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-                      COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 1.0 - GENERAL

1.1  Project Description - Facility Design Basis:

1.1.1  General
1.1.2  Scope of Work
1.1.3  Basis for Design and Design Criteria
1.1.4  Ability of WD 2-Stage Gasifiers to

Gasify Lignites

1.2  Process Descriptions:

1.2.1  Main Process Description
1.2.2 Process Control Description
1.2.3  Facility Description
1.2.4  Ash Handling System Description

1.3  Main Process Parameters:

1.3.1  Coal Composition and Characteristics
(Coal Test Report)

1.3.2 Coal Residence Time in Gasifier
1.3.3  Pressure Drops Through Gasifier
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1.0  GENERAL

1.1 Project Description - Facility Design Basis

1.1.1   General

The objective of this project is for Babcock
Contractors  Inc.   (BCI) to provide process desigps,
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 6.1.

The demonstration unit has been designed to be expanded
to provide for.the future requirements for the instal-
lation of a commercial plant unit (described in
Commercial Plant Package) in an economical manner.

The coal·gasifiers and the auxiliary equipment will
be in a building enclosure.that will be designed by
others.

The design does not include the design of a control
room.  Board space for the controls will be provided
in a common plant control room to be designed by
others.

The design includes all on-site equipment and required
utilities within the specified batter4 limits.

The .binding Scope of Work Document for the design

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

BCI Contract 3001



1.0  GENERAL

1.1 Project Description - Facility Design Basis (continued)

1.1.2   Scope of Work

The following items are supplied in the Demonstration
Unit Process Design Specification package:

a.  Complete piping and instrumentation,diagrams.

b.  Process Flow Diagrams

c.  General Arrangement Drawings

d.  External Gasifier Drawings

e.  Vessel Design Drawings

f.  Internal Gasifier Arrangement Drawings

g.  All equipment sized and specified in detail,
including internals.

h.  Material specification for all process equipment
and lines.

i.  Plot plan and elevations to scale showing all
major equipment items.

j.  List of and prices for laboratory equipment and/or
test facilities required to monitor unit performance.

k.  Major inline instrumentation data sheets.

1.  Flare, blowdown and emergency systems flow diagrams.

m.  Electrical area classification drawings.

n.  Electrical single line diagrams.

o.  Start-up and shutdown procedures in outline form
including emergency shutdown procedures.

p.  Preliminary operating mahual in outline form.

q.  Lubrication and hydraulic systems specifications.

BCI Contract 3001



1.0 GENERAL

1.1 Project Description - Facility Design Basis (continued)

1

1.1.2   Scope of Work (continued)

r.  Maintenance supply requirements for the gasifier
retorts:

1.  Routine supplies

2.  Recommended inventory

3.  Recommended major spare parts

s.  Ash handling system to ash storage' silo including
system flow diagram and all equipment sized and·
specified.

t.  Gasifier support arrangement drawings

u.  .Gasifier design calculations for vessel and supports
including a tabulation of weights, operating and
test loads.

1.1.3   Basis for Design and Design Criteria

a.  The basis of the components design for the facility
has been the requirement to provide a fuel gas
product capacity that yields 6.9 billion BTU/day
LHV, (nominally 7.4 billion BTU/day HHV) utilizihg
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 Demonstration 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 units will be capable of a turndown
to 25% of the design rate.

1

BCI Contract 3001
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1.0 GENERAL

1.1 Project Description - Facility Design Basis                     

1.1.3 Basis for Design and Design Criteria (continued)

b.  Utility Data:.
Process Design

Utilities Pressure,psig  Temperature °F

1. Inert Gas 100 Amb (Dew  Pt.-500F)
2. Steam

High 125 353

Medium                     50             297
Low                        25             265

3. Cooling Water
Sunmer Supply            75            75
Winter Supply             75             35
Return                    55      (Max. 40°F Rise)

4. Fire Water 160-170 (with main pumps running)
5. Boller Feed Water

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.-500F)
9. Make-up Water                40            Amb.

10. Cold Condensate 100 100

c.  Electricity

Available Power 4160, 480, 240/120V

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

Over 3/4 HP & Under 125 HP   480 volts, 3 Phase,60 Hz

125 HP and Up 4160 Volts

d.   Electrical Area Classification

See electrical classification drawings - Section
4.1.6

BCI Contract 3001        



1.0 GENERAL

1.1 Project Description - Facility Design Basis

1.1.3   Basis for Design and Design Criteria

e.  Site and Meteorological Design Conditions

1. Site Elevation: 1542 ft. above MSL
2. Ambieht Air Temperatures:  Max. Dry Bnlb - 102°F

Min. Dry Bulb - Minus 42°F
3. Wind Loading: 30 PSF

4. Snow Design Loading: 40 PSF
5. Soil Conditions: Ledge rock covered by a shallow:

layer of glacial till with
occasional outcrop of ledge rock.
Design soil pressure 3000 PSF.

6. Seismic Zone: Production blasting produces
maximlin particle velocity of
0.5 in/sec at one mile fram
blast, maximum sound reaching
one mile fram blast is 140
decibles (linear).
Zone 1

f.   Facility(Plant)and Influent Requirements

See process flaw diagrams - Section 4.1.2

g.   Facility (Plant)Product and Effluent Requirements

See Process flow diagrams - Section 4.1.2

BCI Contract 3001



1.0 GENERAL

1.1 Project Description - Facility Design Basis

1.1.4   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, withoutclear 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 gascooler 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 onthe detailed analysis of the lignites.

BCI Contract 3001
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1.0  GENERAL

1.2 Process Description

1.2.1   Process Description - Demonstration Plant

The following process description 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, whidh might generate fires carry over,
occurs within the gasifier.

Sized coal from plot limits is fed by tripper
conveyor   to the coal surge hoppers, BN201,    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 lower\
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,
completing the cycle.

a
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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 ghs 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, with the evolution of heavier oils
and tars.

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
tar and re-solidification, a coherent mass of very

s    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 formation
of a weaker and more reactive coke.

