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1.0

GENERAL

1.1

Project Description - Facility Design Basis

General

The objective of this project is for Babcock
Contractors Inc. (BCI) to provide process designs,
and gasifier retort design for a fuel gas demonstra-
tion plant for Erie Mining Company at Hoyt Lake,
Minnesota. 'The fuel gas produced in this facility
will be used 'to supplement natural gas and fuel oil
as the fuel for iron ore pellet induration.

The fuel gas demonstration plant will consist of

five (5) stirred two-stage, fixed bed gasifier
retorts capable of handling caking and non-caking
coals, and provisions for the installation of a sixth
retort. . The process and unit design has been based
on a facility operation with caking coals. However,
the retorts have also been designed for easy conver-
sion to handle non-caking coals. For the description
'of the conversion procedures see Stirrer Package
Section 6. l '

The demonstration unit has been designed to be expanded

. to provide for the future requirements for the instal- .

lation of a commerc1al plant unit (described in
Commercial Plant Package) in an economical manner.

The coal gasifiers and the aux111ary equipment will’

" be in a building enclosure.that will be de51gned by

.others."

The design does not include the designieflaAcontrol

room. - Board space for. the controls will be provided
in & common plant control room to be designed by
others. : :

‘The design includes all on-site equipment and required

utilities within the specified battery limits.

The binding Scope of Work Document for the design

of this demonstration plant is Arthur G. McKee and
Company requlsltlon order E/R W-20 for McKee Contract
4814

'BCI Contract 3001
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.0

GENERAL

Project Description - Facility Design Basis (continued)

Scope of Work

The follow1ng items are supplied in the Demonstration

Unit Process Design Specification package: -

Complete piping andAinstrumentationgdiagrams.

Process Flow Diagrams

General Arrangement Drawings
"External Gasifier Drawings

" Vessel Design Drawings

Internal Gasifier ArrangementADrawings

All equipment sized and specified in detail,
including internals.

Material specification for all process equipment

~and lines.

Piot plan and elevations to scale -showing all
major equipment items.

List of and prices for laboratory equipment and/or

test facilities required to monitor unit performance.

Major inline instrumentation data sheets.

Flare, blowdown and eneroency’systems flow diagrams.
Electrical‘area classification drawings.

Eleotrical single line diagrams.v

Start—up and shutdown procedures ineoutline form
including emergency shutdown procedures.

Preliminary operating manual in outline form.

.Lubrication and hydraulic systems specifications.

BCI Contract 3001



1.0

GENERAL

1.1

, Prbject Deseription - Facility Design Basis (continued)

.

chge of Work (continued)

r.

Basis for-Des;gn and Design Criteria

‘Ash handling system to ash storage 5110 including

_spec1f1ed

Malntenance supply requlrements for the gas1f1er
retorts:

1. Routine supplies
2. Recommended inventory

3. Recommended major spare parts
system flow dlagram and all equlpment 31zed and

Ga81f1er support arrangement drawings

.Gasifier design calculations for vessel and supports

including ‘a tabulation of weights, operating and
test loads.

a.

LHV, (nominally 7.4 billion BTU/day HHV) utilizihg

The ba51s of the components de31gn for the fac111ty
has been the requirement to provide a fuel gas
product capacity that yields 6.9 billion BTU/day

as design feedstock caking Rosebud coal (sub-
bituminous) and non-caking Kittaning coal (bitu-
minous). For description of these coals see
Section 1.3.1 - Coal Composition and Characteristics-
Coal Test Report, of this Demonstratlon Plant

Design Report.

The term of "caking coal", ‘as used in this context
refers to a coal with a free swelling index greater
than 2.5 and a sulphur content over 2.5%. The

term "non-caking coal", as used in this context
refers to a coal with a free swelling index lower
than 2.5. -

The gasifier unlts w1ll be capable of a turndown
to 25% of the design rate.

BCI Contract 3001
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1.0 GENERAL

1.1 Project Description - Facility Design Basis

_ 1.1.3 Basis for Desigh and Design Criteria (continued)

b. Utility Data:. .
. Process Design

Utilities - _Pressure,psig Temperature °F
1. Inert Gas ' - 100 Amb (Dew Pt.-50°F)
2. Steam ' ‘ ‘
' High . - 125 353
Medium 50 297
Low 25 . 265
3. Cooling Water
Surmer Supply 75 75
Winter Supply .75 . 35
Return ' . 55 (Max. 40°F Rise)
4. Fire Water 160-170 (with main pumps running)
5. Boiler Feed Water o : : _
. Low Pressure 50 : 220
High Pressure 175 220
6. Potable Water _ 95 . Amb.
7. Insrument Air 100 . Amb. (Dew Pt.-50°F)
8. Plant Air - 100 " Amb. (Dew Pt.-50°F)
9. Make-up Water A 40 Arb.
10

. Cold Condensate 100 100

c. Electricity
Available Power 4160, 480, 240/120V

Up to 3/4 HP ~ 115/230 volts, 1 Phase, 60 H,

125 HP and Up 4160 Volts

d. Electrical Area Classification

See electrical classification drawings - Section
4.1.6 ‘

BCI Contract 3001
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1.0

1.

.1

1.3

GENERAL

. Project Description - Facility Design Basis

Basis for Design and Design Criteria

e.

" 6. Seismic Zone:

P

! s

Site and Meteorological Design Conditions

1. Site Elevation:

1542 ft. above MSL

2. Anbient Air Temperatures: Max. Dry Bulb - 102°F
Min. Dry Bulb - Minus 42°F

3. Wind Loading: 30 PSF
4. Snow Design Loading: 40 PSF
5. ‘S0il Conditions:

<

Ledge rock covered by a shallow:

-‘layer of glacial till with .
occasional outcrop of ledge rock.

Design soil

pressure 3000 PSF.

Production blasting produces
maximum particle velocity of

" 0.5 in/sec at one mile fram
blast, maximum sound reaching
one mile: from blast is 140
decibles (linear).

Zone 1

Facility (Plant)and Influent Requirements

See process fiow-diagrams - Section 4.1.2

‘Facility (Plant)Product and Effluent Requirements

See Process flow diagrams - Section 4.1.2

BCI Contract 3001




1.0

GENERAL

Project Description - Facility Design Basis

Ability of WD 2-Stage Gasifiers to Gasify Lignites

The standard WD 2-stage gasifier is capable of
handling a range of lignites without mechanical
modification to the gasifier itself. North Dakota
lignite has been successfully gasified in a 2-stage
gasifier in South Africa and no problems were reported
with degradation of the lignite in the gasifier.

There is also extensive experience in Chomotov,
Czechoslovakia, with the gasification of very low
grade lignite (up to 30% ash and 33% water contents)
in a specially simplified gasifier design, without
clear gas offtake or retort section divisions.
Preliminary heat balances indicate that for the
typical U.S. Great Plains lignites (Wydak), the
clear gas/top gas split will be about 10-90.

For this gasification plant the downstream equipment
is designed to process the gas produced by bitumi-
nous or sub-bituminous coal. When operating on
lignite, it is likely that the top gas cleaning and
cooling equipment will limit the production from the
gasifier. Also, as the clear gas flow will be much
smaller in design, the operation of the process gas
cooler with these low flows would have to be care-
fully evaluated and probably should be by-passed for
operating on lignite.. ‘

In the case of the stirred gasifier, initial operation
would most probably best be carried out on lignite
with the stirrer either stationary or withdrawn.
Depending on the physical characteristics of the
lignite, the use of the stirrer might be advantageous
if it enabled an increased proportion of fines to

be used, or disadvantageous if it caused degradation
of the lignite within the gasifier.

For any given lignite or range of lignite analysis,
prediction of the gasifier output and operability

of downstream equipment should be evaluated based on
the detailed analysis of the lignites.

" BCI Contract 3001






1.0 GENERAL

Process Description

Process Description - Demonstration Plant

The following process descrlptlon is for the Five-
Gasifier Demonstration Plant. Reference is made to
both stirred and conventional gasifiers, and to
operation on both Western and Eastern coal.

Reference may be made to the Process Flow Diagrams
included in Section 4.1.2 for major equipment items,
flow rates and analyses for various streams. Draw-
ings No's. 4814-Y-02-05-2 and 4814-Y-02-06-2 are
for Western coal and Drawings No. 4814-Y-02-07-2

and 4814-Y-02-08-2 are for Eastern coal.

a. Coal Feed System

The functions of the coal feed system are first,
to provide a surge capacity between the coal
~handling plant and the gasifiers, and second, to
meter coal into the gasifiers such that the coal
level is maintained constant and no "free fall"
of coal, which might generate fires carry over,
occurs within the ga51f1er.

Sized coal from plot limits is fed by tripper
conveyor to the coal surge hoppers, BN20l, one

per gasifier. The coal feeding sequence is ini-
tiated by a low-level signal in the gasifier
buffer hopper. Variations in the coal level take
place in this hopper, out of the gas flow, and

a flooded feed condition is maintained in.the

main part of the gasifier throughout normal oper-
ation. This signal causes the lower valve of

the coal lock-hopper, MF201, to open, thereby

refilling the buffer hopper with coal. The IOWer e
‘'valve closes, the lock-hopper is purged with inert -

gas, the upper valve opens and the coal feeder

MF 202 operates until the lock-hopper load cells
detect that the programmed amount of coal has

been fed into the .lock hopper. The coal feeder
then stops, and the upper lock hopper valve closes,
completlng the cycle. :

BCI Contract 3001




1.0 GENERAL.

1.2 ~ Process Description

1.2.1 Process Description - Demonstration Plant (continued)

b. Gasifiers

Coal enters the top of the gasifiers, R 201, where
it encounters an upward flow of gas which leaves the .
gasifier at 250° F. As the coal descends counter-
current to the gas flow, it is first dried, and then

" heated until at about 500°F, gas and light hydrocar- .
bons start to.evolve. This carbonization process
continues as the coal falls to lower levels and higher
gas temperatures, w1th the evolution of heavier oils.
and tars. o

Because the Western coal is non-agglomerating, it re-:
-mains as discrete solid particles throughout the car-
bonization phase, and reaches the bottom of the retort
section of the gasifier as a char. The Eastern coal
is a strongly coking coal, and becomes fluid during
the carbonization process. In a metallurgical coke
oven, conditions are such that adjacent coal particles
become fully liquid simultaneously, and upon loss of

4 tar and re-solidification, a coherent mass of very
“ - strong coke results. Although a comparable process,

. takes place in the two-stage gasifier, a combination
of moderate heating conditions and relatively large
~coal particles results in the more gradual formatlon
of a weaker and more reactive coke. o

A key aspect of gasifier de51gn 1s to maintain a ‘
uniform flow of gas over the entire’ ‘gasifier cross
section, and also to ensure that coal does not
"bridge" across the gasifier during carbonization.
This is relatively straightforward in the. lower
section of the gasifier, because the coke: present
~in this section cannot swell become fluid, or
agglomerate.

In the retort section of the conventional gasifier,

uniform gas distribution and smooth coal flow are
ensured by dividing the gasifier into five sectors.

BCI Contract 3001




1.0 GENERAL

1.2 Process Description

'1.2.1- Process Description - Demonstration Plant (cbntinued)

b. Gasifiers (continued)

Refractory brick walls radlate from the center of the
gasifier. 1In addltlon, the outer wall of the gasi-
fier is tapered outwards to prevent "bridging" by
caking coal. This conventional type of gasifier is
suitable for coals with a Free Swelllng Index (FSI)
of up to 2-1/2.

A stirred two-stage gasifier has been designed for

use with high swelling coals. If fed to a conven-
tional two-stage gasifier, these coals would expand

to such an extent during carbonization that they would
join in the gasifier retort, and would also prevent
uniform flow of gas upwards through the coal. The
mechanical stirrer, described in-detail in Stirrer Sec-
tion continually breaks up the carbonizing coal. This
maintains open gas passages, and also breaks up any
"bridges" of partly carbonized coal.

. The temperature profile across the gasifier for both
Western and Eastern coals is shown on' BCI Drawing No.
M-341.

At the bottom of the retort section of the gasifier,
the char or coke is essentially free of volatile
matter, and is in contact with a rising gas stream
at about 1200°F. As the coke descends further, the
temperature becomes high enough for the major gas-
ification reactions to occur, -the carbon of the

coke reactlng w1th both carbon dioxide and with
steam: :

C + CO, —-9 2 €O
C + H,0 —f—e-co+nz' |
These reactions take place at and above 1500°F in

a zone which extends throughout most of the water-
Jacketed lower section of the gasifier.

BCI Contract 3001




1.0 GENERAL

1.2 Process Description

1.2.1 Process Description - Demonstration Plant

b. Gasifiers (continued)

As the remaining coke reaches the level immediately
above the grate, it encounters oxygen from the gas-
ification air/steam mixture, and the carbon burns
forming both carbon monoxide and carbon dioxide:

2C+0y—>2c0 |
C + 03 ————> COy

These reactions liberate heat and take place in a
relatively narrow zone immediately above the grate.
The temperature of this zone is maintained close to
ash fusion temperatures, 2100-2200°F, by the addi-
~tion of steam to the gasifier air. The steam acts
as a coolant both by dilution and by enterlng into
the water-gas reactlon- . .

C + Hy0 ————> CO + Hj

' which

.absorbs heat and tmaxmy assists in ‘controlling the
temperature of the combustion zone so as to prevent
excessive ash fusion and clinker formation.

The ash formed as the last of the carbon.in the
coke is burned forms a protective layer above the
gasifier grate. 1In this layer, heat is exchanged
from the hot ash to the incoming gasification air/-
steam mixture, before the ash is withdrawn by the
rotation of the grate to the two ash pockets on
éeither side of the gasifier below the grate. Any
large clinkers which may be formed are forced by
lobes on the grate's outer ring agalnst a cast
breaker r1ng immediately below the water jacket.

The ash is discharged from the gaSLflers by the
lock hoppers, MF203. These hoppers provide a seal
on the bottom of the gasifier, and provide a cham-
ber for partial cooling of the ash by counter

BCI antfact 3001




1.0 GENERAL

1.2 Process Description

"1.2.1 'Process Description - Demonstration'Plant

b.

. Gasifiers (continued)

current flow with air. The ash is then conveyed
to an-ash storage hopper BN108. Alternate systems

_ for ash handling are discussed in Section 5.1.

Gasification air is supplied by blowers B201 and is
mixed with steam before admission to the gasifier
grate. The steam required is generated in the gas- -
ifier water jacket and steam drum, D20l. The air/ -
steam mixture is evenly distributed across the gas-

~ifier cross section by the grate, and then passes

upwards through the ash layer before entering into
the combustion and gasification reactions described
above. '

The steam/air ratio is adjusted in'operation to ob-
tain a controlled combustion zone temperature by

- observation of the ash produced. 1Insufficient steam

results in too high a combustion temperature and :
excessive clinkering; too much steam results in too:

low a temperature, and "fluffy" unclinkered ash.

The level of the ash layer is monitored by the - 4
grate thermocouple. Rotation, -and hence ash extrac- .
tion, will stop if the temperature rises too high, -
and will be resumed once the ash layer has become
deeper. . o o

' At the base of the retort éection, where thé'gas
‘temperature is 1200°F, the gas flow divides inhto

two. The alternate paths available for gas flow
are (a) upwards through the descending column. of
coal in the retort section (b) ‘through gas flues
in the walls of the retort. The pressure drop
through the flues is significantly lower than that
through the column of coal, and gas is forced to
flow through the coal by throttling the flue gas
offtake (after cooling) with a butterfly valve.

Sufficient 1200°F gas is caused to. pass through

BCI Contract 3001




1.0 GENERAL

1.2 Process Description

1.2.1 Process Description - Demonstration Plant

'b. Gasifiers (continued)

the coal in the retort section to carbonize and dry
the coal, and give a gas exit temperature of about
250°F. This gas stream contains all the volatile

matter and water present in the coal, and is termed
"top gas".

The balance of the 1200°F gas, not required in the
retort section, passes through refractory flues in
- the retort walls. A small amount of heat is trans-
ferred to the coal from this gas stream. This gas
is termed "clear gas", because it is free of tar.

| . C. Gas Clean-Up

‘ , The gas clean-up section of the plant exploits the
S separation of the tar-containing top gas from the
: : high temperature clear gas. By treating the two
streams separately, tar and dust removal, plus waste .
heat recovery, can be carried out in a straight .
'

forward manner.

The top gas leaves the gasifier at 250°F, and con-
tains a fine mist of tar droplets. The top gas passes
: through a cyclone CY202 to remove any large tar drop-
| __— ' ~ lets and then to the tar precipitators M201l. . These
. electrostatic precipitators effectively remove the
‘mist of tar droplets. Because the gas is above its
dew point with respect to water, the tar is recovered
with a very low water content, -and needs no dehy-
dration, etc., before being used as a fuel or dis-
tillation feedstock.

The clear gas at 1200°F, containihg no tar but carrying
some coke dust, passes through cyclone CY201 and is
cooled to 400°F in process gas cooler E201. The
butterfly valve which regulates the top gas:clear gas
split is located downstream of E201, and is reset by’ .

‘ a. temperature controller in the top gas line.:

BCI Contract 3001




1.0 GENERAL

1.2 Process Description

1.2.1 Process Description‘— Demonstration Plant

c . .

Gas Clean-Up (continued)

The clear gas and top gas streams are then combined
and enter E202, the combined gas coolers. The gas
temperature is reduced to 95°F, and a mixed oil and’
aqueous condensate is removed. To ensure complete
removal of condensate mist, the cooled gas is passed:
through oil precipitators M202, and the cooled gas

' passes to battery limits..

Separation of the light oil from the aqueous conden-
sate takes place in oil/water separator TN20l.

"Aqueous condensate is pumped to the water treatment

plant, and the light oil is combined with the tar
for use as fuel oil. :

BCI Contract 3001
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GENERAL

Process Description

Process Control Description

The major control loops for the gasification plant are
described in this section. The loop numbering system
is defined on Sketch Number 0 in the Instrumentation
Specification Section, Section 3.4. Where there is
more than one identical loop, such as the Temperature
Control of the Gasifier, one loop is descrlbed in thlS
section.

a. Coal Surge Hopper-Level (Loop-21101)

A Level Probe LE-21101 senses the coal level in

the Surge Hopper BN 201 and transmits a signal

to the Level Switch. Two originally preset levels
(high and low) are input signals for a programmable
Controller WUC-21000.

Thie controller is capable of seqguencing the oper—
ation of a tripper conveyor, to be supplied by
others. ‘

Two lights are provided on the control panel, which
indicate if the hopper is being charged, or if the

" hopper is charged. A separate low level alarm is
also providéd on the hopper which will indicate
that the charging sequence has . not. started when
called for. .

b.: Ga51f1er Coal Charge Control (Loop—21102 21103)

A Level Probe LE-21102 senses coal level in the
Gasifier R-201A (thru E). A proportional signal
to the coal level enters level indicating switch

" and at low level trips a loading start contact in
Programmable Controller WUC-21000. A Solenoid-:
Valve FY-21102 is energized and the Coal Charging
Valve FV-21102 opens- - discharging the coal from
the Lock Hopper into the Gasifier. Two Limit
Switches indicate whether the valve is open or
closed by lights on the panel.

Two exXxtreme points give an audio visual alarm on

‘the control panel when coal level in Gasifier
reaches critical high or low level.

BCI Contract 3001



1.0 GENERAL

1.2 - Process Descripfion * (continued)

1.2.2 Process Control Description (continued)

The four Load Cells FE-21103 sense the weights

of the Coal Lock Hopper MF201A (thru E) and coal
weight is recorded on the QR-21103 Recorder.

Two limit switches in the Recorder, set on low and
high load, trigger the start and stop coal loading
‘sequences respectively, through the Programmable
Controller WUC-21000.

- After the coal is dumped in the gasifier, low
weight switch in the recorder starts conveyors
belt, opens the top Charging Valve FV-21103 and
shuts . the inert gas flow. Two Limit Switches '
indicate the Valve FV-21103 open-closed position -
by lights on the panel. The charging sequences
can be activated manually by Selector Switch
HS-21103. ’ :

After the coal is dumped from the Lock Hopper into
the Gasifier, but before the Valve. FV-21102 closes
Programmable Controller WUC-21100 de-energizes

the ‘Solenoid Valve-in Loop 21117 and inert gas
enters into the Lock Hopper and stays on until
Solenoid Valve is ‘again energized and I.G. flow-
~cut off by Programmable Controller.

c. Low Pressure Steam Drum Controls D201-A' (Thru E)

' The Boiler-Level Controlled by Loop 21104 water
level in the Boiler D201A (thru E) is sensed by
the Level Transmitter LT-21104. A signal propor-
tional to the water level is sent to the Current
Switches LSH-21104 and LSL-21104, as well as to -
the Level Controller LIC-21104, which resets the
Control Valve LV-21104. High and low level: are
alarmed on Control Panel Annunciator System.

The steam drive pressure floats on the pressure in
the L.P. Steam Main. This pressure is contracted
in the utility area. The steam drum pressure is
recorded by Loop-21106. Steam drum pressure is
sensed by the Pressure Transmitter PT-21106.

The pressure variations are recorded on the
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1.2

1.2.2

Process Description (continued)

Process Control Description (continued)

" Ce

Low Pressure Steam Drum Controls D201-A (thru E)

. (continued)

Recorder PR-21106. High and low steam pressure
in the boiler are alarmed by the Annunciator on

~the Control Panel.

The steam flow from the drum is recorded -by

Loop 21108. An Annubar Flow Sensor FE-21108 cre-
ates a QP proportional to the steam flow. The
Transmitter FT-21108 sends a 4-20 ma signal to
the Recorder FR-21108.

Control of Air and Steam to the Gasifier

Air flow is recorded and controlled as follows:

The control loop contains a Flow Element FE-21111

'«(Annubar), a Flow Recorder FR-21111, a Flow

Controller FIC-21111, an I/P-21111 (Current to.
Pneumatic Converter) and a Control Valve FV-21111.
The set point of each Controller FIC-21111 thru
FIC-21511 is controlled by a clean gas pressure
transmitter, upstream of distribution gas com-

" pressors. Signal from the Flow Transmitter

FT-21111 enters the Flow Ratio Controller FFC-21109 -
as the remote set point which holds the steam/alr
ratlo constant.

The combustion steam flow ratio is controlled by

Loop 21109. A flow element FE-21109 (Annubar)

measures‘ﬂ P proportional to the steam flow. Two

.wires from Flow Transmitter sends a signal into
the Flow Recorder FR-21109 and the Signal Pro-

portioning Controller FFC-21109. The required
steam rate is set by FT-21111 and controlled by
pneumatically operated Control Valve FV-21109.

The. Pressure Gauge PI-21109 shows the steam pressure

upstream of the steam-air eductor.

A restrlctlng Orlflce RO-21109 keeps a steady
steam rate (~1/4 of nominal flow). flow1ng into
ga51f1er..
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Process Description (continued)

Process Control Description (continued)

d.

Control of Air and Steam to the Gasifier
(continued)

Pressure and temperature of the steam-air mixture

. after eductor are recorded by Loop 21110 and

pressure level is alarmed on the Control Panel.
TI-21110 and PI-21110 indicates locally temper-
ature and pressure, respectively.

Top Gas TemperatureAControl (Loop 21114)

Top gas temperature is measured in the duct after
Cyclone CY202A (thru E) by.a Thermocouple TE-21114
and transmitted (TT-21114) to TS-21114 for alarming
purposes, to Recorder FR-21114 and to Controller
TIC-21114. TiC-21114 controls the Valve TV-211l14

in the clear gas duct downstream the Process Gas
Cooler E201A (thru E). The clear gas temperature
is indicated on Ti-21114 Field Thermometer.

Gasifier Bed Temperature, Record and Grate Speed
Control (Loop 21124) '

A dual Thermocouple TE-21124 ( A & B) measures
the grate temperature. The "A" portion of -the dual
thermocouple records the temperature and its var-

~iations so the operator can follow it. .A 4-20 ma

D.C. Current Signal, proportional to the grate
temperature enters through an HS-21124 Selector
Switch (Auto/Manual) into a SC-21124 (DC Current
to Frequency Converter).

For a temperature range of 450-550°F, the frequency
should change between 0.011] Hz and O0H, (D.C.)
respectively and energizes or de-energizes the
Solenoid Sy-21124, which hydraulically rotates the
grate for 1/2 rev/hour.at 450°F. The grate does
not move at the temperature of 550°F, .so an ash

-layer. above grate can be built to reduce the grate
. temperature.

N
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1.2 Process Description (continued)

1.2.2 Process Control Description (continued)

g.

~handwheel for manual operation.
Combustion Air from Blowers - Préssure Control

' The combustion air preéssure is measured on a -30"

. High Pressure Steam Drum Controls

Water level in the Boiler D 202A is measured by

Emergency Power Failure Systems

During emergency power failure, the gasifier
is automatically vented to the flare by Loops
21125 and 21126. The associated Solenoids ‘
FY21125 and FY21126 are de-energized, and a

15 psi pneumatic signal opens the Valves
FV-21125 and FV-21126. After a preset time
(approximately 10 minutes), and with power from

' the emergency generator, the two Valves FV-21125

and FV-21126 are closed. The Valve PV-21130 to

the chimney is opened by de-energizing the Sole-
noid FY-21130 and applying a 15 psi pneumatic

signal to the valve. At the same time that the
valve to the chimney is opened, Solenoid Valve
FY-21127 is de-energized and 15 psi air pressure
enters the Pneumatic Actuator opening Valve FV-21127.
This places the gasifier on natural draft. '

All four Valves, FV-21125, Fv-21126, FV-21127,
and PV-21130 can be operated from the panel by
a hand controller during normal start-up and
shutdown procedures and are equipped with a

main duct upstream of eductors. . The Loop 21800
consists of a Recorder, High Pressure Alarm and
Controller which releases overpressure,through

the Valve PV-21800, to the atmosphere. A separate
low pressure alarm is provided on each blower
discharge. : -

-

the Level Transmitter LT-21804. A P/El signal
proportional to the water level is sent to the
Current Switches ‘LSH-21804 and LSL-28104, as well
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1.2 Process Description (continued)

4

1.2.2 Process Control Description (contlnued)

‘i, High Pressure Steam Drum Controls (contlnued)

as to the Level Controller LIC-21804. High and
low level are alarmed on the Annunciator System.

- The water level is controlled by modulatlng the
Valve LV-21804.

"The H.P. Steam_Drum pressure floats on the pres-
sure in the H.P. steam main. This pressure is
controlled in the utility area. The H.P. steam
.drum pressure is recorded by Loop 22806. High
and low steam pressure in the boiler ‘are alarmed
by the annunciator in the control panel.
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1.2.3

Process Descriptions

~Facility Description

a.

General

The following facilities description is for the
Demonstratlgn Plant, designed to have a capacity

of 7.4 x 10° Btu (HHV) of gas. Reference may be
made to the Piping and Instrument Diagrams inclu-
ded - in Section 4.1.3 of this report. The required
plant capacity can be produced when four (4)
Two-stage gasifiers of a nominal I.D. of 3.6 meters
or 12ft. arein operation; a fifth gasifier provides
standby capacity. The design of the demonstration
plant is therefore based on five gasifiers. How-
ever, successful operation of the demonstration
would lead to quick expansion of the plant to
twelve gasifiers to provide a plant with a capacity
of 20 x 109 Btu/day. - This philosophy has been
considered in the design of the demonstration. plant;
the gasifier building has been designed to accom-
modate six gasifers, and the comman gas clean up
fac111t¥ has been designed around a capacity of

10 x lO BTU/day of gas.

Coal Feed System

Sized coal from plot llmltS is fed by’ trlpper

~conveyor to the coal surge hoppers, BN201l- A thru F

These. surge hoppers are designed to provide a

- 12 hour capac1ty of coal above the gasifier (the
' capacity is slightly more for eastern coal oper-

ation). This will enable the plant -to continue
to operate while the coal feeding system is being
maintained. Charging of the surge hoppers is
sequenced by a programmable controller, which
receives signals from level probes in the surge

hoppers.

Six coal surge hoppers are supplied with the
demonstration plant. BN201lF will not be used,
but is supplied with the demonstration plant.as
the surge hoppers are an integral part of the
structural steel. A slide valve is provided
under the surge hopper for isolation of the surge
hopper and for maintenance on the associated
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1.2  Process Descriptions

1.2.3 Facility Description

b.

Coal Feed System (continued)

coal feeder and lock hopper.

Coal is fed from the surge hopper to the gasifier

.via coal feeders MF202A to E, and lock hoppers

MF201 A to E. The coal charging sequence is
controlled by a level probe, and programmable - _
controller, which sequence the charging operation.

The lock hoppers are mounted on load cells, which
enable the weight 6f coal charged to the gasifier
per batch to be recorded and totalized. Load cells
were selected for this duty as they are considered’
to require less maintenance and give a hlgher
accuracy than weigh belt feeders.

Gasifiers

Five gasifiers, R201A thru E, are provided for
the demonstration plant. The design of these
gasifiers is based on proven design of the con-
ventional two stage gasifier with a nominal dia-
meter of 3.6 meters or 12 ft. The conventional
two stage gasifier has a refractory lined retort
section, together with refractory walls inside the
gasifier which divide the retort into five 'pie'
shaped sections. This division of the retort
ensures a uniform gas distribution, and a smooth’
coal flow during the carbonization of coals with
a Free Swelling Index (FSI) of up to 2-1/2.

The stirred two-stage gasifier included in this
plant is a modification of the conventional
gasifier, designed for use with high swelling
coals. To accomplish this each gasifier is fitted
with a stirrer A201A thru E. This stirrer is
de51gned to operate only in the zone where the

coal is carbonizing, and continually break up

the carbonizing coal, and maintain open gas

' passages. The stirrer is basically in two sections,

capable of rotating in opposite directions, and
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Process Descriptions

Facility Description

" C.

Gasifiers (continued)

also of vertical movement. This will enable the
stirrer to pass through every point in the car-
bonizing zone. The design of the stirrer is
described in detail in the Stirrer Section of
this report.

The refractory lining of the retort has been re-

-designed for the stirrer. This primarily required

the removal of the refractory dividing walls. The
taper of the outside refractory walls was main-
tained the same as for a conventional gasifier.
This will not interfere with the stirrer and will
facilitate the modification of the gasifier to a
conventional unstirred two-stage gasifier. Some
modifications were also made to the gas channels
in the outside refractory wall, to compensate for
the. removal of the refractory dividing walls and
their associated gas channels. The detailed brick
design has also been simplified, to use standard
shapes where ever possible and minimize the total
number of shapes required.

The 1ower section of each gasifier is surrounded

by a water jacket, which utilizes some of the
excess heat of reaction to generate steam. -‘Each

- jacket connected to its-own steam drum D201A

thru E by a thermosyphon. The water jacket and
steam drum are designed to ASME section 1.

The conical grate is cast iron, and the'design
is unchanged from a conventional two-stage gasifier.
The grate rests on a slide ring, and is rotated by

- two hydraullc cylinders driving a gear wheel.
‘The grate is surrounded by a fixed breaker ring
.with lobes protruding from it. Ash is crushed

between the grate and breaker rlng and drops into
the ash discharge system, which is descrlbed in
Sectlon 1.2.4 of this report.

" A central hydraulic system W201A prQVides the

power to drive the hydraulic cylinders on six

BCI Contract 3001



1.0

GENERAL

Process Descriptions

Facility Description

C.

Gasifiers (continued)

gasifiers. These cyllnders also drlve a cam
which drives a grease cylinder (two per ga51f1er)
and this forces grease through gnxwes in the
gasifier slide ring.

Air and Steam Feed to the Gasifiers

Three blowers, B201A thru C, provide the air
required for ga51f1cat10n. These units are designed
on the basis of 10 x 109 Btu/day gas production
with 10% overcapacity. On this basis, two units
would be running and one standby. The flow of air
to the gasifiers is basically controlled by throt-
tling the air to each gasifier. An individual

air control is provided in each gasifier to take
account of any variation in the performance of '
individual gasifiers. Because of this, the blowers
are essentlally being restricted on the discharge
side. To prevent surging of the blowers during
operation at reduced thruput, an automatic blowoff,
through a silencer is provided on the common

blower discharge.

The L.P. steam drums, D20l1A thru E, -are connected

to the low pressure steam main, and the pressure

in the main. Steam from the low pressure steam
drums is mixed with the air to the bottom of the

. ga51f1ers by a flow ratio control.

Flare Stacks

Three flare stacks are provided with the demon-
stration plant (X201A thru C). The stacks pro-
vide for safe venting of the gasifier during start-
up, shutdown and emergency conditions. One flare
stack is provided for two gasifiers, (so the

three included with the demonstration plant can
serve six gasifiers). The flare stacks are de-

- signed to handle the full output of a single

gasifier, automatic shutdown sequences will reduce
the air supply to the gasifiers to reduce the
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Facility’Description

e.

Flare Stacks (continued)

gasifier thruput to 50% when‘diverting to flare.

The recommended type of flare is a 'ground flare'

mounted on the top of the gasifier structure with
this type of flare combustion takes place inside
an enclosure, which enables gases with an HHV

down to 50 Btu/SCF to be flared, and minimizes the
problem of radiation from the flare. A continuous
purge of inert gas is required in the lines to the"
flare.

Gas‘Cleaning and Cooling

The top gas and clear gas from the two stage

-ga31f1er are initially cleaned separately.

The clear gas 1n1t1ally passes through a refractory
lined duct, to refractory lined cyclones, CY201lA

"to E, (one per gasifier). The cyclones are designedij'
. to operate at a pressure drop of 3" WG for eastern
coal, with 100% removal of particles greater in

size than 30 microns. The Dust Handling System

" 1s discussed with the Ash System, Section 1.2.4

of this report. The clear gas then passes through

a . refractory lined duct, to the tube side of
vertical: process gas coolers E201A to E (one per
gasifier). The shell side of the coolers are

linked by a thermosyphon to the high pressure

steam drum, D202A. One high pressure steam drum -

is provided for six gasifiers, and steam at 125 psig
is separated in the steam drum, and piped to the

"high pressure steam main. The clean gas out of

the waste heat boilers is at a temperature of 400°F.

The top gas from the gasifiers passes through a

tar cyclone, CY202A to E (one per gasifier). The
cyclones. are designed to remove the larger droplets
of tar from the top gas stream, and will operate

at a pressure drop of 3" WC for western coal,

with 100% removal of particles greater in size

‘than 30 microns. The tar flows by gravity to

the tar tank, TK 202. The tar lines are steam

BCI Contract 3001




1.0

GENERAL

1.2

1.2.3

Process Descriptions

Facility Description

f.

Gas Cleaning and Cooling (continued)

traced within the gasifier building and electric
traced outside the building.

Individual gasifiers, and associated process gas
coolers may be isolated by closing gate valves,
and. installing blind flanges in the top gas line
downstream of the tar cyclone, and in the clear
gas line downstream of the process gas cooler. In
addition, taps have been provided in these lines,

‘so that during operation the top and clear gas

flow from each gasifier can be measured by a

' pitot tube traverse.

After initial detarring in the cyclones, the top
gas flows to the common gas cleaning plant. The
processing units in the gas cleaning plant are
designed around a capacity of 10 x 107 Btu/day of
product gas, to facilitate expansion of the plant

" to 20 x 109 Btu/day. The top gas passes through

three tar precipitators in parallel (X201 A thru C).

‘These p§ecipitators are designed on the basis of

10 x 10” Btu/day, with 10% overcapacity; and will
remove in excess of 99% of all droplets with a
particle size of one micron or greater. Individ-

~ual precipitators can be isolated by valves and

blind flanges for cleaning with steam. When one
precipitator is off line for cleaning, the total
gas production can be passed through the two
remaining precipitators, with a small reduction

in efficiency. The tar collected flows by gravity
through traced lines to the tar storage tank. A
purge stream of a partially dry gas is required

to the insulator compartments of the precipitators,
to prevent condensation. The present design of
this plant is based on inert gas purge. Probably
the design could be based on a gas recycle from
the gas booster discharge, which would save
operating costs. ’

‘The detarred top‘gas,'and.partially cooled clear
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Gas Cleaning and Cooling (continued)

gas are combined together and flow to the combined
gas cooler E202A to C. Three 50% units are supplied
based on 10 x lO9 Btu/day product gas; two units
will be running, one on standby. The gas passes
through the tubeside of the units, as this is
the side with the greatest potential fouling
problem. Each exchanger can be individually
isolated and blanked off for cleaning. The exchangers
are designed to cool the gas to 95°F. For the
western coal, this reduces the gas below its dew
point, so that water dondenses out of the gas, which

- will dissolve the chlorides from the. gas. The

eastern coal would not be cooled below its dew point,
and the chlorides would stay in the gas’stream.

This could cause problems in downstream processing
units. Therefore, when operating on eastern coal,
water will be sprayed into the gas stream upstream
of the exchanger to ensure that the gas is below

its dewpoint at 95°F, and the chlorides are dis-

~solved from the gas. Oils are also condensed from

the gas in the exchanger, and the oil-water mixer
flow by gravity to the oil water separator, TK201A.

" The gas from the coolers passes through three oil

precipitators in parallel [X202A to C). The pre-
cipitators are designed on the basis of 10 x 102
Btu/day, with 10% overcapacity and will remove in
excess of 99% of all droplets with a particle size
of one micron or greater. The philosophy of shut
down of units for cleaning is the same as for the
tar precipitators, and purge gas is required for
the insulator compartments. Water and oil, and
some dust removed in the.oil precipitator flow

by gravity to the oil water separator. The oil
and water are separate phases, the o0il being the
11ghter phase. The oil phase overflows a

wier to an integral compartment where it is pumped
to a battery limits. The water flows under a
baffle to a chamber from which it is pumped to-
battery limit§. Operation of both sets of pumps
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f. Gas Cleaning '‘and Cooling '(continUéd)

is -intermittent and initiated automatically based
on level in ‘the compartments. The bottom of the
unit is-sloged to collect the sludge. The sludge
is removed periodically by a manually operated
sludge pump. '
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Process Descriptions

Ash Handling System Description

The ash recovery, handling and storage systems described
in this Section represent the basis of design for the
Gasifier Plant as proported in this report. Ash will
be collected from two (2) main. areas within the plant:

(1) Gasifier BQttom Ash

(2) Cyclone,Ash

Gasifier Bottom Ash

‘In generél hot ash from each gasifier will dis-

charge via two (2) ash lock hopper arrangements

- and will be removed by means of a drag link con-

 ' veyor system.

Each ash locking arrangement (MF201A/K) will consist
of three (3) chambers connected by cylinder knife
gate valves rated for 1000°F at 3 psig service. The
ash from each of the gasifier outlets will be col-
lected at a pre-determined rate and discharged

. into the top chamber. At the end of the collection

sequence, the ash will be discharged into the mid-
dle cooling chamber where the material will be cooled
by air supplied from a 360CFM aeration blower system -
(B203A & B). Cooling air will be applied to each
cooling chamber via twelve (12) 6-inch diameter
aeration pads. Cooling air will be discharged from
the middle chamber via air lock vent filters.

Upon completion of the cooling cycle, the material
will be discharged into a third chamber prior to
entering the conveyor system. This chamber also
provides additional protection against the possible
leakage of gas from the gasifier into the. conveyor
system.

Ash from each row of gasifiers will discharge into

.respective drag link conveyors (CO201A & B). These

conveyors are rated at 2TPH and will be completely
insulated with fiberglass with a 22 gauge aluminum
jacket. These conveyors will discharge into a
cross conveyor (CO203) which will transfer the
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1.2 Process Descriptions

1.2.4 Ash Handling System Description

ad.

' Gasifier Bottom Ash (continued)

collected ash.to a bucket elevator. The cross

conveyor is rated at 4TPH and will be completely
insulated and will be equipped with a cooling
system. The cooling system will consist of a
blower package rated at 3000 CFM and is provided
to supply additional cooling for the larger ash
particles before the material reaches the silo.
The velocity of air entering this conveyor will
be sufficiently low so as not to entrain the ash
in the air.

The ash will be lifted from the cross conveyor to
the ash silo by a bucket elevator (C0204).

The central control panel for this system will
have all the controls and programmers required.
for automatically controlling the system.

‘Cyclone Ash

The cyclone ash will be discharged from five (5)
cyclones into three (3) sand tanks (BN203A/C) by
means of five (5) 8-inch rotary feeders (MF207A/E)
and an 8-inch slide pipe. - Each tank will be
constructed of 1/4 inch carbon steel plate, 4 feet

‘square with a 60 degree pyrimidal hopper. The

sand tanks will be water impounded and will be .
provided with an overflow louver to eliminate
water as thé ash displaces it.  The ash will be
removed  form the sand tanks by means of three (3)

'-,3—inch X 4-inch x 45 degree tangential hydro-

ejectors. Each hydro-ejector will require 550gpm

at 175 psig provided by pump (P206 A/B) rated
at ‘700 gpm at 125 psig. Sluiced ash will be

" transferred by means of a 6-inch ashcolite pipe.

The sand tanks will require emptying approximately
once every six hours. The control sequence will
be initiated manually after which it will auto-
matically sequence through all three (3) recovery

stations. The entire recovery and transfer cycle

will take approximately 10 minutes.
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1.2 - Process Descriptions

' 1.2.4 Ash Handling System Description
c. Silo

The ash silo will be provided by ‘A.G. McKee as
‘part of their package.. .

Alternate System -

Included in the Appendix, Section 5.1, is an.
evaluation of an alternate system which will

.facilitate the removal of gasifier bottom ash
pneumatically.
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' Main Process Parameters

Coal Composition and Characteristics

a.

Coal Samples

Two samples of coal were shipped to BCI for testlng.
The first sample was received at BCI offices on
April 10, 1978, marked."Erie Mining Company, Coal
Sample DOE Contract No. ET-78-C-01-2578, Clarion-
Brookville-Kittanning Penna. MS-Washed 2" x 0.

Wt. 47 1lbs."  McKee confirmed that this sample was

to be considered the Eastern coal for the design of

the gasification plant, provided that the coal test
results indicated no unacceptable properties.

- Coal Testing

BCI arranged for testing of the coal samples at

the Denver Laboratory of Commercial Testing and
Engineering Co. (CTE). This laboratory is one of
the few laboratories in the U.S.A. which has access
to the equipment required for the Fischer Assay.
CTE were requested to carryout the following set
of tests on the two coal samples.

- _Proximate and ultimate analysis of. the coal

- Free swelling index

.~ Ash fusion temperature

- Hardgrove Grindability Index
- Complete Fischer assay includingi

Distilled gas: components by welght and volume
Water from distillation : weight ,

Char:. Weight and ultimate analysis

Tar: Welght and ultimate analysis

CTE identified the Western coal sample as Sample No.
3001-1. They carried out two complete sets of tests.
on the Western coal; the first set of test results

was issued to BCI in a report dated May 4, 1978 and

the second ‘'set of results in a report dated May 22 1978
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1.3 Main Process Parameters

1.3.1 Coal Composition and Characteristics (continued)

b. .

Coal Testing'(continued)

CTE identified the Eastern coal:Sample as Sample
No. 3001-2. The report on this coal was issued
in three parts, dated May 3, 12, and 22, 1978.

Copies of the CTE test reports are included in S
Appendix 5.2 of this report.

Adjustments to Coal Test Results

The gasification plant is to be designed to handle

~coals which fall between two extremes, a sub-bitu-

minous coal, represented by the Western coal sample,: -
and a bituminous coal represented by the Eastern

coal. Because of variations during sampling, and
changes during transportation, it was possible

that the two samples which were tested did not

represent the extremes of coals which might be
processed in the plant. One of the properties
which largely effects the operation of the gasifi-
cation plant is the moisture content of the coal -

. this primarily effects the top gas/clear gas’

split and the sizing of downstream equipment. It
was therefore agreed by BCI, McKee and Erie Mining
Company that the test results for the Western coal
would be adjusted so that the coal contained 25.6%

-moisture, as received, and that the test results

. for the Eastern coal would be adjusted so that

the coal contained 4.3% moisture.

The test results from the laboratory are summarized
as an elemental balance of the results of the

- Fischer assay. This summary for the first set of

Western coal tests, sample No. 3001-1, dated May 4,

1978, are given in Table 1.3-1. These tests did

not provide as accurate a balance as was expected,
and therefore CTE was requested to repeat the test.
These test results for Sample No. 3001-1 were
contained in the CTE report dated May 22, 1978, and -
are summarized in Table 1.3-2. The summary of the
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Coal Composition ‘and Characteristics

Cc.

Adjustments to Coal Test Results (continued)

tests for the Eastern coal, Sample No. 3001-2
is given in Table 1.3-3. These results. are
within the accuracy expected from these laboratory
analyses. :

»
To-establish a material balance for the gasifi-
cation plant it is necessary to start with a set
of coal test data which accurately balance. The-

. BEastern and Western coal test data was therefore

adjusted to obtain an accurate balance, based on

. BCI's experience and discussions with McKee. This

modified coal test data is summarized as an elemental'
balance.in Table 1.3-4 for Western coal and in
Table 1.3-5 for Eastern coal.

Dissussion of Coal Test Results - Western Coal

Sub-bituminous coals degrade if proper precautions
are not taken during transportation and storage of
the coal. However, provided that the coal has not
degraded, the test results show that the coal is
suitable for gasification in a conventional two
stage gasifier with a divided retort. ‘

The western coal should be suitable for gasification
in the stirred two stage gasifier developed as part

- of this project. Because of the non-caking and fri-
..able nature of the’ coal, it is probable that for

the best operatlon, the speed of the stirrer should
be set to a mlnlmum to avoid degradatlon of the

. coal.

T

The ash fusion temperature for the western -coal is
towards the lower limit of the acceptable range

for gasification. However, this can be handled by
the gasifier by a slight increase in the amount of

steam used for gasification. This is reflected in

"a blast saturation temperature of 147°F. which is

used for the mass balance (vs. 140 F for the Easterﬁf“

coal).
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1.0

GENERAL-

Main Process Parameters

Coal Composition and Characteristics

d.

'Eastern coal remains fluid. These include tracing

Discussion of Coal Test‘Resdlts - Western Coal
(continued) .

The char produced by the Fischer assay of this

coal is very reactive and will slowly react with
air even when cold. The descrepancy in the balance
of the laboratory test results can be attributed

to this reactivity.

Discussion of Coal Test Results - Eastern Coal

The Eastern coal test results are typical of a

high swelling bituminous coal. Provided that the

stirrer enables the two stage gasifier retort to
carbonise the coal effectively, the resultant coke
should be suitable for gasification. The ash

fusion temperature shows a wide range and high range,
which make it ideal for gasification, and will offset
the lower reactivity of coke derived from Eastern
coal compared with the very reactive Western char.

Because of the high swelling number of the Eastern
Coal, the sample size used in the Fischer test had
to' be reduced in size from the standard. The tar
yield from the test was therefore low, .and the tar
produced was very heavy. This made it difficult to
obtain an accurate ultimate analysis of the tar.
Precautions have been taken in the design of the
tar handling §ystem to ensure the tar from the

of the tar llnes,'and provision of steam purglng
connections on the tar lines. ‘ |
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Raw

COKE

WATER |

‘Coal TAR GAS
160#. 3 % P I e % Total
. RC # - 3 RC _ # -1 s | R # RC # % % RC
H,0 | 25.60 25.60
ash | 8.27 97;6 8.07 |14.80 97.6°
c 50.74 | 79.94 | 40.56 | 74.34 11.37 | 5.77 | 83.56 5-42 1 2.75 | 44.93 | 96.73
H 3.53 | as.61 | 1.61|-2.96 | 9.63 0,34 4.88 | 20.40 | 0.72 11.33 | 0.40 | 6.54 | 86.97
N 0.87 | 80.45 0.70 [ 1.29 | 4.60 | 0.04 | 0.56 | 85.05
s 0.87 | 71.26 | o0.62| 1.13 | 2.30 | 0.02| 0.30 17.24 | 0.15 | 2.45 | 90.80
o 10.11 | 29.48 2.98 | s.48 | 7.32 | 0.74 |10.70 | 56.87 | 5.75 27.89 | 2.82 | 46.08 |121.56
cl. | o.01
TOTALS | 100 54.54 | 100 6.91 | 100 6.47 6.12 | 100

100§ 3IoeI3U0D IDL

"TABLE 1.3-1

FIRST WESTERN COAL TEST

' SAMPLE NO. 3001-1




~ Raw

Coal COKE TAR WATER GAS
1004 % % . v L A % A Total | Total
RC _# % _RC # % RC ' # % RC # %. %. RC t ‘
H20 1 25.60 25.69 | 25.60 ‘;
Ash 8.27 99;03 8.19 114.81 ! ) .99.03 8.19
C 50.74 81.00 41.10 | 74.29 10.05 5.10)82.18 5.24 2.66 446.02 ‘96,29 48.86
H 3.53 .48.44 1.71 3.09 13.73 0.58} 9.37 18.98 0.67 11.61 0.41 7.0§ 92;76 3.37
N 0.87 60.92 0.53 0.96 3.45 0.03| 0.46 64.37 0.56°
S 0.87 67.81. 0.59 1.07 2;3' 0.02| 0.40 10.34 0.09 1.56 80.45 0.7
0] 10,11 31.65 3.20 5.78 4.55 0.46 7.40 53.01 5,36 25.91 2,62 45.33 -115;12 ' 1ll.64
Cl. | 0.0l |
TOTALS ’160 55.33 100 6.20| 100 3;.63 5.78 100 98.93

TO0E 3IDBIFUQCD . IDY

TABLE 1.3-2

SAMPLE NO. 3001-1

SECOND WESTERN COAL TEST. -



Raw

100€ 30®I3UO) IDE

Coal COKE TAR WATER GAS
s % % , % Total | Total
100# RC , # 3 RC # % _ RC # $| RC # 3 % RC #
HyO | 25.60 25.60 25.60
Ash 8.27 | 100 8.27 | 15.0
c 50.74 | 83.21 | 42.22|76.5 11.37 5.77 | 88.23 5.42 | 2.75 |-43.93 | 100 50.74
H 3.53 | 55.81 | 1.97 | 3.57 | 12.46 0.44 | 6.72 | 20.40| 0.72 11.33 | 0.40 6.39 | 100 3.53
N 0.87 | 79.31 | 0.69 | 1.25 4.60 0.04 | 0.61 16.09 | 0.14 2.24 | 100 0.87
s 0.87 | 72.41 0.63] 1.14 | 10.34 0.09| 1.38 17.25 | 0.15°] -2.40 [ 100 0.87
o) 10.11 | 13.25 1.34 | 2.43 1.98 | 0.20| 3.06 | 56.87| 5.75 27.90 | 2.82 | 45.04 | 100 10.11
ci. | o0.01° 100 . | ‘0.01] 0.02 100 0.01
TOTALS 100 55.13 | 100 6.54 | 100 32.07 . 6.26 100 100
TABLE 1.3-3  WESTERN COAL ANALYSIS FOR MASS BALANCE



Raw

- Coal 'COKE TAR WATER _GAS

s s - % & : Total | Total

100# RC # % RC # % RC # % RC # % % RC #

H,0 4.3 4.3 4.3
Ash 9.61 |'107.4 10.320 | 15.04 io7.4 10.32
c 71.21| 72.11 | 51.346 | 74.83 | 22.09 15.74 | 85.51 3.88 | 2.765 | 57.01 | 98.08 | 69.85
H 5.05| 40.77 2.059 | 3.00 | 34.26 1.73| 9.41|5.39|0.272 14.71 of743: 15.32 | 95.13 4.80
N 1.13| 56.46 0.638 | 0.93 | 16.81 0.19| 1.06 73.27 0.83
S 3.33| 66.16 2.312 | 3.37 5.71 0.19 | 1.06 24.02 0.800 | 16.49 95.89- 3.30
0 5.30 | 37.68 1.887 | -2.75 1o.i9 0.54 | 2.96|41.0|2.173 10.23 | 0.542 11.18 | 99.10 5.14
Cl. 0.07 78L57 0.055 0.08 | 78.57' 0.06

TOTALS 100 68.617 | 100 18.39 | 100 2.445 4.55 - 100 98.6

T00€ 30RI3UOD IDH

TABLE 1.3-4

EASTERN COAL TEST

SAMPLE NO. 3001-2




'WATER . Gas

o p | Total | Total

RC # RC | # 3 % RC #

4.3 4.3
Ash | 9.61 | 100 9.61 |13.90 9.61
c 71.21 | 73.71 52;485 75.94 | 22.41 | 15.96 {84.11 3.88| 2.765 | 53.57 | 100 71.21
H 5.05 | 44.65 2.255| 3.26 35.?5 1.78 | 9.38 5.39 | 0.272 14.71| 0.743 | 14.39 | 100 5.05
N 1.13 | 56.46 0.638| 0.92 | 15.93 | 0.18 | 0.95 27.61] 0.312 | 6.04 | 100 1.13
s 3.33 | 60.96 2.03 | 2.94 | 15.02 | 0.50 | 2.64 24.02 | 0.800 | 15.50 | 100 3.33
o 5.30 | 38.30 2.03-| 2.94 |-10.47 | 0.555| 2.92 | 41.0 |2.173 10.23 | 0.542 1o.50j 100 5.30
a1 | 007 | 100 0.07 | 0.10 100- 0.07

TOTALS | 100 169.118{ 100 18.975| 100 6.745 5.162 | 100 100

- T00€ 3IdORIZUOD IDd

TABLE 1.3-5

EASTERN COAL ANALYSIS FOR MASS BALANCE




1.

0

GENERAL

. Main Process Parameters

Coal Residence Time in Gasifier

The two stage gasifier has a long residence time,
to provide gentle distillation of the coal, and
prevent cracking of. the tars and oils to pitch.

The coal residence time in the gasifier retort

is approximately six (6) hours, and the residence
time in the water jacketed section is .approximately
4-1/2 hours. ‘ :

BCI Contract 3001



4" 1.0 GENERAL

1.3 . Main Process Parameters

1.3.3 Pressure Drops through the Gasifier

The pressure drop through the gasifier is based
on data from the operation of other two-stage
',ga51f1ers. These gasifiers operate with a ‘total

pressure drop across the gasifier of between 10"
W.C. and 15" w.g. The pressure drop allowed a-
cross the gasifier 'to the clear gas outlet is
20" w.g., and the pressure drop allowed ‘to the
top gas outlet is 30" w.g.

The_max1mum pressure,drop through the .dust cyc-
. lones is 3" w:.g., and the maximum pressure drop
- through the tar cyclones is 1.7" w.g.

BCI Contract 3001







COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNZSOTA

SECTION 2.0 - OPERATING DATA

2.1 Start—up Procedures in Outline Form

2.2 Preliminary Operating Manual in Outllne
‘ Form

2.3 Product and By-Product Yield Quantltles

" and Compositions

2.4 Effluent Streams, Yield Quantities and

Compositions

2.5 Operating Data

T 2.6 Maintenance Supply Requlrements

' 2.7 List of Prices for Laboratory Equipment
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2.0 OPERATING DATA

' : 2.1 . Start-up and Shutdown Procedures in Outline Form

2.1.1 Start-up Procedures

4 'A ’ -Complete pressure testing of{plant.

| Check operatlon of all mechanical items of equip-
- ment.

Dry out and cure the refractory in. the ga51f1er
and ducts, u51ng d propane heater.

Assemble wooden starter boxes and flll with burlap
to within 2" of the top. :

Place starter boxes in the producer, and lead
'lengths of burlap from the boxes to the:access
ports in the grate.

Position pipes through roddlng holes to the starter
boxes.

Cover the grate between the starter boxes with ash
to within 3" of the top of the boxes. Add 1 ft.

of charcoal on top of the ash and the boxes. Spray
fuel o0il on the charcoal. '

Add nut coke on top of charcoal to the bottom of
- the distillation retort. :

Remove plpes from the gasifier. Spray’ the burlap
1n51de the access port with fuel oil.

'_nght the burlap wick 51multaneously, close the
the access ports, and start the blower. Gradually
bleed air to the gasifier:. The gasifier is vented .
thru the chimney. ' :

After about one hour, open the llnes to the flare,
and close the gasifier vent.

Check level of coke in the gas1f1catlon section,
and add coke thru the ga51f1er lock hopper to
malntaln the coke level in the gasification section.

|

|

|

: © Add fuel 011 to the starter boxes. thru the pipes.
-After .about 1-1/2 hours, increase the air flow.

| , - ' ‘ . . BCI Contract 3001




2.

0

OPERATING DATA . (continued)

2.

1

1.

Start-up and Shutdown Procedures (continued)

Start-up Procedures (continued)

to the gasifier to about 25% of design flow. Sim-
ultaneously start adding steam to the blast. The
proportion of steam should be increased to the
normal blast saturation temperature over a period of
1-1/2 hours. Continue to check the fire zone and

‘ash -level thru the poke holes.

_When the clear gas off-take temperature reaches
400°F, start the agitator at minimum speed and

gradually add coke to fill the gasifier to the
normal level. The gasifier can then be placed on
level control for coke addition.

Manually bring the top gas temperature to 250°F
over a period of 4 hours, venting the top gas and
clear gas to flare.

-Increase the thruput of the gasifier to,approk—

imately 50% of design, and continue operating
until the clear gas temperature is above 200°F.
Observe the position of the control valve 1n the
clear gas line.

Start feeding coal to the retort. Periodically
check the bed in the retort by inserting a rod thru
one of the upper poke holes. .The rod should have

a temperature sensor at its tip to enable the
temperature profile across the bed to be checked.
The area of the bed where the agitator is operating
should be adjusted according to the temperature
profile.

Maintain constant gasifier thruput, at about 50%
of ‘design. Observe the position of the clear

gas control valve; if the valve closes appreciably,
increase speed of agitation.

‘Purge downstream equipment with nitrogen. Analyze
the purge off gases for oxygen.

Divert low Btu gas from the flare thru the system.
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OPERATING DATA  (continued)

2.1

2.1.2 .

Start-up and Shutdown Procedures in. Outline Form
(continued)

Normal Shut Down Procedures

Stop coal feed to gasifier, whilst maintaining gas
make. Continue operation until the coal level
has dropped to the bottom of the retort.

Divert the gas make from the gas cleaning plant
to the flare. Gradually reduce the plant thruput
to approximately 50% of design. Continue to
operate the plant, checking that the fire zone is
still 1it by rodding.

When the fire burns itself out (there should be
little coke left in the gasifier), stop the air
flow to the gasifier, and quench the gasifier
with steam for 5 mins. Close the lines to the
flare, and open the gasifier chimney. Open the
emergency air line to the bottom of the gasifier.

