fines

Element Run 4C Run 4E Run 4F Run 2 Run 4C Run 4E Run 2 Run 4C Run 4E
Si 23.9 22.94 21.93 24.6 26.0 25.4 20.8 25.2 23.2
Fe 14.65 11.275 12.29 10.8 11.7 11.7 13.9 14.1 - 15.2
Al 8.87 i1.66 11.96 11.8 9.7 11.7 11.9 8.9 12.2
Ca 1.66 1.75 1.76 1.28 .90 .97 1.6 1.5 .85
Mg 0.50 . 505 .797 .66 .26 .26 .72 .32 .27
Ti 0.58 .738 .664 47 .59 46 .62 54 .57
Mn 0.0278 .025 .032 . 046 .029 .028 .029 .028 .02
Cr .0208 .0214 .0176 .31 .29 .22 044 .022 .026
B 0424 .043 .,0432 .048 .050 .048 .024 .035 .039
Pb TR <€ .004 - - NDK.OL NDL.,02 NDKL.01] TR<Z.01 - NDL.Ol
Ga . 0085 .0085 .0073 .004 .0036 .0037 011 .008 .0059
Ni 024 .0194 .0133 .018 .0088 014 .026 .020 .0016
MO .0077 .0058 .0029 .011 .002 .0028 .0036 .0043 .0025
v .0166 .0139 ,0133 .018 .019 .013 .023 .012 014
Cu .010 .0093 .0153 .012 .0065 .018 .012 .019 .085
Na .733 177 .565 .27 .37 .32 .085 47 .25
Zr .0196 .043 .0196 .018 .016 .013 .020 .022 .019
co 0077 .0069 .0069 .013 013 .013 012 .0l1 .012
K .04 TR<.04 - ND<L.10 - TR<.10 - - -
Sr .0289 .021 .0289 .018 .027 .038 .019 067 .051
Sa ND < .0008 - - - NDL.003  ND<K 003 1 NDL.003
Zn ND £ .01 - - -~ NDL.03 ND<.03 - NDL.03
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Table X(Cont'd)

Semiquantitative Analysis by Emission Spectrograph
Ash From Gasification of Powhatan SRC-II Residue

Char

Element Run 2 Run 4C Run 4E
Si 25.1 22.5 26.2
Fe 12. 14.7 11.2
Al 10. 9,7 10.1
Ca 1. 1.1 1.6
Mg .60 .29 .30
Ti .47 .69 .64
Mn .031 .024 .031
Cr 024 .027 .022
B . 046 .041 .063
Pb - - -
Ga .017 .01 .007
Ni .025 .015 .014
Mo .0045 .0056 .0031
\'/ .020 .022 .016
Cu .015 .0072 .0099
Na .66 .29 .30
Zr .016 .018 .021
Co .012 .0067 .0058°
K - - -
Sr .016 .061 .051
Sn - - -

Zn
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Gasification of SRC~II Residue From Powhatan Coal

X of Input Ash Recovered

Ultimate Analysis (wtX)

0mZED

Ash
Total

Bulk Density
True Density

Sieve Analysis
(Wt% on Sieve)

8

14
20
40
100
200
325
-325

* See Analysis of Run 1C

Table XI

Slag and Char Properties

Run No.

1A%

Coarse

6.0

Fine

80.3

1.88
.05
.03
.81

97.23
1560.0

1.124
2.525

42
1.00
1.50

21.20
28.35
14.00
33.53

Char

2.4

Total

88.7

Run No. 1B*
Coarse Fine Char Total
5.4 70.3 2.1 77.8
4.24 4.02
.07 .10
.05 .10
1.49 1.37
9.15 94.41
100.0 100.0
10134
2.3786
.28 -
.50 .01
.97 .11
11.30 2.14
18.38 12.77
13.57 13.58
55.00 71.39
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Table XI(Cont‘'d)

SRC~11 Residue Gasification
Slag and Char Properties

Run No, 1C* Run No.
Coarse Fine Char Total Coarse Fine
2 of Input Ash Recovered 5.6 70.0 2.1 77.7 10.4 108,2
Ultimate Analysis (WtX)
c .13 5.55 4.21 .16 3.80
H .10 .10 w11 .02 .08
N .14 .12 .10 .09 .09
] 26 1.72 1.75 .15 1.22
Ash 99,37 92.51 93.83 99.58 94.83
Total 100.0 100.0 100.0 100.0 100.0
Bulk Density 1.695 .9930 1.6286 1.2956
True Density 2.70 2.2643 2.7875 2,4286
Sieve Analysis
(WtZ on Sieve)
8 78.23 - 0 0 80.00 0
i4 16.44 0 0 13.34 .63
20 1.19 .02 .11 2,78 .93
40 .36 .20 .67 .89 1.08
100 .45 4.05 4.15 .45 17.78
200 .51 13.0 7.45 .49 20,80
325 .49 11.70 -14.85 .45 12,33
~325 2,33 17.03 72,77 1.60 46.45

* Samples of the coarse, fine and char are composite of Run 1A through 1C

Char
5.1

4.52
.10
.09

1.61

93.68

100.0

1.1346

.31
.26
.97
4.93
15.70
13.67
64.16

Total
123.7



X of Input Ash Recovered

Ultimate Analysis (Wt%)
C
H
N
]
Ash
Total

Bulk Density
True Density

Sieve Analysis
(WtX on Sieve)

8

14
20
40
100
200
325
-325

Table XI(CQnt'd)

SRC-1I1 Residue Gasification

Slag and Char Properties

Run No. 3A
Coarse Fine Char Total
34.0 55.4 6.1 95.5
27 4,14
.04 .08
.05 .12
.20 1.36
99.44 94.3
100.0+ 100.0
1.7321 1.034
2.8167 2.4188
63.56 0
27.27 .10
7.44 .20
1.19 .38
.18 5.40
.07 13.20
.03 16.75
.26 63.97



[0} 4

% of Input Ash Recovered

Ultimate Analysis (wtZ)
C
H
N
S
Ash
Total

Bulk Density
True Density

Sieve Analysis
(WtX on Sieve)

8

14
20
40
100
200
325
-325

Table XI(Cont'd)

SRC-1I Residue Gasification

Slag and Char Properties

Run No. 3B.1

Coarse Fine Char Total

29.5 53.9 3.0 86.4
.09 2.14 2.76
.04 .03 .05
.03 .03 .07
.19 .57 1.08
99,65 97.23 96.04
100.0 100.0 100.0
1.8021 1.8964 1.1375
2.70717 2.6940 2.2750
83.64 0 0
13.20 16.30 .08
2.47 15.55 .12
.36 6.37 .13
.06 22.95 .58
.01 16.0 11.94
.01 6.92 17.86
.25 15.91 69.29

Run No. 3B,.2

. Coarse Fine

29.4 53.8

.09
.04
.06
.20
99.61
100.0

1.7707
2.7829

79.25
17.32
2.60
.35
.03
.03
.02
.40

Char

2.9

4.46
.10
.10

1.61

93.73
100.0

1.0211
2.2938

.03
.03
.13
1.63
8.31
13.62
76.25

Total

86.1



Ty

% of Input Ash Recovered

Ultimate Analysis (WtX)

gmz:n

h
Total

Bulk Density
True Density

Sieve Analysis
{WtZ on Sieve)

8

14
20
40
100
200
325
-325

Table XI(Cont'd)

SRC-11I Residue Gasification
Slag and Char Properties

Run No. 3C

Coarsge Fine Char

29.6 54.1 3.0

.05
.02
.03
S
99.71

100.0

1.7260
2.7750

65.45
23.83
4.23
1.05
.87
1.44
.90
2.18

Run No. 3D
Total Coarse Fine Char Total
86.7 30.4 56.1 3.1 89.6
2.32 4.46
.08 .ll
.11 .06
1.16 .60

96.33 94.77
100.0 100.0

1.5630 .9353
2.5781 2.1806

4.60
.45
1.10
16.00
32.0
13.27
32.58

(")
[

e o o @
VWO NN=000
CoO~NN Wb
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X of Input Ash Recovered

Ultimate Analysis (Wt%)

[ --Nel

Ash
Total

Bulk Density
True Density

Sieve Analysis
(Wt% on Sieve)

8

14
20
40
100
200
325
-325

Table XI(Cont'd)

SRC-11I Residue Gasification

Slag and Char Properties

Run No. 4A Run No. 4B.1
Coarse Fine Total Coarse Fine Char Total
34.0 47.0 91.9 34.5 45.5 10.6 90.6
.08 .27 2.73 1.81
.04 .03 .09 .10
.08 0 .07 .12
.19 .59 1.74 .95
99.61 99.11 95.37 97.02
100.0 100.0 100.0 100.0
1.6586 1.6929 1.2436 1,4620
2.6727 2.7019 2.5794 2.5175
0 0 0 0
96.35 95.96 0 0
2.81 1.54 .1 .16
.67 .25 .37 44
.06 .23 4.9 7.69
.03 .235 12.1 21.87
.05 .28 14.13 18.60
.05 1.51 68.4 51.24
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Table XI(Cont'd)

SRC-1II Residue Gasification

Slag and Char Properties

Run No. 4B.2% Run No. 4C
Coarse Fine Char Total Coarse Fine Char Total
% nof Input Ash Recovered 33.6 44,2 10.4 88.2 24,2 61.1 8.7 94.0
Utiimate Analysis (Wt%)
C 2.73 1.81 .03 2.70 2.81
H .05 .06 .04 .09 .07
N .07 .12 0. G. 0.
S 1.04 1.34 .23 1.47 1.40
Ash 96.11 96.67 99,7 95.74 95.72
Total 100.0 100.0 100.0 100.¢ 100.0
Bulk Density 1.6814 11,2762 1.6452 1.3335 -
True Density 2.7075 2.5206 2.6705 2.5300 -
Sieve Analysis
(WtZ on Sieve)
8 0 0 0 0 0
14 1.58 0 97.28 44 0
20 2.10 0 1.655 1.27 0
40 5.52 .05 .525 2.34 .11
100 24.87 3.53 .085 11.82 5.62
200 24,91 23.68 .045 22,02 12.97
325 12.46 13.96 .09 13.45 13.76
~325 27.56 69.76 .32 48.66 67.54

* For 4B.2 Coarse See 4B.1



A%

% of Input Ash Recovered

Ultimate Analysis (Wt%)

718~ A - - &)

Ash
Total

Bulk Density
True Density
Liquid Slurry Density
@ 68%1 Solids
SieveAnalysis
{Wt% on Sieve)
8
14
20
40
100
200
325
-325

Table XI(Cont'd)

SRC~-II Residue Gasification

Slag and Char Properties

Run No. 4D
Coarse Fine Char Total
29.1 63.9 4.7 97.7
.16 1.80 2.31
.04 .05 .09
0. 0. 0.
.28 1.08 .30
99,52 97.07 97.30
100.0 100.0 100.0
1.7679 1.5048
2.7586 2.5500
1.7434
72.20 0 0
17.68 0 0
3.39. .58 .07
.80 2.18 .25
.60 14.78 5.73
.89 24.65 16.19
1.08 14.62 17.12
3.36 43.23 60.64

Run No. 4E.1
Coarse Fine Char Total
23.7 81.5 1.9 107.1
.04 2.01 1.53
.003 .10 .08
0. 0. 0.
.23 1.10 1.03
99,727 96.79 97.36
100.0 100.0 100.0
1.7013 1.5582
L ] [ ] 2 -
2,7160 2.4625 1.7276
63.07 0 0
26.78 .50 0
6.32 1.15 0
2.05 1.30 .09
.71 11.50 6.07
.30 19.50 16.32
.25 14.85 13.27
52 51.20 64.25
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Table XI(Cont'd)

SRC-1I Residue Gasification

Slag and Char Properties

Run No. 4E.2%

Coarse Fine
% of Input Ash Recovered 23.4 82.2

Ultimate Analysis (WtX)

mZ=o

Ash.
Total

Bulk Density

True Density

Liquid Slurry Density
at 68% Solids

Sieve Analysis

(Wt% on Sieve)

8

14
20
40
100
200
325
-325

% Check 4E.1

Char

1.9

Total

107.5

Run No. 4F
Coarse Fine Char Total
5.2 85.2 7.1 97.5
.06 .56 1.75
.03 .06 .09
.0 .0 .0
.24 .63 1.32
99.67 98.75 96.84
100.0 100.0 100.0
1.6420 1.8179 -
2.6790 2.6762
1.7674
51.46 0 0
25.79 .30 0
8.35 .12 .01
3.38 .62 .13
2.07 19.10 3.64
2.45 33.60 12.84
1.98 15.85 13.4
4,52 30.41 69.97



ESTIMATED PERFORMANCE OF COMMERCIAL GASIFIER

Based on the data obtained during this program, it is estimated that a
conceptual Texaco residue gasifier of a size comparable to the largest
Texaco oil based gasifier now in commercial use, when operated at 81
atmospheres pressure, i1s capable of producing 180 million standard cubic
feet per day of hydrogen plus carbon monoxide from 3132 tons per day of
the SRC~II vacuum flash drum bottoms tested.

Table XII summarizes the estimated material balance for commercial
operation at 81 atmospheres pressure with Powhatan SRC-II coal lique-
faction residue. It was assumed that 99 percent of the feed carbon will
be gasified., The remaining one percent of the feed carbon will be
recovered as a char and disposed of with the slag.

The SRC-II residue will be fed to the gasifier as a molten fluid at
650°F. About 0.77 pounds of pure oxygen per pound of SRC~II residue
will be required to produce 28.7 standard cubic feet of hydrogen plus
carbon monoxide.