A key aspect of gasifier design is 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 (continued)

b.  Gasifiers (continued)

Refractory brick walls radiate from the center of the
gasifier. In addition, the outer wall of the gasi-
fier is tapered outwards to prevent "bridging" by
caking coal. This conventional type of gasifier is
suitable f6r coals with a Free Swelling 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 bedomes high enough for the major gas-
ification reactions to occur, the carbon of the
coke reacting with both carbon dioxide and with
steam:

C + C02 > 2 CO

C + H 20 >CO+H 
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:

2 C + 02 > 2 CO

C + 02 ) (02

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 entering into
the water-gas reaction:

C + H20 > CO + H 

which

absorbs heat and thereby 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. In 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
either side of the gasifier below the grate.  Any
large clinkers which may be formed are forced by
lobes on the grate's outer ring against a cast
breaker ring immediately below the water jacket.

The ash is discharged from the gasifiers 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 Contract 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, D201. 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. Insufficient 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
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.

At the base of the retort section, where the gas
temperature is 1200°F, the gas flow divides into
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

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 stre,am 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 theretort 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 gasis termed "clear gas", because it is free of tar.

c. Gas Clean-Up

The gas clean-up section of the plant exploits the
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 straightforward 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 M201. These
electrostatic precipitators effectively remove themist 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 iii oil/water separator TN201.
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



1.0 GENERAL

1.2 Process Description

1.2.2 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 described in this
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.

This controller·is capable of sequencing 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 provided on the hopper which will indicate
that the charging sequence has not started when
called for.

b.  Gasifier 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 extreme points give an audio visual alarm on
the control panel when coal level in Gasifier
reaches critical high or low level.
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1.0 GENERAL

1.2 Process Description (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

1
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1.0 GENERAL

1.2 Process Description (continued)
..1

1.2.2   Process Control Description  (continued)

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

d.  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/air   '
ratio constant.

The combustion steam flow ratio is controlled by
Loop 21109. A flow element FE-21109 (Annubar)
measures4 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 restricting Orifice RO-21109 keeps a steady
steam rate (.41/4 of nominal flow) flowing into
gasifier.
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1.0  GENERAL                                    '

1.2 Process Description (continued)

1.2.2   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.

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

f.  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 OHZ (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.
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1.0  GENERAL

1.2 Process Description (continued)

1.2.2   Process Control Description (continued)

g.  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
handwheel for manual operation.

h.  Combustion Air from Blowers - Pressure Control

The combustion air pressure is measured on a 30"
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.

i.  High Pressure Steam Drum Controls

Water level in the Boiler D 202A is measured by
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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1.0  GENERAL

1.2 Process Description (continued)

I.2.2   Process Control Description  (continued)

i.  High Pressure Steam Drum Controls (continued)

as to the Level Controller LIC-21804. High and
low level are alarmed on the Annunciator System.
The water level is controlled by modulating 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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1.0 GENERAL

1.2 Process Descriptions

1.2.3   Facility Description

a.  General

The following facilities description is for the
Demonstratign 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
facilitv has been designed around a capacity of
10 x 109 BTU/day of gas.

b.  Coal Feed System

Sized coal from plot limits is fed by tripper
conveyor to the coal surge hoppers, BN201 A thru F.
These. surge hoppers are designed to provide a
12 hour capacity 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. BN201F 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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1.0 GENERAL

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 of 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 higher
accuracy than weigh belt feeders.

c.  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
designed to operate only in the zone where the
coal is carbonizing, and continually break up

i

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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1.0 GENERAL

1.2 Process Descriptions

1.2.3 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 d€tail 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 lower 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 hydraulic 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 ring and drops into
the ash discharge system, which is described in
Section 1.2.4 of this report.

A central hydraulic system W201A provides the
power to drive the hydraulic cylinders on six
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1.0  GENERAL

1.2 Process Descriptions

1.2.3   Facility Description

c. Gasifiers (continued)

gasifiers. These cylinders also drive a cam
which drives a grease cylinder (two  per gasifier)
and this forces grease through grooves    in     the

gasifier slide ring.

d.  Air and Steam Feed to the Gasifiers

Three blowers, B201A thru C, provide the air
required for gasification. 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 perform'ance of
individual gasifiers. Because of this, the blowers
are essentially 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, 0201A'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
gasifiers by a flow ratio  control.

e.  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. Ohe 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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1.0  GENERAL

1.2 Process Descriptions

1.2.3   Facility Description

e.  Flare Stacks (continued)

gasifier thruput to 50% when diverting to flare.
The recommended type of flare is a 'ground flare'
mounted oh 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.

f.  Gas Cleaning and Cooling

The top gas and clear gas from the two-stage
gasifier are initially cleaned separately.

The clear gas initially passes through a refractory
lined duct, to refractory lined cyclones, CY201A
to E, (one per gasifier). The cyclones are designed
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 Handlihg System
is discussed with the Ash System, Section 1.2.4of 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         o
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 drgplets
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
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1.2 Process Descriptions

1.2.3   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

4   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 109 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 p5ecipitators 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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1.2 Process Descriptions

1.2.3   Facility Description

f.  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 109 Btu/day product gas; two units
will be runnidg, 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 109
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 oil being the
lighter 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 limits. Operation of both sets of pumps
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1.2 Process Descriptions

1.2.3   Facility. Description

f.  Gas Cleaning and Cooling (continued)

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

1.2.4   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 Bottom Ash

(2) Cyclone Ash

a.  Gasifier Bottom Ash

In general, 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 6utlets 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 bescription

a.  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 (CO204).

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

b.  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 th6 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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1.0 GENERAL

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.

d.  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.

BCI Contract 3001

(



-

)

3'.



1.0 GENERAL

1.3 Main Process Parameters

1.3.1 Coal Composition and Characteristics

a.  Coal Samples

Two samples of coal were shipped to BCI for testing.
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 lbs." 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.

b.  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 f dew laboratories in the U.S.A. which has access
to the equipment required for the Fischer Assay.
CTE ware 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 including:

Distilled gas: components by weight and volume
Water from distillation : weight
Char: Weight and ultimate analysis
Tar.: Weight 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           -
Appendix 5.2 of this report

c.  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-
eation 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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1.0  GENERAL

1.3 Main Process Parameters

1.3.1 Coal Composition and Characteristics

c.  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
Eastern 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. 1.3v4 for Western coal and in
Table 1.3-5 for Eastern coal.

d.  Discussion 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 operation, the speed of the stirrer should
be set to a minimum to avoid degradation.of,the
coal.