Isolate the gasifier by installing blanks on the

clear gas and top gas line. Isoclate the steam
drum from the steam system, and vent and drain the

- drum and water jacket.

Remove any coke and ash remaing in the‘gasifier
thru the access ports around the grate.

Emergéncy.shut Down Procedure (Operating Emcrgency)

In the event that it is desired to shut down .the
gasifier as quickly as possible, the following

procedure should be followed:

Open lines to flare and close valves 1n top gas
and clear gas lines.

Stop air flow to the ga51f1er and increase steam
flow to a maximum.

Check that the fire zone is completely extinguiShed. , ’

The coal may be removed from the gasifier by the

BCI Contract 3001




OPERATING DATA (continued)

2.1 Start—up and Shutdown Procedures in Outline Form
contlnued '

2.1.3 Emergency Shutdown Procedure (Operating Emergency)
continued ‘

grate. However, it should not be handled in the ash
system, and would have to be collected under the gas-
- ifier.

2.1.4 Emergency Shut Down Procedure (Power Failure)

- The followiné sequence occurs automatically:

The automatic valve to the flare opens: to depressur-
.ize the system.

The valve-in the steam supply to the gasifier fails
to a preset position to set the steam flow a
approximately 25% of design flow.

After a preset time, the valve to the chimney opens,
and the valves to the flare close. The emergency
air inlet valve opens. Air is drawn thru the
eductor by the steam and maintains the fire zone

in the gasification section. :

The gasifier may safely be held in this condition
for a number of days, and may then be brought back
on stream in a matter of hours, by turning on the
air blower, -and gradually bringing the gasifier up
to capacity.

2.1.5 .Unusual Safety Problems -

Low Btu gas is poisonous, and potentially. explosive.
The chance of leaks will be minimized by proper design
of the plant. However, CO alarms will be provided in
the building to give an early warning of any leaks
before the danger level is reached. ,

A problem has been reported on one or two existing

plants with explosion occuring in the base of the
gasifier during power failures. The design of this

BCi Contract 3001




2.0 OPERATING DATA

2.

1

.1.5

Start-up and Shutdown Procedures in Outline Form

Unusual Safety Problems (continued)

plant includes provisions to minimize the possibility
of explosion during power Eailure. The gasification
plant is automatically vented to the flare, steam is

maintained to the bottom of the gasifier, and after

a time delay, the gasifier is put on natural draft.

‘Adequate safety systems will be designed into the

plant ot protect operator and facilities from the
results of process upsets. Through proper design the

~plant will achieve an excellent safety record. Proper

training of operators in all aspects of plant operation
and plant safety is a preraquisite of safe plant oper-
ation. '

BCI Contract 3001







OPERATING DATA

2.2

. Preliminary Operating Manual in Outline Form

Start-up and Shutdown

Plant start-up and shutdown procedures as outlined
in .Section 2.1 are a part of plant operating pro-
cedures. ' :

Normal Operating Values -

The normal operating values of the steam within the

plant are shown on the Process Flow Diagrams -
Demonstration Plant for either the East or West
coal.

The rates represent the flows with four gasifiers
operating at design conditions.

Gasifier Operation

Coal is fed to the gasifier via a lock hopper and
level hopper thru dip legs into the gasifier retort.
The level hopper is fitted with high and low level
alarms, which will indicate any problems with the
coal feed. A slide valve is provided for isolation
of the lock hcpper for maintenance. Two sets of
five rodding holes are provided around the upper
cores of each gasifier to permit rodding of the re-
tort if there appears to be problems with the coal/gas
flow through the retort. Problems of coal flow will
be shown up by problems with the coal feed, and
fluctuation in the gas offtake temperature. Rodding
of the retort should not be required on a regular
basis. : '

The gasifiers are fitted.with a temperature probe in
the center of the grate to control the ash level.
However, the ash level, and the firebed should be
checked once per shift by inserting rods at five (5)

BCI Contract 3001




2.0 OPERATING DATA

Preliminary Opereting Manual in Outline Form

Gasifier Operation (continued)

locations. Based on visual inspection of the rods,
the set point of the grate temperature controller can
be reset, or the speed of grate rotation can be man-
ually adjusted. 1If the ash layer or fire zone are

Aunlevel, the bed must be nxkbd to break up clinker.

The quality of the ash leav1ng each gasifier should
be observed once per shift. Corrections to the
steam/air ratio are made to adjust the ash size
range to the desired level..

Gas Cleanup Plant Operation

‘High level alarms are provided on the dust and tar
cyclones, which will indicate any problem with discharge
-of the tar or dust. A routine check should be made of

the temperature of the gas out of the process gas
coolers. This will indicate if there is any problem
with fouling in the exchanger. In the event that the
exchanger requires cleaning, the associated gasifier
should be isolated, shut down and purged.

The tar and oil precipitators should require little

maintenance. Problems such as breakdown of insula-
tion or building of material on the electrodes will

be indicated by a drop in voltage from the rectifier.
The faulty unit should be isolated from the gas clean-
up train (the remaining units can handle the full gas
thruput. Although at slightly reduced thruput) and
cleaned with steam. Periodic checks are required to
ensure that the insulator heator and .gas purge are
operating.

‘The temperature indicators on the cooling water outlet
of. the combined gas cooler should be recorded daily.
Any significant difference in theA T across the
exchangers indicates that the exchanger with the 1owered
DT is fouling. The exchanger should be .isolated, purged
and the tubes cleaned.
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2.0

OPERATING DATA

2.3

Product and By-Product Yield Quantities and
Compositions

" Basis of Design

The plant is designed on the basis of producing

7.4 x 102 Btu/day (as H.H.V.) of gas from four

gasifiers when operating on Eastern coal. The
heat and material balance is shown on Drawings
No. 4814-Y-02-07 -2 and 4814-Y-02- 082, entitled:

Gasification, Demonstration Unit, P.F.D. - East
Coal. ' ' '

The plant is also designed on the basis of pro-
ducing 7.4x 102 Btu/day (as H.H.V.) of gas from
eleven gasifiers when operatlng on Western coal.

“The heat. and material balance is shown on

Drawings No. 4814-Y-02-05-2 and 4814-Y-02-06-2
entitled: Gasification, Demonstration Unit, P.F.D.

- West Coal.

Product Gas-

The product gas from the gasificationfplant is
shown under stream 15 on the process: flow dia- -
grams, and is termed cooled gas on these drawings

-~ Eastern Coal:

Gas Composition %V/V dry
co 25.3

CO, 6.1
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2.0 OPERATING DATA (continued)

2.3 Product and. By-Product Yield Quantities and Compositions
(continued) '

2.3.2 Product Gas (continued)

Gas Composition 2 V/V dry

Hy ' ' 19.7

Ny - . 47.2

CH, . 0.7

szCS 0.3

Hps ©0.55

cos . 0.1

NH3 ‘ 0.05

100.00
0il Content 7 grains/100DSCF
HCN Content 1.5 grains/100DSCF

HHV (including minor constituents): 164Btu/DSCF
LHV (including minor constituents) 152Btu/DSCF

- Western Coal:

Gas Composition S % V/V (dry
- CO . 26.0
CO5 ’ 6.8
H, - 22.9
Ny . 43.2 . "
Cy-Ce 0.2 .
‘HoS A ' 0.15
~ Cos ©0.05
NH3 ' ‘ 0.1
| 100.0
0il Content. 3.5 grains/100 DSCF’
HCN Content 1.5 grains/100 DSCF

. HHV (including minor constituents) 171Btu/DSCF
- LHV (including minor constituents) 158Btu/DSCF

2.3.3  Tar/0il By-Product

The only stream from the plant which is considered a
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. 2.0 OPERATING DATA (continued)

2.3

Product and By—Product Yleld Quantltles and Comp051t10ns
(continued)

Tar/Oil By-Product (continued)

by-product is the tar/oil stream. For handling, the

'properties of this stream can be considered to be simi-

lar to a No. 6 fuel oil. Based on data available from
operation of other gasifers, we would expect that the
tar/oil from the Eastern coal to be heavier than the
tar/oil from the Western coal. However, the sample
obtained during coal testing is too small to quantlfy
this dlfference.

- Eastern Coal:

Flow Rate '13.9 GPM

Composition : %W/W
' 84.11

9.38

- 0.95

1 . 0.00
2.64

2.92

100.00

oCnOz2ma0

HHV 16,000 Btu/4
SG = 1.0

- Western Coal:
"Flow Rate L 5.7 GPM

Composition % W/W;_
' ‘ ' 88.23
6.72

. 0.61"
0.00
1.38
3.06
100 00

16,000 Btu/# , .
1.0 _ ' : o
\
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0

OPERATING DATA (continued)

Effluent Streams, Yield Quantities and Comipositions

Gaseous Effluents

There are three possible sources of gaseous efﬁluent
emissions. These three sources are discussed in
greater detail below.

Gasifier Chimneys: The chimneys will be in opgration
during the initial phases of startfup,.and during the
emergency shut down holding condition only.

The approximate composition of the gas out of the
chimney is as follows: '

Eaétetn Coal Western Coal

co, 17 % 17.5%
H,G 7.7% 7.4%
sb, 0.32 0.1%

N, 75 % 75 %

' 100 . : 100

Volume of gas ' ‘ :
per Chimney 2,000 SCFM : - 1750 SCFM
Gas Temperatuge Out of Chimney 200 to 500°F

During start up, each chimney is.expectéd to operate
for approximately one (1) hour. Each gasifier may be
expected to start up twice per year.

-Dur%ng emergency power failure, the gasifief will - auto-
matic vent thru the chimney, and then go into a hold

hot situation. For environmental considerations, this
condition should be considered to last for six (6)

hours per year.

- Flare Stacks (X201 A to C): The flare stacks will

be in operation during start up, shut down, and emergency
condltlons.b One flare stack is provided for two gasifiers.
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2.0 OPERATING DATA (continued)

2.4

Effluent Streams, Yield Quantities and Combositions
— (continued)

. Gaseous Effluents (continued)

The approximate composition of the gas out of the
stack is as follows (assuming 50% x S air to stack):

_ ' Eastern Coal : Western Coal
€Oy 11 12
H,0 -5 5
882 . 0.2 E 0.1
N, 77 76
03 6.8 6.9
100 100
Max. Volume of gas’ ‘
Per Chimey 30,000 sSCFM 25,000 SCFM
‘Exit Temperature from Flare 750 - 2,000°F

During start up of a gasifier, each stack will be in
operation for approximately 24 hours, and the average
flow to the 'stack will be approximately 50% of the
maximum flow. Each gasifier may be expected to start

‘up twice per year. : '

During certain emergency conditions, such as instrument
air failure, the gasifier will vent to the stack at an
average flow rate of 50% of maximum. For environmental
considerations the condition should be considered to
last 12 hours/year.

-. Fugative Emissions: These can arise because of
minor leaks of process gases. However, thése gases
are poisonous and potentially explosive, so every
precaution will be taken to keep fugative emissions

to zero. These precautions include providing CO alarms
within the building. ‘

Liquid Effluent

" There are four possible sources of liquid effluents -
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2.4

2.0 OPERATING DATA (continued)

Effluent Streams, Yield Quantities and ComP031t10ns
(contlnued)

Liquid Effluent (continued)

the aqueous effluent from the oil water separator,
cyclone dust/water slurry, sluydge from the separator,
and spills and process blowdowns. These sources are
discussed in greater detail below.

- Aqueous Effluent: The oil/water separator (TK201lA)
separates the water and oil condensed from the gas
stream. The aqueous effluent is pumped to battery
limits to maintain a constant level in the separator. '
Alterante methods for disposing of the effluent are

~discussed in Appendix 5.2 of this report.

Eastern Coal Western‘Coal

Flow Rate 2.35 gpm ' 23
Impurities ppm . ppm
0il 350 350
. Carbonate (as COp) 5400 3850
sulfide (as st) 8000 : - 175
NH3 15,000 800
HCN 4500 . 250
Chlorides - 23,000 350

- Cyclone Dust: The proposed scheme is based on

colléecting the cyclone dust in sand tanks (BN203 A/C).
The dust is removed from the sand tanks periodically
as a slurry of dust in water and pumned to battery
limits.

Eastern Coal Western Coal
Average flow rate |
. of Slurry 926 #/hr. 1,111 #/hr.
.Max Flow rate of
Slurry _ 550 gpm - 550 gpm

Solids. content of , - . '
Slurry . A -10% : : 10%
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2.0

OPERATING DATA (continued)

2.4

2.

4.2

4.3

Effluent Stfeams,-xield Quantities. and Compositions
o , (continued)

Liquid Effluent  (continued)

. The dust content of the slurry will contain approxi-

mately 50% Carbon.

.- Sludge:. A sludge of dust and tar will gradually

collect in the bottom of the separator. A sludge
pump is provided to pump this sludge to battery units.
The average rate of sludge removal is expected to be

approximately 1 gallon per hour. The sludge will contain:

approximately 20% solids, which will be  dust and heavy

. tar.

- © Spills and Process Blowdowns: Any equipment which

could need cleaning or maintenance on a regular basis
has the drain or blowdown connection piped to the
chemical sump. The contents of the chemlcal sump can
be pumped to battery limits.

SOlld Effluents

"The only solid effluent from the ga51f1catlon plant is

the ash. The ash is an inert material which could
possibly be tused as a filler for building block or as

.a base for road beds. The ash will contain about 10%

carbon.

Eastern Coai

Western Coal

Ash Quantity 46 tons/day 48 tons/day
The ash will normally be a granular material w1th1n
the site range l/8" to 2". During process upset,

lumps up to a size of 6" may occur.
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2.0 OPERATING DATA (continued)

2.5

2.5.1

Operating Data

Manpower Requirements for Operations and Maintenance

The operating manpower required for the plant is five.
men per shift. The men's duties will basically be

split as follows.

One panel. operator, who will remain in the con-
trol room at all times, and control the overall .
- operation of the plant.

One operator pef shift for the gas cleanup plant.

This operator will act as backup for the panel

. operator, and will be responsible for outside
instrument readings and operatlng of the clean-
ing plant. .

One gasifier operator is assigned per two gasi-
fiers. For the demronstration plant ( five gasi-
fiers) , three gasifier operators are required.
Their duties will include rodding the gasifier
to check on the reaction zone, checking the
condition of the ash leaving the gasifier, and
checking the operation of the coal feed mechan-
ism.

<

The recommended allowance for operatlng supplles is
30% of the wage cost of process labor.

Raw Material Feed Quantities

-  Coal feed for the gasifiers is to be delivered

' to the surye hoppers as required. The ratio between

the top size and thé boztom size for the coal feed is

-3:1, and as fed to the gasifier, the coal should con-

tain no more than 10% less than the minimum size.

The limits of the rangea which are recommended for
feeding to the gasifier are:

' Maximum Range 3" x 1"
~Mimimum Range 1-1/2" x 1/2"
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2.

0

OPERATING DATA (continued)

2.5.3

Opefating Data (continued)

Raw ‘Material Feed Quantities (continued)

Eastern Coal . ‘ Western Coal
Coal Feed, #/hr .36,598 44,178
Coal Feed, Ton/day - 439 ' 530 -

- Start up supplles include coke, No. 2 fuel
0il and charcoal. .

Approximately 5 gallons of fuel oil are required
during lighting up a gasifier. It is recommended that
two 40 gallon drums of No. 2 fuel o0il be maintained

in the plant store.

Approximately one ton of charcoal is required durlng
the start up of a gasifier.

Approx1mately 75 tons of nut coke are requlred during
the start up of a gasifier.

Estimated Utilities

The utility summary is attached as Table 2.5 - 1.
This gives the overall plant utility flows for the

" plant when operating 'at four (4) different thruputs

with the two alternate design coals, the East coal and
the West coal.

For economic evaluations on the demonstration plant,
the normal utilities usage for the plant operatlng

at 7.4 x 10° Btu/day should be used.

For utility supply systens to the total plant, and
line sizing on the main piperack, the design flow
for 20 x 109 Btu/day should be used, under the Column

Design 3 of the Table.
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2.0 OPERATING DATA (continued)

B ‘ ‘ 2.5 " Operating Data (continued)

2.5.3 Estimated Utilities (continued)

For the utility header running down the gasifier

building, the line sizing should be based on possi-

bility of six (6) gasifiers operating in that sec-

tion of the gasifier building. This is equivalent

to 11.1 x 107 Btu/day of product gas, and the design :
flow is noted under the column Design 2. of the Table. ‘

The demonstration plant includes three gas coolers,
and - these each have a duty equivalent to 5 x 107 Btu/
day when operating on Western coal. When the plant
is expanded to the full commercial plant, it is
possible that the three coolers supplied as part of
the demonstration unit could be operating at design
load. The design flow of cooling water to these gas
coolers should be 4500 gpm.

For designing building heating and ventilating systems,
the heat loss to the building is estimated as 200,000
Btu/hr per gasifier. Consideration should also, be
given to the heat . loss from downstream equipment within
the. building. '
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UTILITY SUMMARY

PLANT OUTPUT

11.1
10%Btu/day 7. 10 (6 Gasifiers) 20.0
BASIS ‘East - West East West Design East West. - .Design .. E?st‘, West Design

UTILITY Coal Coal ' Coal Coal 1 Coal Coal 2 Coal Coal 3°
125 p.s.i. Steam . .

Produced #/hr 18,400 ° 6,950 - - - 27,600 10,425. 29,900 49,800 18,800 55,000
High Pressure )

Boiler Feedwater 20,300 7,650 - - - 30,500 11,500 { 33,000 54,800 20,700 60,500

#/hr : -

20 p.s.i. Steam #/hr . 3,000 6,000
Export (Import) 1,740 (950) - - - 2,600 (1500) (3,000) 4,700 (2500) (6000)
Cooling Water . :

(75°F,20°F T)G.P.M. 1,000 2,000 1,360 - 2,700 3,000 - - - 2,700 5,400 5,500
Inert Gas 300 300 - - - 350 350 1,500 660 660 2,000

SCFM

Instrument

2ir, SCFM 120 120 - - - 150 150. 175 240 . 240 250
Power KVA 1,000 1,000 - - - 1,100 1,100 1,390 2,000 2,000 2,625

T00E 3IOEBIFUOD 1D

TABLE 2.5 - 1




DEMONSTRATION PLANT

- TABLE 2.5-2  MCTOR LIST

A Demand
- ITEM DESCRIPTION HP KW KW
BM201A  Combustion Air Blower 3000 241 241
BM201B  Combustion Air Blower 300 © 241 241
BM201C  Combustion Air Blower 300 241 -
AM201A - Stirrer Hyd. Oil Pump 30 24 24
AMZOlB Stirfer Hyd. 0Oil Pump 30- 24 -
AM201C Stirrer Hyd. Oil Pump 30 24 -
AM201D stirrer Hyd. 0il Puﬁp 30 24 -
AM201E  Stirrer Hyd. OilAPump 30 24 -
AM201F Sﬁirrer Hyd. 0il Pump 30 . 24 -
MFM202A M Coal Feeder é 2 2
 MFM202B  Coal Feeder 2 2 2
MFM202C  Coal Feéder 2 2 2
MFM202D Coal Feeder 2 2 2
MFM202E Coal Feeder 2 2 2
MFM202F Coal Feeder 2 -2 2
X201 Tar Precipitator (Total) - 45 45
X201B Tar Precipitator (Tétal)'» - 45 45°
X201cC Tar Precipitator (Toﬁal) = 45 . 45
PM2dlA Tar,Pump | | "3 3 3
PMZOlB, Tar Pump 3 ' 3 -
PM207A  Hyd. Oil Pump (Grate pive) 40 35 35
PM207B - 35 -

Hyd. 0il Pump (Grate Drive)

40
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DEMONSTRATION PLANT

TABLE 2.5-2 MOTOR LIST

continued
. A ‘ - Demand

"ITEM DESCRIPTION . HP KW - KW
X202A 0il Precipitator (Total) - | 45 45
X202B '0il Precipitator (Total) - 45 45
X202C ﬁOil Precipitator (Total) "; 45 45
PM203A 0il Transfer Pump 1 1 1
PM203B  0il Transfer Pump | | o Ty -

- - 0il immersion Heatér - 10 10
PM204A Sludge Pump ' 1-1/2 1 1

- - Sludge Immersion Heater : - 5 -5
PM202A - Aqueous Eff. Pump . A }l 1 1
PM202B Aqueous Eff. Pump | 1 1 -

- - ‘Effluent Immersion Heater - l‘ 10 10
‘PM205 Chemical Sump Pup | 2 2 2
_PM208A Lock Hopper Lube Pump ' 3 3 -3
 PM208B_ Lock Hopper Lube Pump | 3 3 -
PM206A A’ﬁjécter Pump . 100 82 82
'PM206B  Ejecter Pump f _ 100 | g2 -
BM203A ‘Aeration‘ Pad Blower | 10 - 9 9
. 'BM203B Aeration Pad Blower | ' 10 . ) -

- - 'Aération’Pad Blower Heater i - - 35 '35
4COM201A Drag Link Conveyor A S 7-1/2 7 -7
COMZOZA Drag Link Conveyor - B 741/2 7 7
'COM203A Drag Link Conveyor ' C7-1/2 7 7
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DEMONSTRATION PLANT

TABLE 2.5-2 MOTOR LIST
continued

‘ . : : : 4 Demand
ITEM - DESCRIPTION , , HP KW KW

. COM204  Bucket Elevator ' 5 4 4

BM202 ~ Ash Cooling Blower - | 5 4 4
- Heat Tracing ’ - 45 45
- - Tfans/Réct Builaing Ltg. - ‘5 5
==  Cont. Rm HVAC : - 55 . 48 24

- - , Platform Lighting - | - 75 52

TOTAL ' 1499 1682 1138

Total Connected KVA (0.32PF) 2050
Max -Demand KVA (0.82PF) 1390
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2.0 OPERATING DATA

2.6

. Maintenance Supply Requirements

Routine Supplies

Routine supplies are defined as those additives to
a system or systems required to render a unit oper-

able such as greases, o0ils, hydraulic fluids. .

With

the exception, possibly, of hydraulic fluids these
routine supplies will be compatible with those pre-

Recommended Inventory

"sently required in various other areas of the Plant
- Facilities. .

" Recommended inventory of routine supplies f'quantities

shown -are for the Demonstration Plant consisting of
4 Where spare or standby
units have been installed, they have been considered

five (5) stirred gasifiers.

as operating full time for purposes of this recommended

inventory. No consideration has been given to abnor-
mal operations, such as transmission.line breaks, etc.
in setting these quantities.

Hyd. Pump and Motor

S _ No.: of Annual
Operating Unit ‘Units Media Regmts.
- MF201 Entry Plug Valve 10 . E.P.Grease :
Exit Plug Valve 10 - E.P.Grease 400 1b.
Vent Plug Valve 5 E.P.Grease’
B201 Comb. Air Blower 3 0il 200 gal.
Air Blower- Motors 3 Grease 400 1b.
P201 Tar Pump and Motor 2 Grease 50 lb.
 TK201 Aqueous Eff. Pump & Motor 2 Grease
Oil Trans. Pump and Motor 2 Grease 250 1b.
Sludge Pump and Motor 1 Grease
MF202 Coal Feeders 5°  Grease 250 1b.
X201 Hydraulic System 1 Hyd.  Fluid | 500 géi.
Grease 100 1b.
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2.0 OPERATING DATA

2.6

2.6.3

Maintenance Supply Requirements -

Recommended Inventory

Recommended Major Spare Parts

"a. Major Items

(continued)

. » 'No.of Annual
Operating Unit Units Media Regmts.
X202 Grate Lube System 10 High Temp. 5000 1b. .

. 4 Grease
P205 Chemical Pump & Motor 1 -Grease 50 1b.
A201 Stirrer Hyd. System 2 Hyd. Fluid 500 gal.’
' Hyd. Pump and Motor 2 Grease 50 1lb.
Jack Screws 4 Grease 100 1b.
Gear Box 4 0il1 »
Vertical Reducer 4 0il _) 55 gal. .
Bull Gear ’ 2 Grease B
Pinion 4 Grease 200 1b. -
Spline 2 Grease | :
Misc. Valve Operators Lot Grease . 200 1b.
Gear Couplings Lot Grease 300 1b.

Ragﬁredfxmres

Equipment Description DEMO
Gasifier Rodding Ports 10
(R201) Blast Inlet Assembly 1
- Gasifier Grate Assembly 1
Refractory (Shaped) 1 set (Camp)
Camb.Air Blower Complete Rotor (Wheel, 1
(B201) Shaft, Coupling)
Inboard Bearing 2
Outboard Bearing 2
Manual B/F Valve 0
Coal Surge Hopper Slide Gate Valve 2

(BN201) ‘
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2.0 OPERATING DATA

2.6 - Maintenance Supply Requirements

2:6.3 Recommended Major Spare Parts

a. Major Items

Required Spares

Equipment Description DEMO
Coal Lock Hopper Expansion Joint 2
(MF201) -
Oil Water Sep. Aqueous Effluent Pump:and
(TK201) Motor , _ ' 1
. '0il Transfer Pump & Motor 1
Sludge Pump and Motor 1
| Tar Precipitator Electrodes Camplete 1
(X201) Trans/Rectifier 1
0il Precipitator Electrode Complete 1
(X202) Trans/Rectifier 1
Stirrer ~ Item 13 - Pinion Gear 1
(A201) Item 14 - Spline 1
Item 15 - Spline 1
Upper Rabble Arms (Set) 1
Lower Rabble Arms (Set) 1
Item 55 - Bronze Bearing 4
4

Item 50 Lubrite Bushing
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2.0 OPERATING DATA

2.6

2.6.3

Recommended Major Spare Parts

-b.

v

Maintenance Supply Requirements

Press. Switch

Instrumentation
QUANTITY SPEC. REQ'D.
- ITEM IN USE  SP- DESCRIPTION SPARES'
'I/F Converter 5 8021 Similar Unit if
Elec. Switch 45 8030 Similar Unit . 5.
I/P Converter 44 8041 Similar Unit 4
Min.Recorder 38 8111 Similar Unit :4 .
Min.Pnl.Ind. 4 8131 Similar Unit _i
Manual Loader 25 8141 Similar Unit 3
Min.Controller 18 8142 Similar 3-Mode Ctl'r. 2
Ratio Ctl'r. 5 8149 Similar Unit " 1
Annunciator 1 8150 Spare Annun. Modules 6
Time Delay Relay 5 8161 Similar Unit 1
Dial Thermameter 28 8201 Similar Unit 3
. Indicatingv '
Pyrameter 5 8206 Similar Unit 1
Thermocouple = 14 8216 (9" U-Dim.) Similar Unit 1
Assenblies 5 8216 (13'-9"U-Dim.)Similar Unit 1
MV/I Trans. - 25 8236 Similar Unit 3
Pressure Gauge 26 8301 Similar Unif s 3
-Pressure Trans. 13 8311 .Similar Unit : l¢éi
AP Transmitter 15 8312 Similar Unit 2%
| 3 8331 Similar Unit B
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2.0 OPERATING DATA

2.6 Maintenance Supply Requirements

2.6.3 ° Recommended Major Spare Parts

b. Instrumentation (continued)

OQUANTITY SPEC. ' T REQ'D. -

ITEM '~ IN USE SP- DESCRIPTION _ SPARES
| Level Gauge 12 8400 Similar Unit 1
! € . |
| Rotameter = 16 8405 Similar Unit 2.
| : Restricting . |
| . Orifice 5- 8420 Similar Unit 1
‘ ‘Annubar 10 8424 (6") Similar Unit 1
| Annubar - 5 . 8424 (14") Similar Unit 1
: A ’ A Level Transmitter 6 8522 Similar Unit ' 1
' Displ. : ) : :
| Level Transmitter 6 8527 Similar Unit | 1
Capacitance o
Switch Ball Float 6 /8540 Similar Unit | 1
Level Switch 15 8542 Similar Unit 2
Capacitance ' ‘
Butterfly Control 5 8610 12" Carb. Steel 1
Valve .o 4 :
Butterfly Control 5 8610 14" Carb. Steel - 1
Valve : : '
Butterfly Control 5 ~ 8610 16" Carb.Steel 1
'~ Valve : ‘
Butterfly Control 10 8610 16" Stain.Steel 1
Valve
Butteérfly Control 1 8610 18" Carbon Steel 1

Valve
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2.0 OPERATING DATA

2.6 Maintenance Supply Requirements

2.6.3 Recommended Major Spare Parts

b. Instrumentation (continued)

QUANTITY SPEC. ~ REQ'D.

ITEM - IN USE SP- DESCRIPTION SPARES
]
Butterfly Control 1 8610 30" Carbon Steel 1
Valve ' ' :
‘Butterfly Control 5 8610 30" Stain. Steel = 1
Vabka '
Globe Control 5 8612 1" Carbon Steel 1
Valve . ) .
Globe Control = ~ 5 8612 2" Carbon Steel 1
Valve ' ’
Globe Control 1 8612 3" Carbon Steel 1
Valve :
Globe Control 5 8612 6" Carbon Steel R |
Valve : :
Plug Valve 10 8616 Similar Unit 1
3-Port Ctl. 1 = 8620 Similar Unit 1
Valve ‘
Press. Regulator 1 8660 2" Nat. Gas 1
Press. Regulator 3 8660 1" Nat.Gas 1
Press. Regulator 2 8660 2" Inert Gas ' B |
Press. Regulator 5 8660 1" Inert Gas 1
Safety Relief 5 8710 13200 lb/hr. 30 psig 1
- Valve o ' ASME Sec. 1

Safety Relief >~ 5 8710 20104 lb/hr 135psig 1
Valve o ASME Sec. 8 '
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2.0 OPERATING DATA

2.6 .Maintenance Supply Requirementé

"2.6.3 Recommended Major Spare Parts

b. Instrumentation (continued)

REQ'D..

c. Other

maintenance policies oZ Erie Mining Company.

. QUANTITY SPEC. ‘ _
ITEM IN USE SP- .DESCRIPTION SPARES
.Safety Relief . 1 3710 20,104 lb/hr 135psig 1
Valve ASME Sec. 1

. Progranmable ' 1 8800 Input Moduleé; lO"A'

. Controller ' '
Output Modules 10

Weigh System 5 8820 T

Spare parts requirements for other items of equlpment
~ should be consistent with eéstablished preventative .
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2.0

OPERATING DATA (continued)

2.7

2.7.2

2.7.3

List of Prices for Laboratory Equlpment Requlred to

- Monitor Plant Performance

Process Streams to be Tested

The process streams within the battery limits of BCI
design which require test equipment to monitor unit

performance are as follows:

a. Coal

b. Ash and Dust

c. Tar and 0il

d. Fuel Gas (Cooled Gas)

e. Boiler Blowdown, Feedwater
Steam Condensate -

f. Aqueous Effluent

Test Methods

.
|

1
4

Test methods used to monitor unit performance are

derived from these sources:

a. Coal, Ash, Dust and Fuel Gas

"Annual Book of ASTM Standards"
‘American Society for Testing and Materials

Volume 26, 1976

b. Tar and 0il

"Annual Book of ASTM Standards"
American Society for Testing and Materlals,
Volume 23, 24 and 25, 1976.

c. Boiler Blowdown, Boiler Feedwater, Steam
Concepts and Agueous Effluent

"Standard Methods for the Examlnatlon of

" Water and Wastewater"

American Public Health A55001at10n, l3th

Edition.

Monitoring Philosophy

The contract phrase "Equipmenf .

to monitor
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2.0 OPERATING DATA (continued)

List of Prices for Laboratdry Equipment Required to
Monitor Plant Performance (continued) -

Monitoring Philosophy (continued)

« « +« +« . . . performance" permits a range of inter-
pretation. The level of monitoring required will

vary with the age of the plant and presence or absence
of upset conditions. The individuals and organizations
involved in this project will perceive different
monitoring requirements based on their needs and
preferences.  Finally, the need for equipment depends
heavily on how many tests are performed in other 1labs
on a fee basis.

It appears that the most useful presentation is to
give two lists reflecting maximum and minimum needs
as defined below. This permits the choice of either
list by those who will operate the plant. These
lists are based on well defined and published methods
so that equipment can be added or subtracted on a

- rational basis. The use of these methods to select

equipment also. has several advantages in related areas
outside BCI scope, as follows:

a. Specification of equipment in terms underétand—
able to vendors is facilitated.

b. Laboratory layout is facilitated.

c.. Requirements for non-equipment items, such as
reagents and supplies is defined. :

d. The knoWledge and skills which must be acquired
' 'by lab technicians is defined.

e. Test results will be.generally recognized.

Maximum Equipment Requirements

This is thée equipment required when:
a. All Tests are performed on-site.

b. Test results, along with process instrumentation,
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OPERATING DATA (continued)

List of Prices for Laboratory Equipment Required to

Monitor Plant Performance = (continued)

Maximum Equigmeht Requirements (continued)

permit accurate material and energy balances
over the gasification unit.

The composition and physical character of
streams entering and leav1ng the unit are
determined..

Minimum Equipment Requirements

This is the equipment required when:

a..

b.

All poss1ble tests are performed by other labs
off-site.

On-site lab tests are used chiefly to confirm .
normal operation and occasionally to dlagnose
upset conditions.

Tabulated.Information

a.

b.

Thirteen tables  are attached to this report, as
listed below and on the following page.

'Each pair of tables (1,2; 3,4; etc.) list infor-

mation for one of the six streams to be tested.

Odd numbered tables (except Table 13) list the
ASTM or SM Tests for a given stream.

'Even numbered tables list test equlpment for a

given stream.
Prices are llsted in Table 13.

'LIST OF TABLES

Coal Test Methods

- Equipment for Coal Tests
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2.0 - OPERATING DATA .(continued)

2.7 List of Prices. for Laboratory Equipment Required to.
Monitor Plant Performance (continued)

2.7.6 Tabulated Information (qontinued)

'LIST OF TABLES
(continued)-

3. Test Methods for Ash and Dust

NA ' 4. Equipmenﬁ for Ash and Dust Tests
5. TéstvMethods for Tar énd 0il -
6. Equipmént_for Tar and 0il Tests’
7. Test Methods for Fuel Gas |
:8;f Equipment for Fuel Gas Tests

9. Test methods for Boiler Blowdown, Boiler
Feedwater, and Steam Condensate

10. Equipment for Boilér Blowdown, Boiler
Feedwater, -and Steam Condensate Tests

11, Test methods for Agueous Effluent
12. EquipmentAfor Aqueous Effluent Tests.

13. Laboratory Equipment Costs for Process
' Stream Testing
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TABLE 1

COAL. TEST METHODS.

Jacketed Bomb Calorimeter

.(A) See text Sections 2.7.4 and 2.7.

BCI Contract 3001

' ASIM | REQUIRED FOR: (A)
NUMBER . NAME MAX. MIN.
D409 . Test for Grindability of coal by ~

the Hargrove Machine Method X

D410  Sieve Analysis of Coal X X
D720 | Test for Free Swelling Index of o
-Coal . X

' D2013 Preparing Coal Samples for Analysis X X
D2361 Test for Chlorine in Coal - X
D3173 Test for Moisture in the‘Analysis ‘

Sample of Coal and Coke X X
D3174 Test for Ash in the Analysis Sample
of Coal and Coke X
. D3175 Test for Volatile Matter in the
Analysis Sample of Coal and Coke . X
D3177  Test for Tatal Sulfur in the :
Analysis Sample for Coal and Coke X
D3178 Test for Carbon and Hydrogen in fhe
Analysis Sample for Coal and Coke X
" D3179 Test for Nitrogen in the Analysis. :
Sample for Coal and Coke . X
D3286  Test for Gross Calorific Value of
.Solid Fuel by the Iso—Thermal
X



TABLE 2

EQUIPMENT FOR COAL TESTS

ITEM NO. REQUIRED (A)

DESCRIPTION/ASTM METHOD

MAX. MIN.
1 1 1 Analytical Balénce. Sensitivity 0.1'mg;£¥
o Capacity 1000g/ D409, D720, D2013, D2361 .
2 1 0 Balance.Sensitivity,lg; Capacity 1,500g9/ -
: D409
3 1 1 Sample d1V1der per ASTM 2013/D409, 0201374;
4 1 1 Set of smeves, o oy 8" diameter,
. conform-: to ASTM-E‘ll and ASTM-409 as :
follows: 5/8", No.'s 4,8,16,20, 30 50, 100,
» 200/D409, D410, D2013
5 1 0 * Laboratory Crusher/D409
-6 1 1 'Mechanlcal Sieving Machlne for 8" Clrcular
31eves/D409
7 1 0 Grindability Machine, per ASTM D409/D409
8 1 1 ~ Set of Round Hole Screens per-ASTM D410
' "and E-323. 12 screens as follows: 8",
56",' 4n’ 3" 2_1/2u 2n 1- 1/2",‘ .1_1/411,
. 1", 3/4", l/2" 3/8"/D410 : -
9 6 0 Crucible, translucent 5111ca, low fdrm,
with one (1) pierced and one (l) unplerced
lld per ASTM D720/D720
10 ‘1 0 Sight tube, per ASTM D 720/D720
il 1 O " Thermocouple and potentlometer, per ASTM.
- - D720/D720 ~
12 1 0. . Weight, 500g./D720
13 1 0 Furnace,. conforming to ASTM D720 and
: ' including: chimney, crucible support, : L
rheostat, A-C Ammeter and two (2) timers/D720
14 1 0 Air Drying Oven. One (1) to four (4) air

changes per hour, max 40°C, per ASTM D2013
‘»capac1ty 1001bs/D2013 ' ‘
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'TABLE 2

(Continuedl,.

EQUIPMENT FOR COAL TESTS

ITEM NO. REQUIRED (A)

DESCRIPTION/ASTM METHOD

MAX.  MIN. .
| - -
15 10 0 Drying pans per ASTM D2013/D2013
16 1 0 Scale. Sensitivity 0.051b., capacity
1001b/D2013
? 17 - 1 1 Laboratory Crusher for reduction of 3"
: ‘ lumps/D2013
18 1 1 ‘Pulverizer to reduce samples to minus 60
‘mesh/D2013 :
| : _ -
| 19 1. 1 " Backing Board per ASTM D2013/D2013
20 1 1 Feed Scoop per ASTM D2013/D2013
| 21. 1 1 Feed Chute per ASTM D2013/D2013
22 1 1 Mixing Wheel per ASTM D2013/D2013
23 10 10 Laboratory Sample containers per ASTM
: .D2013/D2013
24 1 0 Bomb Calorimeter for ASTM D2361/D2361
25 1 0 Eschka Combustion Apparatus for ASTM D236l/
: : 2361
26 1 0 Apparatus for Potiometric Tltratlon per
: ‘ASTM D2361/D236l
27 1 1 Drying oven, 110°C, per ASTM D3173/D3713 -
28 25 . 25 Capsuleé with covers, per ASTM D3173/D3173
29 1 -0 . Electric Muffle Furnace, 700-750°C/D3174 |
30 10 .0 Porcelain capsules per ASTM D3l74/D3174 ‘
31 5 .0 -, Platinum Cruc1ble with cover per ASTM
D3l75/D3175 :
32 1 0

Electrlc Muffle Furnace, 950°C/D3175
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TABLE 2

(contlnued)

EQUIPMENT FOR COAL TESTS

'ITEM NO. REQUIRED (A)

DESCRIPTION/ASTM METHOD

MAX. MIN.
23 1l 0 Apparatus for_Determihization of Sulfur
' "in Coal per ASTM D3177.
Note: Available as package with Micro-
processor /D3177
4 1 0 Oxygen purlfylng train per ASTM D3178/
D3178-
35 1 0 Flowmeter. 50-100ml/min./D3178
36 1 0 Combustion unit per ASTM D3178/D3178
37 1 0 Adsorption train per D3178/D3178
38 6 0 Kjeldahl Digestion Apparatus /D3679
39 6 0 Kjeldahl Distillation Unit with -
Condenser /D3179
40 6 0 Kjeldahl flasx, pyrex 300ml /D3179
.41 Si O Kjeldahl conn=acting bolt per ASTM D3179/
‘ D3179 :
42 12 0 " Erlenmeyer Flask, 300ml /D3179
43 1 0 Calorlmeter for ASTM D3286 1nclud1ng.
‘ bomb, calorimater, jacket, thermometers,'
sample crucibles, accessories and micro- .
_processor controls /D3286 :
(A)  See Text - Sections 2.7.4 and 2.7.5
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TABLE 3

TEST METﬁODS FOR ASH AND DUST

ASIM . NAME | REQUIRED FOR: (A)

NUMBER - . _ MAX. MIN.
.
D2795 Anaiysis of Coal and Coke Ash X

} ' D1857 Test for the Fu51b111ty of
: ‘ Coal and Coke Ash _ _ o I ' X

BCI Contract 3001

(A) See text'Sections 2.7.4 and 2:.7.5




TABLE 4

EQUIPMENT FOR ASH AND DUST TESTS

P

| ITEM NO. REQUIRED (A) _ DESCRIPTION/ASTM METHOD
_ MAX.. MIN. -
l‘ (B) 0 o Anélytical Balance / D3795
2 6 S0 Nickel crucibles, 50¢c/D3795
73 - (B) . 0 ‘ Plétinum_crucibleé/D3795
4 1 . 0. Emission Flame Photometer/D3795
5 (8 0 ‘Muffle Furnace, 75°C /D3795
6 1 - 0. | Absorption‘Spectophotbmeter; 380-780mm/
: | 8 1 0 _Cone Mold, per ASTM D1857
| ‘ S . 3/4" high by 1/2" wide/ D1857
j 9 1 0 | Optical Pyrometer'per ASTM D1857/D1857
10 1 0 Ash Cone Refractory support/D1857
11 o0 ":Refractory support Mold /D1875
12 (c) 0 'Gold wire per ASTM D1875/D1875
13 (@ - 0  Nickel wire per ASTM D1875/D1875

(Aa) 'See text - Sectlons 2.7.4. and 2.7.5 for deflnltlon of
maximum.and minimum.

(B) Duplicate Coal Apparatus.

(c) Supply items, as required.

|
D3795 ‘

7 1 .0 Furnace, per ASTM D1857/D1875 A
' BCI Contract 3001



TABLE 5

. 'TEST METHODS FOR TAR AND OIL

ASIM o REQUIRED FOR:. (A}
NUMBER NAME MAX. ‘ MIN;'
. t
LY
D240 Heat of Combustion of Liquid
Hydrocarbon Fuels by Bomb Calorimeter X
D287 API Gravity of Crude Petroleum and ‘
Petroleum Products X X
D445 Kinematic Viscosity of Transnarent
and Opague Liquids X
D1744.  Water in Liquid Petroleum Products

by Karl Fischer Reagent.

(2) See'téxt,Sectidns 2.7.4 and 2.7.5

BCI Contract 3001



TABLE 6

EQUIPMENT FOR TAR AND OIL TESTS

ITEM NO. REQUIRED (A)

DESCRIPTION/ASTM METHOD

MAX. MIN.
1 1 1 Set of Hydrometers per ASTM E100 and D287/
: D287 SR o
2 1 0 Thermometers, -5 to 215°F, per ASTM D287
S E-1/D287 ' '
3 1 1 Set bf Hydrometer Cylinders per'ASTM'D287/
: D287 ' ' : ,
4 1 0 Calorimeter per ASTM D240/D240
5 1 1 Equipment for - Fisher Titration,
' conforming to ASTM D1744/D1744
6 1 Viscometers, Viscometer’holders, thermo—

meters firing device = and both.conforming

to ASTM D445/D445

(A) See -text - Sections 2.7.4 and 2.7.5

BCI Contfact 3001




TABLE 7

TEST METHODS FOR FUEL GAS

ASTM

Chromatography

(R) See text Sections 2.7.4 and 2.7.5

. ; REQUIRED FOR (A) .
"NUMBER NAME. ‘ MAX. MIN. -
- D1072 Total Sulfur in Fuel Gases X
D1136 Anaiysis of Natural Gases by the- :
Volumeric - Chemical Method X
D1-37 Chemical Composiﬁion of Natural :
: Gases by Mass Spectrometer X
D1247 Sampling Manufacfured Gas X X
D1826 Calorific Value of Gasés in the X
: Natural Gas Range by Continuous
Recording Calorimeter
D1946 Analysis of Reformed Gas by Gas X

BCI Contréct 3001



TABLE 8

L]

EQUIPMENT FOR FUEL GAS TESTS

ITEM NO. REQUIRED (A) DESCRIPTION/ASTM METHOD
' MAX. MIN. C .

1 0 1  Burner per ASTM D1072/D1072

2 -0 3 Chimneys, adsorbers and spray tfays.

" per ASTM D1072/D1072

3 -0 | 1 'Flowmeter per DiO72/D1072 '
4 o0 1 Air Purifying System per D1072/D1072

5 o - 1. ;'.Manometer‘pér D1072/D1072

6 - '.0 ' lA | Conventional Volumetric‘gas appératus _

suitable for ASTM Dll36/Dll36

7 1 0 Mass Spectrometer per ASTM D1137/D1137
8 1 0 Gas Chromotagraph per D1946/D1946
9 1 0 Calorimeter per.ASTM D1826 and consisting

of two principal parts: a) Calorimeter
proper; b) Recording device / D1826

10 . 4 - 4 .-Sample containers per ASTM D1247/D1247

(A) See text - Sections 2.7.4 and 2.7.5

BCI Contract 3001




TABLE 9

TEST METHODS FOR BOILER BLOWDOWN, BOILER FEEDWATER,
AND STEAM CONDENSATE

'STANDARD _ o REQUIRED FOR (A)

METHOD NAME A : ' MAX. MIN.
201 Alkalinity . - x X
203A © Chlorides - - X X
122B Hardness 'f; ' X X
218 Dissélved Oxygen- 4 A ‘ . X X
221 pH | _ o X X

i 223 Phésphate (ortho and poly) X X
224 Total Dissolved Solids X X
225 "Conductivity X X
223 sulfite X

(a) See text Sections 2.7.4 and 2.7.5

BCI Contract 3001




TABLE 10

EQUIPMENT FOR BOILER BLOWDOWN, BOILER

FEEDWATER AND STEAM CONDENSATE TESTS (B)

ITEM NO. REQUIRED | ) - DESCRIPTION/ .
Co MAX. MIN. ’ " STANDARD METHOD
1 i. 1 : _ - Lamp with dayllght fluorescent
| * bulb/SM201

2 .l 1 , : Electrically.operated titratqr/SMZOifgg_
3 1 -1 ‘ _ Dissolved oxygen meter/SM218F -
4 1 1 : pPH Meter/SM221

5 . (C) . (C) C Analytical Belances/Generéi Usej;

6. 11 o Autoclave, 15-20 psig/SM 223

7 o 1 | Filter Photometer/SM223

8 11 '~ Filter per SM148A2/SM224

9 . 1 1 | Steam Bath/SM22

10 10 - 10 " Evaporating Dish/sM224
S11 1 1 Drying oven 100~105° ¢/5M224

12 T 1 | Conductivity Meter/SM226

13 1 0 ‘ . . Spectophotometer/SMZZB

(A) See text Sections 2.7.4 and 2.7. 5

(B) Common laboratory beakers, flaskets, burets, etc. are required
.for these tests. '

(C) One analytical balance for water, coal, etc. »
' : : BCI Contract 3001




TABLE 11

TEST METHODS FOR AQUEOUS EFFLUENT»

STANDARD

REQUIRED FOR (A)

. | NAME
METHOD : MAX. MIN: .
212 Ammonia (Ref. 132A & C). X
203A  Chloride (do not use -203C) X
207 Cyanide - | X X

. 221 pﬁ | X X
222 phenol X
228 Sulfide X
(Bj Thiocyanaie X
138 . TOC | X X
224 Total Solids. - X X

(B) Tentative ASTM Method. Requires no additional equipment.

(A) See text Sections 2.7.4 and 2.7.5

BCI Contract 3001



TABLE 12

EQUIPMENT FOR AQUEOUS EFFLUENT TESTS

ITEM NO. REQUIRED (A) o NAME/STANDARD METHOD
MAX. MIN.

1 1 0 Distillation Apparatus per SM132A2a
consisting of distillation flask and
condenser/SM212

2 - (B) 0 , Spectophotometer/SM212, SM222

3 1 0 | Magnetic Stirrer/SM212

j4- 1 1 , Cyanide distillation Apparatus per
SM207A2 /SM207

5 1 1 Koch Microburet, 5ml7/SM207B

6 "6 6 o Soxhet Extractor/SM209

7 6 6 , - Vacuum Aspirator/SM209

8 33 Buchner Funnels, 12cm, 15cm/SM209,
SM222

9 3 3 p Electric Heating Mantle for Soxheat

- Extractor/SM209 :

10 ~ (B) (B) . pH meter/SM221, SM222

11 (B) °~ (B) . Analytic Balance/General use

12 3 0 : Separatory. funnel, 1000 ml/SM222

13 , 1 set.b . Nessler Tubes, matched, 50ml, tall
form/SM222

14 1 o Reaction flask, 1 liter per SM228/SM228

15 2 0 Adsorption flasks, Erlenmeyer, 250 ml

| . sM228 | ,
.16 1 1 ' Apparatus for TOC per SM138A/SM138
17 (B)  (B) . . ‘Apparatus for total solids per SM224/
‘ SM224
18 0 (B Photometer/SM222 -

(A) See text, Sections 2.7.4 and . 2.7.5

(B) Duplicates Equipment listed in Table 10

(C) Common laboratory beakers, flasks, burets etc. requlred for
these tests.

'BCI Contract 3001



TABLE 13

LABORATORY EQUIPMENT COSTS FOR PROCESS STREAM TESTING

TOTAL

(B) See text Section 2.7.4 and 2.7.5.

ITEM _ o PROCESS STREAM EQUIPMENT COSTS (A)
| S MAXIMUM ~ MINIMIM
a. © Coal $46,650.  $ 5,100.
b. Ash and Dust 8,150. 0
c. Tar and Oil 6,200. 3,500.
d. © Fuel Gas (Cooled Gas) © 150,000. 4,000.
e. .. . Boiler Blowdown, Boiler :

Feedwater, and Steam Cond=nsate 5,700. 5,700.
f£. - Aqueous Effluent 2,100. 1,800.
$218,800. $20,100.

BCI Contract 3001






COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 3.0 - EQUIPMENT LIST AND SPECIFICATIONS
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Equipment List ,
Equipment Specifications (Process)
Equipment Specifications (Mechanical)

"Piping Material Sp=cifications

Instrumentation Sp=acifications

S

DOE Contract ET-78-C-01-2578
’ McKee Contract 2814A/W2
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

3.1 EQUIPMENT LIST

' Sheet No.
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Description

Coal Strge Hopper
Lock Hcpper

Gasifier :
Combustion Air Blower
Ash Hardling System
Tar Cyclone

Dust Cyclone

Tar Precipitator
Process Gas Cooler

" Combined Gas Cooler

Void : .

Cyclone Ash Disposal

Tar Tank

Tar Tranhsfer Pump
Oil/Condensate Separation System
Coal Feeder

0il Precipitator

Ash Grate Hydraulic System
Ash Grate Lube System
Stirrer

Flare Stack

Chemiical Collection System
Flash Tank

Lock Hopper Lube System

DOE Contract ET-78-C-01-2578

McKee Contract 2814A/W2

BCI Contract 3001
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA’

SECTION 3.0 - EQUIPMENT LIST AND SPECIFICATIONS.

3.2

Equipment Specifications (Process)

Process Specification for: No.

Coal Surge Hopper
Iock Hopper
Hydraulic System

" Reactor

L.P. Steam Drum

Air Supply to Gasifier Plant

Ash System

Tar Cyclone
Dust Cyclones
Tar Precipitator
Exchanger

High Pressure Steam Drum

BN201 A/F
MF201A/E
X203
R201A/E
.D201A/E
B201A/C
’ X205
S ‘CY202A/E
CY201A/E
X201A/C
'E201A/E
D202

Steam Drum and Process Gas Cooler

Package
Exchanger
Tar Tank -

‘Tar Transfer Pump.

Oil/Water Separator
Coal Feeder

0Oil Precipitator
Flare Stacks
Chemical Sump Pump

-Flash Tank

X204A
E2027/C
TK202
P201A/B
TK201A
MF202A/E
X2023a/C
X2063/C
P205
TK203 .

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W
BCI Contract 3001
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GENERAL NOTES
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DESIGH DRIA, -

i (-]
1. SPECIFICAT:CNS PER THE BILL OF MATERIAL. DES! Gt PRESSURE _1. ¢ °F
2. THI'S CRAWING IS A SCHEMATIC OUTLINE ONLY FOR OPER. PRESSURE ¢ oc, of
ELEVATION & ORIENTATICK OF ATTACHMENTS, REFER TO| vacyuM DES!GN Py ¢, OF
: ' o, o
3. FOR ESTIMATING PURPOSES, VESSEL FABRICATOR OPER. VAC. COND. L c. *
_ SHALL INQLUDE THE FOLLOWING CLIPS: j OPER. HYDROSATIC WEAD
: : : SP. GR. OPER. LIQUID
4. Capacity (each Bin) 66 Tons coal CORROSION ALLOWANCE None .
size range 1/2" thru 1-1/2" + Bulk ! RADIOGRAPHY {FuLL) {PARTIAL) {sPOT)
density 50 1b/ft3, . JOINT EFFICIENCY
‘ i HEAD TYPE
5. Bins shall be lined with non- STRESS RELIEF (REQ’ D} (PER CCOE)
Sparktnc.g materials -such as Poly-Hif.o.e ASME SECTION VII1, DIV.
Inc. "Tivar-88" Mine Plate or API 650
approved equal. AP) 620
X |AISC -
6. erna -
Internal chute shall be provided | g5 (REQ D) (NOT REQ’ D)
in each Bin to minimize coali EARTHOOAKE ZonE
degradation. HQUAKE: CODE —
. WIKD DESIGN BASIS: ,
. ! L] Il N
7. One Bin required per gasifier TERTALS CF DONSTRS i!UC_TION
(Six shown). SHELL: ASTM Ar36 HEAO§: -
8. Design basis: 1.85 x 109Btu/Day INTERNALS: See Note 5 & 6 BY VESSELFAB. y

per gasifier - Western Coal -

12 hour storage.

TRAYS: BY OTHERS -
BOLTS: EXT. NUTS: EXT.

INT. 1T,
PIPE: EXT. INT.
FORGINGS: .
PACKING: B OTHERS
GASKETS:

REFERENCES

SUPPORT: SXIRT  TYPE & —LEGS __ LUSS
SADDLES  PER STC. ‘
INSUL. SUPP’TS PER STD. B
FOR THK. INSULATION
FIREPROOFING SUPP' TS PER STO.
REG'D .4L.S)  (0.S) OF SKIRT

MANWAY DAVITS/HINGES PER STD..

VESSEL DAVIT PER

STRUCTURAL CLIPS PER SPEC. EXy4.. -
SEE GEN. WOTE 3

PAINT PER SPEC.

LYFTING LUGS (REQ* 0) {NOT REQ‘ D}
CONTRACT _ ' ’
3:d No..

ITEM No. .

EQUIP. TAG No. -BN201A/F _ No. REQ'D..6

cepvice _coal Feed for Gasifiers

COAL SURGE HOPPERS
. . )

HOZZLE STHEDULE

2.0y

DATH

REVISIONS

OPAWN Babcock

CHECXED — e

DATE _Contractors Iinc.
ONG. RO. REY.

BN201 A/F




BABCOCK CONTRACTORS INC. PROCESS® SPECIFICATION PS-MF 301 A _to .E.
o e ——
Babcock International inc. - , LOCK HOPPER.: PAGE 1 OF__2
ORIGINAL, BY M.J.H. DATE 6/8/78 | APPD. DATE
REVISION 4 BY  M.J.H.. DATE 17 /29 /7¢ APPD. .| pATE
CLIENT: McKee L . [PrOJECT NO. 3001

(ENG-050-0278)

No. Required: Five

Duty: To control the level in the gasifier to within + 6 ins. and
to control the gasifier feed by stop/start ofcoal feeders
MF 202 A to E.

Design Basis: 1.85 x 109 Btu/day per ga51f1er, Western coal,
25% overcapacity.

Material Handled: Coal within the size range 1/2" to 1 1/2".
' ' Bulk den51ty 50 #/ft.3

Flow Rate: Average design - 13,805 #/hr.

Operatioh:(

System hold-up is to be sized so that at design flow rate given
above operates once every 3 minutes. The hopper is to be sized
to hold 690# of coal at normal operating level.

System valves and cohveyors are to be designed so the complete cycle
can operate once every minute.

Description of Operating Cycle:

(a) As the level of coal in the gasifier falls, a level sensing
device operates, closing a limit switch which initiates the
cycle.

(b) Outlet valve opens, lifting level sensor in ga51f1er and coal
is discharged into gasifier.

(c) Outlet valve closes, level sensor is lowered on to coal.

- (d) Vent valve is opened N2 purge is close

(e) 1Inlet valve is opened. : '

(f) Feeder conveyor runs for approx. 15 seconds to load 690# measured

(g) Vent and inlet valves are closed, N2 purge is by load cells.

opened. \ ‘

The above cycle to take place in- 60 seconds.

The lock hopper is now in the charged condition awaiting the next cycle.

Supply:
The extent of supply covered by this specification is as follows:

Level measurement

Valve Actuators

Plug Valves (18" nominal s1ze)
~Lock Hopper

Plug Valve"

Load cells and weight integrator/control

All associated electrical/pneumatic/hydraulic control gear.
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No. Required: One

Duty: To provide the power. necessary to drive the grates of
six gasifiers.

Description: The system will include hydraulic storage tank (1),
hydraulic pumps (2) - P207 A & B, and hydraulic
cylinders for the gasifier. Each gasifier is fitted
with two cylinders, which will operate at the same
time.  Initially ten cylinders (for 5 gasifiers)
should be supplied; although the hydraulic pumps
and storage tank should be sized for twelve cylinders
(six ga51f1ers)

Each cylinder, when connected to the hydraulic system,
must be capable of developing in excess of 65, 000 #
force, and should have a stroke of 8".

Fluid: The system is to be designed on a water based hydraulic
fluid. During abnormal conditions (a total plant shutdown)
the temperature of the hydraulic fluid may drop to minus
40°F. Vendor is to confirm that the fluid will not freeze.

Reference
Drawing: BCI Drawing No. 3001-M-326 - Hydraulic Circuit for
six gasifiers.
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1. Type:

Two stage, dry grate gasifier.