Depending on the conversion level achieved in the down stream water-gas

shift reactor, the hydrogen production rate will be from 27.9 to 28.6
standard cubic feet per pound of residue gasified.
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Table XII

Estimated Performance of a Commercial Texaco
Gasifier with SRC~II Vacuum Flash Drum Bottoms

From Powhatan Coal

Residue Feed Rate, tons/hr.
Process Steam Feed Rate, tons/hr.
Pure Oxygen Feed Rate, tons/hr.

Ultimate Analysis of Feed Stock
Wt. Percent, Moisture Free

wZEmo

Ash
0(By Diff.)
Higher Heating Value, Btu/lb

Product Composition, Mole Percent

co
H2
co2
H20
CH4
A
N2
H2S
cos

H2 + CO Production, MSCFH

Dry Syngas Production, MSCFD

Slag, tons/hr.

Char, tons/hr.

Carbon Content of Char, Wt. Percent
Carbon Conversion, Percent

47

130.5
65.3
100.0

64.64

3.76

1.22

2.89

27.22

0.27
11,387.

44,09
31.64
9.01
13.66
0.14
0.12
0.47
0.84
0.03

7500,
205,200,
28.5
7.9
10.0
99.0



CONCLUSIONS

The Texaco Synthesis Gas Generation Process is an efficient method for
producing hydrogen from SRC-II vacuum flash drum bottoms.

A continuous pilot plant gasification run of 5% days duration with
Powhatan SRC-II coal liquefaction residue was achieved and steady state
water quality data were obtained.

A total of 83 tons of SRC~-II vacuum flash drum bottoms from the lique-
faction of Powhatan coal was successfully gasified at 1200 and 600 psig.

With 0.78 pounds of oxygen per pound of SRC-II vacuum flash drum bottoms
a 99.3 percent conversion of carbon to syngas was achieved which yilelded
about 29.4 standard cubic feet of hydrogen plus carbon monoxide.

Periodic removal of slag from the gasifier's quench chamber during each
run was demonstrated, and no major problems were encountered.

No evidence of significant burner tip erosion was observed.
Enough data, including water quality data and trace component analyses,

have been obtained to define a basis for commercial design when
gasifying SRC-II vacuum flash drum bottoms from Powhatan coal.
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RECOMMENDATIONS

It is recommended that the data reported here be used as the basis for
design of a large scale demonstration plant.
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ABSTRACT

About 7% tons of SRC~II vacuum flash drum bottoms from the liquefaction
of Powhatan coal were successfully gasified in a 12 ton per day pilot
plant at Texaco's Montebello Research Laboratory. The single fifteen
hour run was completed at 24 atmospheres pressure.

A 99.5 percent conversion of the carbon in the feed to syngas was achieved,
yielding 33.4 SCF of dry syngas per pound of residue charged. The dry
syngas contained about 90 (vol) percent carbon monoxide plus hydrogen.

About three percent heavy distillate was added to the molten residue to
reduce 1its viscosity to an acceptable level for handling in the pilot
plant. Samples of all effluent streams were obtained and sent to Gulf
Mineral Resources Company for detailed analyses. The short pilot plant
run confirmed the operability of the Texaco Synthesis Gas Generation
Process with this feedstock, and the data obtained confirms earlier
predictions of performance efficiency.

The run consisted of two Type II Preliminary Pilot Plant Evaluations rum
back to back, thus achieving a single run of twice the normal on stream
time for a Type II Evaluation.



Figure 3

Comparison of Predicted vs. Actual Performance
For Gasification of SRC-II Vacuum Flash Drum Bottoms
From the Liquefaction of Powhatan Coal

Charge to Gasifier

Residue (+5% Solvent)
Pounds per Hour

Pure Oxygen, Pounds per Hour
Steam, Pounds per Hour

Total Input

Qutput From Gasifier
Dry Product Syngas, Pounds per Hour
Flash Gas, Pounds per Hour

Char, Pounds per Hour
Coarse Slag, Pounds per Hour

Lockhopper Fines, Pounds per Hour
Missing Ash, Pounds per Hour
Forced Water, Pounds per Hour

Total Output

Analztical

Charge Residue Analysis, Weight Percent

mnZmmo

0(By Diff)
Ash
Higher Heating Value, Btu per Pound

Predicted Data
From DOE
Report

Fe 2247-21

Figure 1

1000
746

400

2146

1725

85
183

149

2142

Actual
Data

1750
10

25
87

91
53

120

2136



Figure 3(Cont'd)

Comparison of Predicted vs. Actual Performance
For Gasification of SRC-II Vacuum Flash Drum Bottoms
From the Liquefaction of Powhatan Coal

Predicted Data Actual
From DOE Data
Report
Fe 2247-21
Figure 1
Product Syngas Composition,
Mole Percent
H2 35.5 37.0
co 55.8 53.5
Cco2 7.1 8.4
N2 0.60 0.20
H2S 0.90 0.78
cos 0.07 0.04
CH4 0.00 0.05
A 0.03 0.03
Carbon on Coarse Slag, Weight Percent £o.5 0.8
Carbon on Lockhopper Fines, Weight Percent - 0.9
Carbon on Char, Weight Percent 15 9.0
Percent Carbon Conversion » 99.0 99.5
Gasifier Pressure-PSIG 350. 350.
Dry Product Gas,
Standard Cubic Feet Per Hour 32,800 33,550
Hydrogen Plus Carbon Monoxide,
Standard Cubic Feet per Hour 29,900 30,360
Run Length, Hours - 15



Figure 4

Gasification of
SRC-II Vacuum Flash Drum Bottoms From
Powhatan Coal
Ash, Slag and Char Properties

Stream Coarse Slag Lockhopper Char
Fines -
Ultimate
Analysis
Wt.2
c 0.75 0.88 5.46-9.54
.H 0.00 0.00 0.00-0.07
N 0.30 0.00 0.00
S 0.56 0.76 1.82
Ash 99.87 99.71 95.08-90.24
Bulk Density 1.906 1.652 1.137
True Density 2.727 2.666
Sieve Aﬁalysis
% on US
Sieve No.
6 21.3 0 . 0
10 7.6 0.3 0
14 5.1 0.8 0
20 8.7 3.2 0
40 16.4 15.8 0
100 30.4 52.0 - 1.6
200 6.6 12.7 4.8
325 1.8 5.4 9.0
-325 2.1 9.8 84.6
% of Input 35.7 37.1 9.2

Ash Recovered



APPENDIX B NURUEUS ORI S

COMPUTER BALANRCEDDATA .
MONTEBELLO COAL GASIFICATION GENERATOR
T RUN—NUMBER——————— RUN—PERTODHOURS BATE—————PAGE~ONE——~
“W" :1A 11.60
- FUEL TYPE

INL AL A T A ML AL PO
SR E HRESTOUE FROMPOVHATAN—COAL

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS INTERINAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
€Ei45 09 =8 6— NSaacaca &+ €0 Frae™ v Og—-——
A 8461 0.03 D00 0400 Palb 0,03
H2 8998.25 37.01 0200 0sCC 11Cel4 24e82
€9 4573 5535 IS ReA an < 0T 19383 paiaraey
. » co2 1714672 Te05 0.00 0.00 180416 40,50
. : N2 535 0.02 0.00 0«00 2403 Q46
M 188 R PY] jeargoien U UU TR S Us il
H2S 90646 0437 000G J¢CO 30.82 6.95
Cos 8475 0.04 000 0eCd) Ce05 Q01
N3 152 avas; OO0 000 OO0 B~ 3" 1% A ¥ 72 ¢ £~ ma
- TOTAL 100.00 200 100,00
AVG MOL wT 19.54 - 0.00 2847
"RECOVERED SOLIDS DATA DRY FUEL ANALYSIS Q2/AIR ANALYSIS
- WTPCT MOLPCT
k- SEAG LB/ HR 29739 C 53393 6 A" PN f o S
LH FINES LB/HR 131,61 al 4440 A 0s10
. SETTLER FINES LB/HR. 3.93 N l1.24 a4 Q.00
(——FINESANAE—— G SETTLER S 2ev—————"CO— SRV -
o pCT € l.88 4402 ASH 24666 Gl . 0.0Q0
PCT S 0.00 Q.00 0] Q.26 N2 0020
AT 006 ot cT 000 TOT ICOTO0 s
PCT ASH 98.086 G5487 TOT 100,00 AMWT 32,01

UNACCOUNTED—FOR—M2ZS 03219 M7 HR B
"UNACCOUNTED FOR NH3 0594 M/HR

f —PRODUCTTUATA
FUEL RATE LBS/MR 716410 INT SYN GAS SCFH 24313,15

FUEL TEMmP 540400 EXT SYN GAS SCFH 0,00

e T O AT T R A S GAS TSR T e s g T
.- STEAM TEMPs PRESe 751e 1360. SOLIDS LBS/HR 164,494
QZZAIR RATE SCFH 677059 H20sFORCED yLB/HR 131.71

METERED TO CALCULATED FLOW RATIOS
0221,002 FUEL=0.996 UNC CARBON=14006 TOT SYNGAS=14002 FLASH (GAS21,000
-NF - ! HZS=IR 00 EX T SYMNGAS= PCT e+ 100 PET—wedat 00

"’"..f.""ERC’ENT’ CARBON CONVERSION - 39.467




e e st

COMPUTER BALANCEDDATA

MONTEBELLO COAL GASIFICATION GENERATOR

RiiN—aIMBER RUN—PERTOL-HOURS EAFE PAGE—GNE

18 24..Q0

FUEL TYPRE

L sRe—f 1 RESIOUEFROM—POWHATAN €OAE
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
' SCFH MOLPCT SCFH MOLPCT SCFMH MOLPCT

CEHE S85 -5 60 SR ats 0+6¢C S 0E 0O

A 6.08 06C3 02800 0e00 0420 Qe 04
e 903722 37673 0«00 Ce00Q 120.59 26407
SO 1304557 S&eeirk "X 3°2% O+ 00 13322 28460
€02 1722450 Tel9 Q«GQ0 Qe00 1726568 37433
NZ Oelt 0«00 0.0C Va0 1.02 Celd
Chty 28549 Gal2 O+ 00 e 3T 08—
H2S 1044392 Oebts 0.00 .00 35436 Te b4
Cos 10.91 0+058 QeCO 0«00 Col& CeCl
N3 %00 80 TILT Carusiep 1 r5°1° e G+ OU
ToTAL 99499 SHe Peela] 10C«00
CAVG MOL WT 1,38 0el0 2T7e67

RECOVERED SOLIDS DATA

DRY FUEL ANALYSIS

Q2/A1IR ANALYSIS

. WTPCT AQLPLT
R - STAG T LB7HR T 511C - 5452 O T e 0T
: LH FINES LB/HR 123.87 M 4400 A Q10
SETTLER FINES LB/HR 3.69 N la2% M2 0«00
r——-—+ﬁﬁ€S~MWﬂr~——tﬁ—*—1%#Tt&& $ 29T 9O v iryeivg
PCT ¢ he24 4402 ASH 25,519 o2 0«00
pPCT S 000 0.00 0 Csb6 N2 C.00
PECTF—+t 0% ov It oy Saryeren TOT 10000
PCT ASH 95470 95,87 TO0T 100400 AMWT 32.01
pr————————— A CCON T E D OR 2 S e e i er-rm o, o m ———— — — -
) UNACCQUNTED FOR NHZ 0639 M/HR
e EHARGEDATA - PRODUCTOATA
; FUEL RATE LBS/HR 72723 INT SYN GAS SCFH 23955.44
' FUEL TEMP 531600 EXT SYN GAS S5CFH 0600
pmcT A A 1o o822 PLASH GAS SCFH GE e 62
STEAM TEMR s PRES. 761le 136%. SQLIDS LBS/HR 188467
T O2/AIR-RATE SCFH 6288411 H2O s FCRCEDLEB/HR 106e24

METERED TO CALCULATED FLOW RATI

Qs

02=16015 FUEL=04978 UNC CARBON=1.068 TOT SYNGAS=1.002 FLASH GAS=0.992
T avNuES*‘PCT‘VZ‘T“@Q”?CT“H?S’TTOO—EXT—STNGKS““PCT‘WZ‘L.LU PCTHZS=Tv00
PERCENT CARBON CONVERSION 98.884




COMPUTER BALANCED DATA™
MONTEBELLO COAL GASIFICATION GENERATOR

T RUONNUMBER—————RUN—PERTODHOURS ATE PAGE—ONE
FUEL TYPE
—SRC=1 T RESIOUEFFROMPOTHATANCOAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
COMPQONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MoLPCT SCFH MOLPCT SCFH MOLPCT
CEHS 000 - 00 s raete; 000 I°'ry*l'l Je OU
A 597 0.03 Q.00 0.00 Qe20 Qe 04
-2 8947466 37.73 0.00 0.00 120429 25486
€T 128 15¢1I 284,04 e 00 T+ CU 1337 2B 7%
Co2 1803.44 Te60 Q.00 Q.00 175442 37.71
N2 118 0.00 0.00 Q.00 1.03 Qe22
CHG 30l T UelD 0.00 U«00 Vb5 Oeld
H2S 95446 0es0 0.00 0«00 33.91 Te29
Cos 994 0e04 0.00 Qe0C 0«00 000
N3 000 000 000 000 T+ 00 Qe 00
TQTAL 99,499 0.00 100.00
AVG “M0OL WT 19444 0400 2775