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 Eastern
coal).
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1.0 GENERAL

1.3 Main Process Parameters

1.3..1 Coal Composition and Characteristics

d.  Discussion of Coal Test Results - Western Coal
(contihued)

The char produced by the Fischer assay of thiscoal 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.

e.  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 system to ensure the tar from the
Eastern coal remains fluid. These include tracing
of the tar lines, and.provision of steam purging
connections  on  the tar lines.

BCI Contract 3001



Raw
Coal COKE TAR WATER GAS

%                                      %                                .%                                % Total Total

190# RC       #      %      RC        #     %     RC       #%RC       #      %      %R C      #

H20 25.60 25.60 25.6

Ash 8.27 97.6 8.07 14.80 97.6 8.07

5.42 2.75 44.93 96.73 49.08C 50.74 79.94 40.56 74.34 . 11.37 5.77 83.56

H 3.53 45.61 1.61 2.96 9.63 0.34 4.88 20.40 0.72 - 11.33 0.40 6.54 86.97 3.07,

N     0.87 80.45 0.70 1.29 4.60 0.04 0.56 85.05 0.74

S 0.87 71.26 0.62 1.13 2.30 0.02 0.30 17.24 0.15 2.45 90.80 0.79

O 10.11 29.48 2.98 5.48 7.32 0.74 10.70 56.87 5.75 27.89 2.82 46.08 121.56 12.29

Cl. 0.01

TOTALS 100 54.54 100 6.91 100 6.47 6.12 100 99.64

00 TABLE 1.3-1 FIRST WESTERN COAL TEST
n
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0
¤
Ft
M
At

0                                                                                                 '
rr
W -
0
0
H



,Raw
Coal COKE TAR WATER GAS

100#     %                         %                      %                   % Total Total
RC                  #              % P.C # % RC     #     %  RC      #    %     %R C     #

H O 25.60 25.60 25.60
2

Ash 8.27 99.03 8.19 14.81                                                ' 99.03 8.19

C 50.74 81.00 41.10 74.29 10.05 5.10 82.18 5.24 2.66 46.02 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 7.09 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 11.64

Cl. 0.01

TOTALS 100 55.33 100 6.20 100 31.63 5.78 100 98.93

to
O TABLE 1.3-2 SECOND WESTERN COAL TEST
H

0                                             SAMPLE NO. 3001-10
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Raw
Coal COKE TAR WATER GAS

%                        %                      %                  % Total Total
100# RC                 #             % RC # % RC     #      %   RC       #      %      %·RC     #

H20 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

0 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

Cl. 0.01 100 0.01 0.02 100 0.01

i TOTALS 100 55.13 100 6.54 100 32.07 6.26 100 100

Oj

                                  TABLE 1.3-3 WESTERN COAL ANALYSIS FOR MASS BALANCE
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Raw
Coal COKE TAR WATER GAS

%                     %                   % Total Total

100#    RC        #       %       RC      #     %       RC     #       %    RC     #      %       %R C     #

H O 4.3 4.3 4.3
2

Ash 9.61 107.4 10.320 15.04 107.4 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 0.743 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

O 5.30 37.68 1.887 .2.75 10.19 0.54 2.96 41.0 2.173 10.23 0.542 11.18 99.10 5.14

Cl. 0.07 78.57 0.055 0.08 78.57 0.06

TOTALS 100 68.617 100 18.39 100 2.445 4.85 · 100 98.6

M                                  TABLE 1.3-4 EASTERN COAL TEST0
H

o                                                                                                                       SAMPLE NO. 3001-.2
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A

Raw
Coal COKE TAR WATER GAS

%                       %                      %                   % Total Total
100# RC                  #              % .            RC                #            %                RC           #              %           RC           #                %              % .R C           #

H O 4.3 4.3 4.3
2

-

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 35.25 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

0 5.30 38.30 2.03 2.94 10.47 0.555 2.92 41.0 2.173 10.23 0.542 10.50 100 5.30

Cl. 0.07 100 0.07 0.10 100 0.07

TOTALS 100 69.118 100 18.975 100 6.745 5.162 100 100  

M                                   TABLE 1.3-5 EASTERN COAL ANALYSIS FOR MASS BALANCE0
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1.0 GENERAL

1.3 Main Process Parameters

1.3.2  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.
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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
gasifiers. 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 maximum 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.

'1
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 2.0 - OPERATING DATA

2.1 Start-up Procedures in Outline Form
2.2 Preliminary Operating Manual in Outline

Form
2.3 Product and By-Product Yield Quantities

and Compositions
2.4 Effluent Streams, Yield Quantities and

Compositions
2.5 Operating Data
2.6   Maintenance Supply Requirements
2.7   List of Prices for Laboratory Equipment

G

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W2
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2.0  OPERATING DATA

r 2.1 Start-up and Shutdown Procedures in Outline Form

2.1.1   Start-up Procedures

1 Complete pressure testing of plant.

1 Check operati6n of all mechanical items of equip-
ment.

Dry out and cure the refractory in the gasifier
and ducts, using a propane heater.

Assemble wooden starter boxes and fill 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 rodding 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 oil on the charcoal.

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

Add fuel oil to the starter boxes thru the pipes.
Remove pipes from the gasifier.  Spray the burlap
inside the access port with fuel oil.

Light the burlap wick simultaneously, 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 lines to the flare,
and close the gasifier vent.

Check level of coke in the gasification section,
and add coke thru the gasifier lock hopper tomaintain the coke level in the gasification section.

After about 1-1/2 hours, increase the air flow
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2.0 OPERATING DATA (continued)

2.1 Start-up and Shutdown Procedures (continued)

2.1.1   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 approx-
imately 50% of design, and continue operating
until the clear gas temperature is above 200°F.
Observe the position of the control valve in 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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2.0  OPERATING DATA (continued)
=

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

2.1.2   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 lit 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.  Isolate 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.