The gasifiers are to be capable of-modification so they can
operate in either of two modes:

As a conventional two stage gasifier.

As a developmental two stage ga51f1er, fltted w1th a
stirrer (Item No. A 201).

The two types of gasifier will be identical, except for
the refractory lining (see Section and the stirrer. The
stirrer is covered under a separate specification.

The demonstration plant will consist of four conventlonal
ga51f1ers, and one stirred gasifier. :

Nominal Size: 12 ft. I.D. or 3.6 M.

Dutz:

To gasify ceal to a low Btu gas leaving an ash residue. The
gasifier produces two product gas streams - a top gas at
approx1mately 250°F, and a clear gas at approximately 1200°F.

3.1

The design basis coal feed to the conventional gasifiers has
the following properties:

.Anaiysis: ’ % W/W
Moisture N - . 25.60
C : : . 50.74
H : 3.53 .
N _ : ' 0.87
- Cl - : . : 0.01
S ' : 0.87
o 10.11
Ash A o : 8.27
100.00
F.S.I. . : » Non-agglomérating
HHV o ‘ : 8775 Btu/#

Design thruput of specified coal 5.52 tons/hr.
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3. Duty (Continued):

3.2 The design basis coal feed to the stirred gasifier has the
following properties:

Analysis: ‘ g W/W
Moisture - 4.3
c SR : , : C71.21
H ’ : . 5.05
N : 1.13
Cl 0.07
S 3.33
0] 5.30
Ash | - 9.61
1100.00
F.S.I. ‘ - - 7

HHV | | 12,977 Btu/#
" Design thruput of specified coal 4.57 tons/hr.

4., Construction:

BCI Drawing No. 3001-M300 Ref. A is an overall view of the

gasifier, showing general arrangement and nozzles and this

drawing should be used as a reference drawing in conjunction

with this specification. The gasifier is composed of the following -
main components: ‘ '

Blast Inlet Assembly Ref. A
Grate Support Base Ref. B
Grate Support Casing : Ref. C
Water Jacket Ref. D
Gasifier Shell and Details Ref. E
Gasifier Lower Cone and Distributor Ref. F
Gasifier Upper Cone , Ref. G -

5. Blast Inlet Assembly (Ref. A on Drawing 3001 - M300):

5.1 Duty: Inlet box for air/steam blast, and to permit removal
of any ash which falls thru the grate.

5.2 Operating & Design Conditions:

Operating S Design
Temperature °F ' 160° 650

Pressure p.s.i.qg. 4 2.16 4.32
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5. Blast Inlet

AssemblyA(Continued)-

5.3 Nozzles: The following nozzle sizes are minimums for process

requirements. Larger nozzles may be installed if

recommended by mechanical department.

1l. Blast inlet . 24" 0.D.

. 2. Thermocouple 2"

3. Drain 2"

4. Ash port 8" x 12"

5. Spare . ‘ 3" -
Connection to gasifier grate to be 24" minimum.

5.4 Material:

5.5 Insulat

allowance.

l: Carbon steel - to anlude a 1/4" corr051on

ion: The blast inlet box will be 1nsulated with 3"

6. Water Jacket

calcium silicate.

‘(Ref. D on Drawing 3001 .- M300):

6.1 Duty::

To generate the steam required for gasification and
_provide cooling for the gasification reaction.

The water jacket operates in conjunction with the
steam drum D201 A to E; they are connected by a
thermosyphon. The water jacket, steam drum, and
thermosyphon piping must be considered as a complete

system for design and coding purposes.

Design production of steam = 3300 #/hr.

Dimensi

ons: Inside height 76 7/8", inside width,
Diameter of inside wall is 141 3/4"

6.2 Operating & Design Conditions:

Proc.
Operating Design

Steam drum temp. °F 267 300
Steam drum pressure, psig 25 30 + F.V.
Temp. in water jacket ©OF 268 300
Pressure in water jacket, 25 40 + F.V.
' incl. liquid head, psig -

Pressure in gasifier, psig 2.16 4.32
Temp. of gasification zone 2200 2600

Max. furnace wall temp. ©OF 500 600

*F.V. = Full Vacuum

16 5/8".
(3.6 M).

Mech.
Design -

350

32 + F.V. *
350

40 + F.V.

4.32

700
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Water Jacket (Continued):

6.3 Nozzles: The following nozzles are the minimum for process
: requirements. Additional inspection ports or
manholes may be added by mechanical department to
meet code requirements.

@3) Thermosyphon inlet " two x 6"
Thermosyphon outlet two x 8"
@E) Nozzle for blowdown two x 4"
Blowdown dip pipe two x 1 1/2"
(:D Drain plug two x 2"
@9 Inspection eight x 10"

6.4 Material: Carbon steel - to include 1/16" cerrosion
allowance for the waterside, 3/16" corrosion
‘allowance for the reaction side.

6.5 Insulation: The outside wall of the shell w1ll be 1nsulated
with 4" of calcium silicate.

Gasifier Shell (Ref. E & F on Drawing 3001 - M300):

7.1 Duty: Shell for refractory lined distillation retort.
' Total ht. of sections E & F to be 26 ft.

7.2 Operating & Design Conditions:

. Mech.
Operating Design
Temperature °F 220 300
Pressure p.s.i.g. 2.16 4,32

7.3 Nozzles: The follow1ng nozzles are the minimum for process
requirements. Additional manholes may be added
by mechanical department to facilitate maintenance.

<:§ Pyrometer port two x 3"
Ci@ Lower access one x 1%-1o"x 1'-2"
(:) Lower rodding ports fifteen x 3"

‘(éé Inspection port ' four x 1'-0" x 1'-0"
(:) Access port five x 1' x 2'6"
(g@ Clear gas - one x 4'6" 0.D.
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7. Gasifier Shell (antinued):

7.4 Carbon steel - to include 1/16" corrosion allowance.

7.5 Insulation: No insulation will be provided on the outside
of this section of the vessel. A guard may be
- required around the outside of the vessel for

L personnel protection.

8. Gasifiér Lower Cone & Distributor (Ref. F on Drawing 3001 - M300)

8.1 Duty: To connect the shell with the upper cone, and to
: provide an even distribution of the coal over the
top of the retort.

8.2 Operating & Design Conditions:
A Mech.

Operating Design,
Temperature °OF 250 ' 300
Pressure p.s.i.g.. 2.16 . 4,32

8.3 Nozzles: The following nozzles are the minimum for process
requirements. Additional manholes may be added by
mechanical department to facilitate maintenance.

@ Manhole : one x 30"

30 Top gaé : 4 two. x 18" (two used) [C&
CED Stirrer shaft port ~ one x 24" ' |

(:)' Coal distributor' five x 24"

G{) Upﬁer roddihg ports five x 3"

The coal distributor nozzles No. 32 are lined With refractory
concrete. The lining has an I.D. of 18" at the top and 20"
at the bottom.

8.4 Conétruction: Carbon steel to include 1/16" corrosion
‘ : allowance. Distributor to be lined with:
refractory concrete. - o

9. Coal Distributor & Level Hopper (Ref. G. on Drawing 3001 - M300):

8.1 Duty: To provide a space for the coal level -to fluctuate,
and to provide a constant supply of coal to the re-
tort. Unit is sized so that level fluctuages +3",
equivalent to a coal charge of 1000#.

(ENG-052-0278)
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9. Coal Distributor & Level Hopper (Continued):
9.2 Operatiﬁg & Design Conditions:
Operating Design
Temperature °F ' . 250 - 400
Pressure p.s.i.g. 2.16 4.32
9.3 Nozzles:
Manhole " one - 30"
€E§ Coal inlet one - 18"
CEQ' Rodding port five - 3"
<:> Level alarm one - 6"
_ Stirrer port one -~ 24"
Cg» Level sensor two - 3"
Construction:

Carbon steel - to include 1/8" corrosion allowance. Section
of hopper below level 6'0" above center discharge of nozzle
is to be lined with refractory concrete. '

10. Gasifier Grate Castings:

10.1

10.2

Duty: To remove ash from the gasifier, and to distribute
air/steam blast thru the gasification zone.

Operating & Design Conditions:

Operating ' Design
Temperature Op 300 650
Pressure p.s.i.g. 2.16 4,32

Grate is to rotate at a maximum speed of one revolution
every 2 hours. .For details of grate drive unit and
hydraullc cyllnders, see Spec. W201.

'll. Ga51f1er Refractory.

11.1

Unstirred Gasifiers

Refractory material Spec. SP-R201/SR3
Refractory installation Spec. SP-R201/SR2
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*11. Gasifier Refractory (Continued):

11.2 Stirred Gasifiers
Refractory material Spec. ' 4 'SP-R201/SR5

Refractory installation Spec. - SP-R201/SR4
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FORM K906 GENERAL NOTES DESIGN DATA
o : ' 1. SFECIFICATIONS PER THE BILL OF MATERIAL. DESIGH PRESURE 45psig/E-Y oC. of
. " ° 2. THIS DRAWING 1S A SCHEMATIC OUTLINE ONLY FOR OPER. PRESSURE z-spsig U oC, of
_,_L'wg _4 @D Hotes 5pﬂa__-o 90 ELEVATION & ORIENTATION OF ATTACHMENTS, REFER TOf yicyum DESIGN Fy1]l S 6¢, oF
< 3. FOR ESTIMATING PURPOSES, VESSEL FABRICATOR | OPER. VAC. COND. e ,°Cr °F
SHALL INQLUDE THE FOLLOMING CLIPS: _ OPER. HYDROSATIC HEAD
A i SP. GR.- OPER. LIQUID 0.936
4. Design Basis - One pex Gasifier - | CORROSIOK ALLOVANCE 1/8" ‘
Five required. . RADIOGRAPHY (FULL) (PARTIAL) {sPoT)
JOINT EFFICIENCY
5. Five identical units are required. HEAD TYPE
: . ' f STRESS RELIEF (REQ' D) {PER CODE)
128" ) . .
L é 0'/0 T 6. Capacity each unit: 750 US gallongeqpe. ASME SECTION Vill, DIV.
‘ at normal liquid level. AP1 650
AP1 620
X |ASME Section I
CODE STAMP (REQ'D) X (NMOT REQ°D)
- EARTHQUAKE:  CODE ZOME
A _ ' J g g WIND DESIGN BASIS: _
T ‘ % T < 7 [~ WKTERTALS OF CONSTRUCYION
™ 7 SHELL: KEADS: .
/0°¢9 My | SUPPORT: EXT. CLIPS:
: 1[ b b f""l Q INTERNALS: BY VESSELFAB.
. ~4 - . 3 L
. o S TRAYS: B8Y OTHERS
B : - BOLTS: EXT. KUTS: EXT.
L)) Yy L2 0 N INT. INT.
3 . _. .
N ls PIPE: EXT. INT. :

T I T FORGINGS: )
= - ) PACKING: 8Y OTHERS
¢ N 8 F GASKETS:

REFERENCES |
SUPPORT: SXIRT  TYPE & __LESS __ ey
SADDLES X PER STD.
" INSUL. SUPP’TS PER STO.
FOR 4" THK. INSULATION Calcium Silicaté¢
- _FIREPROOFING SUPP’TS PER STD. ‘
REQ*0 (1.S) (0.5} OF SKIRT
MANWAY DAVITS/HINGES PER STOD.
. VESSEL DAVIT PER
STRUCTURAL CLIPS PER SPEC. X,
SEE GEN. NOTE 3
A 1 6" Steam Outlet LyLy 4 |1-1/2¢ Level Gage PAINT PER SPEC. :
B ‘1 8" Circulation-Oyt M1M> 2 _j1-1/2r Level Control LIFTING LUGS (REQ* D} X - {NOT REQ"D)
| Ko 1 | 10" Circulation-Rgqturn _ N 1 ] 3/4" Temperature CONTRACT '
D 1 1m Boiler Feed Wdter Dip Pipe B/¥ No. L p——
E 1 4" Nozzle for D ' EQUIP. TAG No. D201A/E - No. REQ'D.5__
F 1 1" Blowdown Drair SERVICE
G 1 6" Relief Valve ’ _ .
L. .P. STEAM DRUM
H 1 i Pressure Vent
,J 1 3/4f Pressure Contyol ORAWN Babcock
: CHECKED
K 1 |1-1/2p Spare » OATE  — Contractors Inc.
HARK |reoip. | SIZE |RATING SERVICE REMARKS MARK | Mo. | SIZE | RATIRG SERVICE REMARKS 0HG. NO. — v,
KOZZLE SCHEDULE No. |BY foaq REVISIONS - D201A/E: 1
J ' : |
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CENTRIFUGAL FANS & LOW PRESSURE BLOWERS

REVISION DATE. 11/29/78 _ ) oate: 5/30/78

service: Air Supply to Gasifier Plant, One Spare [iTemno.  B201A,B,C

MFR.: NO. REQ'D. 3 X moror Tureine | TAG NO. Same

SIZE: MODEL: ARRGT. NO. [ sws: [Jowoi CLASS NO.

POWER TRANSMISSION: [T] oirecT Ocear [J+vorauLic courLinG [] vveeeELT [ T¥PE cran

OUTLET: [ cLockwise

[ counter cLockwise

0 ve: [ oow

N O vor O

BOTTOM

[0 ancre

[J HorizonTaL

INLET BOXES: 0 we

[J oowwn

[ mieur O verr

O

(2]
ANGLE WITH HORIZONTAL

BLADE FORM:

[J raoiar [] awroie [] Forwaro curveo (] sackwARD CURVED [_] FORWARD INCLINE RADIAL TIP

[J ~on-overioaoine

FLUID DATA i PERFORMANCE CONSTRUCTION DETAILS
FLUID: R amr [] eas PERFORMANCE CURVE NO. é [ corrosion resIsT [] Asrasion resisT
DRY GAS A;I;:-V_SIS o % @Y VOL. STATIC I'RESS » DESIGN VOL. “‘wc é Du,GH TEMP, D WIDE TEMP. VARIATIONS
T exr veLoctry FPS 3 Oeas TigHr ﬁ ‘NON-SPARK
EXIT GAS TEMP. . O []FLaNGED [[]SPLIT FOR WHEEL REMOVAL
% MECH. EFF, "BHP RPM o ) sounp Trar [0 wear uners .
o STATIC PHRESSURE ® '; DESIGN VOL. " we (% DINLET SCREEN D FIXED INLET vANés
MAX. RATE TEMP, CHANGE Op /min 8 [J!NSULATION cLIPS [Jaccess ooor
' Des :Lgn Wet “Bul. b "71°F ||isr. crimcad srerp RPM T [JweaTHER PROTECTED
MOISTURE CONTENT GR/SCF ||[RESONANCE SPEED B RPM INLET FT{/;;J';.ET - T e
SPECIFIC GRAVITY (WET) wr? LB-FT2/START. TORQ. Frie| 9 sto. ] CARBON RING [ vaevrinTH
MOLECULAR WEIGHT (weT) COOLING WATER REQ.D. GPM gﬁ [ prESSuUrIZED /Pa-é—}-(ea—-G—i%d -
DUST CONTENT GR/SCF [jcOMP. AIR REQ.D. PSIG CFM ) BLADES [] SHROUDED
PARTICULATE SI1ZE: CONTROL OPER. SHAFT INLEY OUTLET § {1 wear sTrip [) FurL uner ]
DIAM. INCHES 2 |piam. IN. WIDTH @ TIPS N, |
ANGLE OF ROT. DEG. - |DIAM. @ BEARINGS N,
ROTATION TO OPEN l; DIAM. @ HUB ) IN.
MAX. TORQUE. IN.- LB !% DISTANCE BETv:/éEr; .Bn;;'.‘—_ﬂt.-_ m._
MATERIALS Oeaw [] roLrer ] sw=eve
_D CORROSIVE | aerasive [Q Toxic MATERIAL THICK [ THRUST coLLAR [[] Forceo Lue.
{JmauriEes O T serows c.S. 8 (J ®inG oreo [J GREASED ]
PROCESS SPECIFICATIONS SCROLL LINERS 5 D AIR COOLED DWATER COOLED
NORMAL DESIGN END LINERS g D HEAT SLINGER
INLET VOL., CFM@INLET INLET BOXES C.S. @ | [[] BRACKETED OFF HOUSING [] pecesvar
, SCFM 22225 24450 BLADES C.S. (Jsoue rLates  [] sun sHiELD
L1000 LBS/HR WHEEL END PLATES C.S. Lo |mrr.:
'NLCT.TE;""’ T or 60 102 [|wheet center PLATE C.S. § 5 Oricio  g]rFLexiore [X] ePre. suaro
m_n.s-v PRE;;_ psig 13.9 13. 9_' WHEEL LINER w |[(JREQ.0. []NOT REQ.D.
ou-ru..e;.wasss ‘we 80 80 CTR & END PLATE LINERS ‘!(’ RECOVERY, % OF DES. S.P.
ELEV. ABOVE S.L., FT, 1541 ;:ue 5 LENGTH FT. OUTLET AREA Fr2
coNr_n_?:L D MANUAL D REMOTE MANUAL |ISHAFY Cc.S. - PURPOSE: D REGULATION D SHUT-OFF
D AUTOMATIC D TOUTLET DAMPER X} EHECK ITEMS FURNISHED WITH FAN EEUZJ BEARINGS : []ANT-FRICTION 0 " BALL
[J ineeT Louver D INLET VANE D INLET LOUVER [] weo. cear é’g; (] oreR. LEVER & LOCKING QUADRANT
D HV.D crLe. D D INLET VA-I;J_E“S- [J wvo. courLiNG - [[] OPER. SHAFT EXT. FOR CONT. LINKAGE
TURNING GEAR REQ'D. O ves [ wo C] OUTLET DAMPER [} oriver - |PURPOSE: [JresuLamion [7] sHur-oFF
COOLING WATER PSIG, & o,_. 0O WEATHER '1?30 K] couruine ﬂ g-' BEARINGS: DA.Wl-FR:Cio" [J eaw
MAX. S. P, )/| 1S X DESIGN S. P, ) ere. PED [Jsote PLT. | [] TURNING GEAR 53 [Jorer. Lever & LOCKING QUADRANT
N.A.F.M. NOISE LEVEL \( T 1] T _B;; %G PLG.  [RMTO, (O ease pPLTs. DDmVE %o [0 oPER. SHAFT EXT. FOR CONT. LINKAGE
| MAX. ALLOWABLE TIP SPEED M BD""’E“ 'i'ii'-c‘@"' D"’.“'VE‘.‘ Brom'n :1_) HOUSING Le.
I1ST CRITICAL SPEED Y 1.2 x oPER. HPM (Qevase [Joesonuy |Inlet Filter* | T |comreLere rovom Le.
RESONANCE SPEED Y/ 113 x oPER. RPM O erc. sun smaLp Silencer* 8 TOTAL OPERATING L.
RATE OF TEMP. CHANGE )/ e min [l [ seLr/cHan cuaro 2 [swering LB,

REMARKS:

Design Basis: 10 x 109 Btu/Day plus 10% overcapacity.
Two Units (One Unit will be spare).

Above capacity is for

Vendor to advise thruput at minimum conditions:

-40°F, 13.9 psig, inlet: 50"W.C. Outlet.

Group D

*Common to all units

Motor: 4160V. 60Hz. 3—Phase, Class I Div, IT,
- Ambient Temp.. -42°F min. 102°F Max.

MADEBRY Tl EWEERESRY T T T PAGH
MJH 1 o~ 1

CONYT. NO.

3001

ENGINEERING REQUISITION NO.
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Basis: System -~ 10 x 10° Btu/day, Western Coal, 25% over capacity.

Duty: To collect ash from 6 gasifiers and transport ash to ash
' collection hopper’BN 202.

Also, to collect dust from the dust cyclones, and- transport
to a collection point.

_Capacity: Ash - de51gn average: . 6,000#/hr.
Dust - désign average: 500#/hr.

Collection Points:

Each gas1f1er discharges ash at two points - total of 12
discharge points. :

Design average rate at each discharge point: 500#/hr.
Dust is discharged at each dust cyclone (6 in total).

Design average rate at each discharge point: 50#/hr.

Ash Charactéristics:‘
Temperature range: 100°F to 1000°F
Size range: . 50 micron to 6" dia.
Normal size: 1/2" dia. to 1" dia.

Ash may be cooled by water sprays. Provision must be made to
observe the size of the ash produced approx1mately once per hour.

Dust Characterlstlcs.

Temperature range: - 100°F to 1000°F
Size range: : 5 micron to 1/32"
Carbon‘content: Approximately 50%

NOTE: Dust must not be cooled by air as it may self ignite.
- Ash must be cooled by water or inert gas.
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System Equipment Items:

B 202 Ash cooling blower

B 203 A/B Aeration blower

BN 203 A/C Dust bin

CO 201 A Drag link conveyor

CO 202 A Drag link conveyor ZC§
CO 203 Drag link conveyor

CoO 204 . . Bucket elevator

MF 203 A/K Ash lock

MF 207 A/E Rotafy feeder

P 206 A/B Hydro-ejector pump

Cyclone Ash Disposal:

The cyclone ash will be taken from the five cyclones by means of
8" rotary feeder, (MF 207 A/E), an 8" slide pipe into three sand
tanks (BN 203 A/C). .The sand tank will be water impounded  and
will have an overflow louver to eliminate water as the ash
displaces it. The ash will be removed from the sand tanks by
three 3" x 4" x 459 tangentlal hydro-ejectors. Each hydro-ejector
will require 550 GPM € 175 psig provided by pump P 206 A/B rated
at 700 GPM @ 125 psig.

The sand tanks will require emptying approximately once every six
hours. The sequence will be started manually, and then an
automatic seqnencer will direct the water to each hydro- e]ector
in sequence. The emptying cycle will take approximately 10
minutes. : :

Bottom Ash System

The ash will be removed from the gasifier by a drag link conveyor
system. :

Each gasifier will discharge thru two locking arrangements
(MF 203 A/K).

The ash locks will consist of three chambers connected by slide
valves. The top chamber will collect the ash discharged from the
gasifier, the middle chamber will act as a cooling chamber, where
the ash will be cooled by air supplied by the aeration blowers

"B 203 A/B. Air discharges from the center hopper thru a filter.
The third hopper provides a hold up before discharging to the
conveyors. Two drag link conveyors, (CO 201 A & 202 A) collect
ash from the bottom of the gasifiers. These conveyors are
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Bottom Ash System (Continued)

insulated. A cross conveyor (CO 203) collects the ash from these
two conveyors. The ash is further cooled in this conveyor by air
from the ash cooling blower, B 202.

The ash is lifted from the cross conveyor to the ash silo by
a bucker elevator, CO 204.

The ash silo, (BN 202), has a capacity of 8500 ft.3 (approximately
250 tons or 5 days storage of ash). Ash is discharged from the
silo in an ash grinder (MF 204), a silo rotary feeder (MF 205),
thru a continuous loader (MF 206) where the ash is conditioned
with water to prevent dusting, prior to loading into trucks.

Also provided will be a cooling system for the cross conveyor
which will consist of a fan with a motor which will vent to the
silo. The purpose of this will be to try to cool the material
before it reaches the silo. We propose to introduce ash into
the angular space between the top and bottom flight of this
conveyor. The velocity of the air will be low enough as not to
entrain the ash in the air. ‘

The central control panel for this system for both the bottom
ash and the cyclone ash will be of sufficient size and have all
controls and programmers mounted within it to facilitate the
addition of the other seven gasifiers when and if they are added.

Silo

We propose to furnish an 8500 cubic foot storage silo for holding
the bottom ash for the system. The silo is sized for all twelve
gasifiers. The silo will be constructed of carbon steel plate
with a cone bottom as shown on our drawing.

We will provide for the silo all structural steel supports for
truck clearance as shown. Also provided will be the stairway

from the grate to the unloader floor, and a ladder and cage to

the roof of the silo. On the roof of the silo we will provide

an invent filter sufficient for removing the displacement air from

- the silo of both the cooling system and the displacement ash.

Under the silo we will provide a two foot standard cliker grinder
which will grind the large pieces which we understand can be 6"
in diameter during upset, to an acceptable size to feed into our
C-30 unloader. The unloader will be complete with an 18" rotary
feeder and a water spray nozzle inside the conditioner.

We will also provide a discharge chute as shown on our drawing
for discharge into the customer's truck.




(ENG-052-0278)

BABCOCK CONTRACTORS INC.
PITTSBURGH, PA.

A Subsidiary. of
Babcock International Inc.

PROCESS SPECIFICATION
FOR -
AS SYSTTM

- PS- x20%A

REVISION__ 2 ___._

4

PAGE __OF

Silo (Continued) .

The silo control panel will. sequence all operations of the

unloading cycle automatically.

We have not furnished any"

water piping to the C-30 unloader, this requires approximately

50 GPM @ 100 psig.

been made at’'this time for doing so.

This water can be taken from the hydro-
ejector pump which we are providing, although no provision has-
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PROCESS SPECIFICATiON

FOR

TAR CYCLONE

ps-C¥ ——
“REVISION_.. QO _ . _ ..
PAGE 1 or_1

CYy 202 A/E

ORIGINAL BY Hemingway DATE ¢ /8/78 | APPD. .| DATE

U For :
REVISION Estimate BY DATE APPD. DATE
CLIENT: McKee [PROJECTNO. 30901

Design Basis:

No. Required:

Function:

Duty:

7.4 x 10
10% overcapacity.

9

Five

(for each unit)

Gas flow SCFM

Gas flow ACFM

Gas temperature OF

Gas pressure, psia
Atmospheric pressure, psia
Gas density #/ft. 3

Gas viscosity Cp

Gas pressure drop "w. g.

Tar
Tar

Tar S.G.

loading #/min.
viscosity @ 250°F Cp

Mechanical Design:

Design temperature:
Design pressure:

Material:

Corrosion allowance:

Insulation and tracing:

Typical Size:

Guarantees:

To remove tar droplets from top gas.

Normal

6,710

9.162
250
14.62
13.9
0.044

- 0.0185

1.5

15

1.01

450°F

5 psig
C.S.
1/16"min.

Btu/day from four ga51f1ers, Western coal,

Max.
Process
Design-

7,381
10,078
250
14.62
13.9
. 0.044
0.0185
1.7
70

1.08

Cyclone will be steam traced and

insulated with 2" insulation by others.

XQ36.

duties listed in this specification.

*

Cyclone will be similar to Flsher Klosterman Model
No.

Vendor to provide guarantee of pressure drop for the
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A Subsidiary of

PS. - CY201 A/E

PROCESS SPECIFICATION
FOR

DUST CYCLONES pAGE__ 1 OF 2

REVISION__ Q.. . ... ._...

Babcock International inc.

| ORIGINAL 0 For Est. |BY I.W. DATE 6/8/78 |APPD. M,J.H. DATE
REVISION BY DATE APPD. DATE
CLIENT: McKee ]PRQECTNO. 3001
No. Off: 5 (1 per gasifier)

Duty: Removal of dust (coke and ash particles) ffom "clear gas".

Gas Analvsis:

(ENG-050-0278)

conditions:

Vol. % Range Typical
" Dry Gas co 25 - 27 25.61
' COoo . 5.5 - 6.5 6.10
Hy ‘ , 19 - 23 19.75
No ' 43 - 50 47.63
CHy 0.06 - 0.12 ©0.08
H2S 0.1 - 0.5 0.38
cos . 0.02 - 0.12 0.09
NH3 0.2 - 0.6 0.34
HCN 100 ppm 0.01
Cl. } : 200 0.01
100.00
Molecular Wt. ‘ 'A. | :A 23.9
Hp0  1bs./1000 SCF  1.0-1.5 S - 1.07
. Dust ‘grains/100 SCF approx. 50-100
Dust Size Range - Vendorlshall provide performance curve
. Operating Conditions Normal ‘Maximum
Temperaﬁure: OF‘ _ 11202 , 1250
Pressure: inches WG. . 45 50
Note: Atmosphericlpressure,=‘l3.85 psia '
Gas viscosity: micropoises 380 400
Capacity:
Coal source: Western Eastern
Dry Gas: SCFH 132,100 314,600
H,0: SCFH 3,600 7,100
Total: SCFH 135,700 321,700
Actual flow ét
operating
CFH 413,000 979,000
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BABCOCK CONTRACTORS INC. ' - :
PITTSBURGH. PA - PROCESS SPECIFICATION PS - CY201 A/E
A Subsidiary of FOR " REVISION___0
ubsiaiar v .
Babcock International Inc. . DUST CYCLONES o PAGE 2 )

Performance Required:

Dust removal: 95%

Pressure drop: Not more than 3 inches WG.

Materials of Construction:

Carbon steel refractory lined
Shell thickness 15/64"

ARefraCtory

Inner layer 3" AP Green Low. Abrade 2400F - Vitrified
= Backing layer 3" VSL 50 Insulatlng Castable

o} Ko e e
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BABCOCK CONTRACTORS INC. s w201 A/B/C
oTTSBURGH, P A PROCES?OiPECIFICATION | pS=x201 2/°/> = .
A Subsidiary of ' : REVISION . Q...
Babcock International inc. TAR PRECIPITATOR PAGE_1__- OF_2
ORGINAL o cfeS . 8y 1 y. DATE ¢/9/78 |APPD- M.J.H. DATE
REVISION BY . |DATE .| ApPD. 4 | paTE
cLient: McKee [ PROJECT NO. 3001

Design Basis: 10'billion Btu/day, 10% overéapacity., No standby.

No. Reg'd: 3 S - . o

Duty: Removal of tar droplets from coal'gas (top gas).

Gas Analysis: Vol. % ~ Range o . Typical
co © 24.5 - 26.0 ; 25.93
Cop - 5.5 - 1.5 7.02
Hy , - 719 - 23 22.28
N3 ' 42 - 47 42.96
CHa 0.8 - 2.0 0.87
Co+ 0.2 - 1.0 . . 0.24
H5S 0.1 - 1.0 < 0.18
oS 0.05  0.05
NH3 0.5 0.46
HCN . 0.01 0.01"
100.00
Molecular Wt. ~ 23.2
Tar Content: 1bs./1000 SCF 1.5 - 10.0
- of dry gas
Moisture Content: 1lbs./1000 SCF | .3-15
. of dry gas

Gas will also contain Phenols and Chlorides.

Operating Conditions: ' ‘ : - Normal . Maximum
Temperature: COF . 250 300
Pressure: inches WG. 29 : 32

‘Note: Atmospheri¢ Pressure = 13.85 psia.

Tar Properties:

SG.: ‘1.01 - 1.08 ' .
Viscosity: Approx. 8.6° Engler at 122°F

Tar will be free flowing at operating cpnditions.4
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION pS-X 201 A/B/C  __
PITTSBURGH, PA. _ FOR ‘ o
ASubsidiaryol | - . TAR PRECIPITATOR PO R
Babcock International Inc. PAGE 2 OF 2. __
ORIGINALD E“f."{%%_,.,z |sY T oW DATE . /g /76 {APPD. M. g .H. DATE
REVISION . |sy DATE APPD. DATE
CLIENT: McKee _ . [prOJECT NO. 3001
Capacity:
Coal Source: - Western ; Eastern Design
Dry Gas: : SCFH 1,73.3,000 860,000
Moisture: SCFH 449,000 89,000
Total: ‘ SCFH 2,182,000 - 949,000 2,400,000
Actual flow at : . :
operating conditions CFH 2,946,000 1,281,000 3,240,000

Note: These are the total flowrates through all thevprecipitators
operating in parallel flow.

Performance Required:

Tar removal efficiency: *not less than 99%.
Pressure drop: *not more than 1.0 inches WG.
- Vendor is required to specify the performance that will be obtained in
items of tar removal efficiency and pressure drop at the design flowrate

when one unit is off line.

Power Source: 460 volts 60 Hertz 3 Phase

Area Hazard Classification: Class I, Div. II, Group D

Purge Gas: Vendor to design unit for minimum continuous purge gas
at electrodes. Vendor to advise purge requirements.’
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-E-201 A to E

PITTSBURGH, PA. FOR -
A Subsidiary of REVISION 1
Babcock International Inc. EXCHANGER PAGE 1 or 1
Forxr

ORIGINAL 0" QL i te |BY I.W. DATE ¢/5,78 | APPD. M1y DATE

REVISION 1 BY MJH DATE 1] /29/7g| APPD. DATE
CL;ent McKee s IProject: 3001

Process Gas Cooler

| Cooling Gas obtained by gasificatriaon aof coal and generation of
125 psig steam. Design Rasis: Eastern Coal. .92S in at 1202°F,

LPEIATIOJF UNCTION

Boiler will be fed bv thermosvphon recvele from steam drxrum located

approximately 15 ft. above the top end of the boilex.

MATERIALS
HANDLED

Gas analysis vol.% Approx.: CO 25.04, CO5 5.97, Ha 19.31, No» 46.58
CH, 0.08, H»S 0.37, COS 0.09, NH. 0.33

H,O 2.21, IICN + Cl Trace

EAL Exceanaep (Brunm (East) 4,820,000 (West) 1,807,500 _maaxmusn 5,220,000
TRANSFER RATE (B8TU/HA-8G, FT-°F) (sERVICE) {CLEAN)

AR;A_(FTz) CORR, LMTD (°F) :

TYPE
TUBES NO. oo (IN) 1.5minswg 10 LENGTH(FT, ) PITCH(ING
8AFPL ES NO. TYPE SHELL ).D, (IN.)

PERFORMANCE OF ONEUNIT (Design): ¢ SHELLSIDE TUBESIDE
FLUID ENTERING Boilexr Feed Water Gas
CONDENSABLE VAPORS LB/HR - -
NONCONDENSABLE VAPORS LB/ HR - 20,170 A

| LIQUID Le/#n | Approx. 121,000 - el

| TOTAL FLUID ENTERING L8/ HR - 20,170
FLUID VAPO R Z EOXMKXASNENMRX L B/ HR 6040 -

SPECIFIC GRAVITY = LIQUID 0.89
[ viscomTy _cr In 0.038,0ut 0.023
- 18.02 23.72

SPECIFIC HEAT
LATENT HEAT - VAPORS _eTu/Le ~ 864.5 .
THEAMAL CONDUCTIVITY BTU/HR SQ.FTF/FT In 0.045, Out 0.026

|_FOULING RESISTANCE HM-8Q, FT,°F/ 8TU 0.001 /A 0.002
< | TEMPERATURE IN . 358 — 1202
-
& | _TEMPERATURE OUT * 358 400
z | RATING PR RE 80 130 - 135 ~ 1.0
2 [ numeEm oF PAssEs 1 1
w1l vecocity PT/SEC,

|_PRESSURE OROP L] 0.2
DESIGN PRESSURE 1] 170 A

DENGN TEMPERATUREK 375 £
INSUL ATION

| MATERIALSOF CONSTRUGCTION: Tyses Refractory lined inlet, CS Tubes
SHELL CS
OASKETS

REMARKS: 1. Atmospheric Pressure = 13.85 psia.

‘F_________24__89;%er will be mounted in an upright position approx. 30° to the
ical gas to flow downward t h_the tubes '

3. ?8é%%£dfggg aEﬁg gnl’ w111 be g§oggermosyp on recycle from steam drum

(




FoRM H906 | | | : GENERAL NOTES - | DESIGK DATA

< N e (1)
1. SPECIFICATIONS PER THE BILL OF MATERIAL. DESIGK PRESSURE 150 e 366 XK c°F
2. THIS DRAWING 1S A SCHEMATIC OUTLINE ONLY FOR OPER. PRESSURE 125 8 353 @& °F
ELEVATION 8 ORIENTATION OF ATTACHMENTS! REFER TO VACUUM DESI G Full e .__ o oF
. . ¢ [ ]
3. FOR ESTIMATING PURPOSES, VESSEL FABR! c:inoe OPER. VAC. COND. e C. F
© SHALL INCLUDE THE FOLLOWING CLIPS: k OPER. HYDROSATIC HEAD

SP. GR. OPER. LIQUID 0.89
4. Nozzles Dl"DG must be on vert;.ca CORROSION ALLCWANCE 1/8"

centerline of drum. RAD10GRAPHY (fFULL) APARTIAL) {(sPOT)
JOINT EFFICIENCY - ]
5. Nozzles C3-Cg may be up to 12" HEAD TYPE
' i 4 STRESS RELIEF REQ' D (PER ©
/L‘OUP 2 ¢ /é“,-s 59«&—0 ?0 . either side of vertical centerli (REQ’ D) CE)
o _ to suit layout. . _ CODE: ASME SZCTION ViIt, DiV.
‘ ' A API_ 650
6. Design Basis - Six gas§f1ers AP 620
operating at 1.85 X 10~ Btu/Day ‘ X | ASME Section I

each - Eastern Coal.

CODE STAP - UREQ D) 90T REQ' D)
. _ EARTHQUAKE: CODE -~ - ZONE
1518 7../ , . 7. One unit required. WIND DESIGA BAS!S: ~
— ¢” 7/ - 4 _ T WETERTALS OF CONSTRUCTTON
' 8. Capacity: 1100 U.S.Gallons at — S— -
‘ normal liquid level SHELL: HEADS:
A ‘ : SUPPORT: EXT. CLIPS:
8 : : : INTERNALS: BY VESSEL FAB.
{ ' § 3 K ’[ ' TRAYS: . BY OTHERS .
T I I 1 7 . . ' BOLTS: EXT. Jnurs; EXT.
s € % , = ) . INT. INT.
T ¢ ' 2 M. : . PIPE: EXT. INT.
A/o@nm //owo /5‘/54 % ) FORGINGS: .
a N o : ‘\P PACKING: BY OTHERS
x
N " [ . GASKETS: .
¥ Y f} '41 A3 . ;
L2 i : . : REFERENCES
J, \_ _L _l_ _[ l J_ J_ l J_ _[ _l , . SUPPORT: SKIRT  TYPE & . __ LEGS __ LUGY
¢ b O B Cy Ds &y Doy Cs Ds O 9 | SADOLES  PER STO.

INSUL. SUPP'TS PER STD. »
FOR 4 THK. INSULATION Calcium Silicate
' ©oo , . o .FIREPROOFING SUPP'TS PER STD.
Biser p&’rﬁ'l-{f/owf«//-'oz /‘/inl.!. b2 ,456 £Eepo ron /\A’Hé&-ﬁ D2 rweo G, : REQ'D (1.5) 0.5} OF SKIRT
. o MANWAY DAVITS/HINGES PER STD.

) . : . ' , VESSEL DAVIT PER
) STRUCTURAL CLIPS PER SPEC. EXy.
: . ] o SEE GEM. NOTE 3
A 1 3" Boiler Feed Water - In ) M}_Mz 2 1-1/2" Level Controller , . } PAINT PER SPEC. _
1 4" |Nozzle for A . ' L : . LIFTIXG LUGS (REQ'D) X (NOT REQ'D)
c,-6] 6 4" Circulation -[Out S - A _ - ) CONTRACT .
D -6] 6 6" ' circulation-Regurn : : _ BN, ITem Ao
. ':': 1 6" Bteam-0Out : ' X EQUIP. TAG No. D202A Nc. REQ'D.1
F 1 6" Relief Valve - ’ SERVICE
G 1. 3" Ver*t — — High Pressure Steam Drum
J 1 1" InterM:ittent Blowdown :
x |1 3n Spare . ey —— Babcock
L Ly 4 1-1/3" [.evel Gage : . ’ . - OATE ‘ Contractors Inc.
MARK [ptoip. | SIZE |RATING SERYICE REMARKS MARK | Moo | SIZE | RATING SERVICE RENARKS . ‘ Ty —Twv.
© NDZILE SCHEDULE No. [BY joard - REVISIONS ‘ D202 {1
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION ' PS— X 204A. (System).
PITTSBURGH, PA. FOR REVISION. L
A Subsidiary of STEAM DRUM AND PROCESS ) o :
Babcock International Inc. GAS COOLER PACKAGE PAGE__ 1 __OF 3_____
ORIGINAL , By I.W. DATE 6/6/78 | APPD. . DATE
REVISION .lsy M.J.H. paTel1/29/78 | appp. DATE
CLIENT: McKee ‘ PROJECT NO. 3001

Duty: Cooling of "clear gas" streams from five coal. gasifiers by
' generation of 125 psig saturated steam.

Scope: The package will‘consist of:

1. 5 waste heat boilers - (Process Spec. E201 A to E).

2. 1 steam drum with appropriate f1tt1ngs and 1nstrumenta—
A tion (Process Spec. D202 A ). .
3. Thermosyphon piping system from steam drum to each

waste heat boiler.
Provision is to be made in the design of the steam drum,
piping, etc. for the future installation of a sixth waste
heat boiler.

Process Data:

l. Waste Heat Boilers: (E201 A to E)

The Design process duty of each waste heat boiler is
specified on the attached process data sheet. This
design duty is baseg on Eastern coal, & a gas inlet
temperature of 1202"F.. Note that the circulating water
flowrate entering each boiler is specified on the.
basis of a 20/1 ratio of water flow/steam generated.
The vendor is free to alter this ratio if he considers
a different ratio to be more suitable.

Normal operatiBg condition for Eastern coal will be
gas in at 1140°F, heat exhanged 4.82 MM Btu/lb per
exchange. Normal operaBing condition for Western coal
will be gas in at 1060 F, heat exchanged 1.8. MM
Btu/lb per exchange.

2. Steam Drum: (D202 A)

Boiler feed water make-up:

Temperature.' 200 °F

Pressure: 150 psig (Vendor to advise if this is
insufficient)

Quality: to be advised

Steam conditions in -‘drum:

125 psig, 353°F
Note: atmospheric pressure - 13.85 psia

N



BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-x 204A_(System).
PITTSBURGH, PA. FOR : REVISION... 1
A Subsidiary of STEAM DRUM AND PROCESS ST T
Babcock International inc. GAS COOLER PACKAGE : PAGE.__2. . _OF ___ 3 __
ORIGINAL BY I.W. DATE ¢ /¢ /78 | APPD. . DATE
REVISION 1 By M.J.H. DATE11/29/78 | APPD. DATE
CLIENT: McKee PROJECT No. . 3001

Process Data (Continued) :

2. Steam Drum (Continued):
Heat balance:

Steam (saturated) at 353°F . 1193.7 Btu/1lb.

BFW at 200°F : ~168.1 Btu/lb.
A= 1025.6 Btu/lb.
Waste heat boilers:
Gas cooling duty per boiler 5.22 xle6 Btu/h
For 6 boilers 31.32'x 10" Btu/h

Assume 2% heat loss.

Steam generation = 31.32 x lO6 = 29,940 1b./h

1025.6 x 1.02

Turndown to 20% required.

i.e. minimum steam generation 6, 000 1b./h w1th 3
boilers operatlng

3. Piping;ﬁygtem:

The steam drum will be located at an elevation approx.
15 ft. above the top of the waste heat boilers which
will be in an upright position, possibly at an angle

to the verticle. (Vendor to advise.) A preliminary
~estimate of the total length of pipe run from the steam
drum to the boilers and the number of fittings is as
follows:

Steam drum to:

Boilers A, B, E, & F (future) Pipe length 75'-0Q"

Fittings 6-90° Els.
Boilers C, D Pipe length 45'—8"
Fittings 4-90" Els.

Each feed water supply and steam return line w1ll alsa be
fitted with 2 shutoff valves so that boilers may be in-
dividually isolated from the steam drum-if required. Each
waste heat boiler should be protected by a relief valve

(or valves) in.the steam return line. The final determina-
tion of elevations, length of pipe runs, numbers. of 'fit-
tings, etc. will be made during the detailed design stage
after discussions between the vendor and the purchaser.
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION - PSx204A (System)
PITTSBURGH, PA. . -FOR REVISION. 1
A Subsidiary of STEAM DRUM AND PROCESS '3"“"' 3
Babcock International Inc. GAS COOLER PACKAGE PAGE._.. ST o OF_ S
ORIGINAL BY T.W. DATE ¢ /6/78 | APPD. DATE
REVISION 1 BY M.J.H. DATE11/29/78 | APPD. DATE
CLENT:  McKee 4 ' [prROJECTNO. 3001

MECHANICAIL REQUIREMENTS :

1.

(ENG-050-0278)

The waste heat boilers, steam drum and piping shall be
designed to the appropriate ASME code and stamped with
maker's name.

The steam drum shall be designed to .produce steam of a
quality suitable for general heating purposes.

The steam drum will include as a minimum the following
fittings:

boiler feed water nozzle 2"

steam outlet nozzle 8" oo
circulation outlet nozzles Zﬁﬁ
circulation return nozzles

Relief valves as required by the code
vent o

AN

T

intermittent blowdown nozzle

spare nozzle 3"

Level guage

Level controller and feedwater control valve
High alarm, low alarm and low low alarm
‘Pressure guage : '

=

The vendor should specify any other fittings and internals
required to ensure satisfactory operation and steam quality.

In the event of a complete failure of boiler feed water
supply, the steam drum should provide the following holdup
times when generating steam at 29,940 1b./h:

Normal level to low alarm: 1 minute
Low alarm to low low alarm: 4 minutes
Low low alarm to empty: 10 minutes
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-E202A,B & C
P:LSBU,R.GH' PA. FOR REVISION_ ___ 1
ubsidiary of EXCHANGER
Babcock International Inc. PAGE l1__oF_3
ORIGINAL o EO¥. —+o [BY Heminqway DATE 5,55 /7g| APPD. DATE
REVISION 1 BY MJH DATE 11/29/7 8| APPD. DATE
g COMBINED GAS EXCHANGER '
- (To cool combined top gas and clear gas. - Design Basis is 10 x 107
g Btu/Day. Western Coal - Three 50% units).
—lg Two operating. One standby. Each unit as specified, consists of
E two shells., Altexnate construction is one shell/unit with 28' long
& tubes. N\
SHELL SIDE -~ COMPOSITION OF NON-CONDENSIBLE
CO  26.013V/y
" CQo  6.79
28 Hp 22.41
58 N2 43.29
Lz CHgq __0.64
3T Co+ 0.86
100.00
| HEAT EXCHANGED (BTU/MA) 13 . 56MM (NORMAL,) per unit MAXIMUM)
TRANSFER RATE (BTY/HR-8Q, FT-°F) (SERVICE) (CLEAN)
AREA (FT3) CORR. LMTD (*F)
TYPE
TUBES NO. oonyl-1/2"swg 12  LeENGTHIFT) 14 PITCHUN) Square
BAFFLESNO, 10 Tvype Single _SHELL 1D, (INJ 75
PERFORMANCE OF ONE UNIT Tube. Side | Shell Side
FLUID ENTERING Cambined Gas - Cogling Water
CONDENSABLE VAPORS (Water/Qil) ! LB/HR 11.131/586
NONCONDENS ABLE VAPORS ' LB/HR 74.326
LI1QUID _ . LB/HR Q. 1356 g.p.m.
[ TOTAL FLUID ENTERING L8/ HR 86 043
FLUID VAPORIZEDOR CONDENSED Water/o:.h/nn 7722/586
SPECIFIC GRAVITY -~ Liquio Water/0il 1.0/0.98
|_viscosiTy  Gas In/Out’ _cp 0.020/0.016
[_MOLEGUL AR WEIQHT ~ VAPQRS (Dry) 23.18
SPECIFIC HEAT Gas In/Qut Btu/#°F 0.316/0.305
LATENT HEAT ~ VAPORS Water/0il sTu/Le| 1025/120
THERMAL CONDUCTIVITY BTU/HR SQ.FT**/FT In/Oht 0,022/0.018
|_FOULING RESISTANCE MR-SQ, FT.°F, BTV 0.003
< |_TEMPERATURE IN * F 287 75
S LTEMPERATURE OUT * 95 95
z | OPHAA PR RE PSIG 1.0
# |_NUMBER OF PASSES
¥ | _veLocity FT/SEC.
| _PRESAURE DROP RS Qal2
DESION PRESSURE P8IG 5.0 80
_DESIGN TEMPERATURE 35
INSUL ATION For Personnel Protection Required
MATERIALGOF CONSTRUCTION: _Yyses C.S.
SHELL (.S,
GASK ETS
REMARKS: 1. See Page 2 for Cooling.furve, A
2. -Unit horizontal = Stope 5° .
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-E202 A, B. & C
PITTSBURGH, PA. FOR N R
REVISION___ =~ __
A Subsidiary of EXCHANGER Evisio 2 3
Babcock International Inc. : PAGE OF
VENDOR . MANUFACTURER
PROPOSAL NO. DATE

VENDOR TO PROVIDE EQUIPMENT ITEM(S), PLUS FOLLOWING AUXlLlARI ES:

COMBINED GAS EXCHANGER - Three Units Required. Each unit will consist of two shells

in series. Each Shell specified below.

e EQUIPMENT DESCRIPTION

MATERIALS OF CONSTRUCTION:

SHELL Carbon Steel

TUBES Carbon Steel

OUTSIDE AREA PROVIDED

TuBEs NO, 1150 0.0.1-1/2"8ws 12 LENGTH 14 PITcHl.875" 90°
SHELL . ___wb. 75" o,0. 76" THICKNESs 1/2"

SHELL COVER FLOATING HEAD COVER

CHANNEL : CHANNEL COVER

TUBE SHEETS DO STATIONARY O FLOATING

BAFFLES - CROSS NO. 10 TYPE _Single L 15 % cuT_THickNESS

BAFFLES- LONGNQ, NoO typg _THICKNESS _.0.375"

BAFFLES - IMPINGEMENT

TUBE FASTENING

TUBE SUPPORTS THICKNESS

GASKETS i ' :

CONNECTIONS - SHELL IN g" i ouT 8" SERIES
CHANNEL IN 42" ouUT  gon SERIES

CORROSION ALLOWANCE SHELLSIDE TUBESIDE

CODE REQUIREMENTS

WEIGHTS EACH SHELL BUNDLE FULL OF WATER

TEST PRESSURE

DESIGN TO TEMA "C"
TEMA TYPE A.E.L.

NOTE:Exchangers to be fitted with 2" nozzle at low point of head for continuous
drain of condensate. - ZS
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BABCOCK CONTRACTORS INC

PROCESS SPECIFICATION

PS-E202 A,B, & C

P':Tssig,:i'*y’ :'A' FOR REVISION___L

upsiaiar

Babcock International Inc. EXCHANGER PAGE 3 OF.__3

ORIGINAL 0 "EStimate |BY I. williams |PATE g/5/7g5 | APPD. DATE

REVISION 1 BY MJH DATE 11/29/78 | APPD. DATE
‘ PROJECT NO. 3001
COOLING CURVE DATA COMBINED GAS COOLER
Temp °F 287 . 250 200 132 120 110 95
Heat to Btu/hr x 107° 13.56 12.51 11.05 9.09 5.04 2.64 0
Be Removed . ‘
Steam 1b/hr 11,131 11,131 11,131 11,131 7,511 5,484 3,409
Water 1lb/hr . - - - - 3,620 5,647 .7,722
0il Vapor 1b/hr 586 586 397 140 95 57 0
0il Liguid. 1b/hr - - 189 446 491 529 586

Steam Dew Point

0il Dew Point

132°F

250°F




FORM M906 . ' ao GENERAL NOTES ' ' ) DESIGH DATA
DESIGN PRESSURE AtmOos .~ ¢ 300 XX, of

. 1. SPECIFICATIONS PER THE SILL OF MATERIAL.
A , 2. TH!S DRAWING IS A SCHEMATIC OUTLINE ONLY FOR OPER. PRESSURE Atmos 8 250 ¥R, °F
_ ‘ ' ELEVATION & ORIENTATICN OF ATTACHMENTS, REFER TO| yvacuuM DESICN ' s ¢, °F
- , 5%
, . 3. FOR ESTIMATING PURPDSES, VESSEL FABRICATOR OPER. VAC. COND. e c. F
| ) : ) ' ) SHALL INQLUDE THE FOLLOWIKG CLIPS: OPER. HYDROSATIC MEAD
: SP. GR. GPER. LIQUID 1.01

] 4. Flow Rate: 4866 lb/hr. .| CORROSION ALILOWANCE 1/8"
I ) : ' : . RAD 1 0GRAPHY (FULL)  (PARTIAL) ° (SPOT)
'l o e ' . JOINT EFFICIENCY
Ari 0 - HEAD TYPE ]
| 1 STRESS RELIEF (REQ 0) ~ (PER (OCE)
N CODE: | | ASME secTio Vitl, DIv.
l| X | aP1 650
| AP1 620
‘ i

CODE STAMP (REQ'D) X (NOT REQ'D)
| EARTHQUAKE:  CODE ZONE

WIND DESIGN BASIS:
[ WATERTALS OF CONSTARUCTION

SHELL:Caxbon Steel HEADS: Carbon Stee

8 3 | ' ' ' SUPPORT: EXT. CL1PS: »
l o : INTERNALS: Carbon Steel sy vesseiras. X
' TRAYS: A 8Y. OTHERS
BOLTS: EXT. NUTS: EXT.
INT. ©INT.
™ PIPE: EXT. INT.
N X FORGINGS:
' , § R | PACKING: BY OTHERS
J Q } GASKETS: - ; '
' ' .' x| %
' . \! ‘Q‘ REFERENCES . _
: 1 A, SUPPURT: SKIRT  TYPE 4 __LEGS __ Lucsr .
H :\P SADOLES  PER STO.
o ‘ L1 INSUL. SUPP'TS PER STU. _
¢ +— - Q€ \ FOR 3" THK. INSULATION Calcium Silicate
I -FIREPROOFIAG SUPP° TS PER STD. :
; REQ'D (1.8} 10.S) OF SKIRT
MANWAY DAVITS:/HiNGES PER STR.
- , a L : . - VESSEL.DAVIT PER
_ ' STRUCTURAL CLIPS PER SPEC. ~  EXA.
A 1 ]24" Manhole ' ‘ _ , o ' SEE GEN. NOTE 3
" ' - ' - ' PAINT PER SPEC. ‘ :
2 1 2 : Tar Inlet A ' _ . . - [ ueminG Lues (REQ'D) X (NOT REQ'D)
c 1 2" | Tar Outlet (Pump Suction) | ‘ : ‘ - - B CONTRACT : :
D 1] 4" __| vent A , _ B4 No. ITEM No.
" x3
E 1 2“ ' Drain ‘ _ ' o | EQUI®. TAG No. _TN 202 _ WNo. REQ0. 1 _
F 112 Level Gage : ' : ' _ , SERVICE  _Tar Collection by Gravity
G 1 3" Heater ‘ ‘
TAR TANK
H 1 3/4" Temperature Controller ' ‘
J 1] 3/4" Temperature Indicator o . | DRAWA hc, k.
. - P — Babcock
—t . A , A ' DATE. ~ Contractors Inc.
MARK |geg-p. | SIZE |RATING ,; SERVICE REMARKS HARK Pzz:oA SIZE | RATING SERVICE . REHARXS ‘ .| OWG. N0. : REV.
NOZZLE SCHEDULE No. |BY [oatg | REVISIONS : , TK202




POSITIVE DISPLACEMENT PUMP DATA SHEET . .
Babcock BCI PROJECT 3001, DEMO PLANT

Contractors Inc. CLIENT: McKee

9/29/78 Page 1 of 1
AEVISION BY ), JPG 2 ) ) 5. 8. 7. e T
DATE 2/2/79
seavice, Tar Transfer‘Pump = motons aeQo . TWO (2)  rynsines ne@p NODE
NO. atQ@'p__TWO _(2) 1aG No___P201 A Tao No.__201B - TAG NO —
T R . PROVIDED BY - PROVIDED BY
size & 1yee_(3) _SERIAL NO .. MOUNTED®Y___.__ . MOUNTED®Y _____ _
OPERATING CONDITIONS, EACH PUMP PARFORMANCE
voulo.. .. TAYX___ _ us GPM. at PT, NOR. 4. O ——mATED__6.0 PROPOSAL CURVE NO _ B
e e e ... DISCH. PRESS., PSIG RPM__ .. __ NPSHR (WATER)
rr. ¢ o 250°F max 300°F sycr. press., psio maxlooded maveo e | EFE . BMPRATED_ .. . __
sp.on orp1_63.24#/FL7  oirr. press., st , MAX. BHP RATED IMP
“Ivar. press. or o1, ps1a_< 1.0 pirr. HEAD, FT___40 | MAX. HEAD RATED IMP________
VIS, ot PT, Sew. (1) cP_____ NPSHa, FT 25 MIN. CONTINUOUS GPM  _____ . ___._
COII/!IOS. CAUSEDBY ... ... A..-.'... . HYD. MP___ . ... ....... ] ROTATION (VIEWED FROM CPILG END)
CONSTRUCTION SHOP TESTS
Nozzues | sze | wanNG | FACING | 10cATION | O NON.wiT. pERF O WIT PERF
SWCTION O NON.WIT. HYDRO O WIT. HYDRO
biscHanoe O NPSH REQD. O WIT. NPSH

- N ' O SHOP INSPECTION
CASE-MOUNT. [} CENTERUNE [ FOOT [ BRACKEY [] VERT. (TYPE) °

-SPUT, () AXIAL T RAD; TYPE YOLWUTE ([JSGL (JOBL [] DIFFUSER

O DISMANT. & INSP AFTER TEST

-PRESS [] MAX. ALLOW, PSIG. ‘FJHYDROTEST________ _PSIG O OTHER-
-CONNECT: []VENT [JORAIN [] GAGE T
IMPELLER DIA. () RATED ... ... ....__... (] MAX Horvee. _Gear LS —— R A s entiond
MOUNT. [] BETWEEN BAGS [] OVEAHUNG ' MATIRIALS
SEARINGS.TYPE: [JRADIAL ..o ... — —- [JTHRUST PUMP: CASE/TRIM CLASS O |
tUSE [] RING OIL [ FLOOD [7] OlL MIST r_] FUINGER [} PRESSURE - ~
ICOUPLING, [] MFR — () MODEL _—
* ORIVER HALF MTD BY: O PUMP MFG O DRIVERMFR O PURCHASER - -
PACKING, () MFR & TYPE [] SIZE/NO. OF RINGS -
MECH. SEAL- [J MFR & MODEL ' AP CLASS. CODE | BASEPLATE: (] ... -
(] MFR CODE .. — — . VERTICAL PUMPS
AUXILIARY PIPING 4 PITORSUMPDEPTHO .. . _
OCW PIPEPIAN.___.____.. OCU; OSS; O TUBING: O PIPE MIN. SUBMFRGENCE REQD (J_._— ..
['] TOTAL COOUNG WATER REQ'D, GPM_______ ___ O SIGHT F.1. REQ'O___ COLUMN PIPE- [] FLANGED (] THREAD(D
O PACKING COOUING INJECTION REQ.D: []TOTAL GPM []PSIO LINE SHAFT: () OPEN [7) ENCLOSED
JO SEAL FLUSH PIPE AN __ .. ___ . O CS. OSSO TUBING O PIPE BRG- (] BOWL ... [ LINE SHAFT..
O EXTERNAL SEAL FIUSH FAWIO_. .. . []GPM_.__. LOPSG— BRG. LUBE [JWATER [ OIL (] GREASE
JO AUXILIARY SEAL PLAN_. .. _..._.__ OCS 0SS OTUBING OPIPE ) FLOAT& ROD OCS OSS OBRI O NONY
O AUX SEAL QUENCH FLUID .. __ . FLOAT SWITCH [ o
- 0"',. P—— PUMP THRUST, LB UP.___. (JDOWN_.__
pe o e L emame________ vous/euase/cvcies. 440/3/60
PR . BEARINGS LUBE... _ j )
NYPE o . INSUL_.___ .__.__. FULLLOAD AMPS I e
NC . YEMPRISE, C...__...____ LOCKED ROTOR AMPS . | APPROX WT, PUMP & BASE -
IO VHS O VSS  VERT THRUST CAP, \B. . __. .. __ _._ MOoTOR _TURBINE_.. . . _

APl STANDARD 40 GOVERNS »U*l!SS OTHERWISE NOTED.