RECOVERED SOLIDS DATA

DRY FUEL ANALYSIS

02/AIR ANALYSIS

WTPCT MOLPCT
tH —SLAG CB71HR 5093 C T T 664 3% TZ 99 90
LH FINES LB/HR 129474 H 3483 A JelO
SETTLER FINES LB/HR 3486 N l1.25 H2 0.00
T INE S ANAT R SETTLER R 2351 CO 0e00
pCT C 5¢55 4421 ASH 25448 co2 0.00
PCT S le72 0400 0 0459 N2 0.00
“PCT—H U 0% Tell <C 0% C0 TOT IT00.00
PCT ASH 9267 95468 TOT 100,00 AMWT 32401
T T UNACCOUNTED FOR H2S 0L I3 I A7ER
UNACCOUNTED FOR NH3 0e638 M/HR
CHARGE DATA PRODUCT DATA
FUEL RATE LBS/HR 725454 INT SYN GAS SCFH 23715.58
FUEL TEMP 528400 EXT SYN GAS SCFH 0.00
T STEAMZFUEL RATIO 0 & 29 FLASH GAS SCFH "HET e F
g STEAM TEMPs PRES. T34e 1320 SOLIDS LBS/HR 194455
02/ATR RATE SCFH 6180.18 H20 »FORCED sLB/HR 99480

METERED TO CALCULATED FLOW RATIOS

02=14026 FUEL=04977 UNC CARBON=1.055 TOT SYNGAS=0e993 FLASH GAS=0.978

ST INT TS YNGAS=  PCT N2 F IS 00 PC T H2 ST IR 00 EX T SYNGAS= PCT N2=1+ 00 PCT HZS=1.00

PERCENT CARBON CONVERSION 984470
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COMPUTER BALANCED TATA
MONTEBELLO COAL GASIFICATION GENERATOR

i'———————ﬂﬁN—NﬁMBER RUN—PERTODHOURS

DATE- PAGE—ONE—
| TS 7440
£ FUEL TYPE ' v
——S§REC=TTRESIDU h A TAN—COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
- SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
~CEHE 20 000 000 OO0 Sryeies e 09—
A 635 0.03 Q.00 Q«CC 0.20 Oe04
: H2 853150 36468 0.00 Q.00 119,73 25.88
——— 12 5 5 80— IS4 0T 0+ L0000 133,09 2876
Q2 1838.023 7490 C.00 0«00 1746423 37.66
N2 I16.19 0450 C.00 0.0C 1,02 0422
~Chty G 28 0+ 19 L+ 00— 1°'L3*1°8 U065 Ve l®
H2S 135.19 C.58 0.00 0600 33475 7430
Cos 11.55 0405 0,00 0,00 0400 0,00
NS 000 U000 <00 —eCO [eargese) 000
TOTAL 100400 3400 100400
AVG MOL WT 19477 JeC0 2774
RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
: WTPCT MOLPCT
R —S$TAG———LB7/HR 1808 C 67406 T2 —99.90
) NONSLAG ASH LB/HR 157405 H 4403 A Q.10
, UNCONV CARB LB/HR 796 N le22 H2 Cel0
——FINESANAL—tH——SETTLER ) rey-yu CO —CTe U0
' PCT C 3.80 4452 ASH 244668 coz 0.00
PCT S 1.22 0.00 0 0450 N2 0.0C
PCT— Oe 08 010 Ct 000~ TOT 100500
PCT ASH 94490 95,38 TOT 1G0.00 AMWT 32401
e INACCOUNTED—FOR M2 S 0 00 M/ HR"
: UNACCOQUNTED FOR NH3 0«000 M/HR
e eMARGEDATA PRODUCT DATA
- FUEL RATE LBS/HR 709439 INT SYN GAS SCFH 23259603
. FUEL TEMP 503.00 EXT SYN GAS SCFH Qe00
———STEAM/FUEL RATIO 0438 FLASH GAS SCFH G582 TT
STEAM TEMPs PRES 736+« 1325 SOLIDS LBS/HR 133.10
0Z/AIR RATE SCFH 6554451 H20 s FORCED»LB/HR 141.65

METERED TO CALCULATED FLOW RATIOS
;;, 02=14017 FUEL=04994 UNC CARSON=04399 TOT SYNGAS=0e4991 FLASH GAS=0.981
o INT SYNGAS="PCT NZ*I¢58 PCT HZSTL.00 EXT SYNGAS= PCT NZ=0+400 PCT HZSFLW.UT

PERCENT CARBON CONVERSION 984325




COMPUTER BALANCED DATA
MONTEBELLO COAL GASIFICATION GENERATOR

,—"——-——RBN—NUMBER——“’”‘“““ﬂﬁﬁ*‘PERfﬁﬁ“H@UR5

UNACCOUNTED FOR N3

, , OATE PAGEONE——
S B e 8420 _ : . - - i
Joosr O PUEL S TYPE R T
-:—‘——‘—Sﬁt-TT—RESTOﬁE_FRGM PGWHKWKW COAL !

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION ‘
COMPONENTS. INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
—€6H6 000 000 000 0300 ©e 00 0° 00
A 6496 0403 0.00 0«00 Cel? Q.04
H2 8496.81 36,01 0.00 0400 109,81 24627
<O T2 a8 TS 4.0 000 0% 00 I38.%1 30.6L
€Oz 2214.52 9438 000 0«00 181443 40610
N2 000 0.0Q 0«00 0«00 1e26 Qe28:
CRY 2785 Tel2 Ce00 Ue 00 UeS1 Os11
H2S 93496 0«40 0.00 0.00 20.76 4459
Cos 8e49 0.04 0.00 0.00 0.00 0.00
an: - VQUU 000 Vel VUV VeWld. Ues UV
~TOTAL 100.00 000 100400
AVG MOL WT 20618 0.00 28439
.. RECOVERED SOLIOS DATA . DRY FUEL ANALYSIS Q2/AIR: ANALYSIS.
WTPCT : ‘ TUOMOLPCT
TH— STAG—LB/HR 'bb-bl’ C 5849 02 9990
LH FINES LB/HR 94,498 H 4431 A 0.10
SETTLER FINES LB/HR 10425 N leld H2 0«00
T FIRESANAL — Lt SETTLER™ S 2758 <O Oe00 -
PCT . C Lolralde ol ASH - 23,47 coz2 0«00
PCT S : -0 011 N2 0.00
—PCT—n O+ 08— 005 oy g —0300 TOT 100500
PCT ASH 95478 97419 TOT 100400 AMWT 32.01

*®
Ce5T4 M/HR'

HIH
! FUEL RATE LBS/H Tla,.11 INT SYN GAS SCFH 23597437
FUEL TEMP 499,00 EXT SYN GAS SCFH 0.00
5 R R =7 P FLASH GAS SCFPH 45 &«& T
STEAM TEMPs PRESs. . 710« 13406 . SOLIDS LBS/HR " LTLle¥1l.
QO2/AIR RATE SCFH - 7135.00 Lo H2O »FQRCED »LBAMR 152.92

02=1.,001

PERCENT CARBON CONVERSION

METERED TO CALCULATED FLOW RATIQS
FUEL=0e996 UNC CARBON=14017 TOT SYNGAS=14004 FLASH GAS=1.010

99.138




3Bel 8«00
FUEL TYPE :

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
€6HE 0+9C 000 0% 00 0+ C0 Ceo0 000
A 6¢40 0.03 0«00 0«00 Qe26 Qs05
H2 8279.08 36439 0.00 0400 113.03 23467
<O T2216+8) 53%70 000 0 00— I38e89 2905
€02 ‘ - . 211782 931 Q.00 000 189,93 39,77
. N2 » 1.58 0«01 0.00 0eQ0 Cel3 Q.03
S a 28+53 013 000 000 0+t 0. 05—
H2S 90437 0e40 0.00 000 34480 Te29
Cos 10.87 0«05 0.00 0400 0404 0.01
N2 — , OO0 T OO o+ 0C OO0 000 0300
TOTAL ’ 99,99 . 0400 . 100,00
AVG . MOL WT 20407 0400 o 28466
RECOVERED SOLIDS DATA DRY FUEL ANALYSIS Q2/7AIR ANALYSIS
. WTPCT ‘MOLPCT
—t—StAG —+B7-R- TEe22 —C 56353 oF.a AR
LH FINES L8/HR 100.,09 H 4,05 A 0.10
SETTLER FINES LB/HR 54560 N l.18 H2 0400
T FINESTARAL CH SETTLER™ S 2+63 CO 0% 00
s o pCT € 2416 2.76 ASH. 25445 co2 0600
SPCT S ' 0e57 1.08 o 0el? N2 0.00
PCT—H —0+08 o ges-2 o 000 TOT T00ST0
PCT ASH 97421 96a.11 TOT 100,00 AMWT 32401

T UNACCOUNTED FORTH2S 0+ 198 M7 HR
SRR UNACCOUNTED- FOR NH3 0e581 M/HR

—CHARGE DATA : PRODUCT DATA

FUEL RATE LBS/HR © 702497 INT SYN GAS SCFH 22751.48
FUEL TEVP 497400 EXT SYN GAS SCFH 0400
= STEAMZF ST FCASH GAS SCFH F7Te5<Z
-~ STEAM TEMPs PRESe ~ 690. 1344, SOLIDS LBS/HR - 18192
. O2/AIR RATE SCFH . 666253 H20»FORCED »LB3/HR L4ke79

METERED TO CALCULATED FLOW RATIOS
02214042 FUEL=1,001 UNC CARBON=04989 TOT SYNGAS=0.964 FLASH GAS=0,947

* ke R t ' o 4

| PERCENT CARBON CONVERSION 994509




COMPUTER BALANCED DATA
MONTEBELLC CCAL GASIFICATION GENERATCR

e RUN—NEMBER———————RUN—PERTOBHOURS —————BATE —PAGE “ONE
3842 16400
FUEL TYPE

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
C&itG OO0 000 0+ 0¢ V00 0+ 00 009
A 537 0603 0eQ0 0400 Q+25 Qe 05
2 7974472 36430 0600 D400 112450 23467
lato; T1I845%03 §3392 o rgoge: 700 T3BeIHE 29,08
| co2 196906 8496 0eCO 0400 189.12 39,78
L N2 5250 Qe 0.00 0400 Celd Q.03
CHE r4:XX-NA Veld TelGU T U0 T T U WEL Je UY
M2S 8007 0436 CeQ0 0.CC 34 464 7¢29
Cos 1072 CaCH 0400 Cel0 Covts Cel1
N3 <00 0+ 00 S Ar g v 1V e R P2 0 00000
TOTAL 100.00 0e00 100400
AVG MOL WT 2003 200 28467
RECOVERED SOLIDS CATA DRY FUEL ANALYSIS D2/7AIR ANALYSIS
WTPCT MOLPCT
e o SEAST LB MR 783 ¢ T 6.3 U2 9% 50 -
LH FINES LB/HR 90453 H 3474 A Qel0
SETTLER FINES LB/HR 5604 N l..8 H2 0e0Q0
e IRE ST ARA Lt SETTLER 2388 O *r3°1%
PCT (¢ 214 4e46 ASH 25423 coz 0e00
PCT S Qe57 le61 0] Jeb6 N2 Ce00
AT 008 TeI0 ct oryele; o7 IT00+00 -
PCT ASH 97.21 93,83 TOT 100,00 AMNT 32.01
tINACCONTEDFOR M2 028 ™7=R
UNACCOUNTED FQR NH3 Qed%2 M/HR
\nnﬁﬁt*ﬁtfﬂ PRODUCT DA™
FUEL RATE LBS/HR 678407 INT SYN GAS SCFH 21966496
; FUEL TEMP 497,00 EXT SYN CAS SCFH CeQO
"””"“"3TtKMTFUEt“R#TTO”‘“‘*‘““’U—#oo FLASH GAS SCFH GT5e¢38
N STEAM TEMP o PRESe 690¢ 1344, SOLIDS LBS/HMR 173,94
Q2Z/AIR RATE SCFM 6232403 H20 ¢ FORCED s LB/MR 138426

METERED TGO CALCULATED FLOW RATICS
; 02314048 FUEL=0,976 UNC CARBON=14023 TOT SYNGAS=0.975 FLASH GAS=0.951
T INT Y NGAS = PCT RZ=1 s 00 PUT HES I B0  EXT SYNGAS* PCT RZ=Tw COPTT HZS=IU0

. PERCENT CARBON CONVERSION 994521




COMPUTER BALANCED DATA

MORTEBELLO COAL GASTFICATION GENERATOR

RUN NUMBER

RUN PERIOD HOURS
3C

PAGE ONE

2%+00
FUEL TYPE
SRC=11 RESIDUE FROM POWHATAN COAL

“DRY‘PRODUC?VGASZSIREAMS FRQM“CQALIGASIFICATI

““fOMPONENTS“”*““TNTERNﬁt"SYVGKS“’““—EXTEﬁ“AL SYNGAS

ON

FLASH—GAS

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

CéMb 000 0.00 0400 000 0«00 Qe 00

- A G20 02 000 000 a1 L] L 3-)

o HZ 7920666 ...36418 Q.00 0«00 105494 23419

< 1202983 54495 0400 0400 13536 29463

02 INE-1-T 3B 87 0500 0+ 00 18350y — %0707

N2 13434 0,08 0+00 000 Q.05 0e01

‘ CHG 37483 . 0el7 0400 0400 0632 0e07

R 2 91783‘"——0—#4mw‘ 00— 000 30+0% - T3]3

A 2 Q08 6680 ... 0603 , - (040Q 0«00 * QeQQ 0400

o NH3 0«08 0400 0«CO Q«0Q Q00 . Qe 00
R R v g o ) S 100500 00 Io0S 00
‘ AVG MOL WT 19493 0400 28484