2.1.3     Emergency.  Shut Down Procedure. (Operating Emergencyl

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 in top gas
and clear gas lines.

Stop air flow to the gasifier 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
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2.0 OPERATING DATA (continued)

2.1 Start-up and Shutdown Procedures in Outline Form
continued

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 following 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

=r.=
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2.0 OPERATING DATA

2.1 Start-up and Shutdown Procedures in Outline Form

2.1.5   Unusual Safety Problems (continued)

Plant includes provisions to minimize the possibility
of explosion during power failure. 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 prerequisite of safe plant oper-
ation.
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2.0 OPERATING DATA

2.2 Preliminary Operating Manual in Outline Form

2.2.1   Start-up and Shutdown

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

2.2.2   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.

2.2.3   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 hopper 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)
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2.0 OPERATING DATA

2.2 Preliminary Operating Manual in Outline Form

2.2.3   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.  If the ash_layer or fire zone are
unlevel, the bed must be rodded to break up clinker.
The quality of the ash leaving 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.

2.2.4   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 ahd 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 lowered
DT is fouling. The exchanger should be isolated, purged
and the tubes cleaned.

2
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2.0  OPERATING DATA

2.3 Product and By-Product Yield Quantities and
Compositions

2.3.1   Basis of Design

The plant is designed on the basis of producing
7.4 x 109 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- 08-2, entitled:
Gasification, Demonstration Unit, P.F.D. - East
Coal.

The plant is also designed on the basis of pro-
ducing 7.4 x 109 Btu/day (as H.H.V.) of gas from
eleven gasifiers when operating 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.

2.3.2   Product Gas

The product gas from the gasification plant 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

C02 6.1

BCI Contract 3001
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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 %   V/V         dry

H2               19.7
N2               47.2
CH4 0.7

C2-C 5 0.3
H2S 0.55
COS 0.1
NH3 0.05

100.00

Oil Content 7 grains/100DSCF
HCN Content 1.5 grains/100DSCF

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

-  Western Coal:
V

Gas Composition %  /V (dry)
CO 26.0
C02 6.8

H2               22.9
N2 43.2

CH4 0.6

(2-(5 0.2
H 2S 0.15
COS 0.05

NH3 0.1
100.0

Oil Content 3.5 grains/100 DSCF
HCN Content 1.5 graifns/100 DSCF

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

2.3.3   Tar/Oil By-Product

· 1
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 Yield Quantities and Compositions'
(continued)

2.3.3   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 quantify
this difference.

-  Eastern Coal:

Flow Rate 13.9 GPM

Composition BOW /W

C                   84.11
H                    9.38
N                    0.95
Cl                   0.00
S                    2.64
0                    2.92

100.00

HHV 16,000 Btu/#
SG 1.0

-  Western Coal:

Flow Rate 5.7 GPM

Composition %  W /W
C                   88.23
H                    6.72
N                    0.61
Cl 0.00
S                    1.38
O                    3.06

100.00

HHV 16,000 Btu/#
SG 1.0
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2.0  OPERATING DATA (continued)

2.4 Effluent Streams, Yield Quantities and Compositions

2.4.1   Gaseous Effluents

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

Gasifier Chimneys: The chimneys will be in operation        1
during the initial phases of start-up, and during the
emergency shut down holding condition only.

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

Eastern Coal Western Coal

C02 17 % 17.5%

H20 7.7% 7.4%

SO2 0.3% 0.1%

N2         75 % 75  %
100 100

Volume of gas
per Chimney 2,000 SCFM 1750 SCFM

Gas TemperatuMe Out 0% Chimney 200 to 500°F

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

During emergency power failure, the gasifier 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
conditions. One flare stack is provided for two gasifiers.

BCI Contract 3001
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2.0 OPERATING DATA (continued)

2.4 Effluent Streams, Yield Quantities and Compositions            I
(.continued)

2.4.1   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
C02 11 12

H20           5                           5
S 2 0.2 0.1
2

02 6.8 6.9
1.00 100

Max.    Volume   of   gas
Per Chimney 30,000 SCFM 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, these 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.

2.4.2   Liquid Effluent

There are four possible sources of liquid effluents -
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2.0 OPERATING DATA (continued)

2.4 Effluent Streams, Yield Quantities and Compositions
(continued)

2.4.2 Liquid Effluent (continued)

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

-    Aqueous Effluent: The oil/water separator (TK201A)
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

Oil 350 350
Carbonate (as (D2) 5400 3850
Sulfide (as H2S) 8000 175

NH3 15,000 800
HCN 4500 250
Chlorides 23,000 350

-    Cyclone Dust: The proposed scheme is based on
collecting 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 pumped to battery
limits.

Eastern Coal Western Coal

Average flow rate
of Slurry 926 #/hr. 1,111 #/hr.

1

Max Flaw rate of
Slurry 550 gpm 550 gpm

Solids content of
Slurry 10% 10%
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2.0  OPERATING DATA (continued)

2.4   · Effluent Streams, Yield Quantities and Compositions
(continued)

2.4.2   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 chemical sump can
be pumped to battery limits.

2.4.3   Solid Effluents

The only solid effluent from the gasification plant is
the ash. The ash is an inert material which could
possibly be used as a filler for building block or as
a base for road beds. ·The ash will contain about 10%
carbon.

1Eastern Coal Western Coal

Ash Quantity 46 tons/day 48 tons/day

The ash will normally be a granular material within
the site tange 1/8" 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 Operating Data

2.5.1   Manpower Requirements for Operations and Maintenance

The operating manpower required for the plant is five
meh 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 per 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 operating of the clean-
ing plant.

One gasifier operator is assigned per two gasi-
fiers. For the demonstration 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.

t

The recommended allowance for operating supplies is
30% of the wage cost of process labor.