T1) Viscosity equal to #6 Fuel oil. T
(2) Ambient condltlons.“-42 to +102°F. 13.9 psia.
(3) No copper, brass, or aluminum pump parts allowed.
(4) Motor for Class'l, Group D, Division 2 use.

(5) _Jacketed rotary positive displacement bumo




(ENG-050-0278)

BABCOCK CONTRACTORS INC.
PITTSBURGH, PA.

PROCESS SPECIFICATION . PS-TK 92012

FOR ' : ‘ REVISION__O_ ___ . ..

A Subsidiary of
Babcock International Inc. OIL/WATER SEPARATOR PAGE_L OF 2
ORIGINAL BY J. Garvin DATE 7/20/78 | APPD. DATE
roxr . )
REVISION O. 0L, . [BY M.J.H. DATE 8/18/78 | APPD. DATE

CLIENT: McKee

[ PrROJECT NO. 3001

Number of Units: One (l)

Duty:

Ambient
Conditions:

Service
Requirements:

Liquid
Flow Rates:

Liquid
Temperature:

Separation
Requirements:

Design:

Separation of 0il and Condensate (water).
Outdoor installation in a heavy industrial
environment. Ambient temperature range minus

42° to 102°F. Barometric pressure 13.85 psia.

Continuous, un-attended operation. .

Material ' #/hr. _ #/ft.3
Condensate lO 048 - - 62.00

0il | 2,340 (3,000 , 60.76
Total flow to separate 12,388 max. -——

Small amounts of fine solids are present.

95Of‘(llO max) .

The unit shall function as a primary. separator to

remove most of the free oil. Secondary treatment

shall be by others.

The separated water stream shall contain 100 ppm oil
or less. .

The separator shall contaln the . follow1ng
functlonal parts: -

1. A=gravity separation compartment.

2. An oil skimming device (wier, pipe, etc.).

3. An oil sump, to receive skimmed oil.

4. Two (2) oil pumps, P203 A & B (one operating;.
one standby). Each pump shall have a capacity of

150% design maximum oil flow at 40 ft. TDH. If .

the pumps are mounted on the separator, they
shall be self priming.

5. A condensate sump to receive o0il- free conden-
sate.

6. Two (2) condensate pumps, P202 A & B (one opera—
ting, one standby). Each pump shall have a




BABCOCK CONTRACTORS INC.

| PS- Tk 201 A

PROCESS SPECIFICATION

(ENG-050-0278)

P':;Si:izg':'::\‘ FOR REVISION__O____ . . . _.
u
Babcock Intemau}‘lonal Inc. OII:'/WATER SEPARATOR PAGE__2 OF__2
ORIGINAL BY 7. Garvin DATE 7 /20/78 | APPD. DATE
Revision O £9F. . [BY y 1 op " |pATE & /1474 | APPD. DATE
CLIENT: McKee : PROJECT NO. 3001
Design: capacity of 150% of design condensate flow
{Con't.) .. at 40 ft. TDH.
' 7. A solids removal device capable of continuous
or intermittent operation. Solids may be re-
moved by a sludge pump P204A.
8. Immersion heaters for freeze protection.
9. Controls - All controls needed for operation.
10. Steel is preferred as a material of construction.
Copper, brass or aluminum shall not be used.
Electrical 1. The area is classified Class I, Group D,
Classification: Division 2.
2. Motors over 1/2 HP shall be 480V 3 phase, 60

Installetion:

Data
Sheet:

The unit will be installed outdoors,
" concrete pad.

ed
fo

cycle, TEFC.

on-grade on a
A skid mounted unit shall be furnish-
. Vendor shall provide access ladders and plat-
rms to top of unit. (Installation by others.)

Bidder shall complete attached data sheet.




BABCOCK CONTRACTORS INC. ! s- MF 202 A to E
PITTSBURGH. PA PROCESS SPECIFICATION P s
L FOR REVISION 0 i
A Subsidiary of ° l___" - 1
Babcock International Inc. * COAL FEEDER . PAGE OF
ORIGINAL By MJH DATE 6/8/78 | aPpPD. DATE
REVISION 0  ggtimate |BY DATE 8/22/78 | appD. : DATE
CLIENT: McKee S [ PrROJECT NO. 3001

No. Required: Five

Duty: To cbnvey coal from the base of the coal surge hopper BN 201 A
to E to the lock hopper MF 201 A to E.

Design Basis: 1.85 x 102 Btu/day, Western coal, 25% overcapacity.
- Fill lock hopper in 15 seconds. '

Flow Rate: Design: 690#/15 seé.
165,600 #/hr.
83 tons/hr.

Average Design Rate: 13,805 #/hr.

Material Handled: Coal within the size range 1/2" to 1 1/2".
' ~ Max. temperature of coal —_200°F.
Bulk density - 50 4/ft.3

Dimensions: To suit layout.

Motor: Class II, Div. I, Group F.
Electric supply: 480V, 3 ph, 60 Hz.

Control: Feeder stop/starts in sequence with‘MF 201 A to E.

TYPE OF FEEDER: May be vibrating or belt type.

(ENG-050-0278)
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BABCOCK CONTRACTORS INC.

PITTSBURGH, PA.
A Subsidiary ot

PROCESS SPECIFICATION
FOR

REVISION-.....O _.

PS-X202 A/B/C. .:

Babcock International Inc. OIL PRECIPITATOR PAGE_] OF__2
= . ~
|ORGINAL g ecT iz |BY T.W. PATE 6/9/78 |APPD- M.J.H. DATE
REVISION BY DATE APPD. DATE

‘| CLIENT: McKee

'»Duty:

Design Basis:

No. Req'd: 3

-Gas Analysis:

<

01l and Dust Content:
Moisture Content:

Gas will also contain

Operating Conditions:

10 billion Btu/day,llo% overcapacity.

Veol. % Range

co 25.0 - 26.5
CO2 5.5 - 7.5
Hy 19.0 - 23.0
N2 42 - 49
CHy 0.5 - 1.0
Co+ 0.1 - 0.4
H2S 0.1 - 1.0
Cos 0.05
NH3 0.5
HCN 0.01

Molecular Wt.

lbs./1000 SCF
of dry gas

1bs./1000 SCF
of dry gas

Temperature:

Pressure:

Note: Atmospheric‘Pressure =

0il Properties:

SG.:

0.93 - 0.98
Viscosity: Approx. 3.0° Engler at 68CF

Phenols and Chlorides.

[PrOsECT NO. 3001

No standby.

Typical

25.36
6.08
19.68
47.26
0.70
0.29
0.64

100.00

23.83

2.3 - 2.81 (i.e. saturated at

Removal of oil droplets and dust from coal gas (combined gas).

expected'to be less than 0.15

-operating conditions)

Normal
Op 95
inches. WG. 22

13.85 psia.

Maximum

105
25

0il will be free flowing at operating conditions.




= T/ e

BABCO;I;T(:SC;:';RG:CLZRS INC. PROCES?OIS{PECIFICATION ps-X.202 A/B/C . ..:
A Subsidiary of OIL PRECIPITATOR - o~ O 5
Babcock International Inc. PAGE OF i
ORIGINAL, [ L8R, 7z |BY T W DATE ¢ /g/7g |APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: McKee ' - ' " |prosecTNO. 5007

Capacity:

Coal Source: Western Eastern Design
Dry Gas: SCFH 2,435,000 2,560,000

Moisture: SCFH 144,000 157,000

Total: " SCFH 2,579,000 2,717,000 2,989,000
Actual flow at " CFH 2,770,000 2,918,000 3,210,000

operating conditions:

Note: These are the total flowrates through all the pre01p1tators
operating in parallel flow

Performance Required:

0il removal efficiency: *not less than 99%.

Pressure drop: *not more than 1.0 inches WG.
Vendor is to specify the performance that will be obtained in terms of
tar removal efficiency and pressure drop at the design flowrate when

one unit is off line.

Power Source: 460 volts 60 Hertz 3 Phase

Area Hazard Classification: Class I, Div. II, Group D

Purge Gas: Vendor to design unit for minimum continuous purge gas
at electrodes. Vendor to advise purge requirements.

(ENG-050-0278)
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- — ]
BABCOCK CONTRACTORS INC. - PROCESS SPECIFICATION PS-A 206 A to C
PITTSBURGH, PA. FOR REVISION 0
A Subsidiary of FLARE. STACK e
Babcock International Inc. S AC S PAG E——l—--————OF-—Z———-
ORIGINAL D g5/ &4+, |BY Hemingway DATE 6/9/78 | APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: McKee [ PrOsECT NO. 3001

No. Required: Three

Design Basis: One sta¢k per two gasifiers. Flare to be able to
handle total gas production from one gasifier.

Duty: To burn off specification gas produced by a coal gasification
unit during start up, shutdown and under emergency conditions.

Type: May be elevated flare stack, or enclosed cabin type ground flare.

Gas Analysis? . Vol.$ Max. Range Typical Min.
co  24.5 - 26.0 25.93 0
CO9p 5.5 - 7.5 7.02 21
Hp 19 - 23 22.28 0
Ny - 42 - 47 42.96 79
CHy 0.8 - 2.0 0.87 0
Co+ 0.2 - 1.0 0.24 0
HoS 0.1 - 1.0 0.18 0
CoSs 0.05 ' 0.05 0
NH3 0.5 0.46 0
) HCN 0.01 0.01 0
100.00
Mqlecular Wt. / ' 23.2
Tar Content: 1lbs./1000 SCF 0 -5
of dry gas .
Moisture Content: 1lbs./1000 SCF . 3 - 15
of dry gas .
Dust Content (coal or ash): 1bs./1000 SCF 0 - 0.05
of dry gas . .

Gas will also contain Phenols and Chlorides.

Gas Heating Value:

The maximum heating value on a dry, tar free basis is 170 Btu/dry SCF.
The effective maximum heating value, including tar is 250 Btu/dry SCF.

During start up and shutdowﬁ, the HHV of the gas to the flare will
vary between 0 Btu/dry SCF and the maximum value.




(ENG-052-0278)

BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS X206 A to C

PITTSBURGH, PA. . : FOR
A Subsidiary of FLARE STACKS

Babcock International Inc.

. REVISION 0

PAGE 2 OF 2

Gas Flow Rate:

The gas flow rate, at any comp051tlon between the maximum, and a
mlnlmum value equivalent to 50 Btu/SCF can vary between

Maximum 'Minimum
SCFH dry gas 451,800 112,950
. SCFH 86,620 21,655

Supplementary Firing:

Vendor shall include provision for supplementary firing of the flare
with natural gas if the gas HHV falls below 50 Btu/SCF This
supplementary flrlng will be manually initiated. :

During supplementary firing, the maximum gas flow rate to the flare
w1ll be: .

SCFH dry gas 225,900
SCFH water vapor 43,310
Temperature:

For any flow rate or composition given above, the temperature of the
9as can vary between 1200°F and 2300F

Pressure:

Maximum 60" w.g
Normal - 30" w.g.
Minimum 12" w.g

Vendor is to design flare to operate at maximum flow rate, with
20" wag. pressure drop.

Ignition & Pilot:

Natural gas or propane will be available for use. Vendor is to
recommend if natural gas is required to ensure satisfactory combustion
of low heating fuels.

Purging:

. Nitrogen or carbon dlox1de ‘will be available for purging the line to

' the burner. Vendor is to include a seal, such as a fluidic seal to

minimize the amount of purge gas required. Vendor is to advise BCI

of the purge gas required. '

Overall Height: fThe ouerall height from the base of the flare to the
discharge of the stack is to be 70 ft.




[ VERTICAL PUMP DATA SHEET
Babcock
Contractors Inc.

CLIENT: McKee
9/29/78

BCI PROJECT 3001, DEMO PLANT

Page 1 of 2

wvision sy [l.h;:rpG ~—Ji .]3-. i [4 s, . 7. r
DATe 2/2/79

seavice___ Chemical Sump Pump motons me@o__Y€S rymemes seqo_NO__
no. aeqo__One (1) 146 No_P=205 TAG NO 1AG NO
MRl — PROVIDED BY PROVIDED BY
sgeavyee_ (1) ___ _sematNO MOUNTED BY_ __ _ MOUNTED 8Y

OPERATING CONDITIONS, EACH PUMP PIRFORMANCE
voeuio.. . {3)______ us Grm. ot PT, NOR__150___mareo___ 150 PROPOSAL CURVENO_
—eiee e _.. DISCH. PRESS., PSIG. 30 RPM_ —__ NPSHR (WATER)
e r. non. 60°F max.95°F_ suct. pagss., PSIC MAX RATED e | EFF . BMPRATED__ . __ __
sp.on arp1__8.3_1b/Ft” ower. press, ps) MAX. BHP RATED IMP
VAP PRESS at PT, PSIA__ 7.0 DIFF. HEAD, FT —} MAX. HEAD RATED IMP
VIS. ot PT, Sew. _ _ cp._20_ NpsHa F1__See Sketch MIN. CONTINUOUS GPM  ___._
coRrr/€er0S causep 8y . Particles Max . 1/4."_- —— . HYD.HP___.  _ . . .. ] ROTATION (VIEWED FROM CPLG END)

CONSTRUCTION SHOP TESTS

NOZILES ) s RATING _FACING ___LOCATION | O NON.WIT. PERF O WIT PERS
wc',,g,; o O NON.WIT. HYORO O WIT. HYDRO
mscnuo! O NPSH REQ'D. O WIT. NPSH

CASE-MOUNT. [~ 1cm1uu~r nvoor {3 sracxer X7 vear. mn) _Centrifugal _ |

-SPUT, [JAXIAL [J RAD; TYPE VOLUTE [JSGL []DBL [J DIFFUSER
-PRESS [(JMAX ALIOW PSIG. °F; (JHYDRO TEST
-CONNECT: () VENT [JDRAIN [ GAGE

PSIG

g vee:

O SHOP INSPECTION
O DISMANT, & INSP AFTER TEST
O OTHER

IMPELLER DIA- (JRATED___ ... ... [ MAX

MATERIALS

MOUNT- 7] BETWEEN BRGS [J OVERHUNG

BEARINGS.TYPE: [JRADIAL . .. __. (") ™HRUST
LUBE: [JRING OlL [JFLOOD []OIL MIST [JFLINGER (] PRESSURE
[COUPLING,: (] MFR.. e [IMODEL_.
DRIVER HALF MTD BY: & PUMP MFG O DRIVER MER O PURCHASER
PACKING: [] MFR & TYPE. 0 SIZE/NO. OF RINGS
MECH. SEAL: [J MFR & MODEL APl CLASS. CODE_

PUMP: CASE/TRIM CLASS O __

BASEPLATE: ] _.

(Q MFR CODE __.__

VERTICAL PUMPS

AUXILIARY PIPING - .

O CW PIPE PLAN OCU; O 5S.; O TUBING: O PIPE

REQ'D__

[} TOTAL COOLING WATER REQ'D, GPM. _ _ . O SIGHT F.I,
O PACKING COOLING INJECTION REQ.D- []TOTAL GPM []PSIG

pu——

O SEAL PLUSH PIPE FLAN . _ __ .0 CS. 0SS O TUBING O PIPL
JO EXTPANAL SEAL FLUSH FUID_ .. __[JGPM..._ .. _(OPSIG___...__ .
JO AUXILIARY SEAL PIAN_ . .. OCS. OSS. OTUBING O PIPE

O AUX. SEAL QUENCH FLUID ...
MOTOR DRIVER
e ,aem 1800 rpame vours/pHase/crcies._440/3/60_
T e BEARINGS. wese _Grease
YPE o . INSUL. . FULLLOAD AMPS___
ENC. . __... TEMPRISE.C. _ . ___ LOCKED ROTOR AMPS .
O VHS O VSS  VERT THRUST CAP. 8. . . _ ... .

PIT OR SUMP DEPTH O .. See Sketch
MIN, SUBMFRGENCE REQ'D [] ...
COLUMN PIPE- [ ] FLANGED (] THREADLD
LINE SHAFT. XXOPEN [} ENCLOSED

BRG: (] BOWL _.._ _ [J LINE SHAFY

BRG. LUBE [[] WATER [} OIL XXGREASE
FLOAT&ROD OCS 0SS O BRI O NON(
FLOAT SWITCH [
PUMP THRUST (B (JUP___ [JDOWN_ _

APPROX WT, PUMP & BASE
MOTOR ____ . TURBINE_.. . . _

APl STANDARD 610 GOVEANS UNLESS OTHERWISE NOI!D,‘

il)_lemCﬁl_SuMmé:Qlllh_b_a_sg plate and float switch-

{2) Ambient Conditions:.=-42 to +102°F, 13.9 psia-
.{3) No copper, brass, or aluminum pump parts.

(4) Motor for Class 1, Group D, Division 2.

Plus ammonia and cyanide.

(B Alkalipe Water containing up to 10% tar and oil.




BABCOCK CONTRACTORS INC. . PROCIESS SPECIFICATLION - : [ ,205
' PITTSDURGH, PA. A o I
Sulsidiary of : C}”;'Ml‘z‘g? SUMP PUMP REVISION2 - 1 )
Babcack tntoational Ing. e ! ’ ) PAGE . OF . 2 -
rik204 sump for 295 Chemical Sump Pump.
Concrete construction.
/l"\ / \.[\
W\
\l . .
MTQ%_ “N e cvrmaer o~ ~-~==]  high level
~
N
¥
Y__.
mvm‘* : T TN v
|
S A | L

NOTES :

1. HNumber of stcady bearings *

2. Lubricant (prefer watcr, vendor cyclone)
ok

3. Bearing material - *

4. Steel pit cover to support pump base plate and with pit
access plate.  (Not by pump Vendor.) 2" vent to 10' height.

*Information by Vendor.
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 3.0 - EQUIPMENT LIST AND SPECIFICATIONS

3.3

Equipment Specifications (Mechanical)

Spec. No. Description
R201/SR2 Refractory Installation (Unstirred Gasifier)
R201/SR3 Refractory Materials (Unstirred Gasifier)
R201/SR4 Refractory Installation (Stirred Gasifier)
R201/SRS Refractory Materials (Stirred Gasifier)
R201/SR6 Refractory Installation - Conversion
4 Unstirred to Stirred
R201/SR7 Refractory Installation - Conversion Stirred
to Unstirred . :
R201/GA Gasifier Grate Castings
PSW/201 Gasifier Grate Hydraulic System
PSW/202 Gasifier Grate Lubrication System
E2027/B/C Carmbined Gas Coolers
CyY201 Dust Cyclones '
CY202 Tar Cyclones
R201/PV1 Coded Pressure Vessels
R201/PV2 Non-Coded Vessels
B201

Canbustion Air Blowers -

DOE Contract ET-78-C-01-2578
McKee Contract 2814A/W2
BCI Contract 3001
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1.0 SCOPE
1.1 This specification covers methods and details for installation of
refractory brick shapes, castables, insulating castables and high
temperature insulation in the lining of a coal gasifier. See
Babcock Contractors Inc. (BCI) Dwgs. M-330, M-331, M-334 and M-305.
1.2 The following material specification will be used with this installa-

tion specification:

Babcock Contractors Inc. SP-R201/SR3

2.0 - GENERAL

2.1

The refractory lining will be installed by the Contractor in accordance
with his published standard general practices and in accordance with
good and accepted practices of the respective trades, this Specifica-

" tion, and all applicable Codes, Regulations and Ordinapces, and BCI .

2.2

2.3

2.4

2.5

2.7

2.8

instructions.

The Contractor is totally responsible for the quality of materials and
installation workmanship. In addition to the usual brickmason super-
vision (one supervisor-foreman for each gasifier being worked), the
refractory manufacturer will provide full time, experienced technical
representation to train installation personnel (craft and supervisors)
in the manufacturer's recommended installation techniques and methods,
as well as constantly inspecting their work to insure compliance with
these techniques and methods and the provisions of paragraph 2.1.

Babcock Contractors Inc. reserves the right to inspect the installation
at all times; to halt and/or reject work; and require replacement of
deficient work. = ‘

The Contractor is responsible for safety practices for his work and
compliance with OSHA regulations. BCI general job site safety
practices are also to be followed.

The Contractor will make his own bill of materials from BCI: design

drawings, and include his own allowances for breakage, wastage and extras.

Gasifier shell will be in place ready for refractory installation.
Upper adjacent parts will be installed after completion of refractory
work.. 4 :

Contractor will perform-any welding the refractory installation requires.

Interior surfaces will not be cleaned and primed with paint.
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3.0 WORK BY OTHERS

3.1 Furnish and erect gasifier shell.
3.2 Initial drylng and firing of ga31f1er refractory lining.

4.0 INSTALLATION

4.1 In no case will brick shapes be laid, or castable refractory poured,
when the materials themselves and/or the mixing water, and/or the
ambient air is below freezing temperatures. A 48 hour cure of the
in~place refractory is required before exposure to freezing temperatures.

4.2 Mortar Joints

4.2,1 Tight brick-to-brick bed joints, where possible, are most

desirable, with a maximum of 1/8" allowable. Vertical joints
are to be 1/8" maximum.

4,2.2 "Dlpped" or troweled JOlntS may be used where dpproprlate
' "Dipping consistency" is determined by the 1" float test
(1" is exposed when 9" straight is gently lowered flat into
the mortar)

4.2.3 The natural clearance of 1/8" between the standard 9/16" radius
tongue and the 11/16" radius groove allows for tight brick-to--
brick joints and a full 1/8" mortar gas seal which is the
principal purpose of the tongue and groove .shapes.

"~ The 4~1/2" circular tongue and groove inner lining is made up
of (at any given elevation) a combination of different lengths
of shapes #21, #22, #23 to allow for 1/16" to 1/8" thick vertical
joints. This ellmlnates cutting and provides for a good 'gas’
tight" lining.

A liberal amount of extra shapes #21 and #22 ghould be shipped to
allow for variations in the combinations due to slightly off-size
brick since 1/8" joints are maximum permltted :

5.3 Brick Cutting

4.3.1 Saw-cutting of shapes, where required, will be by puower saw using
- wet cutting, diamond edge blades. :

4.3.2 The refractory design minimizes cutting to fit. However, the
~ contractor is responsible for all cutting of refractories that
is required to properly install the refractory lining. Extras

for cutting will not be allowed. :

4,3.3 -Shape #24 must be cut to size for edch course to form the sloping
center core.

4.3.4 Shape #26 must be cut to size for each course to form the
tapered, spoked partition walls.
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4.3.5

4.3.6

Shape #25 must be cut to fit where they notch into or abut the
center core wall and the cylindrical lining.

At the five gas outlets into the upper plenum from the spoked
partition walls, shapes #21 and #22 are toothed into shape #25 to
stabilize the corners. Cross-notches or cross-grooves must be

" cut into the longitudinal grooves of the overlapping brick

shapes to accommodate the notch of the brick shape below. Thus
the intersecting courses will be locked together by the cross
groove on each .course.

4.4 Techniques

4.4.1
4.4.2

4.4.3

4.4.4

Care must be taken to establish a plumb, vertical center line in
order to install perfectly centered brick rings of a uniform
taper in courses that are level across the entire gasifier at any .
elevation.

Shape #6 should be centered and set level to ‘the correct I.D.
The resultant gap between the hack of #6 and the steel shell
is to be grouted with high strength castable to insure

solid backing.

The proper setting of shapes #7, #8 and #9 are essential to
proper contour and support of the upper walls.

"The elevation of the arch forms to hold the five partition walls

and the tapered center core wall is also critical to insure level
courses across the entire furnace. Shapes #32 thru #36 must be

cut to fit the course elevations.

4.5 Castable Refractory Installation

4.5.1

4.5.2

4.5.3

4.5.4

' 4.5.5

It is intended, where practical, to remove all forms for
inspection of the formed surfaces.

If the Contractor so chooses, he may install the outside castable
wall of the plenum and the distribution udders by the use of a
pneumatic gun, rather than conventional casting methods, pro-
vided a designed~for-gunning mix is used.

All form surfaces or insulation in contact with wet castable
must be water-proofed and .as water-tight as possible.

No holes for anchor attachment are to be drilled or burned
through gasifier shell. All connections to the shell shall be
welded to the shell by the refractory contractor in the field.

All anchorage is to have flexible linkage to gasifier shell
so as to provide for differential of thermal expansion between
gasifler shell and the supported refractory.
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4.5.6

Two 9" x 4-1/2" x 3" sample "bricks" will be cast from

each shift's pour with a permanent numbering system that
identifies brand name, date of cast, code date of manu-
facture and exact location in gasifier. These sample bricks
will be retained by BCI for future reference and verification
of qualtty,

5.0 DRYING AND FIRING REFRACTORY LINING

5.1 The Contractor will furnish, in writing, detailed instructions for
the dry-out and initial firing of the refractory lining, including

a specific time-temperature schedule.
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1.0  SCOPE

2.0

3.0

1.1 This specification covers the refractories and insulating materials
for lining an unstirred coal gasifier on.Babcock Contractors Inc. (BCI)
Dwgs. #M-330, #M-331, #M-334 and #M-305.

1.2 All ASTM Specifications referred to are to be the latest edition.

OPERATING CONDITIONS

2.1 Analysis of product gas in contact with refractories:

Ingredient Gas #1 ~Gas #2

co - 25.397 % Vol.  25.099 % Vol.
o,  6.086 5.910
cH, 0.114  0.079

Hy 22,732 19.399

- ﬁzo - 2.683 2.203

HyS : 1 0.181 ©0.460

Ny _42.808 46.851

100 | 100

2.2 Temperatures of gases in contact with refractory.
2.2.1 1300°F. maximum in wall flues, plenum and ouklet-nozzle.
- 2.2.2 The gasifier is filled with coal and gases which vary in .
temperature from 1300°F. maximum at the bottom to 400°F. maximum
(250°F. normal)’at the top. :

2.3" Pressure of gaées varies between 60 and 40 inches water.

REFRACTORY AND INSULATING MATERIALS

3.1 Firebrick Shapes

3.1.1 All to be High Fired, Super Duty - A. P. Green.KX—99,
Harbison-Walker Varnon, or approved equal.

("




ENG-052-0278)

BABCOCK CONTRACTORS INC.

PITTSBURGH, PA.

A Subsidiary of
Babcock International Inc.

3.1.2

SPECIFICATION SP — R201/SR3
FOR r
REFRACTORY MATERIALS | -| RevisioN_ .
(UNSTIRRED GASIFIER) PAGE OF

Brick Shape Size Tolerances

The complexity of design requires close ‘adherence to brick
shape dimensions. The total variations on length and width
of 95% of all brick shapes in the lining shall not exceed 3/16".

The total variation on thickness of 95% of all brick shapes

in the lining shall not exceed 1/8". For all brick shapes

which have the "same nominal thickness and/or length", the

"same average thickness and/or length" shall be furnished.

The "same average thickness'" shall be interpreted to be obtained
if 95% of ten-high stacks shall fall within the same 1/2" range.
Not more than 1/4" wedging in stacks of ten-high is permitted.

All critical surfaces of 957 of all brick shapes shall be
within 1/16" total deviation from true plane surfaces.

957% of all brick shapes shall be free of distortions, kiln
marks, injurious- cracks, internal fissures, cavities, folds,
laminations or discolored centers. All critical corners and
edges shall be filled out and be sufficiently strong to prevent
cxcessive cruwbling or chipping when handled.

All brick shapas will be inspected and approved by BCI at point
of manufacture before. shipment to job site. Mock lay-ups will be
made to insure fit of critical shapes. Quality control documents

-and test data on all products will be provided to BCI representa-

tives at time _of inspection.
Partlcular Concerns.

~a) The 5-13/16" thickness dimension on shapes #21, #22, #23,

#24, #25 as each course must be flat and uniform thru height
of gasifier. '

b) The arc lengths of shapes #21, #22, #23 to insure "no-cutting"

and five uniform lining segments.

¢) Arc lengths and true, flat, radial surfaces of shape.#9, {10,
#11 to insure equal flue spacings and a tight self- supportlng
ring.

d) The arc lengths of shapes #19 and #20 to insure 35 equal
flue spaces around circumference.

e) The 3" thickness of shapes #1, #2 an&j#4ﬁ~9"fthickness.#3'and
4-1/2"-“width of shape #5 to provide uniform elevation-:at bottom
of shape #6.
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3.1.3 Brick Shape Fabrication . 4 » |

The cutting to fit and/or cut-modification of one shape to form
another, as is designated on BCI drawings, is to eliminate exces-
sive mold or die fabrication costs. However, for each brick shape -
the Contractor will determine the most economical method of manu-
facturing the shape in question. That is, cutting from existing
shapes or fabricating a néw mold to form the shape. In either case,
the shape should be fabricated at the brick plant after BCI approval

of the method to be used.

i 'Exceptlons may be shapes #32 thru #36, #6A, #6B, #6C, #7A, #7B,
#1C, #8a, #8B, #9A, #12, #24, #26, #28 which the contractor may
elect to cut all (or some) at the job site using wet cutting,
diamond edge saw blades.

3.1.4 Brick Shape Branding

Contractor will use his sfandard method of'branding special -
shapes designating the shape as "BCI - Item Number" --
Example: ''BCI-26".

Cut shapes will be ink stenciled "BCI -« (Itom Number)" -
Examples: '"BCI-1A" "BCI-6A".

Shapes #21 and #22 must be ink stenciled BCI-21 and BCI-22
on inner curved face.

3.2 Refractory mortar for laying firebrick to be high temperature, high
: strength, carbon monoxide resistant, air setting - Harbison Walker
Super Harbond, A. P. Green #36 Cement, General Refractories Greflok
3000A, or approved equal.

A 3.3 Refractory castable #39 and #40 to be high strength, abrasion and carbon
monoxide resistant concrete with specifications as follows:

3.3.1 "Unaffected" by carbon monoxide in 60 hour ASTM Test Method
C-288 - 1000°F. preheat.

3.3.2  Linear Reheat Change: Less than 0.5% shrinkage after 5 hours
at 2000°F. ASTM Method C-269.

3.3.3 Volume Reheat Change: Less than 1.7% shrinkage after 5 hrs.
. . at 2000°F. per ASTM Method C- 269 ’

3.3.4 Modulus of Rupture: At least 750 psi after firing at -500°F.
and 1200°F. per ASTM Method C-268. ‘

3.3.5 Materials to be A. P. Green R-2007 stock line céstable,
General Refractories Brikast XCM-L.I., Harbison-Walker
Harcast BF or approved equal. ’

3.3.6 Quality control test data on the foregoing ASTM Specifications will
be provided to BCI representatives at time of brick shape
inspection.
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3.4 Refractory castable #43 to be high strength, abrasion-resistant
concrete, General Refractories H.S. Basicrete, A. P. Green Greencrete ARC,
Harbison-Walker HAR Chrome G—W—F or approved -equal,

Insulating Castable Refractory to be "iron free', carbon monoxide
resistant, approximately 50 1lbs. per cubic foot - A. P. Green VSL-50,
Harbison Walker Light Weight Castable L.I., General Refractories
Litecast 50 L.I., or approved equal.' -

3.6 High Temperature Block Insulation to be "iron free", carbon monoxide
resistant, Johns-Manville Super-X 1600, or approved equal.

ANCHORS /SPACERS

4.1 Refractory anchors/spacers #28 to be same (or better) quality as fire-
brick shape with ''floating" type alloy linkage to the steel shell.

4,2 Metallic anchors #27 to be 304 S.S. (or higher alloy) rod "V'" type
with 60° central angle, extending 2/3 the thickness of supported
refractory bolted to steel shell. Harbison-Walker H&W 3A, A. P. Green
VS Type, General Refractories VC140, or approved equal.

4.3 Metallic anchors #44 to be bent 1/4" dia. carbon steel "V" type with
60° central angle welded directly to shell of distributor extending
2/3 thickness of castable refractory.

5.0 WIRE'FIBER REINFORCEMENT

For high strength castable refractory #40 & #43. To be used at a rate of four (4)|
pounds for each 100 pounds of castable in an alloy recommended by the A
contractor appropriate to the gas atmosphere and temperatures, as manufactured
by Ribtec Corporation, National Standard Corporation, or approved equal.

(ENG-052-0278)
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1.0 SCOPE

.

1.1 This specification covers methods and details for installation of
refractory brick, castables, insulating castables and high tempera-
ture insulation in the lining of a coal gasifier. See Babcock
Contractors Inc. (BCI) Drawings M-333, M-334 and M-305.

1.2 The following material specification will be used with this 1nsta11a—
tion specification: A |

|

\

Babcock Contractors Inc. SP - R-201/SR5
2.0  GENERAL

2.1 The refractory lining will be installed by the Contractor in accordance
with his published standard general practices and in accordance with
good and accepted practices of the respective trades, this Specifica-
tion, and all applicable Codes, Regulations and Ordinances, and BCI
-instructions.

2.2 The Contractor is totally responsible for the quality of materials and

' installation workmanship. In addition to the usual brickmason super-
vision (one supervisor-foreman for each gasifier being worked), the
refractory manufacturer will preovide full time, experienced technical
representation to train installation personnel (craft and supervisors)
in the manufacturer's recommended installation techniques and methods,
as well as constantly inspecting their work to insure compliance with
these techniques and methods and the provisions of paragraph 2.1.

2.3 Babcock Contractors Inc. reserves the right to inspect the installation
at all times; to halt and/or reject work; and require replacement of
deficient work.

2.4 The Contractor is responsible for safety practices for his work and
compliance with OSHA regulatlons. BCI general job site safety practices

are also to be followed.

2.5 The Contractor will make his own bill of materials from BCI design
drawings, and include his own allowances for breakage, wastage and extras.

© 2.6 Gasifier shell will be in place ready for refractory installation.
Upper adjacent parts will be installed after completlon of refractory
work.

2.7 Contractor will perform any welding the refractory installation requires.

2.8 Interior surfaces will not be cleaned and primed with paint.

(ENG-050-0278)
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3.0 WORK BY OTHERS

4.0

3.1 Furnish and erect gasifier shell.
3.2 Initial drying and firing of gasifier refractory lining.
INSTALLATION
4,1 In no case will brick shapes be laid, or castable refractory poured,
when the materials themselves and/or the mixing water, and/or the
ambient air is below freezing temperatures. - A 48 hour cure of the
in-place refractory is required before exposure to freezing temperatures.
4.2  Mortar Joints
4,2,1 Tight brick- to-brick bed joints, where possible, are most
' desirable, with a maximum of 1/8" allowable. Vertical joints
are to.be 1/8". maxtmudm: - -
4,2.2 '"Dipped" or troweled joints may be used where appropriate.
"Dipping consistency" is determined by the 1" float test
(1" is exposed when 9" straight is gently lowered flat into
the mortar).
4.2.3 The natural clearance of 1/8" between the standard 9/16" radius
~ tongue and the 11/16'" radius groove allows for tight brick-to-
brick joints and a full 1/8" mortar gas seal which is the
principal purpose of the tongue and groove shapes.
The 4-1/2" circular tongue:and groove inner lining is made up
‘of (at any given elevation) a combination of different lengths
of shapes #21, #22, to:allow for 1/16" to' 1/8" thick vertical
joints. This eliminates cutting and provides for a good 'gas
tight" 1ining -
A liberal amount of extra- shapes~#21:hnduﬁ22 .should be shlpped to
allow for variations in the combinations due to slightly off—size
brick sinceL/8"3 Jcints are- maximumspermiffiﬂ
4.3

Brick Cutting

4.3.1 Saw-cutting of shapes, where required, will be by power saw using

wet cutting, diamond edge blades.

4.3,2 The refractory design minimizes cutting-to-fit. 'However, the
contractor is responsible for all cutting of refractories that
is required to properly install the refractory lining. Extras
for cutting will not be allowed.
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4.5.1

4.5.2

4.5.3

4.5.4

4.5.5

4.5.6

4.4  Techniques

4.4.1 Care must be taken to establish a plumb, vertical center line in
order to install perfectly centered brick rings of a uniform
taper in courses that are level across the entire gasifier at any
elevation.

4,4.2 Shape #6 should be centeréd and set level to the correct I.D.
The resultant gap between the back of #6 and the steel shell
is to be grouted with high strength castable to insure
solid backing.,

4.4.3 The proper setting of shapes #7; #8 and #9 are essential to-
proper contour and support of the upper walls.

4.5 Castable Refractory Installation

It is intended, where practical, to remove all forms for
inspection of the formed surfaces. ’

I1f the Contractor so chooses, he may install the outside castable
wall of the plenum and the distribution udders by the use of .a
pneumatic gun, rather than conventlonal casting methods, pro—

-vided a designed- for—gunning mix is used.

All form surfaces or insulation in contact with wet castable
must be water-proofed and as water-tight as possible.

No holes for anchor attachment are to be drilled or burned
through gasifier shell. All connections to the shell shall be
welded to the shell by the refractory contractor in the field.

All anchorage is to have flexible linkage to gasifier shell

so as to provide for differential of thermal expansion between
gasifier shell and the supported refractory.

Two 9" x 4-1/2" x 3" sample "bricks" will be cast from each shift's
pour with a permanent numbering system that identifies brand name,
date of cast, code date of manufacture and exact location in
gasifier. These sample bricks will be retained by BCI for future
reference and verification of quality.

IRING REFRACTORY LINING

5.0 DRYING AND F
5.1 The Con
dry-out

tractor will furnish, in writing, detailed instructions for the
and initial firing of the refractory lining, including a specific

time-temperature schedule.
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1.0 SCOPE

.

1.1 This specification covers the refractories and insulating materials
for lining a:stirred coakwgdsifiéfiom Babcock - -Contriactors- Incd, .(BCI)

“‘Dwgs'. #M=333, _#M=334 and #M-305.

1.2 All ASTM Specifications referred to are to be the latest'edition.

2.0 - OPERATING CONDITIONS

2.1 Analysis of product gas in contact with refractories:

' Ingredient . Gas #1 . Gas #2
co. 25.397 % Vol.  25.099 % Vol.
€0, 6.086 5.910
CH, ©0.114 g 0.079
Hy . 22.732 .~ 19.399
Héo | . 2.683 2.203
HpS - - 0.181 0.460
Ny ' 42.808 46.851

100 : 100

2.2 Temperatures of gases in contact with refractory.

2.2.1 1300°F. maximum ih wall flues, plenum and outlet nozzle.

2.2.2 The ga81f1er is filled with coal and gases which vary in
temperature from 1300°F. maximum at the bottom to 400°F. max1mum

(250°F. normal) at the top.
2.3 Pressure of gases varies between 60 and 40 inches water.

3.0 REFRACTORY AND INSULATING MATERIALS

3.1 Firebrick Shapes

3.1.1 All to be High Fired, Super Duty - A. P. Green KX-99,
Harbison—Walker Varnon, or approved equal.
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3.1.2

BrickAShape Size Tolerances

The complexity of design reduires close adherence to brick
shape dimensions. The total variations on length and width
of 95% of all brick shapes in the lining shall not exceed 3/16".

The total variation on thickness of 95% of all brick shapes

in the lining shall not exceed 1/8". For all brick shapes
which have the "same nominal thickness and/or length", the
"same average thickness" shall be interpreted to be obtained

if 95% of ten-high stacks shall fall within the same 1/2" range.
Not more than 1/4" wedging in stacks of ten~-high is permitted.

All critical surfaces of 95% of all brick shapes shall be
within 1/16" total deviation from true plane surfaces.

95% of all brick shapes shall befree of distortions, kiln
marks, injurious cracks, internal fissures, cavities, folds,
laminations or qiscolored centers. All critical corners and
edges shall be filled out and be sufficiently strong to prevent
excessive crumbling or chipping when handled.

All brick shapes will bhe inspected and approved by BCI at point

-of manufacture before shipment to job site. Mock lay-ups will

be made to insure fit of critical shapes. Quality control
documents and test data on all products will be provided to BCI
representatives at time of inspection.

Particular Concerns:’

a) The 5-13/16" thickness dimension on shapes #21, #22,
as each course must be flat and uniform thru height
of gasifier.

" b) The arc lengths of shapes #21, #22 to insure "no—cutting"

and five uniform 1liring segments.

c) Arc lengths and true, flat, radial surfaces of shape #9,
to insure equal flue spacings and a tight self-supporting
ring. ' : '

d) The arc lengths of shapes #19 and #20 to insure 35 equal
flue spaces around circumference. ' : v

e) The 3" thickness of shapes #1 thru #2 and #4, 9" thickness #3,
and 4-1/2" width of shape #5 to provide uniform elevation
at bottom of shape #6 skew.
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3.1.3 .Brick Shape Fabrication N ‘

The cuttlng to fit and/or cut—modlfication of one shape to form
another, as is designated on BCI drawings, is to eliminate
excessive mold or die fabrication costs. However, for each
-brick shape the contractor will determine the most economical
method -of manufacturing the shape in question. That is, cutting

from existing shapes or fabricating a new mold to form the shape. .

In either case, the shape should be fabricated at the brick plant
---after-BEY -approval- vf*-t%remtho'& t’o‘b'E'Tm'éd

3.1.4 Brick Shape Branding

Contractor will use his standard method of branding special
shapes designating the shape as "BCI - Item Number'" --
Example: "BCI-23%7

Cut shapes will be ink stenciled "BCI - (Item Number)" -
Examples: "BCI~1A" "BCI-3Ys* '

Shapes #21 and.#22 must be ink’ stenciled BCI-21 and BCI-22
on inner curved face.

3.2 Refractury mortar for laying flrebrlck to be high temperature, high.
strength, carbon monoxide resistant, air setting - Harbison Walker
Super Harbond, A. P. Green #36 Cement, General Refractories Greflok
3000A, or approved equal.

3.3 . Refractory castable #39 and #40 to be high strength, abrasion and carbon
monox1de resistant concrete with specifications as follows:

3.3.1 "Unaffected" by carbon monoxide in 60 hour ASTM Test Method
‘ C-288 ~ 1000°F. preheat.

3;3.5 Llnear Reheat Change: Less than 0.5%Z shrinkage after 5 hours
at 2000°F. ASTM Method C-269.

3.3.3 Volume Reheat Change: Less than 1.7% shrinkage after 5 hrs.
at 2000°F. per ASTM Method C-269.

3.3.4 Modulus of Rupture: At least 750.psi after firing at 500°F.
and 1200°F. per ASTM Method C-268.

3.3.5 Materials to bé A. P. Green R-2007 stock line castable,
General Refractories Brikast XCM-L.I., Harbison-Walker
Harcast BF or approved equal.

3.3.6 Quality control test data on the foregoing ASTM Specifications
will be provided to BCI representatives at .time of brick shape
inspection. '
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3.4 Refraétory castable #43 to be high strength, abrasion-resistant

. concrete, GeneraliRefracteries:H,Sx»iBasierete;: A, Pi"Green. Greencrete ARC,

Harblson—Walker.Hgggghxpme G~W«E, -0%- appreved equals.

e o——

3.5 Insulating Castable Refractcry to be "iron free", carbon monoxide

resistant, approximately 50 1bs.

per cubic foot - A. P. Green VSL-50,

Harbison Walker Light Weight Castable L.I., General Refractories
Litecast 50 L.I., or approved equal.

3.6 . High Temperature Block Insulation to be
: resistant, Johns-Manville Super-X 1600, or approved equal.

4.0 ANCHORS/SPACERS

"iron free", carbon monoxide

4.1 Refractory anchors/spacers #28 to be same (or better) quality as fire-
brick shape with "floating" type alloy linkage to the steel shell,

4.2 - Metallic anchors #27 to be 304 S.S.

(or higher alloy) rod '"V" type

with 60° central angle, extending 2/3 the thickness of supported

refractory bolted to steel shell.

Harbison-Walker H&W 3A, A. P. Green

VS Type, General Refractories VC140, or approved equal.

4,3 Metallic anchors #44 to be bent 1/4" dia. carbon steel "V" type with
60° central angle welded directly to shell of distributor extendlng
2/3 thickness of castable refractory.

5.0 WIRE FIBER REINFORCEMENT

For high strength castable refractory #40 & #43:

;:Tofbe.ﬂéeigat_g.rate—qf;fddr (4)

pounds for each 100 pounds of castable in an alloy recommended by the
contractor appropriate to the gas atmosphere and temperatures, as manufactured
by Ribtec Corporation, National Standard Corporation, or approved equal,
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SCOPE -

This specification covers methods and details for removal of portions of
existing unstirred gasifier refractory lining as shown on Babcock Con-
tractors Inc. (BCl) drawings M-330, M-331 and the installation of new
refractory brick shapes and castables to effect conversion to a stirred
gasifier lining as shown on BCI Dwg. M-333. ‘Also see BCI Dwg. M-334

for brick shape detalls and material llst and BCI Dwg. M-305 for certain
castable work. :

BCI installation and material specifications for the stirred gasifier
lining, SP-R201/SR4 and SP-R201/SR5 respectlvely, are to be used with
thls specification.

The term Owner as used in this specification refers to the plant owner
or his agent. The term Contractor as used in this specification refers
to the brick conversion installation contractor.

BLUT Dwgs. M-302 and M-303 show general arrangements of ga51f1ers and
should be used for reference.

GENERAL-

2.1

2.4

2.5

Portions of the existing refractory lining on BCI Dwgs. M-330 and M-331
will be removed and new refractory installed by the Contractor to make

a lining as shown on BCI Dwg. M-333. Work is to be done in accordance
with Contractor's published standard general practices and in accordance
with good and accepted practices of the respective trades,. this speci-
fication, all applicable Codes, Regulations and Ordinances, and the
Owner's instructions. '

The Contractor is totally responsible for the ‘quality of installation
workmanship. Contractor will provide experienced, trained, mason
supervisors to insure compliance with paragraph 2.1 above.

The Owner reserves the right to inspect the installation at all times;
to halt and/or reject work; and require replacement of deficient work.

The Contractor is responsible for safety practices for his work and
compliance with OSHA regulations. Owner's plant safety rules and
practices will also be followed. ’

While the Owner will furnish all materials, the Contractor will inform
the Owner of the amount of extras required for breakage and wastage.

The Contractor will perform any welding that the refractory tear-out or
installation of new lining requires.
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2.7 The Contractor will remove refractory and insulation bricks from
gasifier shell access openings (9 places) in order to have additional
way to get to interior of gasifier.

2.8 The Contractor will place refractory rubble from old lining in
Owner's trucks or receptacles adjacent to the gasifier.

3.0 WORK BY OTHERS

3.1 Removal of rubble from job site.
3.2 Installing stirrer in the gasifier.

3.3 Removal and replacement of lower cone and coal distributor and access
port metal covers (nozzles 26 and 27) from gasifier.

4.0 SEQUENCE AND EXTENT OF TEAR-OUT AND REMOVAL OF PORTIONS OF EXISTING REFRACTORY-
BCI DWGS. M-330 AND M-331.

4.1 Carefully cut out wire fiber reinforced castable refractory #40 caps on
top of center core wall and the tops of five spoked partitions, making
sure not to disturb the castable cap on the perimeter flue wall.

4.2 Carefully tear out simultaneously, by course from top to bottom, the
center core wall and five spoked partitions for courses #38 to #l, and
the outside perimeter shapes #21, #22 and #23 for courses #28 to #17.
Remove shape #30 at course #17. Do not disturb back-up shapes #19
and #20. Some bracing may be required to stabilize remaining refractories.

4.3 Cérefully remove the five partition support arches shapes #13, #14,
#15 and #l6.

4.4 At this point the entire lining will be ‘inspected by the Owner and
the Contractor to determine the suitability of the remaining refrac-
tories required to conform to BCI Dwg. M-333 for stirred gasifier.

4.4.1 If found suitable, installation will begin.

4.4.2 1If deficiencies are noted, especially with regards to flue
support shapes #9, #9A, #8, #8A, #8B, #7, #7A, #7B, #6, #6A and
#6B as well as the remainder of the perimeter wall shapes #21,
#22 and #23, they will be corrected by repair or removed and
replaced entirely.

4.5 . Remove abrasion—resiétant castable cap #43 over 24" nozzle blind flange
in bottom center of lower cone assembly shown on BCI Dwg. M-305.

NG-052-0278)
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5.0 INSTALLATION OF CONVERSION REFRACTORIES - BCI DWGS. M-333 -M—334 and M—305

5.1 Generally follow entire paragraph 4.0 in BCI Spec1f1catlon SP-R201/SR-4,
and this specification.

5.2 If remaining refractories are found suitable by inspection and con-
sultation in Paragraph 4.4 above, the 1nstallat10n will proceed as
follows:

5.2.1 The five voids created in the lower perimeter by removal of
shape ‘#14 will be filled with #39 castable or an approved
phosbonded plastic or ramming mix held with #44 type 304 SS
anchors on approximately 6" centers. The anchors will be
supported by 3/8" x 3" long 304 SS bolts mortared with #42°
mortar into 3/8" x 3" cored holes drilled into the back-up
refractory. ~ R

5.2.2 Courses #17 to #28 will be replaced in the perimeter wall
using shapes #21 and #22, making a tight fit with the old
castable perimeter wall cap which was not removed Some
cutting or shaving of the bottom of.the cap may be required.
The seal may be made with #42 mortar or #40 castable, whichever
is more approprlate

5.3 If deficiencies are noted in the remainder of the existing refractories
as found in paragraph 4.4.2 above, the affected shapes or “portion of
the lining will be repaired or replaced in part or in whole as
required by the Owner.

5.4 Réinstall refractory #38 and insulation block #31 in access openings
26 and 27 (9 places) at end of work.

ING-052-0278)
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1.0 SCOPE
1.1 This specification covers methods and detalls for removal of portions

of existing stirred gasifier refractory lining as shown on Babcock
Contractors Inc. (BCI) Dwg. M-333 and the installation of new
refractory brick shapes and castables to effect conversion to an
unstirred gasifier lining as shown on BCI Dwgs. M-330 and M-331.
Also see BCI Dwg. M-334 for brick shape details and material list
and BCI Dwg. M-305 for certain castable work. '

BCI installation and material specifications for the unstirred gasifier
lining, SP-R201/SR2 and SP-R201/SR3 respectively, are to be used with
this specification,

The term Owner as used in this specification refers to the plant
owner or his agent. The term Contractor as used in this specification
refers to the brick conversion installation contractor.

BCI Dwgs. M-302 and M-303 show genexal arrangcments ul yasifiers and

should be uoed as references.
H

GENERAL '

Portions of the existing refractory lining on BCI Dwg. M-333 will be
removed and new refractory installed by the Contractor to make a lining
as shown on BCI Dwgs. M-330 and M-331. Work is to be done in accordance
with Contractor's published standard géneral practlces and in accordance
with good and accepted practices of the respective trades, this speci-
fication, all applicable Codes, REgulations and Ordinances, and the
Owner's instructions.

The Contractor is totally responsible for the quality of installation
workmanship. Contractor will provide experienced, trained mason
supervisors to insure compliance with paragraph 2.1.

The Owner reserves the right to inspect the installation at all times;
to halt and/or reject work; and require replacement of deficient work.

The Contractor is responsible for safety practices for his. work and
compliance with OSHA regulations. Owner's plant safety rules and
practices will also be followed.

While the Owner will furnish all materials, the Contractor will
inform the Owner of the amount of extras required for breakage
and wastage.
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2.6 The Contractor will perform any welding that the refractory
tear-out or installation of new lining requires.

2.7 -~ The Contractor will remove fefrécto:y and insulation bricks from
gasifier shell access openings (9. places) in order to have addi~- -
tional ways to get to interior of ga51f1ers.

2.8 The Contractor will placé refractory rubble from old lining in
Owner's trucks or receptacles adjacent to the gasifier. .

WORK BY OTHERS

3.1 -Removal of rubble from job site.
3.2 Removing stirrer from the gasifier.

3.3 Removal and replacement of lower cone and coal distributor and
access port metal covers (nozzles 26'and 27) from gasifier.

SEQUENCE AND EXTENT OF TEAR~QUT AND REMOVAL OF PORTIONS OF EXISTING

REFRACTORY - BCI DWG. M-333 ' .

4.1 Careful]y remove inner lining shapes #21 and #22 from course #28 down

to course #1 with a minimum of disturbance or damage to the castable
cap and back-up shapes #19 and #20. Some bracing may be required to
stabilize remaining refractories. ’

4.2 Carefully remove flue support shapes #9.

4.3 Locate centerline of five spoked partition support arches as shown
on BCI Dwgs. M-330 and M-331. At these points shapes #8, #7-and #6
may be modified in place to approximate the contours of shapes #8A,
#8B, #7A and #6A by chisel-cutting. Skew shape #12 sloped contour
may be approximated by chisel- cuttlng the slope on shapes #5 and #4
at these same centerlines.

4.4 If above cannot be done without unduly disturbing the remainder of
: the rings then complete tear-out will be requ1red of ring -shapes #8,
#7 and #6.

4.5 The Owner and the Contractor will inspect the remaining refractories
to determine their sutiability to be :fitted with the new refractories
to conform to BCI Dwgs. M-330 and M-331 for unstirred gasifier.

4.5.1 If found suitable, ihstallatiqn will begin.

4.5.2 1If deficiencies are noted, they will be corrected by repair
or removed.
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5.0 INSTALLATION OF CONVERSION REFRACTORY - BCI DWGS. M-330, M-331, M-334 and M-305

5.1 Generally follow paragraph 4.0 of BCI Installation Specification
SP-201/SR2, and this specification.

5.2 ' If paragraph 4.3 above is accomplished the skew slope for shape #12
will be formed in place by casting a face of #39 castable on the
rough cut old refractories at the proper skew angle, as shown for
shape #12. Then shapes #14, #15, #16 and #13 may be set using #39
castable or #42 mortar to fill or grout the closure between the
tops and sides of shape #14 and the rough cut out shapes #6, #7 and #8.

5.3 If paragraph 4.4 and/or 4.5 abové is accomplished, construction will
proceed from shape #6 upwards.

5.4 A tight fit is required at the junction of course #28 where shape #22
meets the existing #40 castable perimeter wall cap which may be cut or
shaved so the seal may be made with #42 mortar or #40 castable,
whichever is more appropriate.

5.5 The existing perimeter wall cvastable cap will be roughed-up at the
junction with the castable caps for the five new spoked partitions so
as to provide for at least a friction bond between them.

5.6 Install #43 castable over 24" nozzle blind flange in bottom center of
lower cone assembly as shown on BCI Dwg. M-305.

5.7 Reinstall refractory #38 and insulation block #31 in access openings
26 and 27 (9 places) at end of work. :
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}

1.0 SCOPE OF WORK

1.1 Vendor shall supply
produce, condition,
ship Gasifier Grate
as described in the

2.0 DRAWINGS AND B/Ms

2.1 Drawings

all labor, materials and equipment required to
machine (as requiréd); assemble, test, and
Castings for five (5) Coal Gasification Units
following.

M-311 (Rev.A) - Lower Part Assembly

M-312 (Rev.A) - Grate Support Base - Sheet 1
M-313 (Rev.A) - Grate Support Base - Sheet 2
M-314 (Rev.A) - Slide Ring and Cover - Details

M-315 (Rev.A)
M-316 (Rev.A) -
M-317 (Rev.A) -
M-318 (Rev.A) =~
M-319 (Rev.A)
M-320 (Rev.A) -
M-321 (Rev.A) -
M-322 (Rev.A) -
M-323 (Rev.A) -
M-324 (Rev.A) -~

'~ M-325 (Rev.A) - _
M-342 (Rev.A) -
M-343 (Rev.A) -.
M-344 (Rev.A) -

2.2 Bills of Material

Ratchet Wheel

Plate Grate

Grate Support Casting
Plow & Deflection Plate
Grate Rings and Breaker
Grate Rings -
Grate Rings -
Slag Wear Ring
Grate Drive Assembly
Grate Drive Details
Grate Lever. Indicator
Spring Loaded Port Cover
Inspection Port Cover
Access Port Cover

Sheet #1
Sheet #2

Grate Support Base

M312/313/314 (3 pages) -

M314 (1 page. ) - Slide Ring Detail

M315 (1 page ) - Ratchet Wheel Detail

M316 (1 page ) - Plate Grate Detail & Assembly

M317 (2 pages) - Grate Support Casting Det. & Assembly
M318 (1 page ) - Plow & Deflect Plate Det. & Assembly
M319/320/321 (2 pages) - Grate Rings & Breaker Assembly & Det.
M322 (1 page ) - Slag Wear Ring Det.

M323/324 (3 pages) - Grate Drive Assembly & Det.

M325 (1 page ) - Grate Lever Indicato;

2.3 General

Foregoing drawings and bills of material become an integral part
of this specification.
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'3.0 MATERIALS
3.1 Cast Iron Grades
a. Type 1 Ref. C.I. (1) - General purpose 3rey cast iron having
a minimum tensile strength fo 20,000 1lb/in*
b. Type 2 Ref. C.I. (2) - General purpose grey cast iron having
a minimum tensile strength of 28,000 1b/in<’
c. Type 3 Ref. C.I. (3) - Grey cast iron for operation in a
reducing atmosphere at a temperature range 930 to 1112°F.
3.2 Cast Steel Grades
a. Type 1 Ref. C.S. (1) - General purpose cast steel containing-
1-1/2% manganese and having a minimum tensile strength of
70,000 1b/in?
- Castings shall be supplied in the normalized condition
having a Brinnel hardness not exceeding 207 BHN
- Castings may be repalred by broper,welding procedure
— Steel shall contain following. percentages of alloying
elements;.
C 0.18/0.25
Si 0.6
Mn 1.2/1/6
P 0.05
S 0.05
3.3 Cast Bronze Grades
d. 'Type 1 Ref. C.B (1) - Shall contain following percentages

of elements;

Sn 12.0/20.0
Zn 2.0/5.0
Pb 5.0 Max
P 0.15 Max

- Anncaling shall not be permitted.