WTPCT MOLPCT
LH SLAG LB/HR 75672 < 6677 02 9990
-"““‘"“tﬁ“‘FTNES"“tBrHK BIe98 H 399 A VUell
SETTLER FINES. LB/HR: 5eQ3 N 1e19 e 0e0Q -
””= FINES ANAL LH- SETTLER § L 2eT2 7 CQ 000 -
PCT—C 2318 351 ASH 28487 CoZ 0% 00
PCT S Ce57 le34 0 0e47 N2 0400
PCT H Q.08 007 cL 0400 TOT 100,00
"'—91*21——‘“9#iv1* —TOT Luu.uu KNW; —3¢e0L
‘UNACCOUNTED FOR H2S' 0.216 M/HR
UN [ *
CHARGE DATA PRODUCT DATA
—F y v i3 INT SYN GAS SCFHR 21892+ 87
. FUEL TEMP Lo 694400 < EXT 8YN- GAS SCFH u 0400
7 STEAM/ZFUEL RATIO 7 - Qekb6 o PLASH 'GAS SCFH ... .. 456489
v S7HR I70:75
02/AIR RATE SCFH 6256463 H20+sFORCED»LB/HR 14709

vZ‘luOZZ FUEL'O.980 UNC CARBON'I.OZZ TOT SYNGAS'G.995

FLASH GA$=Oo981

INT SYNGAS= PCT N2%1,00 PCT M25%1400 EXT SYNGAS= PCT N2=1.00 PCT st=1.oq

PERCENT CARBON CONVERSION

994533




COMPUTER BALANCED DATA

TMORTEREL L O COAL GASTFICATION GENERATOR

'

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
30 330 -
FUEL TYPE
SRC~II RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
b —COMPONENT S INTFERNAL —SYNEAS —— EXTERNAL —SYNGAS ——FLASH GAS—
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
CéHb 000 000 0400 0400 Q0400 0600
A G317 0. 02 0e00 0+ 00 208 0e%&5
H2 7906483 36420 000 0«00 107.78 23421
(o] 12008.82 54498 0«00 0600 137.72 29.66
o2 ITTaeRYy 813 0+00 T+ 00 I85.83 40,02
N2 13.31 0.06 0400 0600 0.05% Q601
CH4 3777 Oel? 0«00 0«00 Ce32 Je07
M2S ¥ SR A M T 72 0eC0 G+ 00 3058 5e59 |
cos 6659 0403 Ce00 0400 0400 0400 |
NH3 Q00 0400 0+Q0C Ce0Q Qe00 Q0«00 !
FOTAL CAXY AR 000 “I00.00
AVG MOL WT 19492 0+00 28.82 ;
-4*---“‘“RE%GVE%EB*S@b%&S‘8#*#*“““*5R¥“Fﬂﬁt*#th¥SfS*‘"*“O?fﬁfR‘#N#t?ﬁfﬁ“——f
WATPCT MOLPCT j
LM SLAG LB/MR 69499 C 66496 02 9950 i
e e TN E S LR /MR 3G H LYoy Uel0 i
SETTLER FINES LB/HR 5627 N lel5 H2 0.00 |
FINES ANAL LH SETTLER S 2.74 Co 0600 .
BCTC 2732 G EE ASH 24373 oz UeT0 '
PCT S CeGO 0400 0 Oe&l N2 0400 !
PCT H 0408 Del0 Cl, 0600 TOT 100600
R ~ VIS SR (9.7 o MRS S * AR S I 17 TOT 100300 AANT 32, CI
UNACCOUNTED FOR HZS Ce234 M/HR

ONACCOURTED FORNH3

CHARGE DATA

Us Z8 L M/HK

PRODUCT DATA

[ BUECRATE LBS7HR— 8§ T2752 ITNT SYN GAS SCFH 21844, 06 -
FUEL TEMP 491400 EXT SYN GAS SCFH 000
STEAM/FUEL RATIO Qs 75 FLASH GAS SCFH 464439
STEAM TEMPy PRESS 899 134T, SOLTDS LBS/HR 168481
Q02/AIR RATE SCFH 625T7e67 H20sFORCEDsLB/HR 153422

02=1.033

e MEFERED-FO-CALCULATED—FLOWRATHOS
FUEL=04990 UNC CARBON=14014 TOT SYNGAS=04995 FLASH GAS=04986
INT SYNGAS= PCT N2=1,00 PCT 2531400 EXT SYNGAS= PCT N2=1400 PCT H25=1.00

PERCENT CARBON CONVERSION

99466




COMPUTER BALANCED DATA
—MONTEBELLO CORL GASTFICATION GENERATOR

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE

A 8310
FUEL TYPE

SRC=11 RESIDUE FROM POWHATAN COAL

e  DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

f S P ' ’ as ] -

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
C6Hb 0400 0600 0«00 0.00 Ce00 Q400
—H - XL 003 000 0+C0 1° Y4 R 301 -
. H2 . , TT712428 35427 0400 0400 100452 23,19
AR Co 12187465 554 T4 000 0+00 138451 31986
i ™ " 7S —— . X - X1 - ] 818 000 000 18595 3829
N2 23475 Oell 0400 0400 000 Qs00
CH4 14416 0406 0400 0400 028 QeQ7
al4) I ¥4 X F- T4 OeST 0%00 T+ 00 27+8% Y LT
Cos 893 0«04 0«00 0«00 Ce08 QeQ2
NH3 000 0.00 0,00 0+C0 0400 Qe00
TOTAL 100%00 T 00 10000
AVG MOL WT 20419 0400 28450

“ﬁEfGVEREE‘SﬂtfﬁS—ﬁ#T#““"“—ﬁR?“FﬁEt'#NktTSTS__—“GiT#TR’#NﬁtTSTS“*_

WTPCT MOLPCT
LH SLAG L3/HR 62.98 C 66463 02 99490
R R INES LB/ MR C217:1%) H G307 A 010~
' SETTLER FINES LB/HR 2084 N 1e32 ' H2 Qe0C
FINES ANAL LH SETTLER S 2469 Co 0«00
PCT—C —2+%13 I-87T ASH 2505 CoZ 000
PCT S Q.00 0400 C Ce4 N2 0400
PCT H 0.09 0,10 CL 0490 TOT 100.00
‘““——“PCT——#SH““-“—973L5 —9830% TOT TO0S 00 AMWT — 3201

UNACCOUNTED FOR HZS Oelé4d M/HR
"‘——_““-—‘—“‘”ﬁN#CCOUNTED“FOR”NH3“_“O‘$T?—WTHK

CHARGE DATA PRODUCT DATA
" FUEL RATE CTBS7HR 583+ 175 INT SYN GAS SCFH 218664380
- FUEL TEMP 482400 EXT SYN GAS SCFH 0,00
- STEAM/FUEL RATIO , 0e461 FLASH GAS SCFH 433445
~STEAM—TEWP S PRES 595 12ICs SOLTDS LBS/7ERR 174623
02/AIR RATE SCFH 6545438 H20 s FORCED sLB/HR 16725

e —MEFERED—FOCALCOLATEDFLOWRATIOS
“ 02214031 FUEL=14040 UNC CARBON=0¢940 TOT SYNGAS=04950 FLASH GAS=0.943
INT SYNGAS= PCT N2=1,00 PCT H2S=1400 EXT SYNGAS= PCT N2=1.00 PCT H2S5=1.0C

PERCENT CARBON CONVERSION 994376




COMPUTER BALANCED DATA
TTTTMUNTESELCU T COAL  GASTF TCATTUN GENERATUR

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
[ 3~ 1T 1leUU
FUEL TYPE
SRC=I1 RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
e EOMP O R ENT G INTFERMNAL — SN GAS— EXTERNAL—SYMNGAS—————FLASHGAS—
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
Co6H6 Q.00 0,00 0.00 0.00 0400 0600
A 6518 T 0% UeCU Us00 Ue24 UU6
o H2 8013.,02 36015 0«00 Ce00 103456 24407
“?CO Lo 12278449 55840 - 0+00 000 136490 3182
“vrg 169789 TiE6 Ue00 000 185997 ERERY:]
N2 18438 Ce08 0«00 Q.00 . 0400 0400
CH& 15694 007 0+00 0«00 028 0607
HZS" 12%ETL -1, Ue00 oy gels? 9IS BT
oS Bebd 0s04 0«00 0400 GeQ7 0e02
NH3 0.00 0,00 Qe Q0 0.00 Ce00 000
TOTAL “‘ U000 Je 00 100500
AVG MOL WT 19.88 0400 28412

RECOVERED—SOL DS DATA——DRY—FUEL ANALYS TS OZ/ATRANALYSTS ——

wWTPCT MOLPCT

LM  SLAG LB/HR T3:59 66046 02 99.90
TR TR INES LB/ MR8 S e Fe09 A re g
S SETTLER FINES LB/HR 1962 109 H2 Q00
FINES ANAL LH SETTLER 2682 Co ‘a0 -

PCT—C 2e T3 PR H re- ¥ XE CTo2 U

PCT S 1.56 D695 Osl1 N2 ‘0400

PCT H 0,03 0610 cL 0600 TOT 100,00

T 00S 00T AMW T

[T S 95T 9T Ty

UNACCOUNTED FOR K28

32501

0sl27 M/HR

UNACCOUNTED FORNHS Ued 28 M/HK
CHARGE DATA PRODUCT DATA

“*‘“—FUEt'RﬂTE“tBSTHR 58% 96 INT SYN GAS SCFH 2Z2Ll633%

FUEL TEMP ' C4T19e00 EXT SYN GAS SCFH - 0e00

STEAM/FUEL RATIO ekl - S FLASH. GAS SCFH 2 830ed b

STEAM TEMP, PRESS 696 120U S0LTDS LES/HR 178:46

02/AIR RATE SCFH 6391:66 H20sFORCED sLB/HR 149497

B PLOW-RATEOS—

02 'I 003 FUEL“lcOlZ UNC CARBON=2G4977 TOT SYNGAS‘O«986 FLASH GAS‘G»9
T SYNGAS= PCT N2wl.00 PCT H2S521.00 EXT SYNGAS= PCT N2=1.00 PCT’ HZS'laOC

PERCENT CARBON

CONVERSIOM 99411




COMPUTER SALANCED DATA

MONTEBELLO COAL GASIFICATIUN GENERATOR

SRC=I1I RESIDUE FROM

‘POWHATAN COAL

RUM NUMBER RUN PERIOD HOURS DATE PAGE ONE
4B 13500
FUEL TYPE

"“‘;—COMPONENTS‘”__‘TNTERN#t“STNGﬁS"*““EXTERNKE—SYNGKS“

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATICN

FLASH GAS -
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
C&6H6 0400 0,00 0e00 000 000 0400
o 6&6?7 0003 0.00 ﬁoeﬁ 0022 G.GD
H2 T702.89 35462 0«00 0«CC 32418 22464
Co 11923.12 55e¢14 0400 0«00 125404 30.71
0 . 0 . BT 39er T
N2 25479 Oel2 000 000 Ce02 0601
CH4 13.87 Ce06 000 0«00 Cel3 Q¢03
"2 S T34 63 0s62 T+3¢C 000 3005 Te38
Cos 9632 0«04 Q000 0.00 0e03 CeOl
NH3 0«00 0400 0400 000 Q.00 000
FOTAL 1603C0 W C0 000
AVG MOL WT 20e14 0.00 28485

RECOVERED—SOLTDS DATA——DRY FUEL ANALYSTIS — —OZ/ATRANALYSTS ——

WTPCT MOLPCT
LH SLAG LB/MR B80e59 C 66418 02 9930
T FINES—LB7/MR TEe2S 2} 391 A Jsl0
SETTLER FINES LB/HR 18.05 N 1.15 H2 000
FINES ANAL LH: SETTLER S 274 <o O.00
PCT—C Ze '3 leB1l ASH VA=Y -YA (e )4 UeQ0
PCT S 1456 0695 o) Qe40 N2 Ce00
PCT H 0.09 010 cL 0400 TOoT 100400
PCT ASH™ 98%52 vr.La , TOT 100500 AMWT 3Z+T1
NACCOUNTED FOR H2S 0075 M/HR
UNACCOUNTED FORNHAS Ue G415 V7RR
C4ARGE DATA PRODUCT DATA
T MOEL RATE RS/ RR BT80S IRTSYN GAS SCFH 21623+0%
o FUEL TEMP 479,00 EXT SYN GAS 5CFH 0400
s STEAM/FUEL RATIQ Ceé58 FLASH GAS SCFH 407Tel7
ST E AT TEMP T PRESS 596+ 1T20Cs SOCTUS LBS7FAR 176390
02/AIR RATE SCFH 6319.04 H20sFORCED»L3/HR 152.58
- : CUEATEDFLOW—RATIOS
| 0220.984 FUEL204994 UNC CARBON=1.020 TOT SYNGAS 1022 FLASH GASax.ozs
CINT SYNGAS= PCT N221.00 PCT H2821s00 EXT SYNGAS~ PCT N2=1400 PCT H2S5=1.0C

PERCENT CARBOM CONVERSION 994449




COMPUTER BALANCED DATA

HONTEBEL O COAL GASTFICAT T ON GENERATOR ™

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
4 2500 o = e

FUEL TYPE
SRC=11 RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
OO O EN T S T T IR T e R AL T S Y NG A S T T EX TERNAL SYNGAS T FLASK GAS T
' SCF MOLPCT SCFH MOLPCT SCFH AOLPCT