2.5.2   Raw Material Feed Quantities

-    Coal feed for the gasifiers is to be delivered
to the sur9e hoppers as required. The ratio between
the top size and the 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 ranges 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 Operating Data (continued)

2.5.2   Raw Material Feed Quantities (continued)

Eastern Coal , Western Coal

Coal Feed,#/hr 36,598 44,178

Coal Feed, Ton/day 439 530 -

-    Start up supplies include coke, No. 2 fuel
oil 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 oil be maintained
in the plant store.

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

Approximately 75 tons of nut coke are required duringthe start up of a gasifier.

2.5.3   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 operating
at 7.4 x 109 Btu/day should be used.

For utility supply systems 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)

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 3asifier building.  This is equivalent

 

to ll.1 x 10 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 cool8rs,
and these each have a duty equivalent to 5 x 10 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

109Btu/day 7.4 10 (6 Gasifiers) 20.0

BASIS Eatt West East West Design East West Design East 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
Air, 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
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DEMONSTRATION PLANT

TABLE 2.5-2 MCTOR LIST

Demand
ITEM DESCRIPTION HP KW KW

BM201A Combustion Air Blower 300 241 241

BM201B Combustion Air Blower 300 241 241

BM201C Combustion Air Blower 300 241

AM201A Stirrer Hyd. Oil Pump 30 24 24

AM201B Stirrer Hyd. Oil Pump 30 24

AM201C Stirrer Hyd. Oil Pump 30 24

AM201D Stirrer Hyd. Oil Pump 30 24

AM201E Stirrer Hyd. Oil Pump 30 24

AM201F Stirrer Hyd. Oil Pump               30     24

MFM202A Coal Feeder                          2      2      2

MFM202B Coal Feeder                          2      2      2

MFM202C Coal Feeder                          2      2      2

MFM202D   Coal Feeder                          2      2      2

MFM202E Coal Feeder                          2      2      2

MFM202F Coal Feeder                          2      2      2

X201A Tar Precipitator (Total) 45 45

X201B · Tar Precipitator (Total) 45 45

X201C Tar Precipitator (Total)                    45     45

PM201A Tar Pump                             3      3      3

PM201B Tar Pump 33

PM207A Hyd. Oil Pump (Grate Drive) 40 35 35

PM207B Hyd. Oil Pump (Grate Drive) 40 35

BCI Contract 3001



DEMONSTRATION PLANT

TABLE 2.5-2 MOTOR LIST
continued

Demand
ITEM DESCRIPTION HP KW KW

X202A Oil Precipitator (Total) 45 45

X202B Oil Precipitator (Total) 45 45

X202C Oil Precipitator (Total) 45 45

PM203A Oil Transfer Pump                    1      1      1

PM203B Oil Transfer Pump                    1      1

Oil Immersion Heater 10 10

PM204A Sludge Pump 1-1/2    1      1

Sludge Immersion Heater                      5      5

PM202A Aqueous Eff. Pump                    1      1      1

PM202B Aqueous Eff. Pump                    1      1

Effluent Immersion Heater 10 10

PM205 Chemical Sump PurAp                   2      2      2

PM208A Lock Hopper Lube Pump                3      3      3

PM208B Lock Hopper Lube Pump                3      3

PM206A Ejecter Pump 100 82 82

PM206B Ejecter Pump 100 82

BM203A    Aeration·Pad Blower                 10      9      9

BM203B Aeration Pad Blower 10      9

Aeration Pad Blower Heater 35 35

COM201A Drag Lihk Conveyor 7-1/2    7     -7

COM202A   Drag Link Conveyor 7-1/2    7      7

COM203A Drag Link Conveyor 7-1/2    7      7
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DEMONSTRATION PLANT

TABLE 2.5-2 MOTOR LIST
continued

Demand
ITEM DESCRIPTION HP KW KW

COM204 Bucket Elevator                       5      4      4

BM202 Ash Cooling Blower 5    4    4

Heat Tracing 45 45

Trans/Rect Building 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

2.6.1   Routine Supplies

Routine supplies are defined as those additives to
a system or systems required to render a unit oper-
able such as greases, oils, hydraulic fluids. With
the exception, possibly, of hydraulic fluids these
routine supplies will be compatible with those pre-
sently required in various other areas of the Plant
Facilities.

2.6.2   Recommended Inventory

Recommended inventory of routine supplies - quantities
shown are for the Demonstration Plant consisting of
five (5) stirred gasifiers. Where spare or standby
units have been installed, they have been considered
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.

No. of Annual
Operating Unit Units Media Regnts.

MF201 Entry Plug Valve 10 E.P.GreaseA
Exit Plug Valve              10     E.P.Grease S 400 lb.

Vent Plug Valve               5     E.P.Grease /

8201  Camb. Air Blower              3 Oil 200 gal.
Air Blower Motors             3 Grease 400 lb.

P201  Tar Pump and Motor            2 Grease 50 lb.

TK201 Aqueous Eff. Pump & Motor     2     Grease -')
Oil  Trans.   Pump and Motor 2 Grease   250 lb.
Sludge Pump and Motor         1     Grease   I

-/

MF202 Coal Feeders                  5 Grease 250 lb.

X201  Hydraulic System             1     Hyd. Fluid 500 gal.
Hyd. Pump and Motor Grease 100 lb.
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2.0 OPERATING DATA

2.6 Maintenance Supply· Requirements

2.6.2   Recommended Inventory (continued)

No.of Annual
Operating Unit Units Media Reqmts.

X202 Grate Lube System 10 High Temp. 5000 lb.
Grease

P205 Chemical Pump & Motor    1    Grease . 50 lb.

A201 Stirrer Hyd. System      2    Hyd. Fluid 500 gal.
Hyd. Pump and Motor      2 Grease 50 lb.
Jack Screws              4 Grease 100 lb.
Gear Box                 4    Oil  n
Vertical Reducer         4    Oil -  55 gal.
Bull Gear 2 Grease--1
Pinion                   4    Grease   200 lb.
Spline 2 Greass-J

Misc. Valve Operators Lot Grease 200 lb.
Gear Cou lings Lot Grease 300 lb.