- Note: Alternate materials may be any good commercial
quality heavy duty cast bearing bronze.
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4.0 GENERAL REQUIREMENTS FOR ALL CASTINGS

4.1

All castings shall have risers runners etc., removed without any
break away from the body of the casting and shall be finished
clean. '

The workmanship shall be the best of its kind for this class of
product. .

- All castings shall be sound and free from blow holes, chills,

contraction faults or other injurious manufacturing faults.

Where machining is required, the allowance on the casting surface
shall be adequate for a total clean up to a sound surface, having
regard for the size of the casting and machine. All bolted com-
ponents shall be witness marked for dismantling and reassembly.

The vendor shall provide certification (2 copies) of physical
properties and chemical analysis for each type of material required
for this order.

Purchaser and/or his representatives will inspect work periodically
in the foundry and machining center.

Ferrous castings, on completion and after inspection, shall be
thoroughly cleaned and given one coat of hot boiled linseed oil.

Vendor shall assemble each unit in its entirety and demonstrate. .
operability of the assembly in the presence of the Purchaser and/or
his representatives.

a. Disassembly for shipment shall be accomplished in such a manner
su as Lo reduce, in-sé-tar-as possible time required for
re-assembly in the field. '

Surfaces requiring machining shall be processed at rates and feeds
compatible with 250 micro-inch finish.’

All patterns shall become the property of the Purchaser.
Purchaser will co-ordinate hydraulic cylinders, supplied by others,

for co-ordination with castable and machined parts of grade drive
assembly.
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6.0 PIECE MARKING FOR SHIPMENT

7.0

8.0

6.1

6.3

All parts, accessories, components, etc., which are to be shipped
separately shall be first shop assembled, permanently match marked,

“and 1nd1v1dually 1dent1f1ed.

Each part shall then be properly packed and crated prior to shipping.

Each shipping package shall be clearly marked to identify every
piece whlch lS contalned therein or part of a subassembly.

INSPECTION, TESTING AND ACCEPTANCE

7.1

The Purchaser's Inspector (and/or their client's inspector) will
inspect equlpment during fabrication and confer acceptance prior
to shlpment.

The Vendor shall be respon51ble for notification, at the proper

'tlme, so that tests and inspections may be made without undue

inconvenience to either party.

The Vendor shall afford the Purchaser's Inspector (and/or their
client's inspector) access to his shop area and all resonable
facilities-for accomplishment of his inspection.

Waiver of any of the foregoing requirements with respect to
inspection and testing, at the option of Purchaser's Engineer
or Inspector, is binding only if authorized in writing.

PROPOSAL REQUIREMENTS

8.1

8.2

8.3

The vendor shall quote in strict accordance with this specification.

Any and all exceptions to this proposal shall be clearly stated
by the Vendor. Unless exceptlons are, stated, it will be assumed
that the proposal submitted is in’ accordance with specifications
as written.

Vendor shall submit with proposal the following price breakdown:

Price for material

Price for grate rings and breaker assembly as a separate
cost ) :
8.3.3 Price for pattern development and patterns

8.3.4 Price for items indicated on Dwgs. No. M-342, 343, 344
8.3.5 Price for machining surfaces indicated on drawings
8.3.6
8.3.7

8.3.1
8.3.2

Price for shop assembly and test
Price for disassembly into the least number of pieces,
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8.0 PROPOSAL REQUIREMENTS (continued)

8.3 (continued)

.8.3.7 packaged as required for shipment to Hoyt Lakes, Minnesota.

8.4 Veridor shall submit recommended casting tolerances for machined
and non-machined surfaces.

8.5 Vendor shall provide a schedule for delivery to job site each
unit. These scheduled deliveries must include assembly, test,
and disassembly time periods.
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SPECIFICATION

for.

GASIFIER GRATE- HYDRAULIC SYSTEM

3001-PSw201

1.0 SCOPE OF WORK

1.1

Supply Hydraulic Power Package, Valve Control Station,

and auxiliary components required to actuate gasifier

“ash grate for six (6) gasifier units basically as

shown on the drawing and briefly described in the

following:

1.1.1 Hydraulic Power Package Components:

a.

Two (2) hydraulic vane pumps - one oper-
ating - one spare - each having capacity
of 45 gpm at 2000 psig - direct coupled
to 40 Hp explosion proof electric motor -
460 volt, 3 phase, 60 Hertz, 1200 rpm -
each pump complete with suction filter,
flexible coupling and guard..

One (1) 100 gallon capacity reservoir
having two tank cleanout covers, magnetic
drain plug, air breather, filler cap, oil

"level and temperature gages and conforms

to NFPA standards for non—lntegral indus-
trial oils.

1.1.2 Valve Control Station Components:

a‘

Six (6) directional control valves -
four way, two position, single solenoid
(explosion proof), spring offset, 3/4",
115 volt 1 phase 60 Hertz :
Six (6) sequence valves

Four (4) center manifolds

Six (6) "A" port throttle checks

One (1).front end manifold

One (1) rear end manifold




SCOPE OF WORK

" 1.1.2  Valve Control Station Components (continued)
g. Three (3) check valves

h. 8Six (6) flow control valves w1th checks
(adjustable restrictors)

1.1.3 Auxiliary Components:
a. One (1) liquid to liquid heat exchange:¥g
b,”:One (1) fluid return filter

c. Two (2) pressure switches - one opens
at 20 psig and one opens at 2000 psig

d. One (1) relief valve

e. One (1) pfessure;gage and one (1) gagé?cock
£. Five (5) limit switches | ;

g. Ten (10) hydfaﬁlic cylinders - two per

gasifier - 7" bore, 7-7/8" stroke,
double acting, non-cushioned.

DESCRiPTION OF OPERATION

2.1 A single hydraulic power pack will accommodate dual”

cylinders on each of six (6) gasifier units. Each
gasifier ash grate will be continually rotated by

" two hydraulic. cylinders mounted 180° apart around

the circumference of the grate drive ring and operate
simultaneously. As the temperature of the ash grate
"drops to a pre-determined low, the strokes per hour
of the hydraulic cylinders will be increased until

a pre-determined high temperature of the ash grate

is reached after which the hydraulic cylinders will
be slowed in their operation.

Six (6) gasifiers can be operating at an accelerated
rate simultaneously.

DESIGN CRITERIA

3.1 Thrust Requirement o 120;000 1b. force per pair

of cylinders



5.0

DESIGN CRITERIA (continued)

3.2
3.3

3.4

3.5

3.6

0il Capacity

Cylinder Stroke Rate 40 strokes per hour

Grate Rotation 1/2-fevolution per hour

Cylinder Speed 20 seconds for stroke

. ‘ and return cycle
"2-1/2 times maximum usage
requirement

"Ambient Air Temperature : 200°F

SPECIAL INSTRUCTIONS

4.1

‘The hydraulic power pack shall be assembled complete

with pumps, motors, valve control station and required
auxiliaries mounted on the reservoir in such a manner

.that installation contractor will be required only to .

place the unit and connect electrical services, cooling
water, and cylinder supply and return piping.

WORKIBY OTHERS

5.1' Receive and handle'units ét construction sité

5.2 Furnish and install hydraulic piping and/or tubing
from power pack to cylinders

5.3 Furnish and install hydraulic fluid

5.4 Place unit into operalivun

DRAWINGS

6.1 M-326 Hydraulic Circuit for Six Grate Drives




"SPECIFICATION
for
GASIFIER GRATL LUBRICATION SYSTEMS

3001-PSW202

SCOPE OF WORK | ' . | B

l..l

Supply grease lubrication systems complete for
five (5) gasifier grate drives basically as shown
on attached drawings.

1.1.1 Each system shall consist basically of
" .the following components;

a. Four (4) steel body grease reservoirs

' each having a capacity to contain
ten (10) pounds of grease. Reservoirs
shall be fitted with low-level switches
and fill connectors for replenlshlng
reservoirs.

b. Two (2) Cam-operated, spring return
pumps each having capacity to supply
0.095 cu. in. grease per stroke.

c. Two (2) single line manifolds, each
manifold having capability of servicing
eight (8) lubrication points.

d. Sixteen (16) rupture disc indicators
(2700 psi).

e. Four (4) - 3/8" tube to 1/4" pipe
straight fittings.

f.  Fourteen (14) 1/4" tube to 1/4" pipe
. 90° elbow fittings.

g. 150 ft. of. 1/4" 0.D. seamless steel
hydraulic tubing.

h. 8 ft. of 3/8" 0.D. scamless steel
hydraulic tubing.

i. 6 foot of 1/4" 1.D. Flexible hose.
j. . Two (2) 1/4" hose unions.

k. Two (2) 1/4" hosé‘couplings



PowWlU L

1.0 SCOPE OF WORK (continued)

S 1.1.1

éontinﬁed

l. Two (2) 1/4" steel e}bows

m.' Two (2) 1/2 - 3/3 invéréed4bushiﬁgs
n. 80‘tube»clahps, 1/4" éﬁngle

o. 20 tube clamps, 1/4" doqble‘

p. 6 tube clamps, 3/8" single

2.0 DESCRIPTION OF OPERATION

2.1 One Gasifier (Five Required)

2.1.1

Grate lubrication system shall consist

of two single line systems. Each single
line will serve eight lube points for a
total of sixteen lube points for each
gasifier. Each single line will be equipped
with a cam-operated pump which will be
actuated by the forward stroke of a hydraulic
cylinder at which time 0 to 0.095 cubic
inches of high temperature grease (NLGI #1)
to an eight valve metering manifold complete
with rupture discs. Each single line

system will contain two 10 pound grease
reservoirs that will operate in tandem.
Those reservoirs will be mounted on the

side of the gasifier and each reservoir

- will be equipped with a low level switch

as well as a bottom fill connection. The
lines from the reservoirs to the pump will
be 3/4" I.D. and located not more Lhan 14"
from the pump. Lines from the metering
valve manifolds will be 1/4" seamless
steel hydraulic tubing.

3.0 DESIGN CRITERIA

3.1 Gasifier grate will be operated at one revolution
every two hours by way of two 7" bore cylinders
(7-7/8" stroke) spaced 180° apart. Hydraulic oil
pressure will be 2000psi.




3.0

DESIGN CRITERIA (continued) .

3.2 Ambient air temperature in the V101n1ty of the
grease reserv01rs will be 200 F.

3.3 Temperatures at lubrication p01nts will be "400°F
~to 1000°F. .

DRAWINGS

3001-M327 (rev.. ) Common Lubrication System
'3001-M328 (rev. ) Lubrication System Details

REQUIRED WITH PROPOSAL

5.1

5.2

Price for one (l) lubrication system described
in Section 1.1. 1 :

Price for five (5) lubrication systems described

in Section 1.1.1

Price for spare parts for five gasifiers for
first years operation.
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2.0

EQUIPMENT TO BE FURNISHED

l.l

‘material and labor required to design, detail,

" (five (5) pages).

“Sheets No. 3006/AD/12919 (four (4)~pages).

The work to be performed under the terms of this
specification shall consist of furnishing all

fabricate and deliver combined gas coolers. for a
‘coal gasification plant. The equipment shall be
supplied complete with all appurtenances and
accéessories as specified herein.

The Vendor shall provide as the basis of this
proposal a Base Price for equipment specified on
the attached Data Sheets No. 3006/AD/12920

Number Equipment Description
Required Number ‘
3 Banks (2 per Bank) E201A/B/C Cambined Gas Coolers

The Vendor shall also provide an Alternate Price
for equipment specified on the attached Data

Number Equipmeht Description
Required Number :
3 E201A/B/C Combined Gas Coolers

DESIGN CRITERIA

2.1

Combined Gas Cooler shall be capable of performing

in accordance with design criteria, and data sheets
unique to either the Base or Alternate Cooler
System as indicated below:

2.1.1 Equipment‘to.be proposed for Base Price

shall be as shown on Data Sheets numbered
3006/AD/12920.

2.1.2 Equipment to be proﬁosed for Alternate Price
shall be as shown on Data Sheets numbered
3006/AD/12919.

2.1.3 . Any exceptions considered to be relevant
by the Vendor shall be brought to the
attention of Purchaser prior to submitting
proposal.



3:0

WORK BY OTHERS

S 3.1 " Receive, unload, store, and 1nstall the equlpment

as shown on Vendor Drawings.

3.2 Prov1de and install all Pipe and Duct work to
Vendor supplied equipment.

3.3 Provide all foundations and structural supports
required as shown on Vendor Drawings.

DESIGN REQUIREMENTS

4.1 The manufacturer shall be completely responsible
for the mechanical design of the equipment as
outlined in Paragraph G-5.2 of the latest stand-
ards of Tubular Exchanger Manufactuers's
Association (TEMA).

4.2 Design, materlals, construction welding and testing
shall be in accordance with the latest issue and
addenda of Section VIII of the ASME Boiler and
Pressure Vessel Code and TEMA Class C, unless some
local area code governs the design of tubulars,in
which case the local code requirements shall be
included in the manufacturer s design.

4.3 Mechanical Design sha;l be in accordance
- with that described on"Data Sheets. Exceptions to
. the size, ‘arrangement, etc. should be clearly
stated in proposal.

4.4 Vessel connections as shown on Data Sheet No.
3006/AD/12920 shall be supplied by Vendor.

MATERIALS CF CONSTRUCTION

5.1 Materials of construction are, for the most part,
contained on attached drawings.

5.1.1 Materials not spec1f1ed shall be selected

by the Vendor 'in accordance with standard
accepted practices for this type equipment.

INSPECTION, TESTING AND ACCEPTANCE

6.1 Purchaser's inspector (and/or their client's
inspector) will inspect equipment during fabrication,



INSPECTION, TESTING AND ACCEPTANCE (continued)

6.1

continued

witness all hydrostatic tests, inspect weld quality
prior to stress-relieving or heat treating, etc.;
and confer acceptance prior to shipment.

The manufacturer will be responsible for notifi-
cation, at the proper time, so that tests and
inspections may be made without undue inconvenience
to either party.

The manufacturer shall afford the purchaser's
inspector (and/or their client's inspector) access
to his shop area and all reasonable facilities for
accomplishment of his inspection.

When spot x-raying is specified by fhe Code, this
shall consist of a spot x-ray at each junction of
longitudinal and circumferential strength welds.

The shup hydrostatic test pressure shall be 1.5
times the MAP (Maximum Allowable Pressure, new
and cold, uncorroded).

The test pressure shall be held for one hour
minimum.

Waiver of any of the foregoing requirements with
respect to inspection and testing, at the option
of Purchaser's Engineer or Inspector, is binding
only if authorized in writing.

GUARANTEES

7.1

The Vendor shall assume full responsibility for
the mechanical and structural design and construc-
tion of the products being furnished.

The Vendor guarantees the work against defective
materials and poor workmanship for a period of
one (1) year of operation or eighteen (18) months
from date of shipment, whichever occurs first.

The Vendor shall take all steps and do all things
necessary at his own expense and at a time specified
by Purchaser to correct all defects in materials
and workmanship.




10.0

PAINTING

8.1

9.1

Vessel shall have their outside surfaces, supports,
etc. prepared and shop painted with one coat of
primer.

SHIPMENT

All flange faces and other machined surfaces shall
be heavily greased and provided with securely
fastened protective covers. '

All covers, flanges, gaskets, bolts and nuts fur-
nished by the manufacturer are to be shlpped in
place. Tapped holes shall be plugged.

Particular care shall be given to blocking and
strapping the equipment to the car or truck, to

‘avoid bent nozzles or other shipping damage.

PROPOSAL REQUIREMENTS

10.1
10.2

10.3

10.4

10.5

10.6

10.7

Vendor shall submit along with proposal the attached
vessel sketch and data sheet completed along with

' costs.

The bidder shall quote in strict accordance with
this Specification.

Any and all exceptions to this quote shall be
clearly stated by the bidder. Unless specifically
stated by the bidder, the Specification is bid
upon as written.

Any alternates to the Specification shall be clearly
stated and the price differential quoted.

All quotes shall be for complete equipment, as
specified in this Specification, F.0.B. at plant
site. Plant site is Hoyt Lakes, Minnesota.
Proposed method of shipment shall be statced.

Calendar days for receipt of vendor drawings for
approval.

Calendar days for delivery of units after drawing
approval.



10.0

11.0

PROPOSAL REQUIREMENTS (continued)

10.8. Shipping weight for one (1) unit.

10.9 Operating weight for one (1) unit.

.ATTACHMENTS

11.1 Combined Gas Cooler (Single Shell Deblgn)
3006/AD/12919 Rev.Pj

11.2 Comblned Gas Cooler (Two Shell De51gn)
3006/AD/12920 Rev. P;
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35 10| [s]5TeAM CONOENSED | T Tiv/n 7722
£2 5| e[ cravmy-uqQuio IIFZEE T ORspgr| N N outr -0
‘23 (3] [I7] MOLECULAR WEIGHT - VAPOUR OR GAS_ N iN out
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Sx'i' wi [31] PRESSURE DROP o- p5§ ALLOW CALCLnB ALLOW (. 15 CALC. o.1 l'if .
%2 [S] |31} FOULING RESISTANCE (Btu/h F_ £ty REQD. 0.002 CT. REQD. O. 003 acT
= E;} G| |13 | HEAT EXCHANGEC Btu/h om 2 M.J.0. (&-‘.22‘2% Sumi0 F 90.06 |
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ERIE MINING COMPANY

COAL GASIFICATION PROJECTZ
HOYT LAKES, MINNESOTA
D.O.E.  CONTRACT ET-78-C-01-2578

McKEE CONTRACT 4814

BCI PROJECT NO. 3001
SPECIFICATION NO. CY 201
FOR ..

DUST CYCLONES

OCTOBER 10, 1978




l.o

2.0

3.0

EQUIPMENT TO BE FURNISHED

1.1

The work to be performed under the terms of this
specification shall consist of furnishing all,
materials and labor required to design, detail,
fabricate, refractory lining, paint, and deliver
five (5) dust cyclones.

Number Equipment Description
Required Number
5 CY201 A/E Dust Cyclone

DESIGN CRITERIA

2.1

Each Cyclone shall be capable of performing under
the conditions described in attached copy of
Process Specifications for Dust Cyclones -
PS-CY201 A/E. '

WORK BY OTHERS

3.1

3.2

Receive, unload, store, and install the equipment
in accordance with vendor's intormation.

Provide and install all supply and discharge
piping and valves.

MATERIALS OF CONSTRUCTION

4.1
4.2
4.3
4.4
4.5

4‘6

4.7

4.8

Shell Materials - Carbon Steel - AS™ 2283 Grade B

Pipe Nozzles - Carbon Steel - ASTM A 53 Grade B
Nozzle Flanges *' - Carbon Steel - ASTM Al05 Grade I or II
Large Flanges -~ Carbon Steel - ASTM A 36 Struct.Grade

Flanges shall be 150# equivalent

Prime Goat 3.0 dry mil thickness inorganic zinc - Carboline
Co. Carbozine FD or approved equal (Exterior surfaces only.)

Surface preparation - SSPC SPG Cammercial Blast Cleaning.
Refractory Materials

4.8.1 3" thick inner layer APGreen Low Abrade 2400F,




4.0

MATERIALS OF CONSTRUCTION (continued)

4.9

4.8.1 (continued) A’ ®
or approved equal, Vitrified.

4.8.2. 3" thick backing layer AFGreen VSL 501
insulating castable.

4.8.3 Refractory anchors shall be specified by

refractory supplier.

Welding ~ ASME Section IX

EQUIPMENT CONFIGURATION

5.1

Equipment will be installed conventionallonn
four (4) saddle supports.-attached to straight
section of cylinder.

5.2 Raw Gas Inlet Size: ‘30" diameter

5.3 Clean Gas Exit Size: 30" diameté:

5.4 Dust Discharge Size: 8"AIPS

5.5 Provide handling lugs

5.6 Four saddle supports required

GUARANTEES

6.1 Vendor shall guarantee the total work to be free

" been in regular operation, and shall take all

from defects in material. and workmanshlp for a
period of one (1) year after the equipment has

steps and do all things necessary at his own
expense and at the time specified by purchaser

to remedy completely all such defective materials
and workmanship. .

PROPOSAL REQUIREMENTS

7.1

7.2

‘The bidder shall quote in strict compllance with

these Specifications.

Any exceptions shall be noted in detail and sub-
mitted as an alternate price.




PROPOSAL REQUIREMENTS (continued)

7.3

7.4

- Pricing shall be based on delivery to site at

Hoyt Lakes, Minnesota.

Three (3) dopies vendor draw1ngs show1ng
conflguratlon.

Calendar days for receipt of vendor drawings

for approval.

Calendar days for_delivery of unit after approval.
Total weight éf one (15 cyclone.

Firm lump sum price for five (5) cyélones.l
Additionél firm price for thrify-five (35)'copies
of Installation, Operation, and Maintenance

Manuals.

Alternate firm pricing for exceptions to speci-
fications.



PROPOSAL REQUIREMENTS (continued)

7.3

7.4

~ Pricing shall be based on delivery to site at

Hoyt Lakes, Minnesota.

Three (3) dopies vendor draw1ngs showing
configuration.

Calendar days for receipt of vendor draw1ngs
for approval. S

Calendar days for'delivery of unit after approval.

‘Total weight of one (li cyclone.

Firm lump sum price for five (5) cyélones.

Addltlonal flrm price for thrity-five (35) copies
of Installatlon, Operation, and Maintenance
Manuals.

Alternate firm pricing for exceptions to speci-
fications.
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3.0

~

EQUIPMENT TO BE FURNISHED

1.1

The work to be performed under the terms of this
specification shall consist of furnishing all
materials and labor required to design, detail,
fabricate, paint, and deliver five (5) tar
cyclones.

Number Equipment Description
Required Number
5 CY202 A/E Tar Cyclone

DESIGN CRITERIA

2.1

Each Cyclone shall be capable of performing under
the conditions described in attached copy of
Process Specifications for Dust Cyclones -
PS-CY202 A/E.

WORK BY OTHERS

2.1

2.2

Recelve, unload, store, and install the equlpment
in accordance with vendor's information.

Provide and install all supply and discharge piping
and valves.

MATERIALS OF CONSTRUCTION

4.1
4.2
4.3

4.4

4.5
4.6

Shell materials  Carbon Steel ASTM A283 Grade B

Pipe nozzles Carbon Steel ASTM A 53 Grade B
Nozzle flanges Carbon Steei AST™M AlQ5 Grade I or II
Large flanges Carbon Steel ASTM A 36 Struc. Grade

Flange shall be 150# equivalent

 Prime coat 3.0 dry mil thickness inorganic zinc -

Carboline Co. Carbo-Zinc FD or approved equal
(Exterior and internal surfaces).

Surface preparation - SSPC SP6 Commercial Blast
Cleaning

Welding - ASME Section IX




5..0

7.0

. EQUIPMENT CONFIGURATION

Equipment will be installed conventionally on four

>+t (4) saddle supports attached to straight section
of cylinder.

5.2 Raw Gas Inlet Size: 24" diameter

5.3 Clean Gas Exit Size: 24" diameter

5.4 Dust Discharge Size: 2" sch 80.pipe'

5.5 Provide handiing lugs

5.6 Four saddle supports required

-GUARANTEES

6.1 Vendor shall guarantee the total wofk to be free '

from defects in material and workmanship for a
period of one (1) year after the equipment has
been in regular operation, and shall take all
steps and do all things necessary at his own
expense and at the time specified by purchaser

to remedy completely all such defective materials
and workmanship.

PROPOSAL REQUIREMENTS

7.1

7.2

The bidder shall quote in strict compliance with
these Specifications.

Any ekceptions shall be noted in detail and
submitted as an alternate price.

 Pricing shall be based on delivery to site at

Hoyt Lakes, Minnesota.

Three (3) copies vendor draw1ngs show1ng config-
uration.

Calendar days for receipt of vendor draw1ngs
for approval. -

Calendar days for delivery of unit after approval.

Total weight of one (1) cycione.




PROPOSAL REQUIREMENTS

7.8
7.9

7.10

Firm lump sum prlce for five (5) cyclones.

Additional firm price for thirty-five (35) copies
of Installation, Operatlon, and Malntenance
Manuals. :

Alternate firm pr1c1ng for exceptlon to spec1f1—
cations.
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SCOPE

1.1 This specification covers the minimum require-
ments for the design, fabrication, testing and
inspection of the Water Jackets and Steam Drums
for five (5) coal ga51f1ers

1.2 The term BCI as used in this specification shall
mean Babcock Contractors Inc.

EQUIPMENT TO BE FURNISHED

2.1 The work to be performed under the terms of

: this specification shall consist of furnishing
.all materials and labor required to detail, shop
fabricate, prime paint, test and deliver coded
pressure vessels to be used in an industrial
coal gasification plant. The equipment shall
be supplied complete with all appurtenances and
accessories as specified herein and as shown
on BCI design drawings.

2.2 Vessels Required

Number - .Equipment

Required Number Description
Five (5) WT-1/5 Water Jacket

Five (5) D201-A/E Gasifier Steam Drum

2.3 Manufacturer shall supply and ship with equipment
the following items in accordance with quantity
indicated on drawings.

2.3.1 Blind Flanges and Other Covers

2.3.2 Related Bolts and Nuts and Gaskets

DRAWINGS

The following BCI de51gn drawings become an 1ntegral
part of this specification:

M-309 Water Jacket Assembly
M-310 Steam Drum :
M-338 Code Vessel Details

- Revision numbers shall be as stated in inquiry/purchasing

documents.




4.0

GENERAL

4.1

Manufacturer's Responsibility

It is the responsibility of the manufacturer:

4.1.1 To read and comply with this specification
in conjunction with the inquiry or purchase
order and BCI design drawings.

4.1.2 To provide work/materials in accordance
with the best modern practice and nothing
written or implied in this specification
shall relieve the manufacturer of his
responsibility for the quality and sound-
ness of the finished work.

Should deviation from this specification be neces-
sary, the proposed alternative shall be at least
equal to this specification and must be approved
in writing by BCI prior to commencing fabrication.

Standards

Reference to Standards and other mandatory docu-
ments in this specification relate to their latest
issue, current at the time of placing the purchase
order.

'DESIGN AND CONSTRUCTION CODES

5.1

5.2

Design and construction shall be in accordance
with ASME Code Section I "Power Boilers"

BCI drawings are fully detailed but any areas of
design and construction not covered by these
drawings shall also be in accordance with the

Code. Any additional ‘drawings prepared by manu-
facturer for his shop work, including calculatlons,
are subject to approval by BCI.

Requirements of the Statutory Authorities will
also apply.

The manufacturer shall not modify any aqpprf nf
the de31gn and construction shown on the draw1ngs
listed in Section 3.0 above, without the prlor
consent of BCI in wrltlng




MATERIALS OF CONSTRUCTION

6.1

Materials of construction shall be as specified
on BCI design drawings. Alternative materials
may be used provided they are at least equivalent
to those specified and are approved in writing

by BCI.

All materials'used shall be covered by certified
Mill Test Reports giving the chemical analysis
and physical properties of the material.

FABRICATION

7.1

Manufacture, workmanship and testing shall be
to the standards and requirements of ASME Code
Section I.

The cooling jackets and sfeam drums shall be’

-completely shop fabricated.

Longitudinal and circumferential welded seams

shall be arranged to avoid nozzles and other
attachments. Within fourteen (14) days of BCI

placing a purchase order for the cooling jackets

and steam drums, the manufacturer shall advise, and
agree with BCI the number and location of longitudinal
and circumferential seams. These details will then

be added to BCI drawings which will then be re-

issued to the manufacturer and shall not be modified
without approval in writing from BCI.

Hammering shall not be used to obtainAalignment
of plate edges.

Tolerances

7.5.1 Fabrication tolerances shall be«és shown in
Section 17.0 following, unless indicated
otherwise on the design drawings.

7.5.2 The manufacturer's attention is drawn to the
need to ensure that the ring welded to the
underside of the water -jacket Drawing No.
M-309 is located within the tolerances
stated (i.e., dimension 10-5/8" -0, +1/8
and misalignment of faces 'X' and 'Y'
within 1/16").



FABRICATION (Continued)

7.5

Tolerances (Continued)

7.5.3 The manufacturer is to state at the time
of the inquiry if any difficulty is
expected in meeting tolerances of this
specification.

Heat Treatment

Preheat for welding and post weld heat treatment
shall be carried out in accordance with require-
ments of ASME Code Section I.

Repair and Defects

Proposals for and rectification of defects must
be submitted to BCI for their approval in writing.

Defective parts and/or materials which cannot be
repaired shall be replaced.

WELDING

8.1

General

All welding shall conform to the requirements of
ASME Code Section I and ASME Code Section IX.

Welding Qualifications

Welding shall only be carried out by welders
showing evidence of current qualification tests
relevant to the production work involved.

When required by the Code, BCI or the inspectiﬁg
authority, the manufacturer shall, without extra
charge, arrange to test his welders as specified.

Weld Procedures

The manufacturer shall submit all weld procedures
to BCI for approval before manufacture commences.




8.0

9.

0

WELDING (Continued)

8.4

Welded Joints

All longitudinal and circumferential welded seams
shall be full penetration double welded butt joints,
unless shown otherwise on BCI drawings; e.qg.,

8.4.1 Closing circumferential seams on the water
jackets are to be made using a backing
strip unless the manufacturer is able to
offer an alternative design which complies
with ASME Code Section I paragraph PW 9.1.

8.4.2 The closing longitudinal seams on the water
jackets shall be single welded full pene-
tration butt joints complying with ASME
Section I paragraph PW 9.1. Backing strips
shall not be used. .

INSPECTION

9.1

Inspecting Authority

Materials, workmanship and testing shall be subject
to inspection by BCI and/or their nominated Inspec-
ting Authority at no additional cost to BCI.

Facilities for Inspection

BCI and/or their nominated Inspecting Authority,
shall have access at all reasonable times to those
parts of the works engaged in the manufacture and
testing of the equipment being supplied.

The manufacturer shall afford the inspector(s)
all reasonable facilities for inspection during
progress of the work and on its completion.

Responsibility

Approval by BCI and/or their nominated Inspecting
Authority does not in any way relieve the manu-
facturer of his responsibility for the materials
and/or workmanship.




10.0

11.0

12,0

TESTING

10.1

10.2

Radiographic Examination

100% radiographic examination shall be carried out
on all butt welds. Acceptance standards shall be
in accordance with the Code.

BCI and/or their nominated Inspecting‘Authority'
reserve the right to approve all radiographs.

Hydrostatic Tests

The water jackets and steam drums shall be subjected
to a hydrostatic test in accordance with the Code
requirements. The manufacturer shall supply all

the necessary blanks and bolts for the tests.

During the hydrostatic test, at no time shall the
water temperature fall below 70°F.

MARKING

11.1

11.2

11.3

11.4

The manufacturer shall supply a nameplate permanently
attached to each water jacket and steam drum at a
point indicated on BCI drawings.

Centerlines 0°, 90°, 180° and 270° are to be prom-
inently marked on the exterior of the water jacket.

Information as indicated on the BCI nameplate
shown in Section 18.0 following, is to be stamped
on the nameplate by the manufacturer. This name-
plate is in addition to any other nameplates
regularly furnished by the manufacturer.

The words "STRESS RELIEVED NO WELDING" are to be’
stencilled prominently three places on each vessel.
in characters 4" h1gh

“CEEANING’AND’PAINTING

Exterior surfaces to be painted shall be properly cleaned
prlor to application of vessel manufacturer's standard
prime coat. Cleaning shall .be as required by the paint
supplier, ' '




13.0

14.0

15.0

PREPARATION FOR SHIPMENT

13.1.

13.2

13.3

13.4

13.5

All equipment shall be properly marked for erection,
identified by BCI purchase order number, project
number, and equipment number and protected for
shipment.

Nozzle flanges shall have disposable wooden blanks
bolted on for protection.

All screwed connections shall be plugged with
forged steel plugs. :

Machined and threaded surfaces shall be coated
with a corrosion preventive and protected from
damage.

Where any loose parts are supplied (e.g., bolts,
nuts, gaskets), these shall be properly and ro-
bustly packed against damage during transit and
clearly labelled as indicated in paragraph 11.1
above.

MANUFACTURERS' DOCUMENTATION

The manufacturer shall supply prior to shipping, the
number of copies of Manufacturers' Data Report Forms,
Material and Hydrostatic Test Certificates, Heat
Treatment Charts, Radiographic Examination Reports,
Weld Procedures, nameplate rubbings and any other
documents as called for in BCI purchase order.

DRAWINGS AND RECORDS

15.1

15.2

Upon receipt of purchase order, manufacturer

shall promptly prepare and furnish, as required,
preliminary shop drawinags showing all dimensions,
the size and location of every connection,

clearance for removing covers, shipping weight,
etc., in the quantities requested on purchase order.

BCI will examine preliminary drawings for general
arrangement, dimensions and apparent suitability.
One set will be returned to the manufacturer,
marked "Approved" or "Approved as Noted".



15.0

16.0

- DRAWINGS AND RECORDS (Continued)

15.3

15.4

15.5

The approval, recommendations or suggestions by
BCI shall in no way relieve the manufacturer of
his responsibilities with respect to the pro-
visions of these specifications or fulfillment
of the guarantee.

Unleéss authorized by BCI in writing, fabrication
of the equipment shall not be started until the
preliminary drawings have been approved.

Final outline and shop fabrication drawings
shall be furnished in the quantity specified

in the purchase order. Drawings shall be cor-
rected to reflect any alterations or changes
beyond those allowed by the prescribed fabrica-
tion tolerances.

PROPOSAL REQUIREMENTS

16.1

16.2

16.3

16.4

16.5

The manufacturer shall quote in strict accordance
with this specification.

Any and all exceptions shall be clearly stated
in the bid. Unless specifically stated by the
manufacturer, the specification is bid upon as
written.

Any alternates to the specification shall be
clearly stated, and the price differential quoted.

All quotes shall be for complete equipment, as
specified in this specification, FOB at plant
site. Plant site is Hoyt Lakes, Minnesota.
Proposed method of shipment shall be stated.

Weight for each item shall be confirmed by
manufacturer.




17.0 EXTERNAL TOLERANCES (Coded Vessels)

NOTES®

8 TOLERANCES SHOWN ON THIS SHEET GOVERN THE FABRICATION
’ OF COLUMNS AND HORIZONTAL OR VERTICAL PRESSURE VESSELS
AS THEY APPLY. TOLERANCES GOVERNED BY CODE ARE NOT
SHOWN. SPECIAL TOLERANCES WilLL BE SHOWN ON VESSEL
DESIGN DRAWINGS.

A. £ 1/2° NOZZLE, ¢ 1° MANHOLE ORIENTATIONS .

C. BOLY HOLE ORIENTATION FOR ALL NOZZLES 1/16" MAX.
DEVIATION AT BOLT CIRCLE, MANWAYS 3/16' MAX.

D. % '/8' ¢y TO Cg OF BOLT HOLES OM SUPPORTS FOR
HORITZONTAL VESSELS.

E. NOZZLE ELEVATION FROM BASE LINE t 1/2"
MAXTMUH OF 1/6L''/LINEAL FT., USE SMALLER,
t 1/8" CL TO Cy OF ADJACENT NOZ7LE OP TRAY
SUPPORT WHEN SO DIMENSIONED.

F. 1/8" FOR ANY 10 FEET OF SHELL CURVATURE.

G. £ 1/4" €L OF COUPLING OR NOZZLE TO TOP OF .TRAY
WHEN RELATED TO TRAY: [.£.,T/ OR SAMPLE COHNN.

t1/2" ¢ 0 F COUPLING TO BASE LINE WHEN NOT
RELATED TU INTERNAL EQUIPHMENT,

H. NOZZLE TILT MEASURED ACROSS GASKET FACE.

MAX. TILT . NOZ2LE SI2E
/32" 3'' & UNDER
l/lsil l‘l| - Ioll
/8" 12" & OVER

1. t 1/8" NOZZLE PROJECTION.

J. £ 1/16" € TO €L LIQUID-LEVEL ANO GAGE GLASS
CONNECTIONS.

K. t 1/2" MANHOLE PROJECTION,

L. MANHOLE TILT MEASURED ACROSS GASKET FACE /4
FOR 16" THROUGH 24" SIZES.

M. MANHOLE ELEVATION FROM BASE LINE t 1/2°,

N. % 1/8" C_ 10 BASE LINE, REBOILER NOZZLES OR
OTHER NOZZLES WITH RIGID PIPING CONNECTIONS,
WHEN SPECIFIED.

t V/4" DISTAHCE FROM REFERENCE LINE TO SADDLE
FOR HORIZONTAL VESSELS.

P. £ 1/4" DISTANCE FROM BASE LINE TO CLIP.

Q. ORIENTATION FROM REFERENCE LINE TO CLIP
+ 1/2° OR 1/4'" ON CIRCUMFERENCE, WHICHEVER

1S SMALLER
'_<:::H"_ R. +0', -1/ DISTANCE FROM BASE TO REFERENCE LINE.

S. -0, +1/4" DISTANCE FROM BOTTOM OF SUPPORT
TO REFERENCE LINE.

N T. ANCHOR BOLT CIRCLE: t 3/16" ON DIA. t 3/16"
BETWEEN HOLES. THESE TWO TOLERANCES ARE
HON-CUMULATIVE.,
4]
REFERENCE i
e ST TOWER MAX. PERMISSIBLE BOW
. . - HEIGHT ]zu"zo 42| 48" to 661:73":0 90]796“5 Over
" T 10'-0" 5/32" 320 | e 116"
R *eEd. .o -
l ) t 20'-0" 5/'6” 3/|6v| 5/32" 3'/32u
! .
[} f] ‘" 30'-0" 7/16" 5216 | 7/32 5/32"
"7 BASE LINE L_ ¥ _J o 4o’ -0" 19/32" 13/32" 5/16" 3/16
o b 50'-0" 3/ 172" /R Vi
60'-0" | 297320 | 197327 | 1/16" 5/16"
700-00 | v e | nine [ rs3ee 1732
80'-0" | v 3zve | r3zier |res3ze | i3s3
90°-0" | 1 ti7327] 297327 | /e 7716
100" -0" 1-172" ' 374 172"
¢ OVER

B. +0,-1/4" C_ TO BOTTOM OF SUPPORT FOR HORIZONTAL VESSELS.




18.0

SPECIAL NAMLPLATE
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1.1 This specification covers the minimum requirements
for the design, shop fabrication, testing and in-
spection of the Shell, Lower Cone, Upper Cone and
Blast Inlet assembly for five (5) coal gasifiers.

1.2 The term BCI as used in this specification shall
mean Babcock Contractors Inc.

EQUIPMENT TO BE FURNISHED

2.1 The work to be performed under the terms of this
specification shall consist of furnishing all
materials and labor required to detail, shop
fabricate, prime paint, and deliver the following
non-coded vessel parts to be used in an industrial
coal gasification plant. The equipment shall be
supplied complete with all appurtenances and
accessories as specified herein and as, shown on
BCI design drawings.

2.2 Vessels Required

Number Equipment

Required Number Description

Five (5) BI-1/5 Blast Inlet Assembly - Upper

Section

Five (5) BI-1/5 Blast Inlet Assembly - Lower
i ] ©+ ~ Section

Five (5) RS-1/5 "~ Gasifier Shell Assembly

Five (5) CD-1/5 Gasifier Lower Cone

Five (5) CE-1/5 Gasifier Upper Cone

2.3 Manufacturer shall supoly and sh1p with equipment
the follow1ng items in accordance with quantity
indicated on drawings.

2.3.1 Blihd flanges and other covers
2.3.2 Related bolts and nuts and gaskets

DRAWINGS

The following draw1ngs become an integral part of this
specification:

M-300 Common Gasifier - Exterior View
M-304 Gasifier Shell & Details

M-305 Lower Cone Assembly

"M-306 Upper Cone Assembly

M-337 Blast inlet Assembly

M-339 Non-Code Vessel Details

Revision numbers shall be as stated in 1nqu1ry/purcha51ng
documents.




4.0

GENERAL

4.1

Manufacturer's Responsibility

It is the responsibility of the manufacturer:

4.1.1 To read and comply with this spécification
in conjunction with the inquiry or order and
BCI detail drawings. ‘

4,1.2 To provide work/materials in accordance

‘ with the best modern practice and nothing
written or implied in this specification
shall relieve the manufacturer of his re-
sponsibility for the quality and soundness
of the finished work.

Should deviation from this specification be neces-
sary, the proposed alternative shall be at least
equal to this specification and must be approved
in writing by BCI prior to commencing fabrication.

Standards

.Reference to Standards and other mandatory décu-

mente in this specification relate to their latest
issue, current at the time of placing the. order.

DESIGN AND CONSTRUCTION

5.1

Design and construction shall be in,accofdénce :
with the BCI design drawings listed in Section 3.0
above. ‘

The manufacturer shall not modify any aspect of
the design and construction shown on the drawings
listed in Section 3.0 above without the prior con-
sent of BCI in writing.

Any additional drawihgs prepared by manufacturer
for his shop work, including calculations, are
subject to approval by BCI.

FABRICATION -

6.1

Manufacture and workmanship shall be in accordance
with best modern day practice. :




6.0

FABRICATION

6.2

The equipment shall, as far as possible be shop
fabricated. The manufacturer shall, at the inquiry
stage state the extent of site work involved.

Longitudinal and circumferential welded seams shall
be arranged to avoid nozzles and other attachments.

Within fourteen (14) days of BCI placing an order

for the components listed in paragraph 2.0, the
manufacturer shall advise, and agree with BCI, the
number and location of longitudinal..and circum-
ferential seams. These details will then be added

to BCI design drawings which will then be reissued

to the manufacturer and shall not be modlfled without
approval in writing from BCI.

Hammering shall not be used to obtain alignment of
plate edges.

Tolerances -

Fabrication tolerances shall be in accordance with
manufacturer's standard for this type nf heavy
platework. OS3lLatements and drawings showing manu-
facturer's proposed tolerances shall be submitted
to BCI and approved prior- to manufacture.

Repair and Defects

Proposals for and rectification of defects must be
submitted to BCI for their approval in writing.

Defective parts and/or materlalb which cannot be
repaired shall be replaced.

WELDING

7.1

General

All welding shall conform to the requirements of,
ASME Code Section IX.

Welding Qualifications

Weldiny shall only be carried out by welders showing
evidence of current qualification tests relevant
to the production work involved.




WELDING (Continued)

7.3

Weld Procedures

The manufacturer shall submit weld procedures to BCIT
for approval before manufacture commences.

Welded Joints

All longitudinal and circumferential welded seams
shall be full penetration double welded butt joints.

INSPECTION.

8.1

Inspecting Authority

Materials, workmanship and testing shall be subject
to inspection by BCI and/or their nominated Inspecting
Authority at no additional costs to BCI.

Facilities for Inspection

BCI and/or their nominated Inspecting Authority,
shall have access at all reasonable times to those
parts of thc works engaged in the manufacture and
testing of the equipment being supplied.

The manufacturer shall afford the inspector(s)
all reasonable facilities for inspection during
progress of the work and on its completion.

Waiver of any of the foregoing requirements with
respect to inspection and testing, at the option
of BCI's Engineer or Inspector, is binding only if
authorized in writing.

Responsibility

Approval by BCI and/or their nominated Inspecting .
Authority does not in any way relieve the manufacturer
of his responsibility for the materials and/or work-
manship.




10.0

12.0

11.0

TESTING - RADIOGRAPHIC EXAMINATION

Spot radiographic examination shall be carried out on
each of the components listed in paragraph 2.0 of this
specification as follows:

One spot shall be examined in the first 50 ft. of

.welding in each component.and one spot shall be examined

for each 50 ft. of welding or fraction thereof.

Acceptance standards shall meet ASME Code Section IX
requirements.

CLEANING & PAINTING

Interior and -exterior surfaces to be painted shall be
properly cleaned prior to application of vessel manu-
facturer's standard prime coat.

Cleéning shall be as requiréd by the paint supplier.

PREPARATION FOR SHIPMENT

11.1 All equipment shall be properly marked for erection;

identified by BCI purchase order numbeéer, project
humber and equipment number and protected for
shipment. Centerlines 0°, 90°, 180° and 270°
are to be prominently painted on shell exteriors.

11.2 Nozzle flanges shall have disposable wooden
blanks bolted on for protection.

11.3 All screwed connections shall be plugged.

11.4 Machined and threaded surfaces shall be coated
with a corrosion preventative and protected
from damage.

11.5 Where any loose parts are supplied (e.g., bolts,:
nuts, gaskets), these shall be properly packed
against damage during transit and clearly
labelled as indicated in paragraph 11.1 above.

MANUFACTURERS ' DOCUMENTATION

The manufacturer shall supply within the time specified,
the number.of copies of Material Test Certificates,
Radiographic Examination Reports, Weld Procedures, name-
plate rubbings and any other documents as called for in
BCI purchase order.




13.0

14.0

15.0

WORK BY OTHERS

Receive, unload, store, and install all equipment at

~jobsite as indicated in these specifications.

DRAWINGS AND RECORDS

14.1 Upon receipt of purchase order, manufacturer shall
promptly prepare and furnish preliminary shop
- drawings, as required. showing all dimensions,
the size and location of every connection, clearance
for removing covers, shipping weight, etc., in the
quantities requested on purchase order.

14.2 BCI will examine preliminary drawings for general
arrangement, dimensions and apparent suitability.
One set will be returned to the Manufacturer
marked, "Approved" or "Approved as Noted".

14.3 The approval, recommendations or suggestions by
' BCI shall in no way relieve the manufacturer of
his responsibilities with respect to the pro-
visions of these specifications or fulfillment
of the guarantee.

14.4 Unless authorized by BCI in writing, fabrication
of the equipment shall not be started until the
preliminary drawings have been approved.

PROPOSAL REQUIREMENTS

15.1 The manufacturer shall guote in strict accordance
with this specification.

15.2 Any and all exceptions shall be clearly stated by
the manufacturer. Unless specifically stated by
the manufacturer, the specification is bid upon as
written.

15.3 Any alternates to the specification shall be clearly
stated, and the price differential quoted.

15.4 All quotes shall be for complete equipment, as
specified in this specification, FOB at plant site.
Plant site is Hoyt Lakes, Minnesota.

15.5 Weight for each item shall be confirmed by manu-
facturer. '
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SPECIAL NAMEPLATE

16.1

16.2

Information as indicated on the BCI nameplate shown
in this Section is to be stamped on the nameplate
by the manufacturer. One of these nameplates is to
be furnished and attached to the Gasifier Shell '
Assembly only. '

Other nameplates regularly furnished by the manu-
facturer are to be attached to each piece of the

gasifier.



17.0

SPECIAL NAMEPLATE
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PLAN OF PLATE (HALE SI1ZF)
f@ - i{b\—_
’fé;TRACT L M)
EQUIPMENT . [. ‘_, ] !
MANUFACTURER [ ' ' |
B.CI.EQUIP. NO. ]CLIENT £Qup No: :
MFRS. SERIAL NO[  ]YEAR OF MFR. [:
DESIGN PRESS. . [ é
DESIGN TEMP. CODE : Bl
TEST PRESS. - : ] Tigi
CCRR. ALLOWANCE i
XRAY INSPECTION
STRESS RELIEF
WEIGHT . .
. BABCOCK CONTRACTORS INC. /
@\ Pittsburgh, PA |
. S L \
: i BN A
L pun'r.— 16 AW.G. oo Hores
NOTES :
MATERIAL: PLATE - ENGRAVED STAINLESS STEEL PLATE

PIERCED FOUR HOLES 7/32"/6mm DIAMETER.

"RIVETS - 3/16"/5mm R.H. ALUMINUM x

1/2"/13mm LONG.

NAMEPLATE - SUPPLIED BY BABCOCK CONTRACTORS INC.

STAMPING BY VESSEL MANUFACTURER

BRACKET & RIVETS - SUPPLIED BY VESSEL. MANUFACTURER.

METRIC DIMENSIONS ARE NOT DIRECT CONVERSIONS.
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1.0

EQUIPMENT TO BE FURNISHED

1.1

WORK

The work to be performed under the terms of
this Specification shall consist of furnishing
all materials and labor required to design,
detail, fabricate, paint and deliver three (3)

centrifugal air blowers to be used.in an indus-

trial coal gasification plant for the produc-
tion of coal gas. The equipment shall be
supplied complete with motors and appurtenances
all as specified herein and designated as
follows:

Number

Required Description

Three (3) B201A/C Combustion Air Blowers
Three (3) BM201A/C Electrical Drives
-Three (3) - Discharge Silencers

Three (3) Discharge Dampers

Three (3) Inlet Flexible Connectors
Three (3) Outlet Flexible Connectors
One (1) Inlet Filter Silencer

One (1) Blowdown Silencer

BY OTHERS

2.1

2.2

Receive, unload, store and install the equip-
ment in accordance with vendor's information.

Provide and install motor starters, grounding,
electrical connections, conduit and wiring in
accordance with vendor's instructions.

Provide and install all connecting piping and
valves from equipment discharge flange connec-
tion to common discharge plenum.

DESIGN CRITERIA

3.1

3.2 Area Hazard Classification

Design and operating criteria are shown on
attached copy of Process Specification PS-B201
' B & C * v

Class I Division II Group D




3‘3

Electrical Characteristics

Power 4160 Volts 3 Phase 60 Hertz
Control 115 volts 1 Phase 60 Hertz

Attached sketch. SK~B2Ql shows §chematic of

" equipment arrangement.

EQUIPMENT REQUIREMENTS

4.1

Equipment shall be designed to operate in parallel.
Under normal operating conditions, two (2) systems
will be in operation, one (1) system will serve
as a connected spare. Each system shall be de-
signed identical in performance and auxiliaries.

Blowers shall be of the centrifugal type.

Each blower shall be equipped with all appurten-
ances needed for its performance. This shall
include but not be limited to:

a, Flexible Falk coupling

b. OSHA approved coupling guard

c. Inlet filter and silencer with weather hood

d. Discharge silencer shall conform to require-
ments set forth in Section 3.4

e. Inlet flexible connectors
f. Discharge flexible connectors

g. Flanged butterfly dlscharge dampers manually
operated

Blowers shall have impellers mounted on a shaft
supported by outboard bearings at each end of
the casing and directly connected to the drive
motor by means of a flexible coupling.



4.0

5.0

EQUIPMENT REQUIREMENTS (continued)

4.5

4.9

4.10

Inlet and outlet connections shall be constructed
as integral parts of the inlet and outlet heads.
The inlet and outlet connections shall be equipped
with 125 1lb. flanges.

The blower supplied shall be mounted on a single,
heavy, full length, common steel base, properly
reinforced to form a rigid support for the entire
unit.

Equipment furnished shall be designed to allow for
expansion between rotating and stationary parts
due to the increase in air temperature as the air
pressure is increased.

The rotating assembly shall be statlcally or
dynamically balanced as a unit to insure vibration-
free operation.

Blowers shall have shafts fabricated of high grade
steel and ground and polished perfectly true.

The shaft shall be of sufficient diameter so that
it operates well below its critical speed.

Bearing shall be splash lubricated of the anti-
friction type. The bearings shall be designed
for a minimum expected life of five (5) years of
continuous service as defined by the AFBMA-10
standards. Heaters shall be supplied as required.

Equipment will be located outdoors.

Equipment shall be sultable for continuous indus-
trial service.

Discharge air shall be free of oil.
Vendor shall supply, in addition to those specified

herein, all items necessary to satlsfy the system
operation requirements.

ELECTRICAL

5.1

Electric Motors and Rotating Electrical Equipment

5.1.1 Motors shall not be altered in. any way that
causes such motors to be non-standard; such
as, the addition of brackets, bolts, etc.

for the purpose of mounting auxiliary equipment.




5.0 ELECTRICAL (continued)

5.1

5.2

Electric Motors and Rotating Electrical Equipment
(continued)

5.1.2 Motors shall be mounted where they are:
readily accessible for maintenance and are
not subject to damage.

5.1.3 The motor mounting arrangement shall be
such that all anchor bolts can be easily
removed and replaced. Ground wires shall
be attached to the motor base plate and
never to the motor itself. ‘

5.1.4 Oversize fabricated steel connection boxes
shall be furnished on all motors.

5.1.5 Specially balanced motors or those having
special insulation shall be so indicated
on the motor nameplate.

5.1.6 Fans, pumps, gears,etc. should be conneoted
to the drive mutor through a coupling and
not form an integral part of the motor
itself. '

5.1.7 Motors driving fans shall have a flexible
coupling between the motor and fan which
shall be supported by its own bearing
pedestals.

5.1.8 Motor will be rated for Class I, Group D,
Division II.

AC Motors

5.2.1 All motors 1/2 horsepower and under shall
be single phase, capacitor type, 110 or
220 volt and 60 Hertz.

5.2.2 All motors above 1/4 horsepower and up to
125 horsepower shall be 3 phase, 460 volt
and 60 Hertz.

5.2.3 All motors 125 horsepower and above shall
be 3 phase, 4160 volt, and 60 Hertz. :



5.0

ELECTRICAL (continued)

5.3 All Motors Shall Conform to the Following:

5.3.1 Horsepower - as required by application.
5.3.2 Voitage - 3 phase, 460 volt applications
shall be single voltage (460 volt) and
3 leads only.
5.3.3 Frequency - 60 Hertz

5.3.4 Speed - a maximum of 1800 RPM with 3600 RPM
application subject to approval of the
Electrical Engineer.

5.3.5 NEMA Design - A or B unless application
requirement shows need for high torque
or high slip Design D.

5.3.6 Enclosure - totally enclosed, fan cooled.
Aluminum construction shall not be accep-
table. ,

5.3.7 Service Factor - 1.15 or higher.

5.3.8 Insulation - élass F unless Class H is
required by specific application.

5.3.9 Ambient Temperature - 40°C.

LUBRICATION

6.1 Unit assemblies shall be supplied with all necessary
fittings and appurtenances required to satisfy the
lubrication requirements specified by vendor.

6.2 Vendor shall specify the make and specifications
on lubricant recommended for this service appli-
cation.

PAINTING

\

7.1 Painting of the equipment shall be in accordance
with the manufacturer's standard practice for
outdoor service.

7.2 Vendor shall, before shipment, coat with a protec-
tive material all surfaces that are not painted
with a protective material that will prevent rust.
Material used shall be readily removed after
installation.




10.0

11.0

12.0

EQUIPMENT MANUALS

8.1 Vendor shall provide thirty-five (35) complete
sets of equipment operational and maintenance
manuals.

SERVICES

9.1 Vendor shall provide the services of a competent
technical representative to inspect and adjust
all items of equipment that are put into service.

9.2 Vendor shall also supervise initial operation of

the equipment and instruct the Owner's represen-
tative on proper operation and maintenance of
equipment.

LIST OF RECOMMENDED SPARES

10.1

MARKING OF PARTS FOR SHIPMENT

Vendor shall provide a list of recommended spares
clearly indicating type, part number, manufac-
turer's name, size unit price and any other re-
quired information for replacement and the
recommended number of spares to maintain equip-
ment for -a period not less than one (1) year.

11.1

11.2

All pieces of the equipment shall be durably
and legibly marked by the manufacturer, giving
purchase requisition and order numbers, both
Owner and manufacturer and unit numbers.

A detailed list of the packagés being shipped
shall be furnished to the Owner to assist in
checking completeness of shipment.

PERFORMANCE

12.1

12.2

All equipment furnished under these Specifications
shall conform to the applicable provision of the
latest revisions of the following standard:

OSHA .~ Occupational Safety & Health Administration
Regulations, including noise regulations.

Each blower shall have an average overali noise
level of 85dBA or less at three feet. Additional
steps, if any, to comply with OSHA noise regulations




12.0

13.0

14.0

PERFORMANCE (continued)

12.2 continued
shall be by others.
GUARANTEES
13.1 Vendor shall guarantee the total work to be

free from defects in material and workmanship
for a period of one (1) year after the equip-
ment has been in regular operation, and shall
take all steps and do all things necessary at
his own expense and at the time specified by
purchaser to remedy compeltely all such defec-
tive materials and workmanship.

PROPOSAL REQUIREMENTS

14.1

14.2

14.3

14.4

14.5

The bidder shall quote in strict compliance with
these Specifications.

Any exceptions shall be noted in detail.