CeHE 0400 0400 Ce00 0400 000 Q.00
-3 6el3 0503 0+00 opryefe] 019 e U5
H2 7556620 35,51 0.00 0400 83414 23428
'CO 11664404 54482 0.00 0.00 111.3¢ 3le18
COT 18%%¢I9 Re57 T+ 00 U070 135374 EL-TYA
N2 46484 0e22 0400 0.00 0l.01 0e00
CH& 12.13 0e06 0600 0400 0407 0.02
HZS™ 13945 Ued> Ts OV U+00 25458 Te1B
Cos Te87 0404 0400 0.00 0.03 CeCl
‘NH3 0.00 000 Q.0C 0.0C Q.00 0400

IR A1 ALY A T 00 100,00

AVG MOL WT 204621 0400 284653

RECOVEREDSOLTDSDATA——DRY—PUBL—ANALYSTS — 027 ATR-ANALYSTS—

WTPCT MOLPCT
LM SLAG LB/HR Lbe34 C 65468 02 99490
IGHRERI 3 » SE i 0 - R Y. Y A i1 g P waY-Y4 H 3¢9 - U+ L0
o SETTLER FINES LB/HR 16451 N 1.12 H2 000
FINES ANAL LH SETTLER S 3.02 Co 0400
PCT—C 2+ 10 rey Bt ASH Z5¢ 11 TUZ Iryele]
oCY S 1e65 0400 0 Q.12 N2 000
, PCT H 0.08 0405 CL 04,90 TOT 100400
P C T AT TT 1T TOT 100300 AMWT 3201
UNMACCOUNTED FOR H2S 0ella “M/HR
UNACCOUNTED FOR NH3 Ue 288 A7HR
: CHARGE DATA PRODUCT DATA
[ ~FUEL RATE CBS7HR 569+38 INT SYN GAS SCFH T 2I276+% 71
| - FUEL. TEMP 493,00 EXT SYN GAS SCFH 0400
‘STEAM/FUEL RATIO Qe&T0 FLASH GAS SCFH 35715
SIEAM TEVMPs PRES, T07e 1Z18% SOLIDS LEBS/HR LECQea8
02/AIR RATE SCFH 6332,07 H20sFORCEDL3/HR 163490

AT IO
RT3V

- 02%04992 FUEL=14020 UNC CARSON=0.964 TOT SYNGAS®0.994 FLASH GAS=1s000
“INT SYNGAS= PCT N2=%1,00 PCT H2S31,00 EXT SYNGAS= PCT N2=21,00 PCT H25%1,0¢

PERCENT CARBON CONVERSION 994172




COMPUTER BALAMCED DATA

AUNTEBELLU LOAL GASIFICAT I JN GENERATUR

RUN NUMBER. RUN PERIOD HOURS DATE PAGE ONE
al 245C0
FUEL TYPE
SRC=1! RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
M P ONENT S T ER AL SYNGAS —EX TERMAL —SYNGAS———FLASH GAS —
SCFH. - MOLPCT SCFH MOLPCT SCFH MOLPCT
CoH6 000 0«00 0e00 0«00 0edC Je 00
A 5326 0+03 0300 09 CstT \Sraese)
M2 7812416 35442 CeCQ 000 70636 2414
Co 12187481 55627 Oeul 0«00 91494 31s54
€2 PR 1 7 I IV R . N ¥ SEN ¢ 1 ¥ 15 RN v I 76 H ) o o & 3 I A 1 - Y- - J—
N2 30.70 Celd 000 - Ca400 Cel0 S04
CHea 14413 Se06 0400 Q.00 Cell Qe 04«
H2s 468 T V67 500 T3 21 e8% Te36
. CQs Teld& 0403 OesCOQ 000 CeOl Js01
N3 009 0.00 0.L0 0O 0400 Je00
TOTAL AR A %C0 ITO o0
AVG MOL WT 2019 000 28408
RECOVERED—SOLT DS DATA DRy FUELANALYS IS ——O27AIRARNALYSTS —
WTPCT MOLPCT
LH  SLAG LB/HR 56461 C 65489 02 99490
e R IRE SRR 1557 = EXYr4 A U 10
" SETTLER FINES LB/HMR 8.56 N l1els H2 Q.00
FINES ANAL LH SETTLER S 299 Co CsCO
PCT—C x 130 29371 ASH 25797 COZ Te U
PCT S 0«00 0400 o . Cel2 N2 0400
PCT 0405 009 clL 0.00 TOT 100.00
PCT—ASH S8+ 15 FTe60 TOT I3 00 ANWT 3201
CUNACCOUNTED FOR H2S 0el79 M/HR
UNACCOUNTED FORNH3 TedUT M/7HR
CHARGE DATA PRODULCT DATA
T FUE T RATE LR S7HR B8BTS ITRT SYN"GAS SUFHT Z22U053¢3T
o FUEL TEMP 493.0Q EXT SYN GAS SCFH Qe00
STEAM/FUEL RATIO 0e457 Fl.LASH GAS SCFH 291456
STEE T TEMP T PRESS 898e 123% SOLTDSLES7RR 18073
C2/A1IR RATE SCFH 6437625 H20yFORCEDYLB/HR 157463
ATHES

 D220,991 FUEL®1.000 UNC CAR

BON=1e002

TOT SYNGAS=14Ql0 FLASH GAS=1.009

. INT SYNGAS= PCT N2=1400 PCT H2S21400 EXT SYNGAS~ PCT N2=1400 PCT HM25=1.0C

PERCENT CARBON CONVERSION G9+438

| S e e s o



COMPUTER BALANCED DATA
T MONT ERECL O COAT GAS TR ICAT ION GENERATOR

RUN NUMBER RUN PERICD HOURS DATE PAGE ONE
1\ 2 g ljooﬁ
FUEL TvYPE
SRC=I1 RESIDUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
~—-—-€8M96NENTS"~“-fN*EQN#t“S?%Gk5*""“*E%TGRw#L SYNGAS T FLASH-GAS
SCFH MOLECT SCFH MOL'-’CT SCFH MOLPCT
CoHE 000 0,0C Caud 0a.00 Q00 De 00
A G5t w03 G:ﬁﬁ~"“”&76&”””"””ﬂ1f7 OO T
H2 8014¢44 354,39 000 0400 61455 23497
co 12455417 55,00 0.00 Q.00 77661 30422
€o2 Y906+ 5L &2 000 0+00 IRA-1 1. J- B b oS- 1 - I
N2 82449 Oe36 0400 0«00 Ce74 0e29
CHG 14409 006 0«00 0+00 0.00 0e00
HZS %830 s 70 000 0. 00 20.25 7T+89
cCcs Te27 0403 000 000 04,00 Q.00
NH3 0400 0«30 0e0QC 0600 0+00 0«00
TOTAL IT00.00 000 I0C.CU0
AVG MOL WT 20021 000 29.28
e RECOVERED SO IO S DA T A DRY - FUELANALYS IS T O27 A TR ANARYSTS
WTPCT MOLPCT
LH  SLAG* LB/HR 32.11 C 65445 o2 99490
M INES LB/ MR 15915 H 3.88 A Us iU
SETTLER FINES LB/HR 3466 N lel3 H2 Q.00
FINES ANAL LH SETTLER S 2495 Co 0eC0O
— PET—C 201y ASH 264 T <02 0= 00
PCT S Ce20 0400 0 Qal2 N2 Ce00
PCT H Oel2 0408 CL Je00 70T 100,00
R TT A 9T 8983 3 T T 103300 AMET— 320
UNACCOUNTED FOR H2S Ds161 M/HR
N A CCOUN T ED—FOR N A3 0 I35 M7 HR

CHARGE DATA

PRODUCT DATA
I RTT S YN GRS TSUFRT 2268488 7

FUEL TEMP 494.00 EXT SYN GAS SCFH 0409
STEAM/FUEL RATIO Ce 445 FLASH GAS SCFH 256479
QITAM TEVMFY PRES BFU e 4<&Ul e SULTDS LES/7HR 190723
02/AIR RATE SCFH £630499 H20s FORCEDPLB/HR 160438

T AL £l ATE A WaV.l

T c A Yal 3" 4 "Ta 4] E.IJ rguw W"\I LR}
02204980 FUEL=04986 UNC CARBON=0¢997 TOT SYNGAS=1e035 FLASH GAS=1.022
INT SYMGAS= PCT N2=1,00 PCT H25=1,00 EXT SYNGAS= PCT N2=21.00 PCT H25=21.0C

PERCENT CARBON CONVERSION 994320




COMPUTER BALANCED DATA

MORTEBELLOCOAL CASTFITATION GENERATOR
RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
4E+2 11500

FUEL TYPE
SRC~11 RESIDUE FROM POWHATAN COAL

ORY PRQDUCT GAS STREAMS FROM CDAL GASIFICATION I
. |

e M O E N T S T RN A TS YN EA S B TERNAL— STNEAS———FLASH-GAS——

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
CeHb QeJ0Q Q0el0 CedC 0.0Q CeQ0 e OV
AL ﬁcﬁa ﬁ003 GQGQ GQGU \7015 QOGU
H2 T799e66 35.11 0.00C 0400 6218 23400
€0 ’ 12006.13 54405 Q+C0 000 83.87 31.02
C:YZ 23.7“!093 ?o-l"‘; 3000 CQGC' 133095 380“05
N2 57429 Qe26 0e¢0C 0400 Ce0l QeQ0
CH4 le56 0601 0630 0.00 0400 Q.00
— 2§ 158506 %7t 00— C+0° 2021 T+53
Lo COS 958 Ce04 0e0C 0400 000 0eQ0
“NH3 . Q00 000 ‘ 0.C0O 0.00 000 Qe00
ToTAL 10000 vty I00%0C
AVG MOL WT 20651 0«00 28465
RECOVERED SO IO S OATA —ORY FUEBL ARALYS IS O27ATR ANALYSIS —
WTPCT MOLPCT
L4  SLAG* LB/HR 36498 C 65421 02 99490
LR —FINES T LB7HR 5130 H J3+36 A Q0elT
SETTLER FINES LB/HR 346 N le.12 +H2 0«00
: FINES ANMAL L+ SETTLER S 2e82 Co 0«CO
—PCT ¢ e Ul Le0Jl AoH «Oel8 jso e VelU T
’ PCT S 0.00 0e¢00 0 Qelb N2 0«00
PCT H 0,10 0.08 CcL 0.00 TOT 100,00
T PCT TASHT 978y 98539 TOT 10000 VR T 3201
UNACCOUNTED FOR H2Z2S 0s123 M/HR
URNACCOUNTEDFORNH3 Ue 51 M/7HR
: CHARGE DATA : PRODUCT DATA :
FUELRATELBS7ER T02+68 INT SYN GAS SCFH 2221385
- FUEL TEMP 496400 EXT SYN GAS SCFH Qe00
STEAM/FUEL RATIOQ Ceb49 FLASH GAS SCFH 270640
3 'S Tl 127%% SOLTIDS LBS7HR I91e¢7S
02/AIR RATE SCFH 6741404 H20sFORCEDsLB/HR 165488

| e METERED—TO-CALCULATED—FLOW—RATIOS
| 0220,986 FUEL20.982 UNC CARBON=14035 TOT SYNGAS=1eC31 FLASH GAS=1.020
INT SYNGAS= PCT N2%1400 PCT H2S21400 EXT SYNGAS= PCT N221e00 PCT H25=1400

PERCENT CARBON CONVERSION 99.325




COMPUTER BALANCED DATA

MGNTEBEttﬁ—€3kt‘GtSTFTC#fT3V“GENER TOR
RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
4 2280
FUEL TYPE
SRC=-!1 RESIDUE FROM POWHATAN COAL
‘ ORY PRODUCT GAS STREAMS FROM COAL GASIFICATION
,:——*-~€6MPONENTS“““*%NTERN#t“SYVGﬁs EXTERNAL SYNGAS FLCASH GAS
: SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
CHHE 0400 0400 0400 0400 0.00 Qs00
—A& 6381 0+03 000 T+ 00 'reg-m We 0B
2 T136.81 35414 0400 000 T6el6 23484
Co 11925446 54417 0.00 000 102462 32.12
CO2 20%8+32 ¢35 VW00 00T LTloell 386400
N2 116696 0e53 0.00 0.00 2650 Qe78
CH4 465 D02 C.00 0.00 0.01 Q400
H2S T35 e69 0TI 000 0+ 00 2217 Tel 3
cos 9eT4 Delb 000 0«00 CeQ0 Q.00
NH3 0e00 0«00 0«00 0«00 000 0600
TOTALC 99959 T« CU 100,00
AVG MOL WT 20443 0400 28402

——RECOVERED SO DS DATA—DRY-—FUELANALYSTS —O2/ATR—ANAL

WTPCT MOLPCT

LH  SLAG LB/HR 17.01 C 65439 02 9949C
r"“****twr“FTNfS‘“thHR—“——“Tﬁn.uo n 3718 -3 010
SETTLER FINES LB/HR 13.05 N le28 H2 0600

] FINES ANAL  LH  SETTLER S 2.81 co 0400
perT—C N 3=k N TS ASH 2660 TO2 TTTTOL 0T

PCT s 0s00 0+00 0 0el13 N2 0.00

PCT H 0607 0409 Ch 0,00 TOT .100.00

[} Y : rS T 32e0Y

UNACCOUNTED FQOR H2S Qe¢108 M/HR -

L NACCOUN T ED T FOR MR I 05 000 M7 HR

CHARGE DATA

E PRODUCT DATA
T RUECTRATE LR SRR

5895 T8 INT SYN GAS SCFH 2201408

FUEL. TEMP 495400 EXT SYN GAS SCFH . 0e0QQ

0o STEAM/FUEL RATIC - QekS1 - FLASH GAS SCFH 31945

e AT EMP T PRES T 706 1233 SOCIUS LBS7HRR 18697
: 02/A1IR RATE SCFH 6599.78 H20sFORCED +LB/HR 160632

T METEREDTOCALCULATED FLOW RATIOS
| 0220,976 FUEL=0.979 UNC CARBON=1,004 TOT SYNGAS=1+048 FLASH GAS=1.036
CINT SYNGAS= PCT N2=1e18 PCT HZ5=1.00 EXT SYNGAS= PCT N2%0.00 PCT HZS=1.0C