2.6.3   Recommehded Major Spare Parts

a.  Major Items

Required Spares
Equipnent 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 Maihtenance 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

Oil Transfer Pump & Motor        1
Sludge Pump and Motor            1

Tar Precipitator  Electrodes Complete              1
(X201) Trans/Rectifier                  1

Oil 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
kwer Rabble Arms (Set)            1
Item 55 - Bronze Bearing         4
Item 50 Lubrite Bushing 4    -
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2.0 OPERATING DATA

2.6 Maintenance Supply Requirements

2.6.3 Recommended Major Spare Parts

b.  Instrumentation

QUANTITY SPEC. REQ'D.
ITEM IN USE SP- DESCRIPTION SPARES

I/F Converter      5 8021 Similar Unit                 1

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                 1

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

Indicating
Pyrameter          5      8206  Similar Unit                 1

Thermocouple           14           8216    (9" U-Dim.) Similar Unit         1
Assemblies         5 8216 (13'-9"U-Dim.)Similar Unit   1

MV/I Trans.       25      8236  Similar Unit                 3

Pressure Gauge    26      8301  Similar Unit                 3

Pressure Trans.   13      8311  Similar Unit 1

aP Transmitter   15 8312 Similar Unit 2

Press. Switch      3 8331 Similar Unit                 1

BCI Contract 3001



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

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

Level Transmitter 6 8522  Similar Unit                 1
Displ.

Level Transmitter 6 8527  Similar Unit                 1
Capacitance

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

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

Butterfly 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

b

Butterfly Control 1 8610 30" Carbon Steel              1
Valve

Butterfly Control 5 8610 30" Stain. Steel           1
Valve

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                                            1
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                  1

Press. Regulator 5 8660 1" Inert Gas                 1

Safety Relief       5      8710  13200 lb/hr  30 psig         1
Valve                           ASME Sec. 1

Safety Relief   -   5      8710  20104 lb/hr  135psig         1
Valve ASME Sec. 8
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2.0  OPERATING DATA

2.6 Maintenance Supply Requirements                          f

2.6.3   Recommended Major Spare Parts

b. Instrumentation (continued)

QUANTITY SPEC. REQ'D.
ITEM IN USE SP- DESCRIPTION SPARES

Safety Relief       1      3710  20,104 lb/hr  135psig        1
Valve ASME Sec:. 1

Programmable        1      8800  Input Modules               10
Controller

Output Modules              10

Weigh System        5     8820                            ,  1

c. Other

Spare parts requirements for other items of equipment
should be consistent with established preventative
maintenance policies of Erie Mining Company.

1-
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2.0  OPERATING DATA (continued)

2.7 List of Prices for Laboratory Equipment Required to
Monitor Plant Performance

2.7.1   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 ahd Dust
c.  Tar and Oil
d.  Fuel Gas (Cooled Gas)
e. Boiler Blowdown, Feedwater

Steam Condensate
f.  Aqueous Effluent

2.7.2   Test Methods

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 ahd Oil

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

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

"Standard Methods for the Examination of
Water and Wastewater"
American Public Health Association, 13th
Edition.

2.7.3   Monitoring Philosophy

The contract phrase "Equipment . . .t o monitor
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2.0  OPERATING DATA (continued)

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

2.7.3   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 labs
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
ratiohal 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 understand-
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.

2.7.4   Maximum Equipment Requirements

This is the equipment required when:

a. All Tests are performed on-site.

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

2.7 List of Prices for Laboratory Equipment Required to
t

Monitor Plant Performance (continued)

2.7.4   Maximum Equipment Requirements (continued)

permit accurate material and energy balances
over the gasification unit.

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

2.7.5   Minimum Equipment Requirements

This is the equipment required when:

a. All possible tests are performed by·other labs
off-site.

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

.

2.7.6   Tabulated Information

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

b.   Each pair of tables (1,2; 3,4; etc.) list infor-
mation for one of the six streams to be tested.

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

d.   Even numbered tables list test equipment for a
given stream.                  -

e. Prices are listed in Table 13.

LIST OF TABLES

1.   Coal Test Methods

2.   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 (continued)

LIST OF TABLES
(continued)

3.   Test Methods for Ash and Dust

4.   Equipment for Ash and Dust Tests

5.   Test Methods for Tar and Oil

6.   Equipment for Tar and Oil Tests

7.   Test Methods for Fuel Gas

8.   Equipment for Fuel Gas Tests

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

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

11. Test methods for Aqueous Effluent

12. Equipment for Aqueous Effluent Tests

13. Laboratory Equipment Costs for Process
Stream Testing
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TABLE 1

COAL TEST METHODS

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
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 the
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   I so-Therma 1
Jacketed Bomb Calorimeter                        X

''

(A) See text Sections 2.7.4 and 2.7.5
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TABLE 2

EQUIPMENT FOR COAL TESTS

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

1     1      1       Analytical Balance.  Sensitivity 0.1 mg,
Capacity 100Og/ D409, D720, D2013, D2361

2     1      0       Balance.Sensitivity lg, Capacity 1,5009/
D409

3     1      1       Sample divider per ASTM 2013/D409, D2013

4     1      1       Set of sieves, , 8" diameter,
conform·to ASTM·E-11 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       Mechanical Sieving Machine for 8" Circular
sieves/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",
6", 4", 3" 2-1/2", 2", 1-1/2", 1-1/4",
1", 3/4", 1/2", 3/8"/D410

9     6      0       Crucible, translucent silica, low form,
with one (1) pierced and one (1) unpierced
lid per ASTM D720/D720

10     1      0       Sight tube, per ASTM D-720/D720

11     1      0       Thermocouple and potentiometer, per ASTM
D720/D720

12     1      0       Weight, 50Og./D720

13     1      0 Furnace,. conforming to ASTM D720 and
including: chimney, crucible support,
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
capacity 1001bs/D2013
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22     1      1       Mixing Wheel per ASTM D2013/D2013

TABLE 2 (continued)

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 0.05lb., capacity
100lb/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 02013/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 D2361/
2361