Pricing shall be based on delivery to site at
Hoyt Lakes, Minnesota. 4 ‘

Proposals shall include the following:

14.4.1 Dimensional outline diagrams of blower

14.4.2 ‘Performance Curves

14.4.3 Motor outline diagram

14.4.4  List of Spare Parts

14.4.5 Data sheets for all adjacent parts such
as couplings, filters, silencers, dampers,
flexible connectors, etc.

Mail proposals, in triplicate, no later than
October 31, 1978 to:

Babcock Contractors, Inc.
921 Penn Avenue
Pittsburgh, PA 15222

Attn: Mr. D. W. Barnes
Manager - Purchasing
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

3.4 PIPING MATERIAL SPECIFICATIONS

CLASS: B78
cll
C11B
Cl1D
Cl1E
cl5
C61A
CAlJ
G75
G75A
Y89

DOE Contract ET-78-C-01-2578
McKee Contract 2814A/W2
_BCI'Contract 3001




(ENG-050-0278)

|BABCOCK CONTRACTORS INC. ‘ sp._ Class B78
PITTSBURGH, PA. PIPING MATERIAL SPECIFICATION REVISION. . . _
A Subsidiary ot ‘ . 1 1
Babcock International Inc. | : PAGE .....~ .. OF, S
ORIGINAL .BY DATE APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: Erie Mining Company PROJECtNO 3901
PRESSURE | - SERVICE |PSIG 125 100
RATING 125# Solder Joint LIMITS OF. | 125 b 150
MATERTAL Copper CORROSION ALLOWANCE: Nil
REPRESENTATIVE VALVE
ITEM SIZE DESCRIPTION “NANUFACTURER (3) TAG
ASTM t
PIPE. " thru 1" | Type "K" cbppér, hard drawﬁ, plain B-88 i
end, 20' lengths ‘
Wrought copper, solder joint Chase -Brass and B-63
:FITTINGS %" thru 1" | pressure fittings Copper Co.
COUPLING |%" thru 1v | Wrought copper, solder joint, _
pressure fittings Chase 401 B-63 ’
REDUCING 1 thfu e Wrought copper, solder joint, Chase 401-R B-63
COUPLING " | pressure fittings |
CAPS %" thru 1" | Wrought copper, solder joint, Chase 416-C B-63
pressure fittings
UNION L" thru 1" | Cast cbppet, solder joint pressure Chase 402 B-63
(2) fittings
BRANCH Line Size Use ‘a tee.
CONNS. 3/4"& Smaller | Use a tee and reducing coupling on 1" line sizes and smaller.
GATE
VALVE L' thru 1" | 125# Solder joint, cast bronze Powell #1821S BG78
body.
GLOBE . ' o
' thru 1" | 125# Solder joint, cast bronze Powell #1826 BL78
VALVE
body.
NOTES: ’ .
(1) For solder joints use 50-50 tin-lead, ASTM B-32 Gr 50A with solder
' flux. Where pipe is subject to external heating use silver solder.
(2) Between dissimilar metals use insulating union, Capitol CS22 thru 77.
(3)

Brand names used for convenience only; approved equals are acceptable.
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BABCOCK CONTRACTORS INC. sp.__Class C11
PITTSBURGH, PA. . REVISION
A Subsidiary of PIPING MATERIAL SPECIFICATION 1 T
Babcock International inc. PAGE.....%.. . OF = =
ORIGINAL BY DATE APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: Erie Mining Company o PROJECT NO. 3001
PRESSURE[ 1504 RF SERVICE [PSIG 275 180 150 120
RATING ' . LIMITS of 100 400 500 650
MATERIAL| CArpon STEer ™ CORROSION ALLOWANCE: 0.057
ﬂ ITEM: SIZE DESCRIPTION ASTM
' thru 1%" | Sch. 80 (Extra strong) seamless, plain ends. A-106 Gr B
2" thru 10" { Sch., 40 (Standard weight) seamless, bevel ends| A-~53 Gr B
PIPE 12" thru 24'f 0.375" wall(Standard Weight)seamless, bevel A-53 Gr B
(6) ' ends
FITTINGS " thru 2" | 3000# forged steel, socketweld A-181 Gr 11
) 3" thru 24" | Standard Weight, seamless, buttweld A-234 Gr WPB
(6) e
PLUGS | & thru 27 [ Solid round head, forged steel, screwed A-181 Gr 11
SWAGE NIPPLES Sch. 80 (Extra Strong) seamless A-106 Gr B
‘ " thru 1%" | 150# RF Socketweld, extra strong bore A-181 Gr Iorll
FLANGES 2" 150# RF Socketweld, standard weight bore A-181 Gr Torll
(2) 46 3" thru 24" | 150# RF Weld Neck, standard weight bore A-181 Gr Torll
Alloy steel stud bolts A-193 Gr B7
BOLTS | with two semi-finished heavy hex nuts each - A-194 cr 24
IGASKETS T507 type 304 S.5. asbestos spiral-wound. Flexitallic style CG or equal.
' ‘Line Size Use a tee
1%"& Smaller  Use a tee and swage on line sizes 2" and smaller.
BRANCH | 2" & Smaller Use a sockolet on line sizes 3" and larger.
- CONNS. | 3" & Larger 8tub-in when less than line size. Reinf. per code when req'd
.REPRESENTATIVE | VALVE
. "MANUFACTURER(3]  TAG
%" thru 2" | 150-800# SW, forged steel body. Vogt #SW-12111 [CG86
GATE . '
VALVE 3" thru 24" | 150# RF flgd. ends, cast steel body| Powell #1503- CG11
P140 .
GLOBE %" thru 2" | 150-800# SW, forged steel body. Vogt #SW-12141 [CL86
VALVE | 3" thru 8" | 150# RF flgd. ends, cast steel body| Powell #1531-  |CL1l
. P140r —_— -
4" thru 2" 150-800# Piston type, SW, forged Vogt #SW-701 CC86H
CHECK steel body (horizontal only).
VALVE | 3" thru 16" | 150# Swing type, RF flgd. ends,cast| Powell #1561A- |CCll
steel body (horizontal or vertical) | Pl40O : L
1" thru 6" 150# RF flgd. ends, cast steel body| Powell #1559 CP11
PLUG wrench operated. o
VALVES | 8" thru 12" | 150# RF flgd. ends, cast steel body| Powell #1559G CP11G
Worm gear. operated.
NCYTES‘ (1) Use thredolet for instrument cdnnoctions and pluggéd vents.
(2) Use flat face flanges against flat face equipment nozzles.
(3) Brand names used for convenience only; approved equals are acceptable
(4) Orifice flanges: 300# RF WN. ASTM A-105 Gr II, bore to match pipe.
(5) ASTM A-105 Gr T or TI is acceptable for A-181 Gr I or Il requirements.
(6) Where pipe is buried, exterior surfaces shall be coated and wrapped

to confarm to mmA Cc- 203, bectlon Al, 2 (latest edxtlon )




4 -|BABCOCK CONTRACTORS INC.

PITTSBURGH, PA.

 sp.__Class C11B

ASubsidiaryof PIPING MATERIAL SPECIFICATION- REVISION_l,m__,__, o _
Babcock International Inc. PAGE. .- OF s o
ORIGINAL BY DATE APPD. DATE
REVISION BY DATE ‘APPD. DATE
CLIENT: Erie Mining Company ]PROJECTNO. 3001
PRESSURE ~ SERVICE [PSIG | 275 180 150 12y
RATING 150# RF LIMITS |7°F [100 400 500 650
MATERIAL|  Carbon Steel CORROSION ALLOWANCE: 0.05"
CITEM SIZE DESCRIPTION ASTM
L" thru 1%" | Sch. 80 (extra strong) seamleSS, plain ends A-106 Gr B :
PIPE 2" thru 10" | Sch. 40 (standard weight) seamless, bevel ends | A-53 Gr B ;
12" thru 24" 0.375" wall(standard weight)seamless, bevel A-53 Gr B i
ends ;
FITTINGS 1" thru 2" | 3000# forged steel, socketweld A-181 Gr TIT i
) 3" thru 24" | Standard Weight, seamless, buttweld A-234 Gr WPB |
PLUGS (%" thru 2" Solid round head, forged stéél, screwed A-181 Cr |1
SWAGE NIPPLES Sch. 80 (Extra S_trong) seamless A-106 Gr B o
. 14" thru 14" | 150# RF Socketweld, extra strong bore A-181 Cr lorIl
iFLAbM;ES 2" 150# RF Socketweld, standard weight bore A-181 Gr lorllI,
L2 @) 3" thru 24" | 150# RF Weld Neck, standard weight bore A-181 Gr IorIIl
Il ’ . ~
| 8oLTs | Alloy steel stud bolts A-193 Gr B7
: with two semi-finished heavy hex nuts each A=194 Gr 24

GASKETS

150# type 304 S.S. asbestos spiral-wound.

‘Flexitallic style

CG or equal.

Line Size

Use a tee.

1%"& Smaller Use a tee and swage on linec sizes 2" and smaller

NG-050-0278)

|

BRANCH | 2" & Smaller Use a sockolet on line sizes 3" and larger.
CONNS. | 3" & Larger Stub-in when less than line size. Reinf. per code when req'd.
' REPRESENTATIVE | VALVE
. MANUFACTURER(  TAG
L" thru 2" | 150-800# SW, forged steel body Vogt #SW-12111 CG86
GATE
VALVE 3" thru 24" | 150# RF flgd. ends, cast steel body|Powell #1503-P140|CG1ll
, ]4%" thru 2" | 150-800# SW, forged steel body Vogt #SW-12141 CL86
GLOBE _
VALVE [ 3" thru 8" | 150# RF flgd. ends, cast steel body (Powell #1531-P140|CL11
A L" thru 2" | 150-800# Piston type, SW, forged [Vogt #SW-701 CC86H
CHECK ' , steel body (horizontal only). \
VALVE 3" thru 16" | 150# Swing type, RF flgd. ends,cast |[Powell #1561A- cclr . !
' steel body(horizontal or vertical). |P140 :
NOTES! (1) Use thredolet'for instrument connections and plugged vents. !
- (2) Use flat face flanges against flat face equipment nozzles. ‘
" (3) Brand names used for convenience only; approved equals aré acceptable.
(4) Orifice flanges: 300# RF WN, ASTM A-105 Gr 1I, bore to match pipe.
(3)

ASTM A-105 Gr I or II is acceptable for A-181 Gr I or II requiremeats.
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BABCOCK CONTRACTORS INC. . " gp._ Class C11D B
PITTSBURGH, PA. » PIPING MATERIAL SPECIFICATION REVISION.. ... . -
A Subsidiary ot 1 !
Babcock International Inc. ) PAGE. ..~ ... OF: . = -
ORIGINAL BY DATE APPD. " |oaTE
REVISION BY DATE APPD. DATE
CLIENT: Erie Mining Company PROJECT NO. 3001
PRESSURE| 1504 RF SERVICE |PSIG | 275 180 150 120
RATING LIMITS °fF 100 400 500 650
MATERIAL| Carbon Steel CORROSION ALLOWANCE: 0.05"
ITEM SIZE ~ DESCRIPTION ‘ ASTM
Il 1" thru 1%" | Sch. 80 (Extra strong) scamless, plain ends A-106 Gr B i
. PIPE 2" thru 6" Sch. 40 (standard weight) seamless, plain ends | A~53 Gr B ;
i
FITTINGS 13" thru 2" | 3000# forged steel, socketweld A-=181 Gr T1
' ) 3" thru 6" |Standard Weight, seamless, buttweld A-234 Gr WUB
- PLUGS |% thru 2" Solid round head, forged steel, screwed A-181 Cr.li
SWAGE NIPPLES Sch. 80 (extra strong) seamless " A-106 Cr o
L" thru 1%" |150# RF Socketweld, extra strong bore A-181 Gr 1lorll:
FLANGES 2" 150# RTF Socketweld, standard weight bore A-181 Gr lorll
(2) (&) |3" thru 6" [150# RF Weld Neck, standard weight bore A-181 Gr Torll
' Alloy steel stud bolts A-193 Gr B7
BOLTS |with two semi-finished heavy hex nuts each A-194 Gr 2H
GAGKETS | I/16™ thick asbestos, ring cut type. JM-60 or equal.
Line Size- Use a tee.
1%"& Smaller Use a tee and swage on line sizes 2" and smaller.
BRANCH | 2" & Smaller Use a sockolet on line sizes 3" and larger.
CONNS. |3" & Larger Stub-in when less than line size. Reinf. per code when req'd.
REPRESENTATIVE | VALVE
MANUFAC TURE K(3 AU
L" thru 2" {150-800# SW , forged steel body Vogt #SW-12111 CGB6
GATE '
VALVE 3" thru 6" 150# RF flgd. ends, cast steel body }’ow_ell #1503-P140 [CG11
1" thru 2" |150~800# SW, forged steel body Vogt #SW-12141 CL86
GLOBE .
VALVE |3" thru 6" {150# RF flgd. ends, cast steel body Powell #1531-P140 (L1l
%" thru 2" |150-800# Piston type, SW, forged Nogt #SW-701 CC801
CHECK steel body (horizontal only). '
VALVE |{3" thru 6" [150# Swing t?rpez RF flgd. ends,cast Powell #1561A- LCll
: steel body (horizontal or vertical) | P140 ,
NOTES® (1) Use thredoléet for instrument connections and plugged vents.
(2) Use flat face flanges against flat face equipment nozzles.
(3) Brand names used for convenience only; approved equals are acceptable.
(4) Orifice flanges: 300# RF WN, ASTM A-105 Gr 11, bore to match pipe. .
(5) ASTM A-105 Gr I or II is acceptable for A-181 Gr I or II requirements. '
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.|BABCOCK CONTRACTORS INC.
PITTSBURGH, PA.

. PIPING MATERIAL SPECIFICATION -

sT-__ Class Cll1E

o REVISION__ ... .
A Subsidiary of 1 1
Babcock International Inc. PAGE . — _ OF.._. ~ .
ORIGINAL BY " |oaTEe APPD. DATE -
REVISION BY DATE APPD. DATE
PRESSURE SERVICE PSIG| 275 255 245
RATING 1504 RF LIMITS | °F 100 150 175
MATERIAL] Carbon Steel CORROSION ALLOWANCE 0.05%"
ITEM SIZE DESCRIPTION ASTM
4" thru 2" Sch. 40 (Standard Weight) secamless, threaded & A-53 Gr. B
i : coupled. s !
PIPE 24" thru 10" Sch. p40 (standard Weight) seamless, bevel end | A-53 Gr. B
12" t 24'1 0.375" wall (Standard Weight) seamless, bevel !
(6) hru v ( g ! ends A-53 Gr. B ;
L" thru 2" 300# malleable iron, screwed ends A-181 Gr. 1I
4F|TG}NGS 24" thru 24"| Standard Weight, seamless, butt weld ends A-234 Gr. WPB :
(6) '
PLUGS [ %" thru 2" | Solid round head, forged steel, screwed A-181 Gr. 11
‘SWAGE NIPPLES Sch. 80 (Extra Strong) seamless ) A-106 Gr. B
k" thru 2% 150# RF threaded, standard weight bore A-181 Gr. IorII
FLANGES|2%" thru 24" | 1504 RF Weld Neck, standard weight bore A-181 Gr. IorIp
(2) (4e) | |
Carbon stee) machine bolts with one semi-finished heavy A-193 Gr. B7 i
BOLTS | hex nut each. A-194 Gr. 2H |
GASKETS 1/16" thick compressed asbestos, flat ring, for raised face flanges.
Line Size Use a tee. !
1%" & Smaller Use a tee and reducer on line sizes 2" and smaller. g
BRANCH | 2" & Smallex Use a thredolet on line sizes 3" and larger. K
CONNS. | 3" & Larger Stub-in when less than line size. Reinforce per code when
required. REPRESENTATIVE | VALVE -
MANUFACTURER (3)]  TAG
& thru 2" 150-800# SE, forged steel body Vogt 12111-F8M. CG85T
GATE i
VALVE | 24" thru 24ﬁ 150# RF flgd. ends, cast steel body {Powell #1503- CG1l1l '
" thru 2" 150-800# Sﬁ, forged steel body. vVogt 22141-F8M CL85T
GLOBE _ _
- VALVE | 24" thru 8" | 140# RF flgd. ends, cast steel body [Powell #1531- CL1l
4" thru 2" 150-800# swing type, SE, forged stl|Vogt S-701 CC85H
CHECK body (horizontal only). ‘
VALVE 24" thru 16"l 150# swing type, RF flgd. ends,cast [Powell #1561A- cCl11
‘ . stl. body (horizontal or vertical)
» 1* thru &" 150# RF flgd. ends, cast steel body (Powell #1559 CP11l
PLUG wrench operated. . i
nVALVE 8" thru 12" | 150# RF flgd. ends, cast steel body [Powell #1559G CP11G
Worm gear operated. ' ,
NOTES: (1) Use thredolet for instrument connections and plugged vents. |

(2) Use flat face flanges against flat face equipment nozzles

(3) Brand names used for convenience only; approved equals are acceptable ‘

(4) orifice

flanges: 300# RF WN, ASTM A-105 Gr

exterior surfaces shal

II, bore to match pipe.

(5) ASTM A-105 Gr I or II is acceptable for A-181 Gr I or II Requirements.,
(6) Where pipe is buried, '
to conform to AWWA C-203,

1 be coated and wrapped

Section Al.2 (latest edition).




BABCOCK CONTRACTORS INC. . SPa_ Class C‘15A
PITTSBURGH, PA. PIPING MATERIAL SPECIFICATION REVISION.
A Subsidiary of 1 1
Babcock International Inc. PAGE _. - OF. -
ORIGINAL BY - DATE APPD. DATE
REVISION | BY DATE - APPD. DATE

CLIENT: Erie Mining Company

PROJECT NO. 3001

PRESSURE o SERVICE {PSIG 760 380
RATING 150# Screwed LIMITS oF 10 %00
MATERIAL | Carbon Steel & Copper Tubing CORROSION ALLOWANCE: 0.05"
ITEM SIZE DESCRIPTION ASTM
L" thru 1%" |Sch. 80 (Extra Strong) seamless, plain ends A-106 Gr B
PIPE 2" Sch. 40 (standard weight) seamless, plain ends |A-53 Gr B
%" 0.D. . 0.032" wall, soft.annealed, seamless copper B~42 or B-75
tubing.
5" thru 2" 3000# forged steel, screwed A-181 Gr 11
F‘iT;NGS L' 0.D. - Brass compression, swagelok or equal
I )
PLUGS |5 thru 2" |Solid round head, forged steel, screwed A-181 Gr 11

‘SWAGE NIPPLES

Sch. 80 (extra strong) seamless

A-106 Gr B

FLANGES
(2) (4)

. BOLTS

GASKETS |

Line Size

15"s Smaller

Use a tee.
Use a tee and swage.

(ENG-050-0278)

BRANCH

CONNS. —
REPRESENTATIVE | VAILVE
MANUFACTURER(M TAG

GATE: 5" thru 2" |150#-180# SE, forged steel body Vogt #12111 LG85v

VALVE

GLOBE |4 thru 2" [150#-180# SE, forged steel body. Vogt #12141 CL8SV

VALVE ~ : 4 :

%" thru 2" [150#-800# Piston type, SE, forged Vogt #701 CC85H

CHECK steel body (horizontal only) :

VALVE :

NOTES:

(1) Brand names used for convenience only; approved equals are acceptable.




'|[BABCOCK CONTRACTORS INC. : SPu___gé%é . _
. . PITTSBURGH, PA. -
: ' REVISION . __—. ... .
A Subsidiary of PIPING MATERIAL SPECIFICATION ) o
Babcock International Inc. PAGE . __..... .. OF.'_______
ORIGINAL Y - DATE APPD. ’ DATE
REVISION BY "~ | DATE APPD. DATE
CLIENT:  Erie Mining Company , ]PROJECTNO, 3001
PRESSURE ‘ ) SERVICE | PSIG }
RATING | 600# RF ' ) LIMITS | °F | SEE PAGE 2
MATERIAL] Carbon Steel CORROSION ALLOWANCE . 0.05"
i
ITEM SIZE . DESCRIPTION , _ ASTM ‘
N thru 2" Sch. 80 (Extra Strong) seamless, plain end A-106, Gr. B
25" thru 6" Sch. 40 (Std. weight) seamless, bevel ends A-53, Gr. B

PIPE |g" thru 14" | 0.500" wall (Std. weight) seamless, bevei ends|A-53, Gr. B

FITTINGS %" thru 2" 3000# forged steel, socketweld A-181 Gr. II
24%" thru 6" Standard weight, seamless, buttweld A-234, Gr.WPB
() 8" thru 14" Extra strong, scamless, buttweld =234, Gr. WB
PLUGS |4" thru 2" Solid round head, forged steel, screwed A-181, Gr. II |
SWAGE NIPPLES Sch. 80 (extra strong) seamless A-106, Gr. B |
4" thru 2" 600# RF socketweld extra strong bore A-105, Gr.lorIE
FLANGES|24" thru 6" | 600# RF weld neck, standard weight bore A-105 Gr.Iorll |
(2) (4) 8" thru 14" 600# RF weld neck, extra strong bore A-105 Gr.IorII
Alloy steel stud bolts with 2 semi-finished heavy Hex. nuts
BOLTS each. ,
. ) [ ] 1% -8% Steel d
GASKETS wlj_%,ﬁaéa‘fr, &qd(_ ecgg S%Jt.%q \l& (é IT3at r1ng w/an Cr-8% N1 eel winding
Line Size , _Use a tee. : .
1%" & Smaller Use a tee & reducer on line sizes 2" & smaller. :
BRANCH 2" & sSmaller Use a sockolet on line sizes 3" & larger. !
CONNS. 3" & Larger ‘Stub-in when less than line size. Reinforce pex . .
code when required. REPRESENTATIVE | VALVE ;
| _ | MANUFACTURER (3)| _ TAG
4" thru 2" | 150-800# SW forged steel body Vogt #SW-12111  |CG86
GATE : | :
VALVE [24%" thru 14" 680# RF flanged ends, cast steel Powell #6003 CcG61
ody . )
" thru 2" 150-800# SW forged steel body Vogt #SW-12141 CL86
"GLOBE | . . |
“VALVE [2%" thru 600# RF flanged ends Powell #6031 CL61 .
4" thru 2" 150-800# piston type, SW, forged
A steel body (horxzon&al only) ™ - Vogt #SW-701 CC86H
CHECK (24" thru 12" | 600# swing type, RF flanged ends, -
VALVE : L?_Ict:_a:i)tccl body (horizontal or vertpowell #6061 ccel

NOTES: (1) Use thredolet for instrument connections & plugged vents.
(2) oOrifice flanges: -600# RF WN, ASTM A-105 Gr. II; bore to match plpn
(3) Brand names used for convenience only; approved equals are accuptible.
(4) ASTM A-105 Gr. I or II is acceptable for -A-181 Gr. I or II requiremeuts’

NG-050-0278)
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‘G-052-0278) |

BABCOCK CONTRACTORS INC. SP C61A
. PITTSBURGH, PA. . PIPING MATERIAL SPECIFICATION . REVISION o
A Subsidiary ot 2 2
Babcock International Inc. PAGE_ _...OF',.. _—
PRESSURE - TEMPERATURE SERVICE LIMITS
MAXIMUM DESIGN PRESSURES, PSIG
NOM. Design Temperatures F
PIPE {-20 to ,
SIZE | 100° 200 | 4oo 650 750 900 1050 | 1200
374 | 1440 | 1400 | 1330 | 1030 850
| 1440 | 1400 | 1330 | 1030 | 850
: 1y | 1wso | w00 | 1330 | 1030 850
2 440 | T4Uu | 1267 T 1030 | 850 o %
. S v S
3 1440 | 1400 | 1330 | 1030 850 = i =
' . N o
L 1439 | 1374 | 1241 | 1030 850 < = o
o il
6 | 1205 | 1151 | 1039 904 780 =
8 1h40 | 1400 | 1330 | 1030 850
10 IhAO‘ 1400 | 1280 | 1030 850
12 1245 | 1189 | 1074 934 806
14 1132 ] 10817 976 | 8u9 | 733




(ENG-050-0278)

BABCOCK CONTRACTORS INC.
PITTSBURGH, PA. '

gp-__Class CAlJ

: REVISION _ ... . _.
A Subsidiary of PIPING MATERIAL SPECIFICATION 1 2
Babcock International Inc. PAGE .= ~OF = —
ORIGINAL BY DATE APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: ©  Erie Mining Company SERVICE "WC *+25
PRESSURE
RATING 125# FF LIMITS OF 850
REPRESENTATIVE
ITEM SIZE DESCRIPTION MANUFACTURER ASTM
X" thru 1%%| Sch. 80, scamless, plain end A-106
. ’ Gr, B
.2" thru 12"] sch. 40, seamless, bevel ends A 106
PIPE ' Gr, B
‘14" thru 36"| E.R.W, carbon steel A-155
. : Longitudinal welded Gr, KC65
Bevel ends, %" wall Class 2
L" thru 14" |3000# carbon steel socketweld A-105 Gr II
2" thru 12" |standard weight, buttweld A 234
R Gr NPB
14" thru 36" |fabricated from pipe mitre bends
FITTINGS .
NOTE: Pulled bends preferred up
to 6" N,B, radius 3 x N,.B., minimum
{tees 2" and above to be fabricated
from pipe.
4" thru 2" |150# FF slip~on carbon steel A=105
FPLANGES Gr II
3" thru 60" ]125# FF slip-on light weight A-285
pattern Gr B
Alloy steel studbolts to ASTM Al93 Gr B7 nuts to ASTM A194
BOLTS grade 2H. UNC threads. ’
GASKETS % thru 6" C.A.F, full faced to ASA 125# 1/10" thick
8" thru 12" C.A.F. full faced to ASA 125% 1/8" thick
14" thru 36" 1/4" dia., asbestos rope and asbestos putty




BABCOCK CONTRACTORS INC.
PITTSBURGH, PA.

ST Class CAlJ

(ENG-052-0278)

ik REVISION
A Subsidiary of 2
Babcock International Inc. PAGE - OF
ITEM SIZE DESCRIPTION REPRESENTATIVE
MANUFACTURER
GATE L" thru %" |800# forged steel body, socket ASTM
VALVE |~ A 105 weld ends to ASA Bl6-11, rising
stem, louse disc, renewable seat,
0.5.8Y. bulted cover, 13% chrome
trim,
2" thru 42" |125# solid sedge F,F, flanged ends. Bryan Dunkin
‘ All iron construction to meehanite cu. LTD.
H.D, type. - Bolted bonnet 0.5.& Y File No. 994
rising stem
" CHECK %" thru 10" |125# F.F. flanged ends swing type. mission
VALVE Cast iron to fit between ASA 125# style "K"
flanges metal to metal seal ¢




3-0:50-0278)

(5)

to conform to AWWA C-

203,

-[BABCOCK CONTRACTORS INC. gp. Class GI5
PHTSBUB?H,PA. . PIPING MATERIAL SPECIFICATION REVISION. . N
A Subsidiary of 1 v 1
Babcock International Inc. PAGE ... OF . ——
ORIGINAL BY DATE APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT:  Erie Mining Company PROJECT NO. 3001
——r—
PRESSURE ' SERVICE [PSIG 200 125
2
RATING 125# Screwed LIMITS | oF 100 350
MATERIAL| Galvanized Carbon Steel CORROSION ALLOWANCE: 0.05"
ITEM SIZE ~ DESCRIPTION ASTM
L" thru 14" | Sch., 80 (Extra strong) seamless, galvanized A-106 Gr. B
T &.C '
PIPE 2" thru 6" Sch. 40 (Standard weight) seamless, galvanized A-53 Gr. B
(3) (T & C).
FITTINGS| %" thru 6" | 150# malleable iron, galvanized, screwed
(1 (s) L
PLUGS |2 thru 2" [Solid galvanized iron square head, screwed.
SWAGE NIPPLES Sch., 80 (Extra strong) seamless, galvanized. A-106 Gr B
FLANGES|%" thru 6" |150# FF threaded A-181 Gr TorlII
(2) (X5} |
! BOLTS Square head machine bolts A-307 Gr B
with one semi--finish heavy hex nut each A-307
GASKETS | 1/16" thick asbestos full face with bolt holes. JM-60 or equal.
: Line Size Use a tee, .
A 4" & Smaller Use a tee and reducer on line sizes 6" and smaller.
BRANCH |-
CONNS.
REPRESENTATIVE | VALVE
MANUFACTURER3Y  TAG .
%" thru 2" |125# SE, cast bronze body Powell #5008 BC7S
GATE A
VALVE | 3" thru 6" |150# FF flgd ends, cast bronze body | Powell #1414G BG12
L" thru 2" | 125# SE, cast bronze-body Powell #650 BL75
GLOBE ‘ '
VALVE |3" thru 4" |150# FF flgd. ends, cast bronze body Powell #1139 BL12
L" thru 2" |125# Swing Type, SE, cast bronze, Powell #578 BC75
CHECK body (horizontal or vertical)
VALVE |3" thru 4" |150# Swing type, FF flgd. ends, cast] Powell #2433 BC12
bronze body (horizontal or vertical)
NOTES! (1) Use Teflon tape on screwed pipe connections, _
(2) ASTM A-105 Gr I or II is acceptable for A-181 Cr I or II requirements.
(3) Brand names used for convenience only; approved equals are acceptable.
(4) Use Class C72 for line sizes above 6".

Where pipe is buried, exterior surfaces shall b¢ coalel and wrapped
Scction Al.2 (latest edition).
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-[BABCOCK CONTRACTORS INC. | sp.__ Class G75A _
PHTSBQRGH.PA. g PIPING MATERIAL SPECIFICATION REVISION )
A Subsidiary ot ’ 1 1
Babcock International Inc. PAGE. .0 _..OF: 5.
ORIGINAL BY DATE APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: Erie Mining Company o PROJECT NO. - 3001
PRESSURE ) SERVICE {PSIG 200 125
RATING | 1251 Serewed LIMITS | °F 100 350
MATERIAL| Galv. Carbon Steel & Copper Tubing | CORROSION ALLOWANCE: 0.05
ITEM SIZE DESCRIPTION - ASTM
% thru 1%" |Sch. 80 (Extra Strong) Galvanized T & C A-106 Cr. B
12" thru 6" Sch. 40 (Standard Weight) Galvanized T & C A-106 Gr. B
PIPE |1y thru %" |0.030", 0.032", 0.035" wall respectively, soft | B-75 type DHP |
: annealed copper tubiné.
! " thru %" Same as above with PVC covering. . B-75 type DHP
N L tulti-tube bundle: Copper or PVC w/PV(C sheath
EFITTINGS %" thru 6" }3000# Forged steel, galvanized, threaded ends |A-181 Gr II
i (n " thru %" |Brass compression, Swagelok or equal
PLUGS |% thru 2" |[Solid round head, forged steel. galv., screved |A-181 Gr T1
SWAGE NIPPLES Sch. 80 (Extra Strong) seamless zinc plated  |A-106 Gr B
\FLANGE | | ’-
LANGES 1" thru 6" |[150# FF threaded . A-181 Gr IorlIl
(2) (4) , .
i Square head machine bolts A-307 Gr B
BOLTS |with one semi-finished heavy hex nut each A-307
GASKETS[1/16" thick asbestos full face with bolt holes. JM-60 or equal.
Line Size Use a tee
4" & Smaller Use a tee and swage on line sizes 6" and smaller.
.BRANCH .
CONNS, ' _
REPRESENTATIVE | VALVE
. MANUFACTURER(3Y TAG
4" thru 2" [125/ SE, cast bronze body Powell #5008 BG75
GATE o
VALVE |{3" thru 6" |150# FF flgd. ends, cast bronze body| Powell #1414G 3G12
" thru 2" |125# SE, cast bronze body Powell #650 BL75
GLOBE _ :
VALVE 3" and 4" 150# FF flgd. ends, cast bronze body| Powell #1139 BL12
%7 thru 2" |125f Swing Type, SE, cast bronze Powell #578 BC75
CHECK body (horizontal or vertical)
VALVE 3" and 4" 150# Swing Type, FF flgd. ends, cast|Powell #2433 BC12
‘ bronze body (horiz. or vert.) :

NOTES: (1) Use Teflon tape on screwed pipe connectious. !
(2) ASTM A-105 Gr 1 or 11 is acceptable for A-181 Gr I or II requirements. '
(3) Brand names used for convenience only; approved equals are acceptable. -
(4) Tubing support for widths 3" and less, use-galvanized steel raceway;
for widths 6" to 30" use ladder typc rigid rack, P & W or equal.




(ENG-050-0278)

BABCOCK CONTRACTORS INC. p. Class ¥89
PITTSBURGH. PA. 'PIPING MATERIAL SPECIFICATION REVISION
A Subsidiary of N 1 1
Babcock International Inc. PAGE ...~ ....OF. .. -
- ORIGINAL BY . DATE APPD. DATE
REVISION BY DATE" APPD. DATE
CLIENT:  Erie Mining Company ' | PROJECT NO. 3001
14 . N
PRESSURE . e Cravity Oily Water
RATTNG Atmospheric SERVICE | ) ain Sewer System
MATERIAL “Cast lron & Asbestos Cement
TTEM SIZE DESCRIPTION ASTM
‘PIPE 4" thru 10" | Extra heavy cast iron pipe, gasketed hub and spigot A-74
(1), (2), without a bead. ‘ :
(3) . Five and ten foot laying length.
6" thru 30" | Non-pressure asbestos cement pipe C-428
Standard 13, 10 or 6% foot laying lengths depending
on _size or class.
A 4" thru 10" | Extra heavy cast iron, gasketed hub and spigot A-74
FITTINGS © | without a bead. '
6" thru 30" | Non-pressure asbestos cement, ring-tite. C-428
JOINT Cast Iron O}l res;stant rubber ring gasket.
‘MATERIAL :
Asbestos Couplings with oil-resistant rubber rings.
Cement ' '
REPRLESENTATIVE
MANUFACTURER
SEAL 24" to Precast concrete with internal Lock Joint
BOXES 48" 1.D. ladder and solid manway cover. Pipe Co.
-NOTES (l) Class of asbestos cement pipe and fittings to be determined by

installation conditions, such as depth of plpe, soil loading, etc.
" (2) Minimum size of laterals to be 4".
(3) Minimum size of headers to be 6".
(4) Other materials may be requured for collection -point piping (i.e.
carbon steel for pump drains, etc.).
identified on design drawings.

oy

These specialties will be
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

INSTRUMENTATION SPECIFICATIONS:

Specification Index
Instrument Index
Specifications and Data Sheets

DOE Contract ET-78-C-01-2578
McKee Contract 2814A/W2
BCI Contract 3001
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‘ENG 09-0278)

BABCOCK CONTRACTORS INC.
PITTSBURGH, PA,

A Subsidiary of
Babcock International Inc.

SPECIFICATION INDEX REVISION_1
' PAGE 1 _ oF 2

ORIGINAL

BY

R. Moyta DATE g-9-78 APPD. DATE

REVISION 1

8y

ZK

DATE 1-31-79 APPD. DATE

CLIENT:  ERIE MINING COMPANY, HOYT LAKES, MN.

|ProsECT NO. 3001 g 1

SPECIFICATION

NUMBER
8030
8041
8021
811i
8131
8141
8142
8149
8150
8161
8180
8201
8206
8216

- 8236
8301
8311
8312
8331
8400
8405
8420

8424

DESCRIPTION

Switch-Electronic Signal Monitor
i I/P Signal Converter |
Signal Converter -

Miniature Strip Chart Recorder
Miniature Panel Indicator
Miniat;re Manual Loading Station
Miniatﬁre Indicafing Cont;bl Stafion
. Miniature Indicating Ratio Control Station
Annunciator | |

Timer

Main Instrument Panel

Dial Thermometer (Bi-Metal)

Indicating Pyrometer
‘Thermocouple Assemblies
Temperature Transmitter

Pressure Gage

Pressure Transmitier

Differential Pressure Transmitter
Pressure Switch

Liquid Level Gage Glass

Rotgmeter

Orifice Plate

Annubar




IENG 0520278}

BABCOCK CONTRACTORS INC.
PITTSBURGH, PA.

A Subsidiary of
Elabqock International Ino.

SPECIFICATION ‘INDEX

SP-8003

REVISION._. -.].'__.-.__4_____-_

PAGE.....2 _OF _ 2 ___

SPECIFICATION
NUMBER

8522
8527. -
8540
8542
8610
8612
8616
8620
8650
8660
8710
8800

8820

4DESCRIPTION
Level Transmitter (Displacement Type)
Level Transmitterxr (Capacitance Type)
Level Switch kBall Float Type)
Levél Swiﬁéh (Capacitance Type)
Control Vaivé (Butterfly)
éontrol Valve.(Globe)
Contrél Valve (Piug)

Three Port Control Valve

~ Solenoid Valve

Pressure Regulating Valve
Pressure Safety Relief Valve
Programmable Controller:

Weigh System




* |BABCOCK CONTRACTORS INC. | - ' &p._8001 ;
PITTSBURGH, PA. . ; A . i '
Babcock International Inc. . - : ' PAGE : OF —
ORIGINAL BY R. MOYTA DATE g/31/78 |APPD. DATE 7
REVISION 1 BY 2K DATE 1/31/79 | APPD. DATE
CLIENT: ©  ERIE MINING COMPANY : PROJECTNO. 3001 @ I
TAG - : ‘ . MANUFACTURER AND SPECIFICATION
NUMBER - DESCRIPTION MODEL NUMBER NUMBER
Loop No. 21000 /PI Dwg: Y-11
Programmable Controller
WUC-21000 Programmable Control System B 8800
e AN-1 . Annunciator 8150
Semi-Graphic - Main Control Panell

cpP-1 . MAIN CONTROL PANEL /Dwg. No. K-01 8180

(ENG 650-0278)
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(ENG 050-0278)

BABCOCK CONTRACTOBS INC. . ) sp- 8001 e
PITTSBURGH, PA
- A REVISION 1 -
A Subsidiary of lNSTRUMENT INDEX 2 A
Babcock International Inc. : PAGE__ .4 OF
ORIGINAL BY R. MOYTA DATE  g/31/78 | APPD. DATE
REVISION 1 BY 7K DATE 1/31/79 APPD. DATE
CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 @ 1.
TAG MANUFACTURER AND SPECIFICATION
E N
NUMBER DESCRIPTIO MODEL NUMBER NUMBER
Loop No. 21101/PX Dwg: ¥-11
) Coal Surge Hopper-Level Control
LE-21101 Probe W/LS-21101 8542
Ls—éllOl Level Switch (Capacitance Type) 8542
LAL-21101 Annunciator Alarm Point 8150
.LH-21101 Panel Lamp 8180
' LL-21101 Panel Lamp 8180
Loop No. 21102/PI Dwg: Y-11
Gasifier Coal Charge Control
LE=21102 Prohe W/IYS=21102 : 8527
LIS-21102 Level Indicating Switch (Cap.Type) 8527 -
LAH-21102 Annunciator Alarm Point 8150
- LAL-21102 Annunciator Alarm Point 8150
FV-21102 Control Valve (Plug) 8616
w/FY-21102 Solenoid Valve & (2)-
25-21102 A & B Position Switches




(ENG -050-0278)

BABCOCK CONTRACTORS INC. ' ‘ sp.. 8001
PITTSBURGH, PA '
N 1
e | INSTRUMENT INDEX | sevmon 3~
Babcock International Inc. . ) ) PAGE._ ..~ _ .- _OF _ ___ . ___
ORIGINAL BY - R. MOYTA DATE 8/31/78 APPD. DATE
REVISION 1 8Y ZK DATE1/31/79 APPD, DATE
CLIENT: ERIE MINING COMPANY ‘ IPROJECT NO. 3001 91
TAG - MANUFACTURER AND - SPECIFICATION
D
NUMBER ESCRIPTION MODEL NUMBER NUMBER
Loop No,. 21103 /PI Dwg: ¥-11
Gasifier Ccal Charge Control
QE~21103 Weight System 8820
PR=21103 Recorder 8820
PV-21103 Control Valve (Globe) 8612
.| w/FY-21103A Solenoid Valve j
FV-21103 Plug valve w/FY-21103B Solenoid 8616
1| Valve & (2)- 2S-21103A & B Positio
Switches
HS-21103 Selector Switch 8180
Loop No. 21104 /PI Dwg: Y-11
Low Pressure Boilér-Level Control
LT-21104 Level Transmitter (Displacément) 8522
LSH-21104 Current Switch 8030
LSL-21104 Current Switch 8030
LAH-21104 Annunciator Alarm Point 8150
LAL-21104 Annunciator Alarm Point 8150
LIC-21104 Controller 8142
1/P-21104 1/p signal'Convertef - 8041
LV-21104 Control Valve (Globe) 8612




~ |sAscock convRactomrswe. [ 0 T sp._8001 " L
PITTSBURGH, PA. |
AS ,NSTRUMENT lN DEX REVISION . __.__ .. 1 .
ubsidiary ot . 4 A
Babcock International Ine. ' PAGE OF
ORIGINAL BY R. Moyta DATE g/31/78 | APPD. DATE
REVISION -~ 1 B8Y 2K DATE 1/31/79 | APPD. . DATE
CUENT:  ERIE MINING COMPANY [prOsECT NO. 3001 ¢ 1
TAG - MANUFACTURER AND SPECIFICATION
: S T
NUMBER DESCRIPTION MODEL NUMBER NUMBER
Loop No. 21105 /PI Dwg: y-11
Low Pressure Boiler-Level, Pressurp,
_ Temperature Indication
LG-21105 Gauge Glass 8400
PI-21105 Pressure Gauge 8301
TI1-21105 Dial Thermometer (Bi-Metal)w/Well 8201
Loop No. 21106 /PI Dwg: Y-11
Low Pressure Steam Drum - Press
& Level Indication
PT-21106 Pressure Transmitter
PSH-21106  Current Switch
PSL~21106 Current Switch
PAH—21106 _Annunciator Alarm Point
PAL-21106 Annunciator Alarm Point
PR-21106 - Recorder
1.G-21106 Cauge Glass
Loop No. 21107 /PI Dwg: Y-11
Low Pressure Boiler-Pressure
Relief
PSvV-21107 Pressure Safety Valve

(ENGL50L278)
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BABCOCK CONTRACTORS lNlc. | SP. 8001
PITTSBURGH, PA. INNCTDI INT r i ) ' '
A Subsidiiry of l N S T R U M E N T l N D E X REVISION_ .. .1 ___ .
Babcock international Inc. PAGE.. _.3 "{\...MOF_‘__..___
ORIGINAL 8y R. MOYTA DATE 8/31/78 | APPD. DATE
REVISION 1 BY ZK DATE 1/31/79 APPD. DATE
CLIENT: ERIE MINING COMPANY ’ [ PrROJECT NO. - 3001 @ I.
TAG - MANUFACTURER AND SPECIFICATION
DESCRIPTION
NUMBER : MODEL NUMBER NUMBER
Loop No. 21108 /PI Dwg: Y-11
1 Low. Pressure Boiler-Steam Flow
‘Record '
FE-21108 Annubar 8424
FT-21108 D/P Transmitter 8312
FR-21108 Recorder 8111
Loop No. 21109/PI Dwg: ¥Y-11
Combustion Steam-Flow Ratio
Control
FE-21109 Annubar 8424
FT-21109 D/P Transmitter 8312
FR-21109 Recorder 8111
FFC-21109 Ratio Controller 8149 ~
1/P-21109 I/P Signal Converter 8041
FV-21109 - Control Valve (Globe) 8612
RO-21109 "Restricting Orifice Plate 8420
PI-21109 Pressure Gauge w/Syphon 8301




BABCOCK comnAchns INC.

oo | INSTRUMENT INDEX | rerson =i

sp.__8001 _

Babcock International Inc. PAGE 6_A OF

ORIGINAL . BY R. MOYTA DATE 8/31/78 APPD. . DATE
REVISION - 1 BY 7K DATE 1/31/79| APPD. DATE
CLIENT: ERIE MINING COMPANY ]PF\OJECT NO. 3001 ¢ I
TAC - MANUFACTURER AND SPECIFICATION
: DESCRIPTION .
NUMBER : MODEL NUMBER NUMBER

LOOP NO. 21110 /PI Dwg: Y-11

Blast-Température & Pressure

Record
TE-21110 Thermoéouple Assembly ) ' 8216
TT-21110 . .| Temperature Transmitter 8236
PT-21110 Pressure Transmitter ‘ ‘8311
UR-21110 { Recorder - 8111
PSH-21110 Current Switch . ' 8030
PSL-21110 . Current Switch ' ' 8030
PAH-21110 Annungiatoxr Alarm Point a 8150
PAL-21110 | Annunciator Alarm Point A ~ 8150
PI-21110 Pressure Géuge w/Siphon 8301
TI-21110 Dial Thermometer (Bi-Metal) - 8201

Loop No. 21111 /PI Dwg: Y-11
Combustion ‘Air Flow-Ratio

"Control
FE-21111 Annubar A 8424
FT-21111 . D/P Transmitter : 8312
FR-21111 Recorder : 8111
FIC-21111 Controllerxr _ 8l4s
I/P-21111 I/P Signal Converter : , . 8041

FV-21111 Control Valve (Butterfly) ' 8610

(ENG-OSO-ON'B)
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BABCOCK CONTRACTORS INC.
PITTSBURGH, PA.

A Subsidiary of
Babcock International Inc.

INSTRUMENT  INDEX

sp-__8001

REVISION
PAGE___ 7

1
OF

ORIGINAL BY. R. MOYTA DATE g/31/78 | APPD. DATE
| REVISION 1 BY . ZK DATE 1/31/79 | APPD. DATE
| CLIENT: ERIE MINING COMPANY [prosecTnO. 3n0) g T
TAG - MANUFACTURER AND SPECIFICATION
NUMBER DESCRIPTION MODEL NUMBER NUMBER
Loop No. 21112/PI Dwg: Y-11
Clean Gas-Temperature & Pressure
Indication ‘
PI-21112 Pressure Gauge 8301
TI-21112 Indicating Pyrometer B2Q6
Loop No. 21113/PI Dwg: ¥-11
Top Gas-Tempekature & Pressure
Indication
TI-21113 Dial Thermometer (Bi-Metal) 8201
PI-21113 Pressure Gauge w/Seal 8301
Loop No. 21114/PI Dwg: Y-11
Top Gas-Temperature Control
TE-21114 Thermocouple Assembly 8216
TT-21114 Temperature Transmitter 8236
TS-21114 Current Switch 8030
TAH-21114 Ann. Alarm Point 8150
TR~-21114 Recorder 8111
"TIC-21114 Controller 8142
1/pP-21114 I/P Signal Converter 8041
TVvV-21114 Control Valve (Butterfly) ' 8610
TI-21114 Dial Thermometer (Bi-Metal) 8201




|BABCOCK CONTRACTORS INC. sp._8001

rsasetes | INSTRUMENT INDEX | vaon 3

PAGE _ 8 . .4 WOF

Babcock International Inc.

ORIGINAL BY R. Moyta DATE 8/31/78 | APPD. DATE
REVISION 1. By 2ZK DATE 1/31/79 | appD. DATE
CLIENT: °  ERIE MINING COMPANY PROJECTNO. 3001 g I
. ‘TAC ' : ’ MANUFACTURER AND . SPECIFICATION
: DESCRIPTION
\ . NUMBER | ‘ MODEL NUMBER NUMBER

Loop No. 21116/PI Dwg: Y-11

" Gas Cooler Feed Water~-Pressure
Relief

PSV-21116 Pressure Safety Valve ' 8710

Loop No. 21117/PI Dwg: Y-11
Purge Gas to Lock Hopper Ilow

Control
FI-21117 | Rotameter ' - 8405
PRV-21117 = Press. Red. Valve 8660
FV-21117 Flow Valve (Solenoid) - 8650

(ENG-C50-C27¢)
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BABCOCK CONTRACTORS INC. ' sp._8001
PITTSBURGH, PA, ’ '
ASb/d/f of ) INSTRUMENT 'NDEX REVISION . 1
et : ' ' : ' page. _2. A oF
Babcock International Inc. : v S T e I e
ORIGINAL BY R. Moyta DATE g/31/78 | APPD. DATE
'REVISION 1 BY 2K DATE  1/31/79 | APPD. DATE
CLIENT:  ERIE MINING COMPANY PROJECT NO. 3001 ¢ I
"TAG MANUFACTURER AND SPECIFICATION
L DESCRIPTION
NUMBER MODEL NUMBER NUMBER
Loop No. 21119/PI Dwg: Y-11l
. Steam to Upper Ring Flow
Tntegration
PI-21119 Pressure Gauge w/Siphon 8301
Loop No. 21120/PI Dwg: Y-11.
Steam to Lower Ring Flow
Inteqration
PI-21120 Pressure Gauge w/Siphon 8301
" PRV-21120 Pressure REgulator 8660




(ENG-050-0278)

BABCOCK CONTRACTORS INC. : : . sp.__8001
PITTSBURGH, PA. Y
' ISON 1 .
oo o INSTRUMENT INDEX REVSION-___
Babeock International Inc. PAGE OF. _
ORIGINAL BY R. MOYTA DATE 8/31/78 | APPD. DATE
REVISION 1 8Y  zK DATE 1/31/79 | APPD. DATE
CLIENT: ERIE MINING COMPANY PROJECTNO. 3001 ¢ I-
TAG - MANUFACTURER AND SPECIFICATION
DESCRIPTICN
NUMBER MODEL NUMBER NUMBER
LOOP. NO. 21124 /PI Dwg: Y-11
Gasifier Bed Temperature Record
& Grate Speed Control
TE-21124 Thermocouple Assembly (Dual) 8216
TT-21124 A Temperature Transmitter 8236
T7-21124 B Tempcrature Transmitter 8236
TR-21124 Recorder . 8111
HS-21124 Selector Switch 8180
SC~21124 Pulser 8021
SY-21124 . Solenoid Valve By Others
HC-21124 Manual Loading Station 8141
Loop No. 21125/PI Dwg: Y-11
Process Gas Emergency Relief
HC-21125 Manual ‘Loader 8141
1/P-21125 I/P signal Converter 8041
FV-21125 Control Valve (Butterfly) 8610
w/tY-21125 Solenoid Valve
Loop No. 21126/PI Dwg: Y-1l1
Tar Cyclone Blowdown Control
"HC-21126 Manual Loader 8141
I1/P-21126 I/P Signal Converter 8041
Fv-21126 Control Valve (Butterfly) 8610
w/FY=-21126 Solenoid Valve
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BABCOCK CONTRACTORS INC.

PITTSBURGH, PA.

A Subsidiary of
Babcock International Inc.

INSTRUMENT INDEX

SP-

REVISION
page_ 11 A of

1

ORIGINAL ay R. MOYTA DATE 8/31/78 | ApPPD. DATE
REVISION 1l :) 4 ZK DATE 1/31/79 APPD. DATE
CLIENT: ERIE MINING COMPANY PROJECTNO. 3001 9 I
TAG - MANUFACTURER AND SPECIFICATION
- ESCR
NUMBER DESCRIPTICN MODEL NUMBER NUMBER
Loop No. 21127 /PI Dwg: ¥-11
Gasifier Emergency Relief
HC-21127 Manual Loader 8141
I/P-21127 "1/P Signal Converter 8041
Fv-21127 Control Valve (Butterfly) 8610
w/FY=21127 Solenoid Valve ’
- Loop No. 21128 /PI Dwg: Y-11
Dust Cyclone Level Alarm
LS-21128 Level Switch (Capacitance Type) 8542
LAH-21128 Ann. Alarm Point 8150
Loop No. 21129 /PI Dwg: ¥Y-11
Tar Cyclone Level Alarm
LS-21129 Level Switch (Capacitance Type) 8542
LAH-21129 Ann. Alarm Point 8150
Loop No. 21130/PI Dwg: Y-11
Emergency Draft Control
HC-21130 Manual Loader 8141
I1/P-21130 I/P Signal Converter 8041
PV-21130 Control Valve (Butterfly) 8610
w/FY=-2130 Solenoid Valve
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BABCOCK CONTRACTORS INC.
PITTSBURGH, PA.

A Subsidiary of
Babcock International Inc.

INSTRUMENT INDEX

sp._ 8001

REVISON___. 1 __
PAGE__12 A of

ORIGINAL 8Y R. MOYTA DATE g8/31/78 | APPD.. DATE
REVISION 1 8Y ZK DATE 1/31/79 | APPD. DATE )
[CUENT:  "ERIE MINING COMPANY |PRosecTNO. 3001 @ T
TAG - MANUFACTURER AND SPECIFICATION
. DESCRIPTION 4 .
NUMBER . MODEL NUMBER NUMBER
_Loop No. 21131/PI Dwg: Y-11
Electric Power Failure System
Relief -
KT-21131 ‘Control Timer 8161
Hs-21131 f QELECTOR swiTCH "8\80
Loop No. 21132/PI Dwg: Y-11
Inert Gas to Flare Stack~-Flow
Indication
FI-21132 Rotameter 8405




(ENG050-0278)

BABCOCK CONTRACTORS INC. sp.__8001
PITTSBURGH, PA.
et INSTRUMENT INDEX | sevmon_— 2
" Babcock International Inc. : : PAGE OF
ORIGINAL BY R. MOYTA DATE g/31/78 | APPD. DATE
REVISION 1 BY ZK DATE 1/31/79 APPD. DATE
CLIENT: ERIE MINING COMPANY PROJECTNO. 3001 @ I
TAG - MANUFACTURER AND SPECIFICATIO
L DESCRIPTIO
NUMBER N MODEL NUMBER NUMBER
Loop No. 21701/PI Dwg: Y-25
Top Gas Header-Pressure Indication
PI1-21701 Pressure Gauge w/Seal 8301
Loop No. 21702/PI Dwg: Y-27
Combined Gas Header-Pressure
Indication : ,
PI-21702 Pressure Gauge 8301
Loop No. 21703/PI Dwg: Y-27
Tar/0il Tank-Temperature Control
TI-21703 Dial Thermometer (Bi-Metal) 8201
TC-21703 Temperature Switch BY OTUERS
"TQ-21703 Heater By Others
Loop No. .21704/PY Dwg: Y-27
Tar/0Oil Tank Discharge
Temperature Indication
TI-21704 ~ Dial Thermometer (Bi-Metal) 8201




BABCOCK CONTRACTORS INC.

' ' sp._ 8001
PITTSBURGH, PA.
A Subsidiary of 'NSTRUMENT IN DEX REVISION— L
Babcock Internationsl Inc. _ ' PAGE__14 OF
ORIGINAL 8Y R. MOYTA DATE 8/31/78} APPD.. DATE
REVISION 1 BY ZK DATE 1/31/79] APPD. DATE
CLIENT:  ° ERIE MINING COMPANY PROJECTNO. 3001 @ T
TAG . ‘ MANUFACTURER AND SPECIFICATION
.~ DESCRIPTION : ,.
NUMBER MODEL NUMBER NUMBER
‘toop No. 21705 /PI Dwg: Y-25
o Tar Header-Temperature Indication

TI-21705 Dial Thermometer (Bi-Metal) 8201

Loop No. 21706 /PI Dwg: Y-27 .

Tar/0il Pump Discharge Pressure

Tndication
PI-21706 Pressure Gauge w/Seal 8301

Loop No. 21707 /PI Dwg: Y-27
. Tar/0il Tank Level Control
LE-21707 w/LIT-21707
LIT-21707 . Level Indicating Transmitter 8527

(Cap. 1ype)
LAH-21707 Ann. alarm Point 8150
HS-21707 -Selector Switch 8180
1/p-21707 I/P Signal Converter 8041
"LV=21707 Control Valve (3-Port) 8620
PI-21707 Pressure Gauge w/Seal 8301

(ENG-050-0276)
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B
- |BABCOCK CONTRACTORS INC. sp-_8001
PITTSBURGH, PA. 1
. REVISION -
A Subasldlary of lNSTRUMENT |NDEX 15 A
Babcecock International Inc. PAGE .~ CLOF. L L
ORIGINAL BY R. Moyta DATE g/31/78 | APPD. DATE
REVISION 1 BY gk DATE 1 43y /79 | APPD. DATE
CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 @ I
TAG T MANUFACTURER AND SPECIFICATION
NUMBER DESCRIPTION MODEL NUMBER NUMBER
Loop No. 21710/ PI Dwg: Y-27
Mixed Gés to Consumer Pressure
Record
PT-21710 Pressure Transmittei 8311
PR-21710 Recorder 8111
Loop No. 21711/PI Dwg: Y-29
Combined Gas From Cooler
Temperature Indication
TE-21711 Thermocouple Assemb]ly 8216
TT-21711 Temperature Transmitter 8236
TI-21711 Panel Indicator 8131




EEEEEEEEE'55BBBD

BABCOCK CONTRACTORS INC. _ sp.__8001 o
PITTSBURGH, PA. 1 ?=
msanonra | INSTRUMENT INDEX | sevson__*
Babcock International Inc. PAGE . _1,9_.._OF____.__
ORIGINAL BY R. MOYTA DATE g/31/78 | APPD. DATE
b REVISION 1 BY 2K DATE 1/31/79 |APPD. DATE
CLIENT: ERIE MINING COMPANY PROJECTNO. 3001 ¢ I.
TAG - MANUFACTURER AND SPECIFICATION
. DESCRIPTION .
NUMBER . IPTI MODEL NUMBER NUMBER
Joop No. 21712 /PI Dwg: Y-25
Tar Precipitator Level Alarm
L$-21712 Level Switch (Ball Float) A 8540
LAH-21712 Annunciator Alarm Point 8150
Loop No. 21713 /PI Dwg: Y-27
0il Precipitator Level Alarm
LS-21713 Level Switch (Ball Float) 8540
LAH-21713 Annunciator Alarm Point 8150

(EN3-050-0278)




BABCOCK CONTRACTORS INC. sp-__8001

Pf;iii?:’:;:ff 1 l N ST R U M EN T I N D E X REVISION_______ Y .

Babcock International inc. PAGE__17 A OF

ORIGINAL : 8Y R. MOYTA DATE 8/31/78 | APPD. DATE
REVISION BY - zx DATE /37,79 |APPD. DATE
CLIENT: "ERIE MINING COMPANY S IPROJECT NO. 3001 QI
TAG - MANUFACTURER AND SPECIFICATION
e DESCRIPTION Sl
NUMBER MODEL NUMBER NUMBER

Loop No. 21721/RI Dwg: ¥-29

Combined Gas From Cooler‘Temp.

Indication '
TE-21721 Thermocouple Assembly _ 8216
TT-21721 Temperature Transmitter 8236

TI-21721 Panel Indicator ' : 8131

Loop No. 21722 /p1 Dwa; ¥X-25

Tar Precipitator Level Alarm

LS-21722 Level Switch (Ball Float) A 8540

LAH-21722 Annunciator Alarm Point ’ 8150

Loop No. 21723/pI Dwg: Y-27

0il Precipitator Level Alarm

LS-21723 level Switch (Ball Float) 8540

LAH-21723 Annunciator Alarm Point - 8150

(ENG-030-0278)
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_sp-_8001

Mo INSTRUMENT INDEX | mevison___ 2~

pace___184 o

Babcock International Inc.

ORIGINAL BY R. MOYTA DATE 8/31/78 | APPD.. . |oaTe

REVISION 1 ) BY ZK DATE 1/31/79 | APPD. DATE

CLIENT: ERIE MINING COMPANY ' [PROJECT NO. 3001 ¢ 1
TAG - - MANUFACTURER AND SPECIFICATION
NUMBER ' DESCRIPTION MODEL NUMBER NUMBER

Loop No. 21731 /PI Dwg: Y-29
_ Comhined Gas From Cooler

Temperature Indication :

TE-21731 Thermocouple Assembly ‘ 8216

TT-21731 Temperature Transmitter : 8236

TI-21731 Panel Indicator 8131

Loop No. 21732/PI Dwg: Y-25

Tar Precipitator Level Alarm

LS-21732 Level Switch (Ball Float) : ' 8540

LAH-21732 Annunciator Alarm Poirit 4 ' _ 8150

" |BABCOCK CONTRACTORS INC.