PERCENT CARBON CONVERSION 994757




APPENDIX C

Adjusted Raw Data

The following adjustments to the measured flow rates were made to the
data in this section:

Fuel Rate -~ decreased 10%
Oxygen Rate - increased 532



RARDATA

MCNTEBELLO COAL GASIFICATION GENERATOR

————RUN—MEMBER————————RENPER OB HGYR G BATE PAGE—ONE
1A 1160
FUEL TYPE
SR E= T RESIDUEFROMPOWHATAN-COALL— bk
DRY PRODULCT GAS STREAMS FROM COAL GASIFICATICON
COMPONENTS INTERNAL SYMNGAS EXTERNAL SYNGAS FLLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
CGH GOS'G G.Gﬁ GQCC Qaﬁﬁ GQJG SOGG !
A 13.87 Q.08 Q.00 CeCO Cs15 Qe04 :
HZ2 G009485 37400 0.00 0.0¢C 11012 24083 |
<G 134 T4%8 55e % 0+ 00 000 Ti9+8L 2701 !
ca2 1T1547 705 0eQC 0.00 180,06 40663 !
N2 535 0«02 Ce0Q Ce00 2403 Ce46
CH"O BioS? 3013 fJL.GG G-Qu 0050 ﬁoi.‘l.
H2S 9058 0.37 0+00 000 30481 6e95
COos 8.76 Ue04 0«00 000 Qe05 0,01 ;
NH3 000 0+8¢ 000 Spywiv; 03 CC UeUU :
TOTAL. 100400 « L0 10000 ¢
AVG MOL WT 1355 0«00 23647
% RECOVERED SOLIDS DATA DRY FUEL ANALYSIS C2/AIR ANALYSIS
| WTPCT MOLPCT
e S A LB AR T S R G T (4 GSyIGTT T T
LH FINES LB/HR 132.44 [al 4440 A QelD
SETTLER FINES LB/HR 3495 N le24 HZ Q00
——FINES AN AT— S ET TR 252 <O T 00
I PCT . C l.88 4402 ASH 22458 . oz 000
% PCT . 5 0«00 Q.00 o} 0e26 N2 0+00
BET—m <06 vl gegey 00 ToT ITOTOU —
PCT ASH 98406 95487 70T 103,00 AMWT 32,01
CHARGE—DATX PROCUCT DATA
FUEL RATE LBS/HR 712627 INT SYN GAS SCFH- 243250.28
FUEL  TEMP 540 400 EXT SYN GAS SCFH 200
STEAM7FUELRATTO U438 FLASH GAS SUFH TE3e556
STEAM TEMPs» PRES. 721 1360« SOLIDS LBS/HR 146,10
02/AIR RATE SCFH 6783458 H20 s FORCED s LB/HR lale07

o



RAWDATA
MONTEBELLO COAL GASIFICATION GENERATOR

RN NUMBER———————RUN—PERTODHOURS————DATE——— PAGEONE————————
18 24400
FUEL TYPE

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS. | INTERNAL SYNGAS. EXTERNAL SYNGAS FLASH GAS
. SCFM: MOLPCT SCFH MOLPCT SCFH MOLPCT
oG — 00 0500 IPE3%a%; 000 €00 000
A 12.72 0405 0.00 0.00 0420 Qe04
( H2 9062448 37474 0.00 0.00 119.80 26s11
t —€8— ’ 13082303 Sk HE 05000+ 00— 13tess 2865
} -C02 2170915 Tl 2 0.0Q0 0.00 170.81 37.23
i N2 Oelé 000 0«00 0+00 101 0e22
T 28557 O+12 000 000 3T 008
H2S 104.69 Qebé 0.00 0.00 35413 Te66
C0S 1094 0405 0.00 0400 Qe04 Qs01
{f NHS 00 Q5 0€ O50€ O+ 00 00 000
;gf . TOTAL 100400 Q.00 100400
o AVG MOL WT 19437 000 2T« 64

RECOVERED SOkIDSIDATA " DRY FUEL ANALYSIS 02/AIR ANALYSIS

WTPCT MOLPCT
THSCAC CB7HR— 9712 T 66,36 g*r4 9. 90 -
LH FINES LB/HR 132432 H 4400 A Q.10
SETTLER FINES LB/HR 3.94 N 1.25 H2 Q.00
IR ES—ANAL ot SETTLER ) 2356) <O sEyeis)
PCT . C 4e24 4402 ASH 25,432 Co2 0.00
PCT S 0400 - Q.00 a Qetstb N2 0.00
BCT— O 0% *r' g ¢4 oy 0% 00 TOT 13000
PCT ASH 95470 95.87 TOT 100.00 AMWT 32401
CHARGEDATA PRODUCTDATA
‘FUEL RATE LBS/HR 71099 INT SYN GAS SCFH 2401075
; FUEL TEMP ' 531400 EXT. SYN GAS SCFH 0.00
‘————-SfftﬁfFﬂft“ﬁArLu Ce&39 FLASH GAS SCFH 55889
' STEAM TEMPy PRES. 76le 1369. SOLIDS LBS/HR 145499
H20»FORCEDLB/HR 117.60

02/AIR RATE SCFH

6383.,53




A v A-T-A
KNAW UVRTA

MONTEBELLO COAL GASIFICATION GENERATOR

e RN NOMBE R e RUN—P ERFOBHOURG—————BATFE-————PAGE—ONE—— - -
1c 7430
FUEL TYPE

P Y- I 2 SR ‘T

Qa3 A A A
GO UL RO VWE  FRUNMTT FUEWHRRA T ANTCURLD

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

t
E COMPONENTS | INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
E ' SCFPH MOLPCT SCFH MOLPCT SCFH MOLPCT
A\ ohnte) VeluJ Ve Vewlw e Ul Vavww Ve JJ
A 2167 0.09 0e.00C 000 Ce20 Qe04
H2 8898417 3777 0e3C . 3400 118.C5 254595
f <6 272y 410 500 0+ 00 T3ts2t 28%8%
; . €2 . 1751679 7Teb4 0«CC Q.00 17C.54 37449
; N2 lel7 0400 0.00 C.00 1401 0e22
CHS EEYRI Ve dJ Ve UV velul VelDS veld
H2S 94493 0e40 Q.00 Q.00 33.28 7632
C0Ss 9.89 OeC4& Ce00 0.00 C.00 0s00
NE3 000 jepraesvs T CT Pryere; CLe 0T 05 CU
L TOTAL 100.00 200 100.00
¢ AVG MOL WT 1941 0«00 274,70
RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
NTPCT MOLPCT
b S A TSR0 S5 < 565922 o299y
LM FINES LB/HR 136494 H 3.82 A VelO
SETTLER FINES LB/HR 4407 N 1426 H2 CeUl
NS S E T T E R 2 5 Y e e
PCT C 5455 Ge21 ASH 25459 ca2 0+00
PCT S le72 0«00 0 Je59 N2 0400
PEF—# 06 051l € 0500 FOT 10300
PCT ASH 9257 95.68 TOT 100400 AMANT 32.01
€HARGE—DAT & PRODUCTOATA— —
FUEL RATE LBS/HR 708499 INT SYN GAS SCFH 23558446
FUEL TEMP_ 528400 EXT SYN GAS SCFH Qe
T EAMA R T RATI O s R LA SH  GAS T SC R Ry S gy g
STEAY TSMp, PRES, T34 132G, SOLIDS LBS/AR 151.08
02/ATR RATE SCFH 6340495 H20+FORCEDLB/HR 11974




RAW

UATA

MONTEBELLO COAL GASIFICATION GENERATOR

-

T RUNNUMBER RUNPERTODHOURS ™ DATE PAGE UNE
2 ' Ta40
FUEL TYPE
SRC=T T RES D UEFROMPOWHATAN—COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION
COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
B ' SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
CEHE Sg ao5es 09 * SO0 IS ER*1%] 0<C0 030
A 23.06 0.10 0.00 0.00 Q.19 Q.04
H2 8440438 364580 0.00 000 117474 25495
5 €& T2t vos Pr e o3 000 —0+00 13081 ra-Y¥-ki
co2 1784493 TeTh 0.00 0400 170410 3749
t N2 182.13 Qe79 0«00 000 1.01 0e22
- - i L*EE-PY 03LS 000 T 00 e 64 T Tw
H2S 133,75 058 0.00 Q400 33.19 T.32
Cos 11453 005 0.00 Q.00 C«CO 0e00
f N+ 000 €500 O+0¢ —5 00 300 0+ 09
; TOTAL 99.+99 0.00 100.00
i AVG MOL WT 1978 D«00 27«70
] RECOVERED SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
; WTPCT MOLPCT
e A B MR 1R SR ea T £FR0 I S 774 9TV IC
LH FINES LB/HR 198439 H 4401 A 0.10
SETTLER FINES LB/HR 9432 N le22 H2 Q.0C
FINE S AR oSBT T ER 255 T CO 0+ 00
PCT (¢ 330 4e52 ASH 24469 Co2 0«00
PCT - S 1.22 0.00 o] D450 N2 0400
PCT—H [orges.! 0310 TC oryejey TOT 100500
RPCT  ASH 94490 95,434 TOT 100400 AMAT 32.01
e R ARG IR T T PRODUTCT DATA
FUEL RATE LBS/HR 704499 INT SYN GAS SCFH 23Q061.14
FUEL TEMP 503400 EXT SYN GAS SCFH Q.00
STER7FUEL RATIO O 191 FLASH GAS S5CFH 353.78
STEAM TEMP,s PRES. 736e 1325, SOLIDS LBS/HR 225480
02/AIR RATE SCFH 6669405 H20+FORCEDLB/HR 154401




RAW—DATA

MONTEBELLO COAL GASIFICATION GENERATOR

RN AMBE R RUN—PERT 0D HOURE—— - DATE———PAGE—ONE——
FUEL TYPE .

——SRE~ T I RESTDUEFROM POWHATAN €COAL————————

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS. INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
: SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
CEME 0700 0sCO 000 e CT T 00 e 00
A 13,74 Ce06 0.00 0400 0,17 0.04
H2 8529562 35499 0.00 0+0C 110.83 24626
<O : 12797+98 SO0 oI0V s 00 39580 3061
<02 C 222779 Se40 000 Qe0Q0 183.21 40ell i
N2 Cel0 0200 000 Ce00 1627 Qe28
Ciiy 27596 el eryege) 300 Te5T T IT
H23 94032 0es40 0400 Q0400 20495 4459
Cos 8e53 0«04 0«00 0.00 0.00 0.00
NS - 00 ey SryeLes O30T ey 1w T
T0TAL 100.00 Q00 Lt 100.00:
AVG MOL WwWT 4019 : : 0«00 28439
RECOVERED S0LIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
i ’ WTPCT MOLPCT
TH—STAC R/ 56 Th C 087 %8 U< 9990
LH  FINES LB/HR 96059 H 4431 A 0.,10
. SETTLER FINES LB/HR 10443 N lels H2 0.00
jos FINESANAL tH SETTLER ) Z2e48 CC UL 0C
¢ PCT € belb 2+78 ASH 23448 o2 000
i;, 2T 'S 0:0C 0,00 G Oe6ll M2 0.00
; PCT—H 008 9309 CC TeC0U TOT ICUTI0
RPCT ASH 95.78 97619 70T 100400 AMWT 22.01
T OHARGEDATA PRODUCT DATA
- FUEL. RATE. L.BS/HR 710.99 . INT SYN GAS SCFH 23699.97
FUBL ~TEMPR o 0o 499,00 .00 EXT SYN GAS SCFH 0.00
STEAM7FUEC RATIO U HG3 FLASH GAS SLFH TEGe T T
STEAM TEMP, PRES. 710s 1340, SOLIDS LBS/HR 163.78

-02/AIR RATE SCFH 713933 H209FORCED»LB/HR 159461

v




RAW DATA
MONTEBELLO COAL GASIFICATION GENERATOR

e SRE= T RESTOUE FROMPOWHATAN COAL ——

RN RUMBER ————————RUN PERTOD MOURS ——DATE —PAGE ONE
38,1 8400
FUEL TYPE

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS INTERNAL SYNGAS EXTERNAL SYNGAS FLASH GAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
€EHG h\foGG GOGG G.OG 3037 ﬁoGU T 00
A 10.96 0«05 0«00 0«00 Oe24 Q.05
H2 8013,.36 36655 0.00 0400 1074381 23485
€S Tis2ws Ty S3e9%F U+ 00 000 132%47T 29%30
coz2 1947421 888 000 0«00 17779 39433
N2 153 001 0.00 0«00 Qel2 CeQ3
CHE 2752 Uel3 T 00 ryele] Uedl UeUY
H2S 8747 0e40 0.00 0400 33.19 Te34
Cos 10652 0e05 000 000 Qe04 Ce01l
N3 Oe 00 Oe00 Vs 00— 000 T 00 Ve 00"
TOTAL 99499 0«00 100400
AVG MOL WT 1996 0«00 28455
RECQVERED. SOLIDS DATA DRY FUEL ANALYSIS 02/AIR ANALYSIS
. WTPCT MCOLPCT
ST AG B7HR 826w C 67 TI [or.4 99 90
LH FINES LB/HR 98496 H 3,99 A 0410
SETTLER FINES LB/HR 5¢54 N lel7 H2 Q400
e INE ST AR SETTLEER S 2e62 CO 000
: PCT C 2.14 .76 ASH 25434 coz 0.00
PCT - S Qe57 1.08 (o] 017 N2 Q0«00
PLl H Ce OB TUeUD Cl UelU 101 10UUL.00
PCT ASH 97421 96611 TO0T 100400 AMWT 32401
CHARGE DARTA " ] PRODVGTT DATA
FUEL. RATE LBS/HR 70399 INT SYMN. GAS SCFH 21923442
FUEL TEMP 497.00 EXT SYN GAS SCFH 0«Q0
STEAMZ7FUET RATIV I NA FLASH GAS STFH 45217
STEAM TEMPs PRES. 690, 1344, SOLIDS LBS/HR 15714
6940421 H20sFORCED»LB/HR 187.72