26     1      0       Apparatus for Potiometric Titration per
ASTM D2361/D2361

27     1      1       Drying oveh, 110°C, per ASTM D3173/D3713

28     25     25      Capsules with covers, per ASTM D3173/D3173

29     1      0       Electric Muffle Furnace, 700-750°C/D3174

30 10     0       Porcelain capsules per ASTM D3174/D3174

31     5      0       Platinum Crucible with cover per ASTM
D3175/D3175

32     1      0       Electric Muffle Furnace, 950°C/D3175
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TABLE 2 (continued)

EQUIPMENT FOR COAL TESTS

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

33     1      0       Apparatus for Determinization of Sulfur
in Coal per ASTM D3177.
Note: Available as package with Micro-
processor /D3177

34       1         0 Oxygen 'purifying 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 flask, pyrex 300ml /D3179

41     6   · 0 Kjeldahl connecting bolt per ASTM D3179/
D3179

42 12     0       Erlenmeyer Flask, 300ml./03179

43     1      0       Calorimeter for ASTM D3286 including:
bomb, calorimeter, 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 METHODS FOR ASH AND DUST

ASIM NAME REQUIRED FOR: (A)
NUMBER MAX.

MIN.   I

D2795 Analysis of Coal and Coke Ash                    X

D1857 Test for the Fusibility of
Coal and Coke Ash                                 X

BCI Contract 3001

(A) See text Sections  2.7.4 and 2.7.5



TABLE 4

EQUIPMENT FOR ASH AND DUST TESTS
1

6

'1

ITEM NO. REQUIRED (A) DESCRIPTION/ASTM METHOb
MAX. MIN.

1    (B)     0       Analytical Balance / D3795

2     6      0       Nickel crucibles, 50(c/03795

3    (B)     0       Platinum crucibles/D3795

4     1      0       Emission Flame Photometer/D3795·

5    (B)     0       Muffle Furnace, 75°C /D3795

6     1      0       Absorption Spectophotometer, 380-780mm/
D3795

7     1      0       Furnace, per ASTM D1857/D1875

8       1        0          Cohe Mold,  per ASTM D1857
3/4" high by 1/2" wide/ D1857

9     1      0       Optical Pyrometer per ASTM D1857/D1857

10     1      0       Ash Cone Refractory support/D1857

11     1      0       Refractory Support Mold /D1875

12 (C)     0       Gold wire per ASTM D1875/D1875

13 (C)     0       Nickel wire per ASTM D1875/D1875

(A)     See  text - Sections     2,7.4  and.2.7..5 for definition  of
maximum and minimum.

(B) Duplicate Coal Apparatus.
(C) Supply items, as required.

1-: i
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TABLE 5

TEST METHODS FOR TAR AND OIL

ASIM REQUIRED FOR: (A)
iNUMBER NAME MAX. MIN.

.

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 Transparent
and Opague Liquids                                X

01744 Water in Liquid Petroleum Products
by Karl Fischer Reagent                           X       X

...

k
(A) See text Sections   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

2     1      0       Thermometers, -5 to 215°F, per ASTM D287
E-1/D287

3     1      1       Set of 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      0       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

L-
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TABLE 7

TEST METHODS FOR FUEL GAS

ASTM REQUIRED FOR (A)
NUMBER NAME MAX. MIN.

D1072 Total Sulfur in Fuel Gases                                X

D1136 Analysis of Natural Gases by the
Volumeric - Chemical Method                               X

Dl-37 Chemical Composition of Natural
Gases by Mass Spectrometer                       X

D1247 Sampling Manufac2ured Gas X                 X

D1826 Calorific Value of Gases in the                  X
Natural Gas Range by Continuous
Recording Calorimeter

D1946 Analysis of Reformed Gas by Gas                  X
Chromatography

(A) See text Sections  2.7.4 ahd 2.7.5

BCI Contract 3001



TABLE 8

                      EQUIPMENT FOR FUEL GAS TESTS

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

1     0      1       Burner per ASTM D1072/D1072

2     0      3       Chimneys, adsorbers and spray trays
per ASTM D1072/D1072

3     0      1       Flowmeter per D1072/D1072

4     0      1       Air Purifying System per D1072/D1072

5     0      1       Manometer per D1072/D1072

6     0      1       Conventional Volumetric gas apparatus
suitable for ASTM D1136/p1136

7     1      0       Mass Spectrometer per ASTM D1137/D1137

8     1      0       Gas Chromotagraph per 01946/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

r4

(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 REQUIRED FOR (A)
METHOD NAME MAX. MIN.

201 Alkalinity X X

203A Chlorides                                         X       X

122B Hardness                                          X       X

218 Dissolved Oxygen                                  X       X

221     pH                                               X       X

223 Phosphate (ortho and poly)                        X       X

224 Total Dissolved Solids                            X       X

225 Conductivity X       X

223 Sulfite                                           X       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/
MAX. MIN.               STANDARD METHOD

1         1     1              Lamp with daylight fluorescent
bulb/SM201

2         1     1              Electrically operated  titrator/SM201

3         1     1              Dissolved oxygen meter/SM218F

4         1     1              pH Meter/SM221

5                                                                                               '(C) (C) Analytical Balances/General Use

6.         1     1              Autoclave, 15-20 psig/SM 223

7    ·     0     1 Filter Photometer/SM223

8         1     1              Filter per SM148A2/SM224

9         1     1              Steam Bath/SM22

10 10 10 Evaporating Dish/SM224

11        1     1              Drying oven 100-105° C/SM224

12        1.     1              Conductivity Meter/SM226

13        1 0 Spectophotometer/SM223

(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

STANbARD NAME REQUIRED FOR (A)
METHOD MAX. MIN.:

212 Ammonia (Ref. 132A & C)                           X

203A Chloride (do not use 203C)                       X

207 Cyanide                                           X       X

221     pH                                         '     X       X

222 Phenol                                           X
t

228 Sulfide                                          X

(B) Thiocyanate                                       X

138 TOC                                               X       X

224 Total Solids                                      X       X

D

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

(A)  See text Sections 2.7.4 and 2.7.5
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TABLE 12