.Loop No. 21733/PI Dwg: Y-27
011 Precipitator Level Alarm

LS-21733 Level Switch (Ball Float) ! 8540
LAH-21733 Annunciator Alarm Point . 8150

NG -050-0278)



BABCOCK CONTRACTORS INC.
PITTSBURGH, PA.

A Subsidiary of
Babcock Internationsl inc.

INSTRUMENT INDEX

sp.__8001

REVISION

PAGE_ 19 A ofF

1

REVISION 1 BY ZK DATE  1/31/79 | APPD. DATE
CLIENT: ERIE MINING COMPANY [PROJECT NO. 3001 § I
TAG - MANUFACTURER AND SPECIFICATION
. ES ]
NUMBER DESCRIPTION MODEL NUMBER NUMBER
Loop No. 21740/PI Dwg: Y-29
Mixed Gas Header Temperature
Indication
T2521740 Thermocouple Assembly 8216
IT-21740 . Temperature Transmitter 8236
TI-21740 Panel Indicator - 8131
Loop No. 21741/PI Dwg: Y¥-29
Mixed Gas From Cooler
Temperature Control
TE-21741 Thermocouple Assembly 8216
TT-21741 - Temperature Transmitter 8236
TIC-21741 Controller 8142
1/p -21741 I/P Signal Converter . 8041
TV-21741 Control Valve (Butterfly) 8610

“ENG 050-0276)
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'|BABCOCK CONTRACTORS INC.
PITTSBURGH, PA.

_ A Subsidiary of
Babcock International Inc.

INSTRUMENT INDEX

SP-

REVISION L
PAGE_20.A ofF .

1

ORIGINAL 8Y R. MOYTA DATE 8/31/78 | APPD. DATE
REVISION 1 8Y ZK DATE  1/31/79 | APPD. DATE
CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 0 I
"TAG - MANUFACTURER AND SPECIFICATION
: DESCRIPTION
NUMBER ) 0 MODEL NUMBER NUMBER

Loop No. 21800/PI Dwg: Y¥=29

Combustion Air From Blowers-

—Pressure control -
PT-21800 Pressure Transmitter 8311
PI-21800 " Pressure Gauge . 8301
PR-21800 Recorder 8111
PS-21800 Current Switch - 8030
PAH-21800 Annunciator Alarm Point 8150
PIC-21800 Controller 8142
I/pP-21800 1/P Signal Converter 8041
PV-21800 Control Valve (Butterfly) 8610

Loop No. 21801/PI Dwg: Y-29

Pilot Gas to Flare Stacks-
Pressure Control

PRV~21801 Pressure Regulating Valve 8660
PI-21801 Pressure Gauge 8301




(ENG-050-0278)

BABCOCK CONTRACTORS INC.

PITTSBURGH, PA.

A Subsidiary of
Babcock International Inc.

INSTRUMENT

INDEX

Sp-

REVISION___
PAGE_21 A oF

1

ORIGINAL

BY R. MOYTA

DATE 8/31/78 APPD.

DATE

RCVISION 1

BY “K

DATE 1/31/79 APPD.

DATE

CLIENT:

ERIE MINING COMPANY

| PROJECT NO. 3001 @ I

TAG - MANUFACTURER AND SPECIFICATION
NUMBER DESCRIPTION MODEL NUMBER NUMBER

loop No. 21804 /PI Dwg: Y-25

High Pressure Steam Drum-Level

Control
LT-21804 Level Transmitter (Displacement Type) 8522
LSH-21804 Current Switch ' 8030
LSL~-21804 Current Switch 8030
'LAH-21804 Annunciator Alarm Point 8150
LAL-21804 Annunciator Alarm Point 8150
LIC~21804 Controller 8142
1/p-21804 I/P Signal Converter 8041
LV-21804 control Valve (Globe) 8612

Loop No. 12805/PI Dwg: Y-25

High Pressure Steam Drum

Indication

LG-21805 Gauge Glass : 8400
“TI-21805 Dial Thermometer (Bi-Metal) 8201

loop No. 21806 /PI Dwg: Y-25

High Pressure Steam Drum

Pressuxe Recoxrd and Alarm
PT-21806 Pressure Transmitter 8311
PI-21806 . Pressure Gauge w/Syphon 8301
PSH~21806 Current Switch 8030
PSL-21806 Current Switch 8030
PAH-21806 Annunciator Alarm Point 8150
PAL-21806 Annunciator alarm Point 8150
PR-21806 Recorder 8111




(ENG-050-0278)

BABCOCK CONTRACTORS INC.
PITTSBURGH, PA

A Subsidiary ot
Babcock International Inc.

INSTRUMENT INDEX

sp._8001

REVISION

paGE_22 A of

1

ORIGINAL

8y R. MOYTA DATE 8/31/78 | APPD.. DATE
REVISION 1 8y ZK DATE 1/31/79 APPD. DATE
CLIENT: ERIE MINING COMPANY | ProseCT NO. 3001 ¢ 1
TAG - MANUFACTURER AND SPECIFICATION
: DESCRIPTION .
NUMBER _ ‘ MODEL NUMBER NUMBER

Loop No. 21807 /PI Dwg: Y-25

High Pressure steam Drum

Pressure Relief
PSV-21807 Pressure Safety Valve 8710

Loop No. 21808/PI Dwg: Y-25

High Pressure Steam Drum Level

Indication
LG-21808 Gauge Glass " 8400

Loop No, 21809/PI Dwg: Y-29

Cooling Water Supply Temperature

and Pressure Indication
. TI-21809 Dial Thermometer (Bi-Metal) 8201
PI-21809 Pressure Gauge 8301

Loop No. 21810 /PI Dwg: Y-29

—Combustion ALY BIOWEYS PYESSUXE

Indication/Alarm :
P5-21810 Pressure Switch 8331
PI-21810 Pressure Gauge 8301
PAL-21810 Annunciator Alarm Point 8150
HS-21810 Selector Switch 8180
PL-21810 Panel Lamp 8180

/




(ENG-050-0278)

|BABCOCK CONTRACTORS INC. ' sp._ 8001
PITTSBURGH, PA. : : o
Babcock International Ine. PAGE_23 OF
| ORIGINAL BY R. MOYTA DATE 8/31/78 | APPD. DATE
REVISION 1 BY 2K DATE 1/31/79 | APPD. DATE
CLIENT: ERIE MINING COMPANY Ipao JECTNO. 3001 ¢ I
TAG - MANUFACTURER AND SPECIFICATION
= DESCRIPTION i
NUMBER MODEL NUMBER NUMBER

Loop No. 21811/PI Dwg: Y-29
Gas Cooler Water Return-.
Temperature Indication

TI-21811 Dial Thermometer (Bi-Metal) 8201
Loop No. 21812/PI Dwg: Y-25
Tar Precipitator Purge Gas Flow
Indication

F1-21812 Rotameter 8405
Loop No. 21814/PI Dwg: Y-27 '
0Oil Precipitator Purge Gas-Flow
Inatcartion

FI-21814 Rotameter 8405
Loop No. 21815/PI Dwg: Y-29
Flare Stack Flame Supervision
Alarm ‘

BS~21815 Flame Supervision System By Others

BA~21815 Annunciator Alarm Point BI50

PRV-21815 Pressure Regulator Valve 8660




{ENG-050-0278)

.. |BABCOCK CONTRACTORS INC. | - ' Sp.. 8001
PITTSBURGH, PA.
‘ 1 .
msarcnes | INSTRUMENT INDEX | nevson 1
Babcock International Inc. ' PAGE - OF
ORIGINAL BY R. Moyta DATE 8/31/78 | APPD.. DATE
-] REVISION 1 BY ZK DATE 1/31/79 | APPD. DATE
| cLiENT: Erie Mining Company lPROJECT No. 3001 @ I -
TAG - MANUFACTURER AND SPECIFICATION
» DESCRIPTION
NUMBER MODEL NUMBER NUMBER
Loop No. 21820/PI Dwg: Y-29
Combustion Air Blower Pressure
: Indication/Alaxm
PS-21820 Pressure Switch' 8331
PI-21820 Pressure Gauge 8301
PAL-21820 Annunciator Alarm Point 8150
"HS=-21820 Selector Switch ' 8180
PL-21820. Panel Lamp 8180
Loop No. 21821/PI Dwg: Y-29
|1 Gas Cooler Water Return-Temperaturq
Indication
TI-21821 | pial Thermometer (Bi-Metal) 8201
loop No. 21822/PI Dwg: Y¥Y-25
I'Tar Precipitator Purge Gas-Flow
' Indication
FI-21822 Rotameter 8405
Loop No. 21824/PI bwg: Y~-27
o —
Iﬁéiggggégltator Purge Gas Flow
F1-21824 Rotameter ‘ 8405




(ENG -050-0270)

BABCOCK CONTRACTORS INC. ‘ ) sp._ 8001
S ieimion INSTRUMENT INDEX Rev'»S|ogﬂ....~];. .
Babcock International Inc. i o o PAGE. 47 . _ OF
ORIGINAL BY R. Moyta DATE  g8/31/78 | APPD. DATE
REVISION 1 BY 2K OATE  1/31/79]| APPD. DATE
CLIENT: Erie Mining Company A IPROJECTNO' 4001 ¢ 1 ]
Loop No. 21825 /PI Dwg: Y-29
Plare' Stack Flame Supervision
Alarm ,
BS-21825 Flame Supervision System By Others
BA-21825 Annunciator Alarm Point 8150
PRV-21825 'Pressure'Régulator'Valve 8660




i — —— o —

(ENG -030-0278)

g

BABCOCK CONTRACTORS INC.

™| INSTRUMENT INDEX

sp-_8001

P 'A"ss':“,‘:f“- ' REVISION______ 1 ..
. ubdsidiary of ) A
Babcock International In¢. PAGE_26__ . OF
ORIGINAL BY R. Moyta DATE g/31/78 | APPD. DATE
REVISION 1 BY 2K DATE 1/31/79 APPD. DATE
CLIENT: Erie Mining Company | PROJECT NO. 30000 T°
TAG - MANUFACTURER,AND SPECIFICATION
| NUMBER DESCRIPTION MODEL NUMBER NUMBER
; : . & -
i Loop No. 21830 l/PI Dwg: Y-29 I !
I Combustion Alr |Blower I [
Pressure Indication/Alarm . !
PS-21830 Pressure Switch | 8331
PI-21830 Pressure Gauge | X 8301
PAL-:21830 Annunciator Ala:rm Point [ 8iSO
HS-21830 Selector Switch | ‘ 8180
PL-21830 Panel Lamp ! ' 8180
Loop No. 21831 /PI Dwg: Y-29
Gas Cooler Water Return-
Temperature Indication
TI-21831 pial Thermometer (Bi-Metal) 8201
Loop No. 21832 /PI Dwg:; Y-21%
Tar Precipitator Purge Gas Flow
Indication
F1-21832 Rotameter 8405
‘Loop No. 21834/PI DWg: Y-27
Uil Precipitatoy Puige
Gas Flow Indication
FI-21834 Rotameter 8405
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BABCOCK CONTRACTORS INC: ' ' : ' gp._ 8001 -
PITTSBURGH, PA,
A Subsidiary of |NSTRUMENT |NDEX REVISION_— L I
- Babcock International Inc. ' - . PAGE__27 OF
‘ORIGINAL . BY R. Moyta DATE  8/31/78( APPD.. DATE
REVISION 1 8y ZX DATE 1/31/79 | APPD. DATE
CLIENT: Erie Mining Company PROJECT NO. 3001 @1
> TAG MANUFACTURER AND SPECIFICATION
i D
NUMBER ESCRIPTION MODEL NUMBER NUMBER
Loop No. 21835/PI Dwg: Y-29
Flare Stack. Flame
Supervision Alarm
BS-21835 Flame Supervision Systen ' By Others
BA-21835 Annunciator Alarm Point 8150
PRV-21835 - Pressure Regqulator Valve 8660




BABCOCK CONTRACTORS INC. Sp._ 8001

P'}Lii:’,ﬁf,ﬁ', :,A - ' NST RUMENT IN DEX REVISION . S
~ Babcock international Inc. v PAGE
ORIGINAL . 8Y R, Moyta DATE 8/31/78) APPD. . DATE
REVISION 1 BY 2K DATE 1/31/79 ApPD. DATE ,
CLIENT: Erie Mining Company PROJECT NO. 3000 1

28 A

TAG - | ' MANUFACTURER AND SPECIFICATION
NUMBER | - DESCRIPTION MODEL NUMBER ' NUMBER

Loop No. 21840/PI Dwg: Y-27

|Purge Gas to 0il Precipitators
Pressure Reduction .

PRV-21840 Pressure Regulating Valve

PI-21840 |Pressure Gauge

Loop No. 21841/PI Dwg: Y-25

Purge Gas to Tar Precipitators
Pressure Reduction

PRV-21841 | Pressure Regulating Vvalve

PI-21841 : Pressure Gauge

(ENG -050-0278)
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BABCOCK CONTRACTORS INC. . sp. 8021 o
rf sNAL C ERTE
PITTSBURGH, PA, : SI;:‘:I.\I (‘.ONV'I“ ER REVISION
A Subsidiary of EC1FICATION 1 !
Babcock International Inc. PAGE _..- . OF ...+ ___
ORIGINAL BY LMW - DATE 9-2.5=-78 | arPD. DATE
REVISION BY DATE APPD. DATE
cuent: ERVE MINING CO. HOYT LAKES MN. PROJECT NO. 300\ & T
1.0 SCOPE
This specification shall define the physical ‘and performance characteristics
of electronic signal converters as further defined in the attached Data
' Sheets. Documentation requirements will also be defined.
2.0 EQUiPMENT DESCRIPTION
2.1 The case shall be the manufacturer's standard housing for the
electrical classification specified on the Data Sheet.
2.2 The input and output sighal range shall be as specified in the
Data Sheets:
2.3 .The units shall be provided with zero and span adjustments.
2.4  Accuracy shall be ¥0.5% of span.
2.5 A recessed or covered terminal block shall be provided for
electrical connections.
Fach unit shall be supplied with a permanently attached corrosion

resistant tag showing the manufacturer's name, model and serial
number, and the instrument tag number. The instrument tag number
shall be as shown on the data sheet. '

3.0  DOCUMENTATION

3.1

3.2

(ENG-050-0278)

The following certified documents shall be submitted to the buyer
in quantities and terms as specified in the purchase order.

A. Drawing and Manual Index
B. General Arrangement Drawings
C. Electrical -emd—Ripéme Drawings
(schematic and interconnection)
D. Operation and Installation Manuals
E. Maintenance Manual & Parts List
F. Recommended Spare Parts for 2. Years Operation

Lach document shall be marked with the following identifying data:

BCI Job Number

Customer Job Number

BCI Instrument Specification Number

Instrument Tag No. (from data sheet) ,

+ Exact Instrumeant ldentification as furnished (i.e., detailed
model number or list of furnished options)

=T Ow >
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BABCdCK CONTRACTORS INC.
PITTSBURGH, PA,

SIGNAL CONVERTER

sp. 8021

REVISION

A Subsidiary af DATA SHEET PAGE. ‘ oOF ‘
Babcock Inlornntional inc.
ORIGINAL BY LMW DATEG-25-78 | APPD. DATE
REVISION BY DATE APPD. DATE

cuen: ERVE_MINING CO.

HOYT LAKES , MN.

PROJECTNO. 3001 d T

SEE
TAG . NO. NOTE 31
REVISION
QUANTITY 5
MANUFACTURER X
X
MODEI, NO. |
' GRATE SPEED
SERVICE CONTROL
4 -20mwA D;

_SIGNAL INPUT - RANGE

INPUT IMPEDANCE -

SIGNAL OUTPUT - TYPE

SEE NOTE # 2

¥ ¥ - wrawce 4076 OPVSAR
(DIRECT/INVERSE) OUTPUT INVERSE
| POWER +24 V. DC
MOUNTle REAR PNL .
["WEC AREA CLASS. GEN. PuURP.

LNCLObURL

Yy

% RBY BIODER

| NOTE #1) &¢-21\124 $C-212724 sc¢- 21324 sc- zmza. S¢c-21524

NOTE #2) SPDT (ONTACT CLOSURE RATED SA |IISVAC ,MIN\M UM .

LOCATION
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CK CONTRACTORS INC. i 8030
BABCO . SWITCH - ELECTRON1IC SIGNAL MONITOR §p- .. -
PITTSBURGH, PA. REVISION
A Subsidiary of SPECIFICATION 1 T,
Babcock International Inc. PAGE _ L1 OF___ % __
ORIGINAL BY LMW | oATE 9 =20 -7 8| APPO. DATE
REVISION BY , DATE APPD. DATE
cLenT: ERIE MINING CoO.  HOoYT LAKES, MN. PROJECT NO. 3001 & T
1.0 SCOPE

This specification shall define the physical and performance characteristics
of adjustable current switches as further described in the attached data
sheets. This specification shall also define the documentation requirements
of this equipment.

2.0  EQUIPMENT DESCRIPTION
2.1 Case shall be manufacturer's standard general purpose type.
2.2 The units shall be rear panel mounted.

2.3 Each set point shall be conveniently and continuously adjustable
over the fulltA DC input range.

2.4 Contacts shall be rated at least 2 amps at 110 volts resistive load.
2.5 Reference voltage and amplifier circuitry shall be svlid state.

2.6  Operating point drift shall not exceed *1.0% of range span for an
ambient temperature change t35°F.

2.7 The unit to be furnished with isolated relay contacts in the arrange-

' ment specified on the data sheet. Relay action shall be fail safe,
meaning relays shall be energized during normal - signal input, unless
otherwise specified.’ ' . : :

2.8 ~ Each unit shall be supplied with a permanently attached corrosion
resistant tag showing the manufacturer's name, model and serial number,
and the instrument tag number. The instrument tag number shall be as
shown on the data sheet. '

3.0 DOCUMENTATION

3.1 The followlng certified documents shall be submitted to the buyer in
quantities and terms as specified in the purchase order.

Drawing and Manual Index

General Arrangement Drawings

Electrical ~«Pipine Drawings (schematic and interconnection)
Operation and Installation Manuals

. Maintenance Manual and Parts List

Recommended Spare Parts for 2 Years Operation

HEOa®m >
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SWITCH -~ ELECTRONWIC SIGNAL MONITOR

3.2 Each document shall be marked with the following identifying data:
BC1 Job Number

Customer Job Number

BCI Instrument Specification Number

Instrument Tag No. (from Data Sheet)

Exact lnstrument Identification as furnished (i.e., detailed
model number or list of furnished options)

.
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oo commcios . B - 8035
A Subsidlary of ELECTRONIC SIGNAL MONITOR | Revision_ =
Babcock Intornational Inc. oaTA SHEET PAGEL OF.
ORIGINAL BY LMW DATE 8-3-78 | APPD. DATE
REVISION BY DATE APPD. DATE
cuent: ERIE MINING  CoO. HOYTY LAKES , MN. PROJECTNO. 3001 $ T
ITEM NO. SEE NoTe #| SEE NoTE #Z|oEE NoTE #3
REVISION -
QUANTITY \ O e |o
MANUFACTURER X
MODEL NO. *
SERVICE —[ur Batek LR BolLe® BLAST PR SS.
|l whrER LeveL PRESS QLAY | ALBRYA
MOUNTING REAR PARNEL e s 3
INPUT SIGNAL B 4-20mA.DC e e S
SET POINT - RANGE 4-2o0mA.Dc| ——— o e e
- SCALE ]
ACCURACY X .5 % sppn e e D2 —em
SWITCH - CONTACT FORM sPOT —pm I Y
- RATING o SA. \SVAC > — >
"""" l---_;”'b.IFFERENTIAL MMM - | — N
N.E.C. AREA CLASS GEN. PURP. . — Iy
ENCLOSURE v — - >
IseT i>'r.'_#1' - SIGNAL VALUE —_ —_ N
P} - ACTION INC.SIG. SELECTARLE - N
SET PT. #2 - SIGNAL VALUE - —_ — —
| 1 - ACTION INC.SIG. — _ — —_—
JIR\E PT, SETTING VIR BLIWD-SET _ScREW e 2 o e Y
Power SuPPLY —p —

24N D C .

{.oH -21\04.

gy . Lol -2120.1
NOTE # \> Lil-niod LeL-nwoéd
.'( N\PsH-11106 PsH-21206
| HpsL-21i06  PsL-21206
, APSH-21M0  PsH-21210
. 1t3) :

PSL-21M10  PsuL-u10

. % BY RIDDER

LSH-21304 LSH-1a464 L sSu-21504
LSL-21304 LSL -01404 L sL-21504

PSH-11206 P9H-21406 PsH-21506
PsL-21206 PsL-21406 PsL-21506

PSH-21310 PsH-21410 PsH-21S10
PosL-213\0 PSL-21410 Psl~21510




. 8030

scocx commacion e | SwiTeu -
A Subsidiary of ELECTRONIC SIGNAL MONITOR | RevisioN
Babcock International Inc. DATH  SHMEET PAGE or_2R
ORIGINAL BY LM\ DATE -4 -78 | apPD. DATE
REVISION -18Y DATE APPD. DATE
CLIENT: - PROJECT NO. 30O\ L
ITEM NO. SEt NoTE #.| Ps-21800 SEE NOTE # 2
REVISION | '
QUANTITY 5 | 2
MANUFACTURER ¥
MODEL NO. X* . —
SERVICE ' TOP GAS TEMP. [coMBusTion AR W.C STEAM DRUM
ALARM . PRESs ALARIN  |H,0 LEVEL ALARM
MOUNTING REAR PANEL —_— —>
INPUT SIGNAL N 4-20mA. Dc. — —_—
[SET POINT - RANGE 4 -20 yA.DC — —_—=>
] - SCALE — — —
;ACCURACY £ .57% seAn — ——— =
;SWITCH = CONTACT FORM ‘ SPOT —— —_———
‘ | - raTING SA 1ITVAC —— ——>=
" | - DIFFERENTIAL MIN. —_— -
z'rg,g_._c__.___AREA CLASS GEN. Purr > —_—>
.ENCLOSURE ¥ |
SET PT. #l1 - SIGNAL VALUE. -— — —
| -} - ACTION INC.SIGJ DE-ENERGIZE > SELECTABLE
SET PT. #2 - SIGNAL VALUE — —_ -
i) - ACTION INC.SIG) = — ~ -
TRIE PT. SETTING VIR | BWN2 o357
24NV D C —

Pow R _T.uofbLY

NOTE # NTAG No, TS-21114 T5-21214 T5-21314 TS-21414 TS-Z21514

#2)TAG No. L SK-21BO4A , LSL-U804

% 8Y BIDLER




w17 v _BO30
A Subsidléryof . ELECTRONIC SIGNAL. MONITOR Revision.__ |
Babcock Intarnational Ing. : OATA  SHEET PAGE or_ 3
ORIGINAL BY LMW OATE B-4-78 [ arrD. DATE
REVISION ( . 8Y \ MW DATE 2 -19-79 | APPD. DATE
CUENT. ERIE MINING €O.  HOYT LAKES , MN. PROJECT NO, 30O | T
I1EM NO. SEE NOTE # | \SE_E NOTE ﬁ‘?./!
REVISION | \ A [
QUANTITY 2 \ & |
MANUFACTURER X \ I
MODEL NO. B ¥ \ [
SERVICE | "~ | AR STEAM DRUM | GRRTE SPEED
S PRESS ALARM | ConTROL _
{MOUNTING o REAR PANEL W
INPUT SIGNAL _ 4-70 mA.DC. At
SET POINT - RANGE 4-20manc | —
- SCALE — — /
ACCURACY i ¥ 5% <pan 1
SWITCH - CONTACT FORM SPOYT J— Y A
_ |- raTiNG _ SA. U5 VAC — A
__} - DIFFERENTIAL MIN. —f\>
N.E.C. AREA CLASS GEN. PURP. ]\ -
I:NCLOSURE v %
SET PT. #1 - SIGNAL VALUE —_— [— \
. - ACTION INC.SIG. SELECTABLE f— &
SET PT. #2 - SIGNAL VALUE — [ — '\ .
EI - ACTION INC.SIG. — |/ -\ -
IRP L _SETTING  VIN | ser screw | f————>\
OWER STuPPLY 14V D C //.-—--;-v \\

H

fNoTE #1) PSH-21806 , PsL- 21806 .

% BY BIDDER
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NG-050-027

BABCOCK CONTRACTORS INC. I/P SIGNAL CONVERTER | sp.. 8041 —
P':;i'z;’;z’r‘y :"\ | . SPECIFICATION REVISION | e,
Babcock Intornational Inc. o ’ PAGE __ . OF o
ORIGINAL - ey LMW DATED-25-78 | APPD. " | oaTE
REVISION T BY ) : DATE A o "1 APPD. ) DATE
cLenT: ERIE MINING Co. HOYT LAKES MN. PROJECTNO. 3001 O T
1.0 SCOPE

This specification shall define the physical and performance characteristics
of current to pneumatic process signal converters, as further defined in
the. attached data sheets. Documentation requirements will also be defined.

2.0 EQUIPMENT DESCRIPTION

2.1 The case shall be the manufacturer's standard housing for the
- electrical classification specified on the Data Sheet. A
universal bracket for 2" pipe mounting shall be provided.

2.2 Unless otherwlse specifled, the ouﬁput signal range shall be
3 to 15 psig. Except for thernA. DC signal input, no other
- B electrical circuit connections shall be required.

2.3 - The transducer shall be provided with zero and span adjustments.
2.4  Accuracy shall be within ¥ 0.5% of span.

2.5 The output signal shall be directly or invetsely proportional to
 the input signal, as specified on the Data Sheet.

2,6 A recessed or covered terminal block shall be provided for
signal circuit connections.  Case connections shall be for
rigid conduit.

2.7. . Pneumatic supply and output connections to be 1/4" NPT.

2.8 when specified, vendor shall furnish a filter-regulator complete
with gageg, The air set shall be pre-piped to the unit and set at
pressure as indicated on data sheet.

2.9 - Each unit shall be supplied with a permanently attached corrosion
resistant tag showing the manufacturer's name, model and serial
number, and the instrument tag number. The instrument tag number
shall be as shown on the data sheet.
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| BABEOCK CONTRACTORS INC.
PITTSBURGH, PA. - _ -
A Subsidiary of : '

SP ~ 8041

1/P SIGNAI CONVERTER o SO

SPECIFICATION : FiEVISION2 : N

Babcock International Inc. S : : " PAGE.___....__OF_

5

3.0

DOCUMENTATION

3.1

3.2

The foilowing certified documents shall be submitted to the buyer in
quantities and terms as specified in the purchase order.

A. . Drawing and Manual Index

B.  General Arrangement Drawings

c. Electrical & Piping Drawings
(schematic and interconnection)

D. . Operation and Installation Manuals
E. ' Maintenance Manual & Parts List
F. Recommended Spare Parts for 2 ° -‘Years Operation

Each document shall be marked with the following identifying Data:

A. BCI Job Number

B. Customer Job Number

C. BCI Instrument Specification Number

D. = Instrument Tag No. (from Data Sheet)

E.: Exact Instrument Identification as furnished

. (i.e., detailed model number or list of furnished options)
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NG-05>-C

PITTSBURGH, PA. / REVISION
' Babc:cf‘;:::grﬁ:;lyo::“no. ‘ DATA SHERT . PAGL.J__'_.OFL
ORIGINAL ' sy LMW DATE 9-25-78 | ApPD. DATE
REVISION ' |8y DATE APPD. DATE
cuenT: ERIE MINING  CO. PROJECT NO. 300 |
TAG NO. NOSIE_E_L; +# |\
REVISION
QUANTITY \ O
MANUFACTURER X
o F3
MODEL NO. o
' VAR\DUS
SERVICE
INPUT - RANGE 4-20mADC
¥ - IMPEDANCE ¥ '
OUTPUT - RANGE 3-15 Ps\G
PNEUMATIC SUPPLY 20 PsS\G
MOUNTING ' 7" P\PE
.E.C. AREA CLASS CLI OwIT 4. O
ENCLOSURE ExpLos\od PRASE
A SET wiTH GAVGES REQ ©

¥ 8Y BIDDER

NDTE #\)1/p- 11164, Vp-21204 Vp-

21304, V/p-21404 YP-21504

p-21109 )VP-znoe,I/P- 21309 %b-21409,¥p- 21509,

LOCATION




BABCOCK CONTRACTORS INC. ' gp.__ 8041
PITTSBURGH, PA. I/P SIGNAL CONVERTER | pevision .
- ASubsidiaryo! ' , DATA SHEET
Babcock International Inc. : PAGE'...&__.OF_;___
ORIGINAL sy LMW DATE 9-7}78 APPD. DATE
REVISION ey " DATE APPD. DATE
CUENT: ERIE__MINING €D PROJECTNO. 3001 O T
SEE
TAG NO. NOTE +# |
REVISION .
QUANTITY ' \O
MANUFACTURER X
¥*
"} MODEL NO.
K ' VAR S
SERVICE
INPUT - RANGE ' 4-20w.ANC
¥ - INPEDANCE : X
OUTPUT - RANGE ' ‘ 3-1S PsSIG
PNEUMAYIC SUPPLY - 20 Ps\a
MOUNTING 2" P\pe
N.E.C. AREA CLASS ' LIovIl 6. D
ENCLOSURE EXPLOSIONPROOF
AR SET WITH GAUGES RPEAND

X BY BIDDER
No‘rc-:#\)rlp 200 -2 Fh-2130 Ye-n140 Ye-2151

Yp-nna e-21214- T/p-21314 Ve-21414 Vp-2\514

LOCATION




BABCOCK CONTRACTORS INC.

I/P SIGNAL CONVERTER

gp. 8041

PITTSBURGH, PA. REVISION
Babc:cf‘;::olz:::lyo:'al Ine. : bATA SHEET . "AGE—?———OF—E——-
ORIGINAL } BY LMW DATE 9.25~78 | APPD. DATE
REVISION :) 4 DATE g | _APPD. DATE
CLENT: ERIE. MININ G CoO. PROJECT NO. 300\ & T
SEE
TAG NO. NoTE dt |
REVISION
QUANTITY YO
MANUFACTURER X
A ‘ #
‘| MODEL NO.
' VARIOOS
SERVICE
INPUT - RANGE A-20 wA OcC
¥ - IMPEDANCE AR
OUTPUT ~ RANGE 3-\5 PsS\G
_PNEUMATIC SUPPLY 20 PUG
IMMOUNTING 2" P\ee
N.E.C. AREA CLASS cL.L OwX G. D
ENCLOSURE EXPLO $1ONPRODF

A\R SET WITH GALGES

READ

NG-050-C27%;

¥ 8Y BIDDER"

NoTa #1) Ve-21125 I/P--uz'z.s I/P 21325 I/ps2|425

Th-215L5

Yo 21128 Fp-21226 I/n2|326 Te-21426 Yp-21526

-_—

- LONATTON




BABCOCK CONTRACTORS INC.

I/P SIGNAI, CONVERTER

1
gp__ 8041

NG LS)-CIMhR)

"‘"3‘“’?“‘ PA. ) REVISION

Babc:cf‘:::az::,uyozzl Inc. LATA SHEET , PAGE-‘....ﬁL.:_..OF_i._
ORIGINAL BY LM W UATE 5.2 5-78 | APPD. DATE
REVISION 871 DATE T APPD. DATE
cLenT: ERVE MINING co. PROJECTNO. 3001 ¢ T
TAG NO, NSEEE#-I'

REVISION R

QUANTITY \O

MANUFACTURER ¥

. " —

MODEL NO.
T ] VAR\OU S

SERVICE C

INPUT - RANGE! 4-20nmhA D.C.

¥ - IIPEDANCE ¥ | '

. OUTPUT, -~ RANGE 3-\5 PSIG

PNFUMATIC SUPPLY 20 PS\ G

MOUNTLING 2" P\ee

N.E.C. AREA CLASS L bwI 6. D

ENCLOS URE EXPLOSIONPRAOF

AR SET WITH GAUGE REAQ'D

\

¥ By BIDDER

NoTe #1)Vp-21127 Yp-212271 Ye-21327 We- 21427 T/p- 21527 o

Ye—zitz0 Vp-21230 Yo-21330 Yb-21430 ¥P-21530

LOCATION




BABCOCK CONTRACTORS INC.
~ PITTSBURGH, PA.

I/P SIGNAL CONVERTER

 REVISION__

sp-__ 38041

Babc:ofl;:tsolz::;ro:'allna. DATA SHEET PAGE S OF. 'S
ORIGINAL sy LMW UATE 9-25-78 | AppD. DATE
AEVISION' ' )} DATE APPD. DATE
cuent: ERIE MINING 'CD-, PROJECTNO. 3001 & L
TAG NO. Nggél:& \

REVISION '

QUANTITY 4
MANUFACTURER" _%

MODEL NO. % .
' VAR\OU S

SERVICE :

INPUT - RANGE 4-10 mA DC

¥ - IMPEDANCE . ¥l | ‘
~ OUTPUT - RANGE ‘ 3-15 Ps\&

PNEUMATIC SUPPLY 2.0 PSIG

MOUNTLING 7" e\pPE

N.E.C. AREA CLASS .l ovll 6.0

ENCLOSURE EXPLOG\OWPROOF
AIR SET WITH GAUGES REAQ'D

¥ BY B\DDER

|NoTE #1) Ip-21707

e — 21741
I/p -2\1800
Irp - 2‘\8_04—-

LOCANTTON
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BABCOCK CONTRACTORS INC. | - ‘ o o ' sp._ 8111
PITTSBURGH, PA. : MINIATURE STRIP CHART RECORDER REVISION
. ASubsidiaryo!t - - . SPECIFICATION 1 -
Babcock. Intornational Inc. . ' PAGE OF
ORIGINAL 18Y . M oYTA [PATE 8-1-7& | APPD. DATE
REVISION BY DATE APPD. oS4TS
cLent: ER\E. MININ G Co. HOYT LAKES , MN. PROJECTNO. 300\ T
1.0 SCOPE

This specification defines the physical and preformance charac-
teristics of flush panel mounting, electronic or pneumatic,
miniature strip chart recorders as further described in the
attached data sheets. This specification also defines the doc-
umentation required with this equipment.

2.0 EQUIPMENT DESCRIPTION

2.1

2.4

2.5

The miniature strip chart recorders shall be manufacturers
standard complying this Specification and the accompanying
Data Sheet.

Case shall be manufacturers standard 3x6, 6 x 6, or 9 x 6
nominal size as specified on Data Sheet. Case shall be suit-
able for flush panel mounting complete with all required
brackets, shelves or cother mounting hardware.

Recorder'shall have a minimum chart and scale length of four
inches. A chart tear-off mechanism shall be provided,

Terminals for external wiring shall be by screw type barrier

‘strip.

Recorder pens shall be capillary type with reservoir mounted

within recorder case or felt tip pen. . Reservoir or felt tip pen

2,6

2.8

shall provide a mlnlmun\of fifteen days of continuous service.

Chart drive speed shall be either 3/4 1nch/hour or one (1)
inch /hour. Chart drive shall be electric 115 volt, 60 Hz
hermetically sealeéd synchronous motor, unless otherwise
specified on accompanying Data Sheet.

Roll charts shall be a minimum of .720 inches long and fan fold
charts shall be a mimimum of 360 inches long. One month's supply
of chart shall be furnished recorder.

Recorder shall be supplied with an engraved nameplate, clearly
readable from the front of the recorder with the door clased.
Nameplate shall indicate on top line pen tag number and pen
color, middle line shall indicate pen function, and bottom line
shall indicate pen chart factor and engineering units.




: IBABCOCK CONTRACTORS INC. .
PITTSBURGH, PA. _MINIATURE STRIP CHART RECORDER REVISION
A Subsidlary of : 2
Babcock International Inc. « . SPECIFICATION PAGE_<.__.

NG-C52:027€,

sp-8111

.__os._,fL...__; .

3,0 DOCUMENTATION

Data

1.
2.
3.
4.
S.

3.1 The following certified documents shall be submitted to the
buyer in quanties and terms as specified in the purchase order.

Drawing.and Manual Index
General Arrangement Drawings
Electrical -—pPiping-Drawings

. (schematic and interconnection)

Operation & Installation Manuals
Maintenance Manual & Parts List o
Recommended Spare parts Z; Years Operation.

’

3.2 Each document shall be marked with the following indentifying

BCI Job Number

Customer Job Number

BCI Instrument Specification Number

.Instrument Tag No. (from data sheet)

Exact Instrument identification as furnishegd.-

(1 e. detailed model number or 1list of furnished options)




BABCOCK CONTRACTORS INC.
PITTSBURGH. PA MINATURE STRIP CHART RECORDER sp. 8111
A Subsidiary of - DATA SHEET REVISION
ubsidiary of J 5
Babcock International Inc. PAGE OF
ORIGINAL BY LMW DATE 8-2-78 | ApPD. DATE
| REVISION BY DATE ' APPD. DATE

HOYT LAKES  MN,

PROJECTNO. 3001 ¢ 1

clenm: ERIE MINING CO.

\SEE NoTE #l/5ee Dete ®1L

TAG NO. SEC Novg ¥ 3
REVISION o
QUANTITY S S ——
| MANUFACTURER X ' e
| MODEL No. d B
L.P. RoLER L.P RoweR -
SERVICE PRESS. <verw “Bun
 NOMINAL SIZE 6" x 6" —_>
| CHART - DRIVE ELECT. —
__i_..___.'_—_-.SEEED 3/4'/ur >
- RANGE o—-100 —
. SCALE - RANGE .
INPUT SIGNAL 4 -20 mADC —_—
| _PQWER_SUPPLY 24 voc —
_PEN 1 - FUNCTION _ _|PRESSURE _ |Flow RATE |
| Y - COLOR ... __BLUE —
PEN 2 - FUNCTION — —_
f ~ coror - -
PEN 3 - FUNCTION ~ -
¥y - COLOR — —~ L
 FACE PLATE LEGEND ]
INTEGRAL 26-v0e TRALS, SOPRLY Rea'o Rea'™®
[INSTRUMENT _SHELF INDIWV. >
CORD SET REQ'D -

% By BIDDER

NOTE <o —@R-tHo B2 o3—aR-HI3—a k2440 3—aR=24563—
H42) TAG Vo, PR-21\06 PrR-21206 PR-21306 PR-2l406 PR-21506
#0TAG No. FR-21108 FR-11208 FR-11358 FR-721408 FR-21508

LOCATION

ENG-050.0:77R)

| —




"TAG NO. SEE NoTE # | | sEE NoTE %1 |SEE Note #*3 .
REVISION _
| QUANTITY Y g g
_MANUFACTURER * o
_MODEL NO. * , T
- STEAWM Flow BLAST ComBUSTION RAIR
SERVICE ve epueToR TemP/PRESS|Te EnvicToR - Frow
_NOMINAL SIZE ). e’xér [ e
| _CHART - DRIVE __ b oEleeT, ) TR —_—
1. ). - sPEED __ 3/4 "/dRr ———— —
I i - RANGE O - loo B —_—
 SCALE - RANGE e
| _INPUT SIGNAL _4-20mp.0c S —>
..POWER_SUPPLY 24VDC —_— —
PEN 1 - FUNCTION - =~ lsTEaw FLowRME]  TEMe, 4 FLoW RATE
Y. -coror .. . _mwe | __Buse BLuE
_PEN 2 - FUNCTION — . PRESS, — L
¥~ coLor e RED - .
| PEN 3 - FUNCTION —_ SPARE -
__.¥___- COLOR ~ T GrEED —
'FACE PLATE LEGEND &\ TR-2\11\0 -
_J ®2 PR- 21110
Y / 4 i3
_I_g:r_l___pQAL_VMv 0L TRANG, SUPPLY — ove '?e& PEW —
~ |INSTRUMENT SHELE \NDWIDUAL — > |
CORD SET REQ'D ———— ————
4

BABCOCK CONTRACTORS INC. ' ) '

oiTTsBURGH PA. | MINATURE STRIP CHART RECORDER s 8111

" ASubsidi o DATA SHEET REVISION

ubsidiary of z 5
Babcock International Inc. _ PAGE OF _=?

ORIGINAL 18Y LMW - DATE 8 - L-78 | APPD. DATE
REVISION BY : DATE APPD. DATE
clen: ERIE MINING _CO. HOYT LAKES , MN. PROJECTNO. 300 | T

T

NOTE #1)TAG NO. FR-21109 \FR-21209 | FR-21309 , FR-21409 , FR-21509
#F2)TAGNO.UR-2\10 | UR-21U0 u&-ua\o uWR-214\0 , UR-2I5\0

& 3)TAG NO, FR- 211N FK 2120\ | FR-213\W FR 2144 , FR- 251
¥ BY BIDDER
LOCATION | AN cP-| cro




BABCOCK CONTRACTORS INC. ) sp- 8111
PITTSBURGH. PA MINATURE STRIP CHART RECORDER
AS o DATA SHEET REVISION
ubsidiary ol ] j B
Babcock International Inc. PAGE OF
ORIGINAL 8Y LMy DATE 8-3-78 | APPD. DATE |
REVISION BY DATE APPD. | DATE

cuen: ERIE MINING CO.

[prosecTNO. 3001 S T

HOoYT LAKES , MN,

{I .

SEE Nove H! \ssa NOTE #

TAG__NO- SEE NOTE #"{‘
_REVISION . A A

| QUANTITY 5 s Jl\ s A

_MANUFACTURER X \ [ 1\

X \ [ 1A -

| MODEL NO. - \ [ \

TOP GRS C clepd GR TP Ghel .

SERVICE TEWE. RLow refe | Flow RATE

) NOMINAL SIZE

o

_~. RANGE

| _CHART - DRIVE . .. .
.- SPEED_____

| EleeT.
| :Bj_q‘_ll_/ﬂ@_q_

b 6" 1.

o~ |oo

_ SCALE - RANGE _
| INPUT_SIGNAL

L LATER

4-20MR.0C |

_POWER_SUPPLY

224VDcC

o

__PEN 2 - FUNCTION

PEN 1 - FUNCTION
- COLOR . .

Tewe
o Bwe

¥ COLOR -
PEN 3 - FUNCTION —
.Y - COLOR T
" FACE _PLATE LEGEND
- —
\NTEGRAL +24v, TRANS, SuPPLY -
WSTRUMENT SHELF INDIVIDUAL
CORC SET REQ'D

¥ BY BIDDER

!

NDTE *\)TAC—.‘ No. TR-21114 T R-212M ,TR—1\3\4~,TR—214\4 , TR-2U5\
- . ) ) ] ) .

LOCATION

ING L8067 TR




A K CONTRACTORS INC. ‘
B o pa ” M | MINATURE STRIP CHART RECORDER sp. 8111
e DATA SHEET "REVISION ______— ...
A Subsidiary of 4_ - S
Babcock International inc. . PAGE OF
ORIGINAL 8Y LMW DATE 8-3-78 | apPD. DATE
REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING CcoO.

HOYT LAKES  MN,

PROJECT NO. 3001 I

TAG NO. SEE NOTE #1 '\FR—z\ﬁoe ER-21\709
REVISION -l
QUANTITY LY s
| MANUFACTURER X .
MODEL NO. X
S 1 GrsiF\el )
SERVICE BED TEWMP
 NOMINAL SIZE 6 x " >/
_CHART - DRIVE _ __ _ _ ELECT, . S
|_ - SPEED N 34 "/vR. -5
. i — RANGE O - \oo —t—t>
 SCALE - RANGE 4.00- 550°F \ |/ \ /
INPUT SIGNAL 4-20Mpoc| —f— —\>
_POWER_SUPPLY 24NVDC >
" PEN 1 - FUNCTION | xeme | ]
Y. - CoLOoR . .. BLUE |
| _PEN 2 - FUNCTION —
¥ _ ~ coior — )
PEN 3 - FUNCTION - |
¥y - COLOR = |
FACE PLATE LEGEND bl
|
Yy ¥ Y ;
INTEGRARL +24v. TRANS, SUPPLY REA'D
FKF&UKXE—:NT SHELF INDIVIOU AL \
cort ST REAQ O i
1
/ |
T <
|

% BY BIDDER

NOTE #1)TAGNe. TR-21124 , TR-21224 | TR-213 24, TR- 21424, TR-21514

({ENG-G50 227k,

LOCATION
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A e o MINATURE STRIP CHART RECORDER - sp.__8111 E
ASubsidial); of ) DATA SHEET REVISION "'}__-’ F
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| CHART - DRIVE . __ . - ElLEeT — —>
*_ - SPEED _ ¥4"/HR -> ———
, - RANGE o -\0o . > ——
. SCALE - RANGE e -
INPUT SIGNAL 4-20mR. ¢ ——> —_—
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1.0 SCOPE-

This specification defines the physical and
preformance characteristics of electronic or
pneumatic miniature indicators suitable for
flush panel mounting, as further specified
in the accompaning data sheets. This speci-

. fication also defines the.documentation re-

quired with these indicators.

'2.0 EQUIPMENT DESCRIPTION

2.1

2.2

The Miniature Panel Indicator shall be Manufac-
turer's standard assembly conforming to this
specification and the accompanying data sheet.

The case shall be sturdy sheet steel, general
purpose construction. Case shall be flush

panel mounting, .suitable for multiple side-by-
side mounting, complete with all brackets, shelves
or other mounting hardware.

Internal illumination, when required, shall
utilize a 24 volt DC bulb, readily

‘changeable without removing gage from panel.

Zero and range calibration shéll be adjustable

- without removing gage from panel.

Scales shall be white with black figures and a
minimum of four (4) inches long.

Aajustable‘alarm set points shail be provided
when specified. One (1) or two (2) individual
set points shall be available and shall be

-readily adjustable from the front of the panel
" with no special tools. Each alarm set point

value shall be indicated by a distinctive
pointer on the scale plate. Alarm set points
shall be SPDT rated for a minimum of 1 amp.,
115 volt inductive load.

‘3
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2.7

3.0 DOCUM

[PROJECT NO. 3001 @ T

Each miniature Panel Indicator shall be supplied
with an engraved nameplate, clearly readable
from the front of the indicator when the indi-
cator is mcunted in the panel in operating
position. The nameplate shall indicate the
instrument tag number, scale factors, and the
process Function as shown on the data sheet.

Each indicator shall be supplied with a permanent-

ly attached corrosion resistant tage showing the
manufacturer's name, model number, serial number
and the instrument tag number as shown on the data
sheet.

ENTATION

3.1

‘The following certified documents shall be sub-

mitted to the buyer in quanties and terms as

specified in the purchase order.

- 1l. Drawing and Manual Index

. 2. General Arrangement Drawings
3. Electrical & Piping Drawings

) (schematic and interconnection)
. Operation & Installation Manuals
5. Maintenance Manual & Parts List
.. ‘Recommended Spare Parts for

Years Operation

3.2 . Each document shall be marked with the following
- indentifying Data:

BCI Job Number :

Customer Job Number

BCI Instrument Specification Number
Instrument Tag No. (from data sheet)
Exact Instrument Identification as
furnished options) :

1
2
3
4
5
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DESIGN CRITERIA FOR MINIATURE MANUAL LOADING STATION

Caseé shall be manufacturer's standard dust and
moisture resistant, suitable for flush panel
mounting. Mounting brackets shall be provided.

Indicator shall preferably be vertical scale with

‘minimum visible scale length of 3".

Chassis shall plug in and pull out from front of
case, Field connections shall be integral with
case.

Loading stations shall at all times indicate the

output or final control element position.

The set-point adjustment for all control stations
shall be manual, unless otherwise specified and
readily accessible from the front of the case.

Accuracy shall be within 0.5% range span.
Unit shall be furnished with a durable tag or label

marked with the tag number as listed on the data
sheet. .

DOCUMENTATION

The following certified documents shall be submitted to the buyer
in quantities and terms as specified in the purchase order.

A. Drawing and Manual Index

B. General Arrangement Drawings

C. Operation and Installation Mahuals

D. Maintenance Manual & Parts List

E. Recommended Spare Parts for 2. Years Operation

Each document shall be marked with the following identifying data:

MmoOOw>»

BCI Job Number

Customer Job Number

BCI Instrument Specification Number

Instrument Tag No. (from data sheet)

Exact Instrument Identification as furnished (i.e., detailed
model number or 1list of furnished options).

.

.
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1.0 SCOPE

£0-C278)

NG-S

&

' This specification defines the physical and preformance
characteristics of electronic or pneumatic miniature
indicating control stations suitable for flush panel
mounting, as further described in the attached data
sheets., This specification also defines the documenta-
tion required with these control stations.

-EQUIPMENT DESCRIPTION

2.1 The Miniature Indicating Control Station shall be
Manufacturer's standard assembly conforming to this
Specification and the accompany Data Sheet.

2.2 The case shall be of sturdy sheet steel, general
' purpose construction. Case shall be suitable for
, flush panel mounting complete with all required

* brackets, shelves or other mounting hardware.

2.3 The indicator scale shall be vertical, mounted on
a plug-in front pull-out chassis. The measurement
receiver units and automatic controls shall be
integral with the chassis.

2.4 The control station shall be complete with a bump-
less Auto-manual Transfer Switch, manual loading
knob, control set-point knob and chassis release lever,
~.readily accessible from the front of the case. Re-
moval of the chassis shall not interfere with manual
control.

2.5 The control station shall at all times indicate:
1) measured process variable signal, 2) control set-
point, 3) either controller output or manual load-
ing pressure.

2.6 Control modes shall be non-interacting and shall be
adjustable against a calibrated scale, over the full
range without use of special tools. Direct and
reverse action shall be reversable without use of
special tools.
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3.

0

2.7 Each control station shall be supplied with an
engraved nameplate, clearly readable from the front
of the control station, when the station is mounted
in the panel in operating position. The nameplate
shall indicate the instrument tag number, as shown
on the data sheet, and the process function inden-
tified as "Faceplate Legend" on the data sheet.

2.8 Each indicator shall be supplied with a permanently
attached corosion resistant tag showing the manu-
facturer's name, model number, serial number and
the instrument tag number ‘as shown on the data sheet.

DOCUMENTATION

3.1 'The following certified documents shall be submitted

to the buyer in quanties and terms as specified in
the purchase order. :

. Drawing and Manual Index

General Arrangement Drawings

. Electrical -«-Riping- Drawings

_ (schematic and interconnection)
4. Operation & Installation Manuals
5. Maintenance Manual & Parts List
6. Recommended Spare Parts for =

Years Operation :

wWN -

3.2 Each document shall be marked with the following
indentifying Data:

BCI Job Number

Customer Job Number ,

BCI Instrument Specification Number
Instrument Tag No. (from data sheet)
Exact Instrument Identification as
furnished (i.e. detailed model number
or list of furnished options)

U & W=
L] L] L]

[prROJECTNO. B oo [T
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NOMINAL SIZE _ I - YT —— i
| SIGNAL - INPUT 4-2.0mb, DC ———> ————3
¥ - ouTPUT 4 -Werh. 0 | —mm> i
SCALE RANGE
— han e -
| SET POINT REMOTE LOCAL —
PROPOR’I‘IONAL BAND REA D >  RER'D
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_ACTION —- e e
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1.0 SCOPE

This specification defines the physical and performance characteristics

of electronic or pneumatic miniature indicating ratio. control stations

suitable for flush panel mounting, as further described in the attached

data sheets. This specification also defines the documentation required
with these control stations.

2.0 ~ EQUIPMENT DESCRIPTION

2.1

2,2

2.3
2.4

2.5

2.6

2.7

2.8

The Miniature Indicating Ratio Control Station shall be manu-
facturer's standard assembly conforming to this specification
and the accompanying Data Sheet. '

The case shall be of sturdy shcet steel, general purpose con-
struction. Case shall be suitable for flush panel mounting’
complete with all required brackets, shelves or other mounting
hardware.

The ratio control station shall accept two process variables
and control the secondary process variable at some preset ratio

~ to an uncontrolled primary process variable.

The indicator scale shall be vertical, mounted on a plug-in front
pull-out chassis. The measurement receiver units and automatic
controls shall be integral with the chassis.

The control station shall be complete with a bumpless Auto-manual
Transfer Switch, manual loading knob, control set-point knob and
chassis release lever, readily accessible from the front of the

case. Removal of the chassis shall not interfere with manual control.

The control station shall at all times indicate: 1) controlled
process variable; 2) uncontrolled process variable; 3) ratio set
point; 4) either controller output or manual loading pressure.

Control modes shall be non-interacting and shall be adjustable
against a calibrated scale, over the full range without use of
special tools. Direct and reverse action shall be reversable

without use of special tools.

Each control station shall be supplied with an engraved nameplate,
clearly readable from the front of the control station, when the
station 1s mounted in the panel in operating position. The name-
plate shall indicate the instrument tag number, as shown on the
Data Sheet, and the process function identified as "Faceplate
Legend" on the Data Sheet.
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2.9 Each

indicator shall be supplied with a permanently attached

corrosion resistant tag showing the manufacturer's name, model
number, serial number and the instrument tag number as shown on
the data sheet.

3.0  DOCUMENTATION

3.1 The following\dertified documents shall ‘be submitted to the buyer
v in quantities and terms as specified in the purchase order.

3.2 Each

Mmoo E >

:ENG-052-

. Drawing and Manual Index
"General Arrangement Drawings -

Electrical ~—Ptping- Drawings

(schematic and interconnection)

Operation and Installation Manuals

Maintenance Manual & Parts List .
Recommended Spare Parts for “Z. Years Operation .

document shall be marked with the following identifying data:

BCI Job Number

Customer Job Number.

BCI Instrument Specification Number

Instrument Tag No. (from Data Sheet)

Exact Instrument Identification as furnished

(i.e., detailed model number or list of furnished options)
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Panel alarm annunciators housing shall be su1tab1e
for control panel mounting. Unit shall
be complete with plug-in sequence alarm modules,
auxiliary modules, as requ1red,

com-
pletely pre-w1red to annunciator housing terminal
block. :

Annunciator circuitry shall be suitable for either
normally open or normally closed field contacts

by wiring to proper terminals.

- The alarm sequences shall be as follows:

Malfunction : - Audible and light "Flashing"
Acknowledge . - Audible "OFF" ‘light "On Steady"
Return to Normal - Audible "OFF" light "OFF"

Test , - Audible "ON", all lights flashing

Annunciator circuitry shall be suitable for opera-
tion on nominal 24YVDC power supply and
shall have complete immunity to any transient sig-
nals.

Annunciator shall be furnished complete and suit-

able to supply 0.5 amps, 24 volt ©OC to a
remote panel mounted audible alarm "Howler" unit.

Plug-in sequence alarm modules shall be provided

"for all annunciator points, whether active or

inactive. Design shall be such that auxlllary :
modules do not ellmlnate any alarm p01nt in the
cabinet.

Annuncxator shall be furnlshed complete with
flasher unit. Test and acknowledge pushbuttons
shall be furnished.

Unit shall be furnished with a durable tag or
label marked with the tag number as listed on
the data sheet,.
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z

| . SPECIFICATION . PAGE__2 OF

DOCUMENTATION

a Thé‘folloﬁiné-certified documents shall be submitted to the
" buyer in quanties and terms as specified in the purchase order.

' prawing and Manual Index

General Arrangement Drawings

. Electrical & Piping Drawings

(schematic and interconnection)

Operation & Installation Manuals

Maintenance Manual & Parts List

Recommended Spare Parts for 2. Years Operation

Each document shall be marked with the followihq indentifying pata:

N bW

-

BCI Job Number

Customer Job Number

BCI Instrument Specification Number

Instrument Tag No. (from data sheet)

Exact Instrument Identification as.furnished
(i.e. detailed model number or list of furnished
options)
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DusT CYCLONE LEVEL HY <Y 20V A

LAM- 21329

TAR CYcLone b VY 20T A

AN

LAL=2170)

_1Co

2
v ¥ v \ LY

Q
¥

]

WAR 21207

GASIFIER Coal Lever HI A 20| B

LAL- 21202

v B \ Lo VvV ¥

[LAH 21204
ILAL-2.1204

ﬁiﬁgm_&umM_L__ygL_a_p'LO\g

\ v Lo Vv v

PAH-21206]

PRES=URE Hl' D 201 &

PAL- 206

‘ U LO VvV Vv ¥

PAH"21210

STEAM /AR BRLAST PRES<URE H)

PAL- 21210

v ¥ y 2 Lo

TAH- 217214

Tor GAS TEMPERATURE HI

CJLAR-TI22®

DT CYLLONE LEVEL HI CY 2301 &

LA 21229

TAR CNYCLONE v v CY 2028
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),_&\:— YAF1e)

coal SURGE HoPPER LEVEL W' BN 20\ C

) v ¥ VLo Vv 4

AW -21302

LAL-21307

GASIFIER _Coal. LEVEL Hy A Z20\C

v v VI R TR R IR

LAR-21304

STEAM Druwm WaATER LEVEL HY D701 C

LA\ 21304

Lo v v v

PAR-Z1306

PRESSURE HY © 29) C

PAL 21300

Y v Lo v b

PAR-Z1310

STEAM /AIR BLAST PRESSURE H|

PAL-Z1310

v { ¥ v LO

TAM- 21314

TOoP GAS TEMPERATURE H\

LARN-21328
LAW- 21329

DUST CYCSLONE LEVEL Hl CY 2.0\ ¢

TAR CYCLONE V¥ VY 201 C

LAL~2140l|

Canal SURGE HoPPRER LEVEL M1 BN 201 D

v v v v Lo, v vV

LAW-721402

GASIFIER Coal. LEVEL HIL A ZO1 D

LAL- 21402

Vo Y vV LoV v ¥

LAM- 2| 404

STEAM Druna WATER LEVEL HI O 20\ D

LAL-21404

. Vv v LO

PAR- 21406

PaL- 21406

l.
PRESSURE k| |
J O / v v

PANR- 21410

STEAM /AIR BLAST PRESSURE H)

PAL- 21410

v ¢ v v LD

TAR-21414

ToP A, TEMPERATURE HI

LAR-21478

DUST CyCLoNe LEvEL HI <Y 201 D

LAH-21479%

TAR CYCLONE 1 vV _ cY 207D
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<o PROJKCTNO. 3OO PT

TN G DESCRAPTION
CoAL SURSGE HoPPER LEVEL W\ BN 2O\ E

LAL -21501) ¥ v \ \ LO ¥ vV
LAH-2ENRIGasiFIER Coay LEVEL R A 20\E
LAL-21502 \ \ v Lo Vv v
AR 21504 STEAM DRUM WATE.K LEVEL Hl DO\ E
LA -21508 v LoV Vv ¥
PAR-21506 PRESSVURE HY © 27201 E
(PAL -21506) v Lo Vv Vv v
| PAH- 21510 W&ﬂw W\

PAL-25I0 )

TAR 2SI Tor G Aas TWM

LAH-21528| DusT CYoLonNE LEVEL, HI CY 2OV E
LAH - 2529 TAR <YCLQNE V¥ I cY 202E
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clent: ERIE MINING CO. PROJECTNO. 20Q | T |

T~ G CESCRIAPTION "

\H-21 N2 TAR PRECIPITATOR, LEVEL H‘\ M;L_?\ A
LAH- 21722 | ' ‘ =)
Lan-2i73z] ¥ | ] # v c
LAR-ZINNB oL, _ M_2072 A
LAz | | : | | &
Lan-zi7a3 | ¥ - Y Y 1 c
PAL-2\8\0 | CommusTION AR BLOWER PRESS. LO B 2O\ A
PAL-21820 | | l | I I -
1PAL-21830 v v v v v Y V ¢
(BA-21815 [FLARE STACK PlLoT FLAME OFF J 201 A
BA-21825 l I | \ | | | =
BA-21825 v ' ¥ 72 vV vV vV
PAH-21800 |CommusTion AR HEADER PRESSVRE HY |
LAK-Z1804 |H. B, STEAM Drum LEVEL H| O 207
[LAL-21804 Lo v ¥
PAH-Z1R06 PrRrE>SURE HY O 207
PAL-2 180G v Lo \
LAH-21707 TAR/OIL. TANK LEVEL WIGH TN- 2= 2
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DESIGN CRITERIA FOR TIMER

data sheet.'