02/AIR RATE SCFH




'~¥~———5Re-ff~RE5fa

3Bc2 :
FUEL - TYPE

AT AN
aE ' ?0' Fewrlﬂlﬂl‘

RAW-DATA
MONTEBELLO COAL GASIFICATION GENERATOR

16400

o P o AL
fﬂ—-—“ﬂﬁﬁ—NHMBER““f*“‘*“‘*'ﬁUN"9fﬂfﬁﬁ“ﬂeﬁna ; DATE AS

COAL

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

COMPONENTS. . = INTERNAL SYNGAS EXTERNAL. SYNGAS FLASH GAS
s Pl < SCFH - ; MOLPCT . SCFH:. MOLPCT SCFH MOLPCT
€&t Sxaeacs O+ 60— —500 o+C0 00 00
A 9.21 0+04 0.00 0.00 Oe24 0405
H2 7809483 36445 0.00 0,00 107,81 23485
z 0 ———1 160012 St —— 0s00 000 1324 T 2930
{' €Oz . 1B38e36  Be587 0.00 17779 39433
a NZ: L 5le42 De2& 0«00 Gel2 0603
: et 28528 orpwm 000 0e4T oryoka
H2S TRe41 037 0.00 33.19 734
cos 0400 0404 0.01
NH UeUU We Ul QUL Ty
L i 0600 ©. 100400 :
L AVG MOoL WT 0600 28455

= e - o -

P RECOVERED SOLIDS DA DRY FUEL ANALYSIS OZ/AIR ANALYSIS.

| R T WTPCT - , MOLPCT
tE—STAG TE7HER 49333 C 66445 o2 T« 90
LH FINES LB/HR 92,65 H 3.71 A 0.10
SETTLER FINES LB/HR 5616 N l.18 M2 0.00

; ! ETTLER ) 2369 CO .00

S PCTIC Zelb: U Bigk6 ASH 25431 co2 000

! PCT 8- 057~ “Lagl - 0 0eb6 N2 0400

: PCT—+ ¢+ 08 —0%10 ct 9500 TOT T0000
PCT ASH 97421 93.83 T0T 100,00 AMWT 32,01

- ——€HARGE DATA— T — TPRODUCT DATA

L FUEL RATE LBS/HR L 66199 INT SYN GAS SCFH 21426416

i %QFUEL TEMP . ; 497.00 EXTSYN GAS: SCFH 000
STEAY/FUELRATTO 0+%18 FLCASH GAS SCFH 452¢12
STEAM TEMPs PRES, 690s 1344, SOLIDS LBS/HR 147,15

6528428

171448

02/AIR RATE SCFH

H20sFORCEDyLB/HR




RAW DATA

MONTEBELLO COAL GASIFITATION GENERATOR

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE

3¢ 25300

FUEL TYPE

SRC~I1 RESIDUE FROM POWHATAN COAL

DRY PRODUCT: GAS STREAMS FROM COAL GASIFICATION '
L GOMP O N E N T S INTERNA L SN GAS ——EX TERNAL - SYNGA S —————F LA H--GA S ———— —————
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

CoH6 0400 0400 0400 0400 0400 0400
~x 6T T V08 0500 O+00 2301 *I% 23
M2 788792 36421 0eQ0Q ~ 0400 104425 23626
" ¢o 11980e¢11l 554,00 000 0:Q0 133,21 29«72
€02 YTo8v22 803 000" 0+ 00 1789783989
N2 13.28 006 0400 000 Qe05 001
CHa 3768 Cel? 0400 0e00 0e31 Q.07
28 9YeHS T Ueh2 000 0+00 2958 §eb0
cQs 6057 0403 000 0«00 000 0e0Q0-
NH 3 Q00 0,00 C«0C 0.00 Ge0Q 0400

TOTAL: 99399 0%00 0000

AVG MOL WT 19,451 0400 28479

;”;;“;““;——REG6VEREﬁ—séﬁ%a;4;%fﬁ——;—;ﬁ%;;;;éé;;§%t¥s_' S i ‘ Lo ‘

WTPCT MOLPCT
LH  SLAG LB/HR 48496 C 66466 02 99490
LR P INES UB7HR I H T3 A 10

; SETTLER FINES LB/HR .= 5,14 N 1.19 H2 0400

; FINES ANAL LH SETTLER S o 2473 cQ 0e¢Q0.

N PCT—C Ze1% 3351 ASH 2497 Co2 Ve 00
PCT S 0e57 le34 Q 0e47 N2 0.00
PCT M Q.08 0607 cL 0,00 TOT 100.00

I""—'—“‘P‘C'T_' T ) v . T 3201

| CHARGE DATA T PRODUCT DATA -

h ——FUELRATE LBS7HR 86199 INT SYN GAS SCFH Z1782.07
FUEL TEMP 494,00 EXT SYN GAS SCFH 000
STEAM/FUEL RATIO 0e476 FLASH GAS SCFH 448422
STEAM TEMP+ PRESS 7I%e —I330% SOLTUS LBS/AR T456.09

 02/AIR RATE SCFH

6391470

HZO}FORCED}LB/HR

163482

c-9



RAW DATA
. MONTEBELLO COAL GASIFICATION GENERATOR—

RUN. NUMBER RUN PERIOD HOURS DATE PAGE ONE
3D 3+30
FUEL TYPE

SRC=-11 RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

e COMPONENTS—INTERNAL—SYNGAS ——EXFERNAL—SYNGAS—————FLASHGAS————— —

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
CéHs: 000 0.00 000 Qe00 0400 Qes0Q0
2 I6eT3 0eC8 0°00 o ry°1°] 206 VedS
H2 787072 36e21 0e00 0«00 106450 23426
co 11953.,98 55«00 0«00 0«00 136408 29672
CoO2 A1 YT Y 303 0+ 00 0+00 18263 39.89
N2 13425 0406 000 Qe 0O Q05 0.01
CH4 37460 Oel? 0400 0400 Ce32 0407
™2S 9L+28 S 74 0+00 000 30%22 660
cas 6e56 0403 000 0+Q0 000 0400
NH3 Qe 00 0400 000 000 0.00 Qe00 .
TOTAL 100500 0400 - IT0%T0
AVG MOL WT 19.91 3400 28479

L RECOVEREDSOLIOSBATA—DRY FUELANALYSIS—— 02 /AR ANALYSIS—

WTPCT MOLPCT
LH SLAG LB/HR 50420 C 66492 02 99690
M FIRES—EBAHR 9488 T 501 A Tel0
" SETTLER FINES LB/HR 5435 N 1415 H2 000
FINES ANAL LH. 7 SETTLER s 2¢74 co Je00
PCT—C 232 56 NSH 2% TT CO2 TTgLCUTT T T
PCT s 0400 0400 0 Oeél N2 000
PCT H 0.08 0.10 ClL 0.0C TOT 120400
PCT—ASH 9759 IET ey TOT I00ST00 AMWT 32. 01 —
CHARGE DATA PRODUCT DATA
PUELRATELBS/HR 565799 INT SYN GAS STFH  Z173%.56
FUEL TEMP 491.00 EXT SYN GAS SCFH 0400
STEAM/FUEL RATIO 0480 FlLLASH GAS SCFH 457488
L STEAM TEMPy PRESW 599« 1340, SOCTODS LBS7AR 15042
. " OZIAIR RATE " SCF 6340495 H203FORCEDLB/HR 168422

c-10



RAW DATA
VMONTEBELLO CORL GASTF ITCATIUN GENRERATOUR

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
-7 3 810 T
FUEL TYPE

SRC~11 RESICUE FROM POWHATAN COAL
DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

——COMPONENTS——INTERNAL SYNGAS —EXTERNALSYNGAS PLASH GAS——— ——

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

Co6H6 0e00 0.00 0400 Q.00 0400 0400
A o T %07 O+ C0 Ie00 Ts22 O o%
H2 7350483 354,38 0400 0400 95 444 23e35
-0 11616446 5592 . 0«00 0«00 131.51 32617
<o2 162850 Tot% 000 000 545803787
N2 22e64 Oell 000 0400 0400 Qe00
CH4 13450 0407 0.00 0.00 0426 0607
H2S TT9+4% 0+ 58 000 000 26V G BeGT
€os 8e51 0e04 0400 000 008 Qe02
NH3 Q.00 0.00 0400 0400 Q00 0400

TOTAL 100500 00 100.00

AVG MOL WT 2012 0400 28440

e RECOVERED—SOL DS OATA———DRY—PUEL ANALYS TS~ O27ATR-ANALYSTS—

WTPCT MOLPCT
LH SLAG LB/HR 59459 C 67415 02 99490
——tH—FINESLB7/HR e ] 3398 A Qe lU
SETTLER FINES LB/HR 1958 N 1430 H2 o P¥els]
FINES ANAL LH SETTLER S 2465 Co 000
PCT—C 27T3 Te81 ASH 24,58 Co2 TWT0
PCT S 000 0eCO 0 Qe24 N2 0,00
PCT H 0.09 0.10 cL %.0C TOT 100.00
PCT—ASH 97T+18 98309 TOT IT00$00 KIWT 301
CHARGE DATA PRODUCT DATA
FUELCRATE CBS7HR 7T10.99 INT SYN GAS STFH 207744746
FUEL TEMP 482400 EXT SYN GAS SCFH 000
STEAM/FUEL RATIO Dol FLASH GAS SCFH 408478
T STERM TEMPY PREST — §95¢  1Z1ICS SULTOS CBS/HR T8a3TIT
02/AIR RATE  SCFH 6749 40 H20+FORCEDLLB/HMR 218417




RAwW DATA

RUN NUMBER RUNM PERIOD HOURS DATE PAGE ONE
Li-rae 100
FUZL TYPE

SREC=17 RESIDUE FROM PCWHATAN COAL

DRY PRODUCT GAS STREAIMS FROM COAL GASIFICATION

SCFH MOLPCT SCFH MOLPCT ’ SCFH MOLPCT
CosHB 0400 0.00 0400 0000 Q400 Je QU
) 16+38 epsoaas 000 000 IY 4.3 *ryei-am
L H2 7901462 36417 Ce00 Ce0Q 102406 24011
o 12107.80 55643 Q.00 000 134493 31488
o2 169353 To5T 000 ° %10} 19692 37,07
N2 18013 0608 0600 Q00 CeQ0 Qe00
CH4 15672 007 0400 0400 0627 0607
2 T22%9% -1 0300 000 28% 7T 5+80
CQSs 8e51 0.04 0«00 0400 0407 Je02
NH3 - De0Q 000 0400 0.00 Ce00 0600
TOTAL 99799 300 100700
AVG MOL WT 1987 Q400 28409

- RECOVEREDSOLTOS DATA — ——DRY FUELANALYS TS — —O2/ATRANALYSTS—

WTPCT MOLPCT
LH  SLAG LB/HR - 6046 d 66461 02 99490
{ e FIRES B/ MR 83531 H T+ (U0 A Us iU
3 SETTLER FINES LB/HR 17.18 N 109 H2 .00
: FINES ANAL L SETTLER S 2481 Cd Cs00
: PeT— ¢ 23 TS PN P — 25332 o7 0430
BCT 8 le56 0695 0 Qell N2 C+0Q0
PCT ™ J.09 Jel0 Cl D00 TOT 100400
BT8R LA T LT 9T 1% TOT I00T00 AW 33391
CHARGE DATA PRODUCT DATA
FUELRATE B S7#®R 592399 NI SYN GRS SCFH —218%4+81
FUEL TEMP 479,00 EXT SYN GAS SCFH Ce 00
STEAM/FUEL RATIO Qabdd FLASH GAS SCFH 423629
STEAMTTEMP T PRESS E98 12007 SOLIDS LBS7HR I82s93
Q2/81R RATE SCFH 8439463 H209»FORCEDsLB/HR 169410

¢

L strmsmam s s < < e -

Cc-12



RAW DATA

RUN NUMBER

AUNTEBELLO CUAL GASTFTCATIUN GENERATOR

SRC~1T1 RESIDUE FROM POWHATAN COAL

RUN PERIOD HOURS DATE PAGE ONE
1S X Y4 13400
FUEL TYPE

ORY PRODUCT GAS STREAMS FROM COAL GASIFICATION

'———*-ﬁﬁMPﬁNEN*S————-fﬁfoN#tfﬁ?ﬂﬁﬁﬁ—‘_——ﬁxfERNﬁth?VGtS‘““‘““—ftﬁSH“Gm§—*““'“

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

CéHE 000 0400 000 0.00 000 0. 00
A 1812 08 000 00 T3 Ve US -
2 7854491 35453 0.00 000 94642 22456
co 12158443 55400 000 0400 128.08 30661
<02 1889+t 8455 0+ 00 sryviel 1545 7T 39437
N2 26430 Q12 0«00 0.00 0.02 001
CHa l4el0 0.06 0400 0,00 Oel3 0403
28 I37s28 V. v —0e00 0% 00 3T 78 7Te36
cos 950 CeO4 0400 QeC0 Qe03 QeQl
NM3 0400 0.0Q0 0«00 0.00 0400 000