DOCUMENTATION

Drawing and Manual Index

General Arrangement Drawings
Operation and Installation Manhuals
‘Maintenance Manual & Parts List

MmO w >

A, . BCI Job Number

(ENG-35C-0278)

. model number or list of furnished optionsg).-

Timexr shall be manufacturer's sﬁandard assembly complying
to this specification and the accompanying Data Sheet.

Timer shall provide dial or digital adjustable timed
interval. 1Interval time shall be displayed on timer face.

Each timer shall be supplied with a permanently attached
corrosion resistant tag showing the manufacturer's name,

~'model and ‘'serjial number, and the instrument tag number.
The instrument tag number shall be as shown on the

The -following certified documents shall be submitted to the buyer
in quantities and terms as specified in the purchase order,

. ‘Recommended Spare Parts for g Years Operation

Each document shall be marked with the following identifying data:

B. Customer Job Number

C. BCI Instrument Specification Number

D.  Instrument Tag No. (from data sheet) '

E. Exact Instrument Identification as furnished (i.e., detailed
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cLent: ERVE. MINING co, hovYT LAKES , MN. ]PROJECT No. 3001 DT
TAG NO. \SEE NOTEM NOTE .n‘Z
REVISION N\ / |
QUANTITY _ 5
'MANUFACTURER ¥
¥* / N\ |
MODEL NO. / N\ |
. / \_|SYs.RELIEF ON |
SERVICE )PWR. FA\LURE |
TYPE RELAY )
TYPE DELAY \ /1 oFFr peLAY |
COIL VOLTAGE \ /1 24 vDC |
CONTACT - FORM \ / SPDT |
¥ - RATING \ [ 1 SA.-wWSVAC f
MOUNTING \ / SURFACE
TIME RANGE AODJ. \ [ 257030 sec. ,
\__/
\_/
\Wi
\/
A
/\
[\
[\
[\
/ A\
[ \
/ \
/ \
/ \
i/ \
¥ \ - |
NOTE#H-SE-tH 4 SE 2224 SE- 243242 H4 24 S~ 25 24—
INOTE ®2) KT-2131, KT-2) 231y KT-21 331, KT- 2143, KT-2153)
!
XBY BIDDER
T OCATTON '
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1.0 SCOPE
The work to be performed under the terms of this Specification shall
consist of furnishing all materials and labor required to design, detail,
fabricate, paint, test, and deliver by vendor to the buyer one (1) main
control panel, specified herein and desiygnated as follows:
Number Equipment ’
Required Number Description
1l CpP-1 Main Control Panel
2.0 WORK BY OTHERS
2.1 Receive, unload, store and install the assembled unit.
2.2 All instruments will be supplied to the vendor by others.
2.3 Panel layout, instrument loop, elementary drawings, terminal drawings
and nameplate list for annunciator will be by others.
2.4 Wiring, piping and‘tubing external to the control panel board.
2.5 Control panel foundation.
2.6 Installation, calibration and start-up opcrations.
3.0 .EQUIPMENT AND SERVICE REQUIREMENTS

3.1 Vendor shall furnish control panel boards as described herein and
in the quantities and as detailed in-the accompanying design drawings,
Data Sheets, and elementary drawings.

3.2 Vendor shall furnish all pushbuttons, selector switches, solenoid valves,
indication lights, relays and timcrs unless specifically excluded in
the next section of this specification.

3.3 Vendor shall furnish all items that are required to make a complete
and operational control panel board unless specifically excluded in the

next section of this Specification.

3.4 Vendor shall submit prior to start of fabrication and hardware
purchase, for approval by the Buyer the following drawings:

3.4.1 Fully dimensioned drawings showing panel cutouts, structural
details, junction boxes and lighting.

3.4.2 Anchor layout.
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4.1

3.4.3 Layout dffall conduit and tubing inside panel, one (1)
print showing combined routing is desired.

4.0 GENERAL

* The control panels shall be complete and ready for field installation

including instruments, accessories, attachments and interconnecting

"tubing, piping and wiring. Construction to be in accordance with

the details outlined. Panel piping and tubing shall be leak

‘tested and wiring "checked out" prior to shipment. The instrument

Vendor shall submit a detailed description of "check out" procedure

".for the Owner's approval. The instrument vendor shall further advise

when "Check out" will be performed with sufficient notice for
representative(s) to be present at the Buyer's option.

The Buyer or a designated representative, reserves the right to
visit the Vendor's plant for purpose of panel board inspection.

Instrument vendor shall design back of panel arrangement so that
all instrumentation items mounted thereon are positioned and
located so as to be readily accessible for inspection, trouble
shooting and maintenance. All electrical items (relays, etc.)
shall be located so as to be conveniently available for trouble
shooting and maintenance, yct shall not impede accessibility of
above mentioned instrumentation items.

5.0 DESIGN CRITERIA .

5.1

Mechanical

5.1.1 Panel fronts shall be 1/4" stecl plate..

5.1.2 Other parts of panels shall be 3/16" steel plate.

5.1.3 Panel shall be free standing.

5.1.4 Control panecls shall be constructed in accordance with
the Vendor's construction standards to yield a heavy gage
steel pancl braced to develop a rigid assembly,

5.1.5 Provision shall be made for bolting the panels to a curb and
for bolting the panels together as required. Complete

bolting for joining panel sections to be furnished by panel
Vendor. ’

5.1.6 Additional internal panels shall be provided for mounting of
required auxiliary equipment and shall be arranged so as not
to interfere with the service and maintenance of any equipment
or components. '
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50.1.8
5.1.9

5.1.10
5.1.11

5.1.12

5.1.13

Lifting angle shall be of suitable size to prevent panel
from buckling. Furnish and install removable eye bolt
lifting lugs with nuts weldcd to inside panel.

Make all instrument cut outs and drillings straight and tfue.
Round all sharp edges.

Clean thorouyghly to remove all grease, oil and foreign matter.
Sand all flat surfaces to remove any irrcqularities.

Apply one (1) coat of rust proofing compound.
Apply one.or more coats of metal primer and sand smooth.

Apply surfacer, sand and fill indentations, scratches, etc.,
with filler compound. Sand smooth and apply two (2) addi-
tional coats of primer surfacer. Sand and apply two (2)
finish coats of semi-gloss Sherwin-Williams Enamel, F1A 2109
Code M light gray, or cqual. :

Nameglates.

All front mounted instruments shall be identified by a
laminated plastic nameplate showing service. All lights,
switches, cte., shall be identified on the front panel by
a laminated plastic nameplate showing service.

All nameplates shall be 1/16" thick beveled edge white
Lamicoid, Gravoply or equal with black center. They will

be fastcened to the board with adhesive backing. They shall
be approxlancly 1" by 3" 1ncluded with 1/4" high characters
of unlform size.

All components on the inside of the panel shall be ‘identified
by durable labels located for casy visibility.

5.2 Electricai

5.2.1

5.2.3

All panel wiring shall terminate at terminal blocks located
as specified and numbered per Buyer's terminal drawing.

All panel wiring shall be neatly done and shall conform with
all applicable codes

All panel wiring, as far as practical, shall be run in ducts
with the wires tagged at each end
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5.2.4

5.2.6
5.2.7

5.2.8

.5.2.10

5.2.11

5.2.12

ENG-082227%

.3 way switch adjacent to the- access door.

‘Terminal blocks for field wiring connections shall be

presuure type for ot least #12 AWG Ficld wire or oqual and.
shall be labeled with the appropriate terminal numbers.
Terminals shall be arranged so that terminals for each
circuit are grouped togcther. 'Two (2) sparc terminals
shall be provided for each ten (10) active terminals.

All instrument and control power wiring shall be routed
through a single multi-circuit breaker pancl, Square D
Type "QO" or equal.

" Thermocouple, resistant thermometer, and other low power
'signal wiring shall be scparated from, or magnetically
" shielded from, 115 volt power wiring, and bc neatly arranged

in conduit or wiring duct.

Selector switches, pushbuttons, and lights shall be General
Electric miniature o0il tight, or equal. Indicating lights
shall be transformer type for AC applications and resistor
type for DC applications.

All electrical control items (relays, timers, etc.) shall be
wired and identified per Buyer Elementary Diagrams and/or
loop diagrams.

Control relays shall be Allen Bradley Type 700-N or equal.
Contacts shall be 300 volt, rated, machine tool open type
with convertible contacts. Number of contacts on cach relay
shall be per Buyer's Elemenlary Drawing plus one extra sct.
of contacts. '

Rear of panel shall be suitable lighted and provided with a
R & S fixture
type No. 6334A or cqual. Fxposed fluorescent tubes not
aceeptable.. Convenience outlets in front and rear shall

be provided on cach pancl section. -

Power wiring to instruments consuming 150 volt amperes or less
shall be 3-wire, 3-prong, polarized plug to "plug mold" or
"plug-in strips" without switches. This strip is to be
suitably fused. '

Wiring shall be of No. 14 gauge flexible copper wire with

600 volt polyvinyl insulation. Color code as follows:

black wirps - ground, white wires - neutral, red wires - hot,
green wires - control. When wiring miniature type indicating
lighty, usc No. 18 gauge wire.
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5.3 Piping & Tubing

5.3.3

5.3.4

6.0 . SUPERVISION

6.1.1

6.1 Testing

An instrument air supply system shall be provided as detailed

"in the following paragraphs only if specified in the Panel

Data Sheets.

All instruments shall be connected by necessary piping or
tubing, valving, test connections, etc., to bulkhead
fittings conveniently located. Bulkhead fittings shall
be rigidly supported and grouped in an orderly manner

so as to simplify field connections. Fach tube shall be
clearly identified by an affixed label presented on

loop drawings.

Tube fittins shall be Swagelok or equal.

All tubing shall be rigidly supported and clipped either
to the panel or to a supporting brace. Tubing shall be
1/4" 0.D. x .032 wall thickness copper tube from field.

A minimum of 10% spare bulkhead connections shall be pro-
vided per panel section but in no case less than onc- (1)
spare. All piping and tubing shail be routed so as to
permit future instrument additions without making changes
to existing installation and also to permit easy access
to all instruments for maintenance and adjustments.

Tee handle valves shall be used on the air manifold for
each alr consuming instrument.

There shall be the thrce spare valved connections on air
manifold for every twelve (12) in service, equally spaced
on a minimum of 2-1/2" centers.

Unless otherwise noted, the panel Vendor shall provide
dual air filter regulators with isolating valves, each
station sized for full load capacity. All fittings down-
stream.of the filters to be copper or brass. Air supply
connections shall be valved off with a "packless" valve.
A suitable linc mounted output pressure gage shall be
furnished for each regulator.

All tubing connections will be tested for leaks and shall
conform to ISA RP 7.1.

Test shall be conducted at maximum operating pressures.

All piping installations shall conform to Code ANSI-334.1].
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8.0

9.0

MISCELLANEOUS

‘8.1 -

8.2

Deviations

In case of differences in information submitted, detailed data
presented on Buyer's or by Buyer approved drawings shall take
precendence over others where discrepancies occur,

Quotation

’Quoté unit price for the following additional instrumentation

(installed, piped and wired) which may be added at a later
date:

Indicating lights.
Pushbuttons

- Relays

- Timers

INFORMATION REQUIRED FROM VENDOR

In addition to his standard proposal, the Vendor shall furnish the
following information:

9.1

Vendor shall state each exception taken to this Sbecification
by a list "Exceptions to Specification".

An 8" x 10" glossy color print of each front panel section shall
be provided on completion of the panel.
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Loop Diagrams
'El. Elemcntary
Annunciator System
Name Plates List

Panel Drawing
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1.0 SCOPE

. This 8peécification defines the physical and performance
characteristics of bi-metal element actuated dial thermo-
meters as further described on the attached Data Sheets.
This specification also defines the documentation to be
supplied with this equipment. 2

2.0 EQUIPMENT DESCRIPTION

2.1  Dpial thermometers shall be manufacturer's standard
assembly complying with this specification and the
accompanying Data Sheet. ‘

2.2 Thermometér shall be constructed so that both range
: and zero calibration may be adjusted, conveniently,
with simple common hand tools.

2.3 Case shall be manufacturer's standard dust and moisture
proof. :

2:4: Accuracy shall be within 1% of full scale value.

2.5 ° Neither accuracy nor calibration shall be affected by a
’ temperature of 150% of full scale value.

2.6 | Thermometer movement shall be protected from error or
damage due to vibration.’

2.7 Stem shall be stainless steel. Connection nut shall
" have 1/2 inch NPT male thread,

2.3 The thermometer movement shall be mounted directly
to a metallic block which shall include the wrench
flats or hex head and the process connection.

2.9  Unless otherwise specified, separable well shall be
furnished with thermometer.

2,10 Scparable well shall be hex head, bar stock, with 1 inch
NPT process connection unless otherwise specified. Well
bore shall not be more than 0.015 inch greater than the
thermometer stem outside diameter. ‘

2.11 Each thermometer shall be supplied with a permanently
attached corrosion resistant tag showing the manu-
- facturer's name, model and serial number and the
instrument tag number as shown on the data sheet.
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3.0 DOCUMENTATION

3.1

" C..

The following certified documents shall be submitted to
the ‘buyer in quantities and terms as specified in the
- purchase order.

A.
B.

D.
E.

Drawing and Manual Index

General Arrangement Drawings

Operation & Installation Manuals

Maintenance Manual & Parts List

Recommended Spare Parts 2 Years Operation

Each document shall be marked with the following
identifying data:

A,
B.
C.

.D.

" E.

BCI Job Number

Customer Job Number

BCI Instrument Specification Number .

Instrument Tag No. (from data sheet)

Exact instrument identificatibn- as furnished
(i.e., detailed model number or list of furnished
options) ,
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ORIGINAL I)YMY TA |{PATE £-1-98 |rrrn. DATE
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leuent: ERIE  MUNIN G &0 PROJECTNO. R0 | DT
: THERMOMETER WELL
1. Stem: Theeadaed Plain 1Y Union [0 10.  None ! included By Others O
CMaterint o e e e e 1. Materinl:  304S8S 1) 31555)(
2. Stem o Union l’lm- M ‘/, in, X A, | | Mher: _ . s
3. Stem Diameter: ST lJ .250 in, 375in. U 12, Construction: Dvilied’)( Built-Up O
4, ase Materia STD Other Other: ___ ..
5. r):ll Size _éi'___.__. ‘Color _BLA_&_Q&M'TE " Well Length Must Suit Stem Length,
6. Seale length . . Color _._._
7. Form: Fin. NO, e /\vhuxmbl(‘
8. Fxternid Calibeator () Herm Sealed Cnm\s(
o9 M B MOl NO. e e e
Q STEM '
LENGTH
E L] 135° ' I I l 135° 135°
=T || o h—2 L\ LEFT  RIGHT
wal | B8o1ToM FIG 2 <
v FORM BACK FORM  STRAIGHT BACK 139° RIGHT - LEFT
{STRAIGHY) (ANGLE) FIG 3 FIG4.5 FIGE-7 Fi68-9
Rev. Tag No. Range Og_:zgng f.:zenr;(h Well F:onn. léii’ Service Notes
T1- 21105 [50/300| Z2@T7F 9 ° ;,#“NPE' 2" D 201 A STEAMDRW
T 2108 B :
Tl- 21308 %
Ti- 21406 IR
Ti-2.1508 & A :
n- 221 [ S0/te] 250°F ToP GAS _To CYCLONE
T1- 2103 i ]
Tl L33 i
Ti- 21413 |
TI-219513 1’
¥
—
Ti-21213 N — 1
Mn-23213 B — | /
- I?:-‘n —
-2 __@Q'E CoeoL CLEAN GAS
F Ti- UL\ &
: TI-T1314
s of Bl
Ti=415) A v
T1- 21703 [56][300[250%1 9 " TAR oIl TANK
Ti-21704]80/200] 250%| &'’ , v
Ti- 2.1705]F0/800| 2607 &7 v ¥ _TO TANK
. ‘Notes:
. % BY BIDDER

ISA FORM $20.14.-
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ORIGINAL BY @ MoYTA |DATE g-2.78 | Appo. DATE
REVISION Y DATE APPD., DATE
CLENT. ERIE O, PROJECT NO. i (oYeo) l 1
THERMOMETER WELL .
1. Stem: Thmadod}KPloin ) Union D) 10. Nonel) Includedx By Others O
Matarial 11, Material: 30488 1 :msssx
2. Stem ar Union Thrand: % n, % in, L) Other:
3. Stem Digmetor: STO @ .250in 2K 376in.0 12,  Construction: Drilled Built-Up O
4, Case Matew Other Other:
5.  Dial Size Color mm " Well Length Must Suit Stem Length,
6. Scale length Color
7.  Form: Fig. No. Adluslablox
8. Exiernol Catibeator 11, Herm Sealed Cusex
e 9. Mi R & Modal No. L
SETEM ]
LENGTH I . l l I I
‘i 90 135° , '”ﬂ &35'
‘T FIG. | |/ —
S| | sorrom FIG2 ‘ LEFT  RIGHT
it | FORM DACK FORM  STRAIGHT BACK 139° RIGHT - LEFY
{STRAIGHY) (ANGLE) FIG 3 FIG4-5 FIG6-7 FIG8-9
. . Operating Stem Lag
fRev. Tag No, Range Temp Length Well Conn, | Ext. Notes
T=21895 [50/4¢0) E[ Q" _[3/a"NPT |3V O zg:._sne.m.ﬁm
nN-21809F -~ . NN
T-21 y oM \
T 2\
TI- %1831 ' ]
Ti-u\lo Jo8e T 150 97 | ¥aT P L w&
Yi-2i2t0 L T
Ti-a}lo / )
Ti-214\0 . ‘}
RS VEXT-2
A
F'Notes .
¥ BY B\DDER

ISA FORM $20.14




'{BABCOCK CONTRACTORS INC: : sp- R20%
-~ PITTSBURGH, PA. INDICATING PYROMETER REvISION T
- A Subsidiary of -
- Babcock International Inc. %P ECIFICATION page._ V. . oFr | .
ORIGINAL (Y R . MovYTH DATE $2 = [ =7 & | APPD. " | pate
{ REVISION  ~ BY DATE APPD. DATE

" | CLIENT: gg | E. N4 INING Lo, lPROJECTNO. 2o0| 21

DESIGN CRITERIA FOR INDICATING PYROMETER

This item shall be an integral combination of thermocouple,

N thermowell, and millivoltmeter, designed to indicate temperatures

up to 2000°F.

‘The unit shall be completely self contained, with no
external power requirements.

sheet requirements.

The thermocouple shall be spring loaded against the bottom
of the well. '

Fach unit shall be supplied with a permanently attached
corrosion resistant tag showing the manufacturers name,
model, serial number, and the instrument tag number as
shown on the data sheet. :

DOCUMENTATION

The following certified documents shall be submitted to the buyer
in quantities and terms as specified in the purchase order.

A, Drawing and Manual Index

B. General Arrangement Drawings

c. Operation and Installation Mahuals

D. Maintenance Manual & Parts List :

E. Recommended Spare Parts for ©.  Years Operation

Each document shall be marked with the following identifying data:.

A, BCI Job. Number.

B. Customer Job Number

Cc. BCI Instrument Specification Number

D. Instrument Tag No. (from data sheet)

E. Exact Instrument Identification as furnished (i.e., detailed

model number or 1ist of furnished options),

. (ENG-050-0278;

The housing shall be, the manufacturers standard’ to meet data




COCK CONTRACTORS INC. | = - T

o ;nseuaeH.PA. INDICARTING PYROMETER . 3206
A Subsidiary of " REVISION
sbsidiary o )

Babcock International Inc. , PAGE—_] __OF ‘ )
ORIGINAL BYR, Mo YTA |DATE .2.78 | APPD. DATE
REVISION Y DATE APPD. DATE
CLENT: E RIE M INING Co. PROJECTNO. 2 00| & T
TAG NO. = Below
REVISION .

QUANTITY , =
_MANUFACTURER *
¥\
MODEL NO.
G&SQFIER
SERVICE CLEAR GAS
| PRocESS ~FLUID CoAL G AS
= Tan\ P |2 02°F
: - PRES 4S'"we
[ DIAL SIWE - 2"
L How=ING ALUMIN UM
| SCALE RANGE Q-2000% |
CwWeLL = MATSR AL INCoNBL Ol
- LENGTH 14"
-~ CONNECTION 3/4" NPT
| _~connecTion TYPE | BUsHING
NEC ClLASS cugss: oV

¥ BY BIDDER

=) T1-2012, TI-2I212, TI-2I312, T1-ZI&412, T - 21512

ENG0500278;

LOCATION

| el |




(ENG-050-0278)

|BaBCOCK CONTRACTORS INC. | o | : e 821G
PITTSBURGH, PA. THERMOCOUPLE ADSSEMBLIES REVISION o
A Subsidiary of . - ' .
~ Bubcock Intornational inc. C"‘b PEC_ \ F \CAT\QN PAGE _ | oF 2. e
ORIGINAL ' By Q Moy 7H |PATE B-)-T & | AppD. DATE
"REVISION BY DATE ' APPD. DATE

cLuent: ERIE._ MININ & Co,

DESIGN CRITERIA FOR THERMOCOUPLE ASSEMBLIES

|prosecTNO. ZQA I ST

Thermbcouple assemblies shall be complete including
terminal block, thermocouple element with insulators,

-extension, head and protecting well or tube, as re-

quired.
Recommended practice as described in ISA-RPY}, as
approved September, 1958, shall be met for cali-

bration accuracy and color coding. -

Heads shall be universal type,'cast iron, complete

'~ with threaded chained, gasketed cover, integral sin-

gle pair screw type terminal block with polarity

" indicated, a 172" NPT well, and 3/4" NPT conduit

connection unless otherwise specified.

Extensions, when required, shall be of 1/2" steel
pipe with length as specified-on-data sheets,

When required, protective wells shall be solid bored
type with process connection and length as specified
on data sheets. ‘

Protective tubes shall be straight type, single or
double construction, complete with pressure-tight
mounting bushing or pressure-tight mounting flange,
as specified,

Thermocouple wire shall be ISA standard types. Wire.
gage shall be as recommended in ISA recommended prac-
tice RP1.3.

The unit shall be identified by a metal tag attached
with corrosion resi;tance wire,_and stamped with the
tag number from the data sheet.




15520278

.| 8BABCOCK CONTRACTORS INC. : S sSP-8221l6e
" PITTSBURGH, PA." » - T T
" A Subsidlary of | THERMOCOUPLE ASSEMBLIES - REVISION .. .cco . .. . ..
Babcock Inl'omallonal.lno.‘ c SPECIFICATION - PAGE__2_ oF__&
DOCUMENTATION

Theifollowing certified documents shall be submittedzfo the
buyer in quanties and terms as specified in the purchase order.

1. Drawing and Manual Index
2. General Arrangement Drawings
“3. Electrical & Piping Drawings
(schematic and interconnection)
4, Operation & Installation Manuals
5. Maintenance Manual & Parts List ,
6. - Recommended Spare Parts for 2 Years Operation

Each docuhent shall be marked with the following indentifying Data:

. BCI Job Number

Customer Job Number

BCI Instrument Specification Number

Instrument Tag No. (from data sheet)

Exact Instrument Identification as furnished
(i.e. detailed model number or list of furnished
options) .

N oW




X

#5) WELD T\Ps

CERAM\C

INFo BY BIDDER

NOTE #1) SPRING LORDED To Comracr WELL BOTTOM.
w?)mé Po. TE-2I\O y TEE=21210 , TE-1\ 0, TE- 2\4l0 , TE-21510

H#IDTAG No TE-2M4 TE-21214 | TE- 21314 yTE-21414 TE-21514
H4)TAG WO Tg—znm,'\'s -un224 ,TE 21324, TE- 1\414 TE-21524-

e | INSTRUMENT DATA SHEET | ».B2lG,
Baboack irembnonel in6, THERMOCOUPLF. ASSEMBLIES pacE—d____or_2Z
ORIGINAL 8Y LMW DATE 8-7-78 |APPD. DATE
Frevson 1 BY ZK DATE | = 2|~ 7 9 | APPO. DATE
CLENT: £ RI\E _MINING (O PROJECTNO. 3OO\ O T
TAG NO. SEE NOTE #7_, SEE NOTE#3 | cE= NoTE # 4
| REVISION _ R A\
QUANTITY S S Y L
|.mANUFACTURER . .. ... . .. . X} _ | . HONEY wezLL
MODEL NO. P.S
’ BLAST DUST CYCLONE |GAS\FIER GRATE
. SERVICE _L _TEMP, OUTLET TEWPR TEMP, ‘
- PROCESS FLUID lawr | oA BRSNS [sTEMM A AR
| THERMOCOUPLE TYPE. ‘| ——=  Joua T
WIRE GAGE . G Awe ]l ———= | 8Awg
' ELEEEN’I; LEN.GTH o SE‘E wore 1 | ———= Il FT. r
ELEMENT DIAMETER . e e —— "-‘_._ D —
SHEATH B gsnst. | —= | —
GROUNDING ' 4 REQ D —_ — T
HEAD = TXPE WEATMERPRooF = —>
" HEAD - PROCESS CQNN_ECTION 1 jz,."_ NPT —_— WVoneT
_ 'HEAD - EXTENSIQN___ i Bl NonE |
" WELL - MATERIAL 36 ST sT” — —_—
" WELL - BORE % NOT REA'D
WELL - ey DIMENSION 9" T __
| WELL - PROCESS CONNECTION | #4" |5 —
_WELL - WALL_ THICKNESS—MIN* o T -
_WEL - LAG LENGTH L3 T -
ELEMENT INSULATION == SEE NoT& # 5 |

OF BOTH ELEMENTS To GETHER AND FURNISH 2-HOLE
INSULATORS FOR ENTIRE LENGTH OF EACH ELEMENT.

-

LOCATION

| NETEN)

T T ==




- |BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET - 82 1%
PITTSBURGH, PA. : A REVISION
. A Subslidiary of .
Babcock‘;ntematyondllnc. . THERMOCOUPLE ASSEMBLIES PAGE__ 2= _OF_ 2
ORIGINAL BY LMW DATE 8-7-7 8 | APPD. DATE
| REVISION BY DATE APPD. DATE |

CUENT: ERIE MINING CO. HOYT LAKES A MN, [rrosctno. 3001 6T |
TAG NO. SEE NoTEW Z| TE- 21740 TE-21741

| REVISION _ o
QUANTITY . 3 \ \

| mayvrAcTURER . K | i} _ i B
MODEL NO. ' ¥ | | ,

e GAS cooLER MIXED GAS To |[MIXED GAS ouT -
SFERVICE e JOUTPUT COOLERS OF COOLERS
PROCESS FLUID COAL GAS -> — N

_ THBRMOCOUPLE TYPL | _"3“ ] —> — —>
wxm: GAGE |14 Awa - s
ELEMENT LENGTH |l seEE NoTE #F — =) N
ELEMENT DIAMETER x

poamEIRL . AL L ) . e ]
SHEATH = . 13w sust | > >
GROUN DING REQ D JS——. —_—

_ ”EAD :___'I‘Y_P_F_ I WEATHERP_ROOF —» | T
HEAD - PROCESS CONNECTION [ Vo' NPT _— s T
HEAD - EXTENSION 3 —_— —
WELL - MATERIAL 316  sT. ST O — — =
"WELL - BORE * ' ]

71'3_1.'1. - "u" DIMENSION 9~ _ 5 R
WELL - PROCESS__ SQNNECTION '_____ ___3/_4“ . > —_—

| WELL - WALL_ THICKNESS-MIN* L o R

. _ ]

WELL LAG LENGTH 3T/ —_ > __

NOTE # 1)SPRWE LOADED To coNTAc,T WELL BoTToM. T

#2)TAG Mo, TE-21711 , TE-21721 , TE-L173)
* \NFo  BY BIDDER



(ENG-050-0278)

BABCOCK CONTRACTORS INC. . . . SP__'B 2 3 Q: _
PITTSBURGH, PA., TEMPERATURE TRANSMITIER CEVISION |
A Subsidiary of : ' s e
Babcock Intornational Inc. . S PECIFICASTION PAGE .| OF & .
| ORIGINAL : |8y R_RMeoYTA DATE 2 w)=7 & | APPD. DATE
REVISION BY DATE \ | arro. DATE
Touent: ER) E- M1 N PROJECT NO. OO\ ¢T
hi_ﬁQSEL—j;JQ ——

DESIGN CRITERIA FOR TEMPERATURE TRANSMITTERS

Transmitter shall be enclosed in gasketed dust-\\\\\\
tight and moisture-proof case, unless otherwise

specified on the data sheet.

—

- Transmitter shall be compensated for ambient
temperature. limits of -209F to +150°F.

Accuracy and repeatability shall be within 0.5%
of span. ‘

Transmitter shall be equipped with a universal
bracket for 2" pipe mounting.

Transmitters with thermocouple inputs shall
have automatic reference junction temperature
compensation.

Span and zero shall be field adjustable.

When specified, vendor shall furnish a filter-
regulator complete with gage. The air set shall
be pre-piped to the unit and set at pressure as
indicated on data sheet.

The transmitter shall be complete with direct
reading, integral indicator when specified.

The unit shall be identified by a metal tag

attached with corrosion resistance wire, and
stamped with the tag number as indicated on

the data sheet.




' BABCOCK co“‘IRACTORs INC. : . :
PITTSBURGH. PA. TEMPERATURE TRANSMITTER REVISION ...

SP-B236

. A Subsidiary of D)
Babcock International inc. SPECIFICATION PAGE OF

N

$2L278

.

DOCUMENTATION

The following certified documents shall be submitted to the
buyer in quanties and terms as specified in the purchase order.

1.
2.
3.

4.

5.

6.

Drawing and Manual Index

General Arrangement Drawings

Electrical & Piping Drawings

(schematic and interconnection)

Operation & Installation Manuals

Maintenance Manual & Parts List

Recommended Spare Parts for 2.  Years Operation

Each document shall be marked with the following indéntifying Data:

N bW
.

BCI Job Number

Customer Job Number

BCI Instrument Specification Number

Instrument Tag No. (from data sheet).

Exact Instrument Identification as furnished
(i.e. detailed model number or list of furnished

options)




{DABCOCK CONTRACTORS INC. | -~ INCT DI IMEN e =24
 PiTTSBURGH, PA INSTRUMENT DATA SHEET | s 8236
" ASubslidiary of : REVISION
|  Babcock International Inc. . Mv/I TRANSMITTER e PAGE... of_2
_ OIIGINAL 8Y LMW - DATE Q- 7-78 | APPD. DATE
REVISION _ BY DATE APPD. DATE
JCLENT: ERIE MINING €O HOYT LAKE'S 5‘ MN. PROJECTNO. 3001 ST
TAG NO. SEE No7E # / SEE NOTE %2 | sEe NOTE &' 3
REVISION .
QUANTITY s Y 3
 MANUFACTURER ... .. X[ IS
MODEL NO. X% . . i
_ BLAST To DUST cYcLONE GAS COOLERS
SERVICE |l Grs\vweR TEME [OUTLET TEMP OUTLET TEWMP
 INPUT - TYPE | Twermocourie | T2 >
- . - Mv RANGE | Fo®r Tvee : "T/c_,_ > L ——
i~ PROCESS RANGE ] o-2se’r | _©- - Soo°F | o-200 °F.
_ourpur - TYPE - CUP‘RU‘ST ] —> | T
| - RANGE 4-20MA.DC | ————y | >
] ._.._.‘4.?_UB§°U_'1.T___ l.ub sene | o> | T T
_MOUNTING 2 e | —— |
SUPPLY 12.5 To Sov. Dc > —
—— - GG Sy N P P H —ee e O A U S
_ AREA CLASS Jer. o o 2 —>_ | T
_HOUsSWNG _ - - _|EXPLosiontReOR (| T _ T,
_ . _ -3 — e -
NOTE. #\)TT-I\\\o 'rT-zlzuo ,TT- 2\3\0 TT-2410 ,TT 21510
#2)TT-2114 TT-7.\2\4- T T- z|3|4- TT- 11414 , TT-21514
w#:ﬂTT-?_W\\ JYT-21721 , TT-2172)
X% BY BIDDER
LOCATION FleELD FIELD | =A LA W v




BABCOCK CONTRACTORS INC.

PITTSBURGH, PA.. INSTRUMENT DATA SHEET s 236

A Subsidiary of . REVISION
Babcock Intornational Ing. Mv/1I TRANSMITTER R PAGE_ _2- or._ 2

| onmaiNaL BY LMW DATE B-8-78 |AprD.
NEVISION BY. DATE

DATE
AFPD. DATE
CLENT: ERIE MUNING <O pROJECTNO. 302 | ¢ T

TAG _NO. . TT-11740 TT-2174 SEENOTE ¥ |
REVISION R P ,
QUANTITY : \ L \ O

MANUFACTURER . ... . . X
MODEL NO. p 4

B verer o mmesme el s o semmeie s =

MIXED GAS T ED GRS ouT | GASIFLER BED
_|TocooLERs __|oF coolLeRS | TEMP .
| THERMOCOUPLE  |T T —>
, FoRTYPE'T Vo | ————>  |12.57 =115 WV
- PROCESS RANGE | o0-So0o0°F | o0-200%F. 450-550 °F

_.,OUTPUT - TYPE ... CURRENT, R —— —>.

SERVICE

_INPUT - TYPE
1 - Mv RANGE

Ve cermm e merm o e e e s s —————

e e e i et ot el e 1 e i it i« e =

: - RANGE © 'l 420 Wnoe, | TTTTTTT —_—
- BURNOUT | wul scare | —TT///*F | —>

_MountING | tewe | —TTTTE

osypPLY .5 T0S6 voe | ———> | ———/—>.
| area crass ar, S-B%T 2 ———t | ——>
| Housing - _|EXPLOSIONPROOF | T ————
———— - o - e U W
- S S

NOTE. $1)TAG NO. TT-21126A TT-11224A, T T-21324ATT- 214244, TT-2524A
TT-21248 TT-212248 TT-213248 TT-214248 TT-215248

¥ BY BIDDER

LOCATION - ' : Flewp — —_—




{ENG C50-0278)

BABCOCK CONTRACTORS INC. | ' sp. 8301

PITTSBURGH., PA. '

) . : REVISION
- A Subslidiary of PRESSURE GAGE 1 2.
Babcock International Inc. SPECIFICATIONS . PAGE . ’ OF.

ORIGINAL 8y MoYTh [PATER.)-91L [arro. DATE
REVISION 5 BY DATE APPD. DATE
CUENT: ER\E MANING cO. HOYT LAKES . \MN. ~_|PROJECTNO. 3OO\ ST

1.0 sCopE

This specification defines the physical and preformance réquitements
for pressure gages as further defined in the attached data sheets.
The documentation required for this equipment is also defined.

2.0 EQUIPMENT DESCRIPTION =

2.1 Pressure Gages shall be manufacturers' standard complying with:
-+ this specification and the accompanyinq Date Sheet.

2.2 Surface.and local mounted gages shall be weathertight and dustproof.

2.3 All gages with ranges above 20 PSIG shall be furnished with
solid front and blow-out back. ' :

‘2.4 Gage window shall be clear and shatterproof.

2.5 Gage indicator movement shall be rotary geared,.insensitive to
normal vibration, pressure pulsations and ambient temperature
fluctuations. '

2.6 Movement zero calibration shall be adjustable frdm front of case
' without removal of point. '

2.7 Movement range calibration shall be adjustable without the use of
special tools or parts. .

2.8 Gage shall ﬁe accurate to within 1/2 of 1% of the full scale span.

2.9 Gage accuracy and zerd calibration shall be unaffeéted by pressures
to 150 percent of maximum calibrated range.

2.10 Séale.shéll have uniform indications over the rénge of the gage,
unless otherwise specified on the accompanying Date Sheet.

2.11 Process connection shall be an integral part of. the measuring element-
- mounting block. ‘ :

2.12 Process connections shall extend from the case and be equipped with
' wrench flats.

2.13 Each gagé éhall,bé supplied with a permahently“attached corrosion ’
resistant tag showing the manufacturer's name, model and serial
number and the instrument tag number as shown on the data sheet.




BABCOCK CONTRACTORS INC.
PITYSUURGH, PA. U .
A Subsidiary of PRESSURE GAGE

Babcock International Inc. . SPECIFICATION j' PAGE__2

..Sp-8301
REVISION___ .

oF_ 2.

3.0 DO&:UMENTATION

(ENG-052-0278)

3.1 The following certified documents shall be submitted to the

buyer in quanties and terms as specified in the purchase order.

1. Drawing and Manual Index
. 2. General Arrangement Drawings
3. Electrical & Piping Drawings
" (schematic and interconnection)
" 4. Operation & Installation Manuals
5. Maintenance Manual & Parts List

6. Recommended Spare Parts for A Years Operation

" BCI Job Number
Customer Job Number
BCI Instrument Specification Number
Instrument Tag No. (from data sheet)
Exact Instrument Identification as furnished
(i.e. detailed model number or list of furnished
options)

TS W N
.

3.2 Each document shall be marked with the following.indentifying Data:




{ENG-050-C27%:

A S\PHON NOT REQ D

¥ BY BI\DDER

Per ISA

BABCOCK CONTRACTORS INC. SP-. 8301
PITTSBURGH, P o
ooy "' DATA SHEES EVSIN
Babcock Intornationg! inc. | 0! ' PAGE . ' .. OF. 4
ORIGINAL BY R, Moy 7/ |DATE 7. 2).98 | APPD. DATE
REVISION BY DATE APPD, DATE
CLIENT:, o, PROJECTNG. 2 00 l CbI
| 1. Type: Direci Rdg K 315 Ib Receiver O A 10. MFR, & Modei No. . ... e
Other .. o o . — 11. Press. Element: Bouvdonx Bellows O
2. Mounting: Surface O Localx Flush O Other ..
! 3. Dial: Diameter &4 Y2 Color BLAC K. oN w“lTE 12, Element Mul: Bronze L, Steel O Ss
4. Case; Castliron O- Alummum Phenol O ' Other .. __
Other ._. 13. Socket Mti: Bronze J{ SteelQ __ ._____SS
S. Ring: Screwed)( nged 0 Slap (] Sld (] Other .. __ 7 e
' Other ... _.._.. N 14, Connaction:NPT: %in. O % mx Other
6. Blow-out Protaction None 0 Back B Disc O Botto Back O
Solid Front O Other 15. Movement: "Bronze O SSK Nylon O
7. Lens: Glass )L Plastic O Other
8 Options: Sylphon Y Materisl STEE L 16. Diaphragm Sea!
Snubber O MFG. _ e Type _ .
Pressure Limit Valve O Wetted Part Mtl, _____ OtherMu, ____
Movement Damping ) _. .. ___ ——. Fill Fluid e
9. Nominal Accuracy Required = | .7L._°"’__SQALE Process Conn. ... ._.. GageConn, ___ . _ _
Rev. Quan, Tag No, Range Operating Service
Pressure . J
L (PI-21108 Q=30 125PS\ | D 201 A STEANM DORUM
L _|Pl-21T05 \ | 1
| [Pl- %™ \ E |
1 1- 2.1 : b .
1 -2 50 & 4* f
) 1- 2110 SM TO EBDUCTOR
) 12109 .
| |PL- 2.1 3 (<) ]
1 |P1- 214840 i'
L IP]- 21509 v
) L1P-21 110 10 -80" 1" 0ol ow PRESS STEAM TO GASFIER
JaY L |Pl- 21210 . : ) :
%& lg,gl- 3:1 19
! i~ 1910 A
A - . Y ——
LI 2.4
IRIID 2
Pl- 2.1 i .
1JPi=-2.1 119 [g=] 25 PE] [PURGE STEAM 7 UPBBR)
L {Pl-" 21219 ' - 7
11P1-2.131 ‘
| 1~ 2.4 \ :
1 [P1- 2. 18] .
Notas:

520.41a




I
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(ENG-CSDL2?

PITTSBURGH, PA,

A Subsidiary of
Babcock International Inc.

B'ABCOCK CONTRACTORS INC.

PRESSURE GAGE

sp._ 8301

REVISION -

PAGE 1—

DATA SHEET

or 4

DATE 7:3_L°7 )

ORIGINAL 8y WTA APPD. DATE
REVISION BY DATE APPD, DATE
CLIENT: | PROJECT NO. 200 |¢I '
1. Type: Direct Rdg¥R 315 Ib Receiver O ¥ 10. MFR. & Model No. _ . _
Other ___ . _ . ... ——— 11. Press. Element: 80urdonx Bellows (o]
2. Mounting: - Surface? Localx Flush o Other .. __.
3. Dial: Diameter %2 " Color BLAGK. an WHITE 12. Element Mui: sronze)( Steeic _____s§
4. Case: Castiron D Alummum Phenol O : Other ...
Other . 13. Socket Mtl: Bronze ' Steel 0 ________SS
5. Ring: Screwe ngedD SlipD Swd O Other . . _
" Other __ 14, Connection-NPT;: %in, Q % in. )‘( Other
6. Blow-out Protection None O BackyK Disc O Bottom»& Back O
' Solid Front O Other : 15. Movement: Bronze D ss)( Nylon O
7. Lens: GlassJ{ Plastic O - Other
8 Options: _Sylphon .#’Maten’al STEEL 16. Diaphragm Seal
Snubber 0O _._ MFG. . et e VYP@
" Pressure Limit Valve O _. Wetted Part M. ______ Other M1,
Movement Damping 1 . . Fu[lFluod R — = e
9. Nominal Accuracy Requued ] 70 OF SCALE Process Conri. . Gage Conn. _______
Rev. Quan. Tag No. Range Operating Service
Pressure
LiPl- 21120 OGO | I25PS] | PURGE STEARA ( LOWER)
| 1P~ 21220
1 1P1e 2%
L JP1-
e +————
| Q-1%o [T28PS[1D 262 STEAM ROM
Notos
¥ BY BIDDER

Per ISA $20.41a
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{ENG-CE2-C2

* BY BIDDER

BABCOCK CONTRACTORS INC. sp. 8301
PITTSBUNGH, PA, PRESSURE GACE REVISION
A Subsidiary of DATA SHEET
Babhcock international inc. PAGE OF.. 4‘
ORIGINAL BY R N MD‘/TA DATE 7} | .78 APPD, DATE
REVISION BY DATE APPD. DATE
CLENT: ERIE M”\L’M Qo, PROJECT Noj oQ 9T
. Type: Direct Rdg 3 315 Ib Receiver O ~ 10, MFR, & Model No, o
Other . . . ._ —— 11. Press. Element: Bomdonx Bellows 0
2. Mounting: Surface O Local FOush (s] Other ___.
3. Dial: Diameter '/1_ Color BLACK ON WHITE 12. Element Mul: BronzeX Steel O ss
4, Case: Castiron Aluminum Phenol D Other _....__..
Other ._ - 13. SockecoMtl Bronze J{ Steet 0 ______Ss
5. Ri Screwed Hinged O SlipQ S«d O ther .. . __
i o:;rhe" . ___:,_?,e_, — e e, 14. Connection-NPT: “4in, O %m}(omu
6. Blow-out Protection None O Backx Disc O Bottom . Back O
Solid Front O Other 15. Movement: ronze O SSx Nylon O
7. Lens: Giass Plastic O ' Other
8 Options: Sylphon . O 'Materis! 16. Ouphm:né Seal ;
Snubber - O e TYPO .
Pressure Lor'mluValvo (=] \FN_;n:‘d .l;m Mtl,._____  Other M1,
Movement Damping [ ! wa e
9. Nominal Accuracy Required =& .| _7_1 oF SCAL&E Process Connl. ... .. GageConn, .____._ _ _
Rev. Quan. Tag No. Range %‘::::.:":9 Service
1] P\~ 2.184) : . R IO CIP\TAT
' p‘ - z. - 4 " D (-] ¥ 1
— — = 0 10~ 80" Y1l |
1 = Q | 1COT 1
‘ l - 7.1 ) |
1 1P)- 2. Q-S0"1 o 1o . K ‘
L Pl - A= 20" | Go" K . |
Pl-2 18301 0-80% | 4o | : . |
1- 20840 - JIb1EHLJL_£iLEES_Zzii:EiII::]Eiizgzjl?f;iié%éEé%; |
L Pl 21112.10-60"T | 48T [~ pa. . a 1
[ [T N X . |
: ! 1" 2124 2 :
| >l > 2. 4[ L_ ‘i} 4 Vi n
VPl 2.1 8) 'Z : 4 4 v
Notes:

Per ISA $20.41a



i
BABCOCK CONTRACTORS INC. gp. 8301 |
B e |
. 'PITTSBURGH, PA. PRESSURE GAGE -
A Subsidiary ot DATA SHEET REVISION :
Babcock International Inc. pace % oF 4
ORIGINAL [8Y 2. MoyTa |oate K- )-78 | arro. DATE
REVISION : BY o DATE APPD. DATE
CLENT: ERIE M'N‘MCJ Co _|PROJECTNO. 2 0© |DT.
1. Type: Direct RdgJ( 315 Ib Receiver O ‘ *‘10. MFR. & Model No. __ — ‘ 4
TOther L 11. Press, Elemant: Bourdonx Bellows O
2. Mounting: Sutface p Loculx;lulh 0 Other . e
3. Dial: Diameter 4-/2_ Color BLACK AN (JHITé 12. Etement Mu: Bronzed® Stest O _______ s§
4. Case: Castlron O Aluminum Phenol O Other _...__.
. Other, — : — 13. Socket Mui: Bronze% Steel O ___..____SS
- 5. Ring: Screwedx Hinged D SlipO Swd O Other . . —
Other : S 14, Connection-NPT: % in. O % in, XC Other
6. Blow-out Protection Nong [ Back X Disc O Bottom Back ()
Solid Front (3 Other 15. Movement: ronze SSX Nylon O
7. Lons: Glass X Plastic 1 Other
8 Options: Sylphon () 'Materiai 16, Diaphragm Seal
Snubber O __. MFG.. . Type __.._____
Pressure Limit Valve D . Wetted Part Mtl._‘és_: Other Mtl,
Movement Damping ) ... ... ___ . _ Fill Fluid 41 YCER! NE_-', -
9. Nominal Accuracy Required _i 127 _ofF SeALE Pracess Conn. 1£2 Y Gage Conn, 'Ar—
Rev. Quan, Tag No. Range Operating Service
. Pressure
[~ el 706 |O0-30p5\]| 2.6 P31 [TARTOIL TRANSFER PP
=21 707 o< _28PS) v v v
L _Pi1-%Vv 201 [O-~ "l o TOP. =)
| P2 111 g+ Eo7 20 TOP GADS TO CYQLAONE
- L P~ 2111 ; : :
; 1 %&.J..Lll
1 L zn_ﬂ% , : ~
| _1pt- 21513 L4 4
D
Nc;!es:
* BY BIDDER '
| e Per ISA S20.41a

{ENG £50.C278)




BABCOCK CONTRACTORS INC. ' | gp. 8311
PITTSBURGH. PA. . N PRESSURE TRANSMITTER REVISION
A Subsldiary of SPECIFICATION N z
Babcock International Inc. . PAGE 1. OF

ORIGINAL BY R. Mo THA |PATE 5-,-78’ APPD. DATE

REVISION BY ) | oate APPD. ‘DATE

CLENT: ERIE MINING Co. HOYT LAWKES . MN. PROJECTHD 300\ & T

1.0 SCOPE

This specification shall define the physical and performance
characteristics of field mounted, electric or pneumatic output,
force balance type pressure transmitters as further described in
the attached data sheets. The required documentation for this
equipment is also defined.

2.0 EQUIPMENT DESCRIPTION

2.1 Transmitter shall be enclosed in gasketed dust-tight and moisture-
proof case, unless otherwise specified on the data sheet.

2.2 Pressure transmitter shall be complete with inteéral direct
reading indicator or an output meter, when specified.

2.3 Accuracy and repeatability shall be within 0.5% of span.

2.4 Overrange protection shall be provided so that neither accuracy
nor zero calibration will be affected by a pressure of 150%
of scale .span.

2.5 Chemical seals shall be provided only when specified on the
data sheets.

2.6 Transmitter shall be equipped w1th a universal bracket for 2"
pipe mounting.

2.7 when specified, vendor shall furnish a filter-regulator complete
with gage. The air set shall be pre~piped to the unit and set
at pressure as indicated on data sheet. :

2.8 Each transmitter shall be supplied with a permanently attached
corrosion resistant tag showing the manufacturer's name, model
and serial number, and the instrument tag number.: The instru-

“ment tag number shall be as shown on the data sheet.

3.0 DOCUMENTATION

3.1 The following certified documents shall be submitted to the
buyer in quanties and terms as specified in the purchase order.
1. Drawing and Manual Index
2. General Arrangement Drawings :
3. Electrical & Piping Drawings '
{Schematic and interconnection)
4, Operation & Installation Manuals .
5. Maintenance Manual & Parts List .
o to 6. Recommended Spare Parts for 2 Years Operation
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BABCOCK CONTRACTORS INC.

.~ PITTSBURGH, PA.
A Subsidiary of
Babcock Intornational Inc.

PRESSURE TRANSMITTER
SPECIFICATION

__SP-8311

PAGE___ 2. . OF B

REVISION oo

3.2 Each document shall be marked with the following indentifying

date;

bW

BCI Job Number
Customer Job Number

BCI Instrument Specification Number
Instrument Tag No. (from data sheet)
Exact Instrument Identification as. furnished

(i.e. detailed model number or list of furnished

options)




BABCOCK CONTRACTORS INC. ' ' . 'gp. 8311
PITTSBURGH, PA. PRESSURE TRANSMITTER REVISION
A Subsidi ! '
Babcockl;nlse:mz/?o:al Inc. DATA SHEE,:T PAGE ] OF 2- .
ORIGINAL BY R. MoyTA |PATE B-2-98 |Arro. DATE .
REVISION : 8y DATE ' APPD. DATE
CUN: ERIE MINING CO PROJECTNO. 300 [T
TAC NO ¥| Berow |®Z Rewow | PT-2)
¢ NO. ELOW EL PT-21110 |
RE''ISION : , . -
QUANTITY | S | S \ —_
MANUFACTURER % . ]
. S
MODEL NO. -
R D29l ATuE| BLAST FroM |commmencas)
SERVICE __|S5T€AM DrRuM]| EDUCTOR. | To BaT Limrs|
| PROCESS FLUID ~ _ ~ _ 1 STeAM [steame AR [Coot &5AS.
| FLUID - PRESSURE - MAX. - Cask-oa N
7. Y- OFER. 25Ps) | GO"H20 |2 0"H,©
- TEMPERATURE 1 2e7°F 147°F | 95°F
"ELEMENT - TYPE o¥] o
o e Y ——
- RANGE LIMITS |5 ~ (GO PS| 'L‘S'I/:D'O el 9.5-2 olwe
(__ 7 CALIBRATION 15 ~@OPsI | 25100 "we| 7.5 -30"w¢.
| BODY - MATERIAL | &  STEeL| — ™ e
|| = RATING L S0F — = — = ,
- CONNECTION ' ] ,/..Z,.f'_ NPT | ——2 T
CoceoT ST 735 Ty e e
‘ | 24\ Dg > a——.
AREA CLASS . aLAss T o3 e e— ]
MOUNTING | 2" PeE Bre1l === —

) PT-21106,PT-21206, PT-21304,P7-21406, PT- 21506
HDPT-210, PT-21210,PT-21310,P T-21 410, P T- 21510

% BY BIDDER

G3-0%0 021k)

(EN

LOCATION Fep |—— | —=
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|8ABCOCK CONTRACTORS INC. . Sp. 8311
- PITTSBURGH, PA. PRESSURE TRANSMITTER REVISION
A Subsidi /
Babcock‘:n!sen:::;lo:al Inc. DATA SHEET PAG OF__Z.__
ORIGINAL BYR, M oY TA |DATE 8-2 -78 | ArrD. - | DATE
REVISION BY DATE A APPD. DATE
Leuent: E RIE M NI e Co., PROJECTNO. 2 OO | ¢T
TAG .NO. PT-218001PT-21806 ]
REVISION
QUANTITY 1 | B
MANUFACTURER X | -
MODEL NO. | T
aMBUSTIon D202 H.B |
SERVICE 2 Buoyers |STEAM DRUM
_PROCESS FLUID - AR STEAM
| FLUID - PRESSURE - MAX. i . 1 B
T " OPER. | &0" H20 L2258 Fs|
v - TEMPERATURE 10 2F 252 °F
ELEMENT - TYPE % ‘ - o
= L - - AATERDRL )ﬁ R _ ’ -
A , A
~ RANGE LIMITS 2.5 100"we |35 ~200A5 |
/ - .CALIBRATION 25"~ 100 "we | 75-300Ps|
BODY - MATERIAL C.STEEL | —= -
- RATING ) SO | —
Y - CONNECTION '/Z NPT —
OUTPUT SIGNAL 4-20MA —_— 7
SUPPLY 2.4 ——
AREA CLASS ¢iﬁ;ﬁ%ﬁf p— ]
MOUNTING 2" P redper] ——= ]
# BY BIDDER
LOCATION ~/1ELD ——re—
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PITTSBURGH, PA, DIFPERENTIAL PRESSURE TRANSMITTER REVISION '
AS8ubsidiaryo! . .| .~ SPECIFICATION i ';L -

. Babcock International Ine, PAGE . - OF . .-

ORIGINAL ' YR M oy-f,q DATE 2.)-7K |[APPD. DATE

REVISION ey DATE - APPD. DATE

cent: ERIE MINING  CO. HOYT LAKES , MN.  |PROJECTNO. 300\ T

v

1.0 SCOPE

This specification defines the physical and perform characteristics
of differential pressure transmitters as further described in the
attached data sheets, This specification shall include both elec-
itronic and pneumatic type transmitters. Documentation required with
this equipment is also defined. ‘

2.0 EQUIPMENT DESCRIPTION

2.1 Differential pressure transmitters shall preferably be force
balance ‘type.

2.2 Transmitter shall be enclosed in gasketed dust-tight and moisture-
proof case, unless otherwise specified on the data sheet.

L3

2.3'Body shall be provided with drain ports at bottom and vent ports
at top. Both drain and vent ports shall be minimum 1/4" NPT.

2.4 The differential pressure range span shall be adjustable to
permit elevation or suppression of a minimum of 50% of range
span when specified. This adjustment shall be made within the
transmitter housing without a change of parts.

2.5 Process connections shall be 1/2" NPT, minimum.
2.6 Transmitter shall be capable to sustaining differential pressure
in either direction, up to body rating, without damage to meter,

a loss of accuracy, or a zero shift.

2,7 The differential pressure transmitter shall be fully compensated
for both process and ambient temperature variations.

2.8 Accuracy and repeatability shall be within 0.5% of range span.

2,9 Transmitter shall be equipped with a universal bracket for 2"
pipe mounting.

2.10 Unit shall be available with adjustable dampening, when specified.

2,11 Transmitter shall be complete with an output meter, when
specified on the data sheet.

2,12 When specified, vendor shall furnish a filter-regulator complete
with gage. The air set shall be pre-piped to the unit and set
at pressure as indicated on data sheet.
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2.13 Each transmitter shall be supplied with a permanently attached
corrosion ‘resistant tag showing the manufacturer's name, model
and serial number, and the instrument tag number. The instru-

¢  ment tag number shall be as shown on the data sheet.

3.0 DOCUMENTATION

3.1 The following certified documents shall be submitted to the buyer
in quanties and terms as specified in the purchase order.

1. Drawing and Manual Index
2. General Arrangement Drawings
3. ' Electrical & Piping Drawings
(schematic and interconnection)
4. Operation & Installation Manuals
5. Maintenance Manual & Parts List o
6. Recommended Spare Parts for ;3 Years Operation

3.2 Each document shall be marked with the following indentifying
data: o '

BCI Job Number

Customer Job Number .

BCI Instrument Specification Number

Instrument Tag No. (from data sheet) _
Exact Instrument Identification as furnished
(i.e. -detailed model number or list of furnished
options.)

nmbwN e

.
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BABCOCK CONTRACTORS INC. SP- 8312
PITTSBURGH, PA, DIFFERENTIAL PRESSURE TRANSMITTER | pevision. I
el St noe L or L
ORIGINAL By R& ng TA DATE 8-2-78 APPD. DATE ~
REVISION DATE APPD. DATE
CLENT: ERIE M ININ G o PROJECT Noioo | T
TAG NO. + Berow 1*2 BeLow 'd3 RELOW |
REVISION B
| QUANTITY s 5 5
| MANUFACTURER ¥ _
¥ -
MODEL NO. . ]
| TEAM FROM ISTEAM To 1A4/1R Ton
SERVICE STeam DRUMIEDUCTOR IEDUCTOR |
_PROCESS FLUID STEAM |sTEAM __ |  ALR
| FLUID - PRESSURE