TOTAL 100500 0WT0 100%00

AVG MOL WT 20620 0400 28490

e R ECOVEREDSOLIDS DATA —DRY FUBL ANALYS TS —O27AIRANALYSTS —

WTPCT MOLPCT
LH SLAG LB/HR 57695 C 65,05 02 99490
TR/ MR 79384 a] 3¢9G A ) 0W10
, SETTLFR FINES LB/HR 18442 N lel5 H2 0.00
[ FINES ANAL LH SETTLER S 2.75 co 0400
CT < el 3 I RS ASH - YA LUL Jeuwd
PCT § le56 0495 0 0440 N2 Q.00
PCT H 0409 0el0 CL 0.00 TO0T 100400
PCT—ASH 9862 ST+ 1% TOT 100500 AMWT 32,01
CHARGE DATA PRODUCT DATA
FUELCRATE LBS7HR 87099 INT SYN GAS SCFH 221IC07.84
FUEL TEMP 479400 EXT SYN GAS SCFH 0e00
STEAM/FUEL RATIO Qo461 FLASH GAS SCFH 418449
STEAMTEMP Y PRESS 596¢ 12UU% S0CTUS LBS7HR 156421 T
02/AIR RATE SCFH 6215494 H20+FORCEDLB/HR 140462




RAW DATA

e HON T EB RO COALOAS T ICAT N GENERATOR
RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
€ 2400
FUEL TYPE

SRC=I1 RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROW COAL GASIFICATION

——“‘“_tﬁ”?GWENTS"‘”““rTTERﬁ#t—SYNG#S—————tXTERnnL SYNGAS FLASHGAS
SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
Comb 0eJ0 0400 000 Qe00C 0s0C Q00
A YT+ 008 000 000 R TR % 0e 05
L H2 o 750789 35449 : 0400 0e00 83.C8 23627
. €0 1158946 54478 " 0400 0.00 111429 31617
B ~= -~ I 7-A- 171" AN 3 - ) e o 2 v A~ A v v Ay w1 3 - B B T ¥ S
N2 46454 Re22 2400 0400 0e01 0e00
CHé& 12406 0406 Ce00 0400 0407 0e02
R L] — RN X2 207 2 SREDRN * 1 ) -3- B 0+ 00 0e 0T r4+-K3-1) 7TeiC
P o] ’ ' Te82 i Qa4 ‘ 0eC0 0eC0 093 0s01L
NH3. 0400 0400 ‘ 0«00 000 0e00 Q0400
TOTAL T00%C0 T o0 TO0T 00
AVG MOL WT 20423 0400 28453

R o | S R 5 : o I. TR

WTPCT MOLPCT
LH  SLAG LB/HR 43,00 C 65485 02 99.90
l TH—FINES—EBAHR i tat 3;96 A O+ 10
R SETTLER FINES LB/HR 15.92 N lasll . He . QeQ0
LV‘ " FINES ANA LH  SETTLER s 3400 co Ces0
PEF—C 2970 28 ASH 25398 Co2 UeT0
PCT S - 1e65 Q.00 0 - Qel2 N2 000
PCT H 0.08 Q.06 cL 0400 TOT 100.00
PO ASH 955 5T 9T TO N MWT 3230l
7 CHARGE DATA : #EL : s PRODUCT DATA . :
e PR RATE LB SR 582599 NT-SYN GAS SCFR—2II57:7I
FUEL TEMP 493,00 EXT SYN GAS SCFH 0400
STEAM/FUEL RATIO Detbl FLASH GAS SCFH 35704
—S$TEAMTEMPTPRESS 0T+ I2I%% SOUIDS LBS/7ER I7T2e¢35

D2/AIR RATE SCFH . 6281480 . . . . H20»FORCEDsLB/HR 176469




RAW CATA

MONTEBELLT CUAL GASTFICATION GENERATOR
RUN NUMBER \ RUN PERIOD HOURS DATE PAGE ONE
40 24,00
FUEL TYPE

SRC=1! RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

OO P O EN T S INTERNAL  SYNGAS — EXTERNATL — FUASH GAS
- SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT

CeHB 0400 000 Q400 0400 Q.00 Qe¢00
- AT 008 0+0C 000 017 Ce U6~
H2 7879448 35,37 Ce00 000 7090 24611
Co 1229284 55418 000 000 92464 31.50
Co2 It LuNpwe 8ee T 0+ 00 0+ 00 TO08 49 356489
N2 30496 Osle 0400 0«00 0el0 0e04

, CHe 14425 0406 Ce00 CeQ0 Qel2 Qe 04

{ HZS 81w 067 U+00 Te 00 2162 Te35
Cos Tel2 0+03 0400 000 0s01L 0.01

i NH3: 0,00 0e00 0400 000 0.0C Q.00
TOTAL TU0L 00 VeJ0 GY e I9Y
AVG MOL WT 20422 0400 28410

e RECOVERED SO I DS DAT A ORY FUEL ANALYSTS T O/ AIR ANALYSIS ——————

: WTPCT MOLPCT
LH SLAG LB/HR 51480 C 65485 02 99490
TR FINESLB7HR TI580 H 3393 A 01T
SETTLER FINES LB/HR - 8458 N lelb H2 000
FINES ANAL 1 LH SETTLER S 2499 Co 0.00
PCT—C 130 Z2e31 ASH 25795 Cod “Ue 00 T
PCT S 000 0400 0 0.12 N2 000
PCT W 005 0.09 CL 0400 TOT 100400
PCT—ASH 98T LY 9760 —TOT T0Te 00 AMWT 32401

CHARGE DATA PRODUCT DATA

FUEL RATE LB S/HR 587499 INT SYN GAS SCFH 2227 T.31
FUEL TEMP 493,00 EXT SYN GAS SCFH 0400
STEAM/FUEL RATIO 0e458 FLASH GAS SCFH 254407
STEAYM TEMPY PRES. 898  1Z3%e SOUTOS LBS7HR T76419

© 0Z/AIR RATE SCFH 6379400 H20sFORGED+LB/HR 156429

c-15



RAW DATA

RUN NUMBER

MONTEBELLO CORTGASTFICATIONGENERATOR

SRC~II RESIDUE FROM POWHATAN COAL

RUN PERIOD HOURS DATE PAGE ONE
%E3L I3+0°0
FUEL TYPE

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

"'“‘“‘C3MPONEVTS—“—_"TﬂTfﬁN#t—SYNGﬂS““‘“‘fXTERT#t SYNGAS

FLASH GAS

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
0400 000 0400 0.0C CeCO 2400
22503 09 sraea; ovO0 17— 007
8267498 35427 0.00 0«0Q0 62475 23491
112849419 1 54481 0400 0400 79612 30015
¢ ] -] GQCC U-GV' ‘l‘:foou ERA A
85410 0436 Oe0C 000 Ce75 Qe29
14653 0.06 300 0eCO CeCO 0400
~16%eet O+ 70 000 O+ 00 20+65 Te87
Te50 ‘0603 0400 000 0.C0 Q0«00
0400 . 0«00~ 0400 0400 0eC0 Qelu
100500 T 00 10000
AVG MOL WT 20629 0400 28432
B RECOVERED—SOLEDS—BATA ORY—FUEL—ANA S 1S 32 A TR : -
WTPCT MOLPCT
LH SLAG LB/HR 44,09 C 65426 G2 99,090
et FINRES— LB/ R 5475 H —3992 A el
; - SETTUER: FINES LB/HR L 3465 N leld H2 Qs00
. FINES ANAL - kH . SETTLER S 2496 Co G600
PCT < 2+ 01 153 Rort &G e OU ~l Ve Ul
PCT S 000 000 0 Jel2 N2 000
PCT H 010 0408 cL 0.00 TOT 10200
P ASHt 9 7e 89983 FOT 100w o0 AMWT 32701
: - CHARGE DATA PRODUCT DATA
I l} [ ] £ 2
FUEL TEMP 494,00 EXT SYN GAS SCFH 0,00
STEAM/FUEL RATIO De&52 FLASH GAS SCFH 262646
ESe 6950+ 1206 SOUTDSLHS7AR 202e¢350
OZ/AIR RATE SCFH 6497626 H2Q s FORCED»L3/HR 135012

c-16



RAW DATA
MONTEBELLT COAL GASTF ICATION GENERATOR

RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
1 XY4 IT1.00 -
FUEL TYPE

SRC-II RESIDUE FROM POWHATAN COAL
DRY PRODUCT! GAS STREAMS FROM COAL GASIFICATION

~—————€9MPeNEN%S—————+N%ERN*&—§HH&H%——-E**ERNAt—$¥%6#5‘*~———~+tﬁsﬂ—ﬁ#5-

SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
CeHé 0600 0400 0400 0400 000 Qs 00
K - T 009 U000 Us00 Cs 15 “Ue 0B
S T . BOLSeTL 34499 0600 0«00 63.28 22495
€0 12338473 53,85 * 0000 0.00 85035 30495
o2 —2305%31s 10506 000 T 00 106739 38e58
N2 58488 0626 0e00 0400 Qe01 Q02
CHé& 1460 0.01 0400 0400 0400 0400
TTMZS T —iseevaa 0T 0%00 T+ 00 20355 746
A (e ] - . 985 0e04 0400 000 Q.00 Q+00
- NM3 - GeQO . TeQQ 0400 0«00 Q00 0e00
—TOTAL 100300 000 TO0. 00"
AVG MOL WT 20459 Cel0 28468

P e b e T T u‘-’i : v : o

NTPCT MOLPCT

LH SLAG LB/HR 43,57 C 64,496 02 9990

L R T FINES LB/ HR T IS GO H 3¢90 A UelU

e GETTLER FINES LBZHR ‘3.587" N le13 . . H2 000

L FINES - ANAL.: - LH SETTLER -8 2484 Co 000
PCT—C 2e01L IYY-F] ASH 2701 o2 Oe00

PCT S 000 0600 0 Qels N2 000

PCT H 0el0 Q.08 CL 0400 TOT 100400

~PCT—ASH ———9T+89 9839 TOT I00e00 AMWT 30T

_ 'CHARGE DATA PRODUCT DATA

FUEC RATE LBS7HR 58999 INT SYN GAS SCFH 2291186
FUEL TEMP 496400 EXT SYN GAS SCFH 0.00
STEAM/FUEL RATIO Oe458 FLASH GAS SCFH 275677
STEAM TEMP T PRESs — I%Lke  L27%% SOLTDS UBS7AR 203351
H20 s FORCED »LB/HR 145442

02/AIR. RATE SCFH .

6643454




#U.S. GOVERNMENT PRINTING OFFICE: 1980 .740 -145/ 589 REGIONNO. 4

RAW DATA
T T MONTEBELEO COAL SASIFICATION GENERATOR
RUN NUMBER RUN PERIOD HOURS DATE PAGE ONE
4F 22+80
FUEL TYPE

SRC=11 RESIDUE FROM POWHATAN COAL

DRY PRODUCT GAS STREAMS FROM COAL GASIFICATION

—-“——“66MPGNE&F$—~——~%N¥ERN*E—S¥NGAS————~E*?ERNkt-&?NG#S—_’* FLASH GAS -
: SCFH MOLPCT SCFH MOLPCT SCFH MOLPCT
CoHE 0600 0400 0e00 Q.00 000 Qe00
~ 1799 008 000 U000 019 0306
HZ 8058454 34493 0400 0«00 T8e64. 23275
-CO 1262137 53+85 0eQ0 000 105495 32401
(were 2299 I 9 TS 0+ 00 0 0T I20+1% 3629 -
N2 143471 0e62 0400 000 258 De78
CH4 4¢84 0402 0400 000 Q.01 0600
28 162518 oA 00U 0+ 00 23e51 7510
b Cos 10elt 004 Q.00 0«00 0400 0+ 00
s NM3 0403 0400 0+00Q 0400 0e00Q Js00
TOTAL CAXNAA %00 R g e I 10}
AVG MOL WT 20455 0400 28408

f g TS O0Z7AIRANALYSTS — "~

WTPCT MOLPLCT
LH  SLAG LB/HR %40 C 65406 02 99490
LH—FINES—LR7/7MR 15548 a 3482 A 010 -
w SETTLER FINES LB8/HR 13.10 N 129 H2 0e00
L¥7 FINES ANAL LH SETTLER s 2483 CQ 0«00
4 e <56 s ASH 25387 CI2 11310 |
PCT s 0e00 0.00Q o} Oel3 N2 0600
PCT H 007 0409 CL 0400 TOT 100,400

r———ff*NHL—#ﬁﬁ———**9973ﬂ“-——ﬁ@Ttﬁ—“*f——“TOT"““TGﬂ?ﬁO"““**“‘—#MW| 329YL
' CHARGE DATA ‘ : PRODUCT DATA
: ATELES/HR N TRA ITNT SYN GAS SCFH—Z23357+89

FUEL. TEMP 495,00 EXT SYN GAS SCFH 0«00
STEAM/FUEL RATIO Qasbl FLASH GAS SCFH 331.06
T ST EAM T EMP T PRESS 106 123%< SOCIDS CBS7HR TTTe5Y

“’v, OZ/AIR RATE SCFH.- 643921 ) - H20 +FORCED »LB/HR 123.86