EQUIPMENT FOR AQUEOUS EFFLUENT TESTS

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

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

2          (B) 0 Spectophotometer/SM212, SM222

3         1     0              Magnetic Stirrer/SM212

4         1     1              Cyanide distillation Apparatus per
SM207A2 /SM207

5         1     1              Koch Microburet, 5ml/SM207B

6         6     6              Soxhet Extractor/SM209

7         6     6              Vacuum Aspirator/SM209

8         3     3              Buchner Funnels, 12cm, 15cm/SM209,
SM222

9         3     3              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, 0 Nessler Tubes, matched, 50ml, tall
form/SM222

14        1     0              Reaction flask, 1 liter per SM228/SM228

15        2     0              Adsorption flasks, Erlenmeyer, 250 ml
SM228

16        1     1              Apparatus 2or 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. required for

these tests.
BCI Contract 3001



TABLE 13

LABORATORY EQUIPMENT COSTS FOR PROCESS STREAM TESTING

ITEM PROCESS STREAM EQUIPMENr COSTS (A)
 

MAXIMUM MINIMUM

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 Condensate 5,700. 5,700.

i

f.            Aqueous Effluent 2,100. 1,800.

PrAL $218,800. $20,100.

(A)       See text Section   2.7.4   and   2.. 7.5
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 3.0 - EQUIPMENT LIST AND SPECIFICATIONS

3.1  Equipment List                                         i
3.2 Equipment Specifications (Process)
3.3  Equipment Specifications (Mechanical)
3.4  Piping Material Specifications
3.5  Instrumentation Specifications

D

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. Description

1         Coal Surge Hopper
2         Lock Hopper
3         Gasifier
4         Combustion Air Blower
5         Ash Handling System
6         Tar Cyclone
7         Dust Cyclone
8         Tar Precipitator
9         Process Gas Cooler
10        Combined Gas Cooler
11 Void
12 Cyclone Ash Disposal
13 Tar Tank
14        Tar Transfer Pump
15 Oil/Condensate Separation System
16        Coal Feeder
17 Oil Precipitator
18 Ash Grate Hydraulic System
19        Ash Grate Lube System
20 Stirrer
21 Flare Stack
22 Cherrtical Collection System
23 Flash Tank                                  
24 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 BN201 A/F
Lock Hopper MF201A/E
Hydraulic System X203
Reactor R201A/E
L. P. Steam Drum D2014/E
Air Supply to Gasifier Plant B201A/C
Ash System                     '         X205
Tar Cyclone CY202A/E
Dust Cyclones CY20]A/E
Tar Precipitator X201A/C
Exchanger E201A/E
High Pressure Steam Drum D202
Steam Drum and Process Gas Cooler
Package X204A

Exchanger E202A/C
Tar Tank TK202
Tar Transfer Pimp P201A/B
Oil/Water Separator TK201A
Coal Feeder MF202A/E
Oil Precipitator X202A/C
Flare Stacks X206A/C
Chemical Sump Amp P205
·Flash Tank TK203

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W

BCI Contract 3001



FON 119% GENERAL NOTES - DESIGN DATA

DESIGN PRESSURE         e        OC, of
1. SPECI FICAT;eNS  PER  THE BILL OFMATERI AL.
2. THIS DRAWING IS A SCHEMATIC OUTLINE ONLY FOR OPER. PRESSURE        -'0       OC. o F

ELEVATION & ORIENTATION OF ATTACHMENTS, IREFER TO VACUUM DESI GIl                         8                  CC,  oF

30:0„ 3Oto" 30 :O" 3.  FOR ESTIMATING PURPOSES,  VESSEL  FABRI CATOR OPER. VAC. COND.            0           0(, oF

- ./.*.. 7;---4 ;
7//I

SHALL IMMUDE THE FOLLOWING CLIPS: OPER. HYDROSATIC HEAD

1*               C <1
SP. GR. OPER. LIQUID

1598                              -*u4                                0                            -W size range 1/2" thru 1-1/2" - Bulk RADIoGRAPHY 1 FULL ( PARTI Al.) 1 9004 40 .00 4. Capacity (each Bin) 66 Tons coal CORROSION   ALLOWANCE    None

)W -9
-

1 1
density 50 lb/ft3. JOINT EFFICIENCr

H EAD  TYPE

64 93 5. Bins shall be lined with non- STRESS RELIEF (REQ' W (PER CCOUI 20%F 8'02010 8* 10, 8 i a sparking materials such as Poly-Hi, COOE: ASHE  SECTION  VI 1 1,  DI V.

7  0
Inc. "Tivar-88" Mine Plate or API 650

b;                        approved equal. API 620

2 . Ti X  AISC
6. Internal chute shall be provided-r x CODE STAMP 1 REG' DI 1 NOT  REG' DI

89201 € 89 20/ d BA; 10# A 19 in each Bin to minimize coali
EARTHQUAKE: CODE ZONE

4                                        degradation.
1                                                                                        2                   MATERIALS OF CONSTRUCTION

WIND DESIGN BASIS:

7. One Bin required per gasifier

30 a6•, 30'-O" (six shown). SHELL: ASTM A-·36 HEADS: --

- 1" -W - SUPPORT: By Others EXT.    CLIPS:

-             246 40.. 12690" 28:-/ow 8. Design basis: 1.85 x 10 Btu/Day ENTERNALS: See Note  5  &  6 B Y VESSELFAB.  X
l'.1 &-- - ZI

per gasifier - Western Coal - TRAYS: BY OTHERS

1 1

12 hour storage. BOLTS: EXT. NUTS: EXT.

12, INT. IHT.

PIPE. EXT. INT.

-                                                                            :         FOR'SINGS.PACKING: 87 OTHERS

GASAITS:»»»''m REFERENCES

SUPPORT: SK I RT 1YPE 8 L EGS LUGS

SADDLES PER STD.

INSUL. SUPP'TS PER STD.

4                     Y 1 1 FQR THK. INSULATION
0

652'6M  / L&" 5*09'.)                                                                                                                                                           '.                                                                                                                                       .Fl
REP ROOFING SUPP'TS  PER  STD.

REG' D.; 1. SJ 10.S) OF SKIRT

MANWAY DAVITS/HINGES PER STD.
VESSEL  DAVI T PER

STRUCTURAL CLIPS PER SPEC. EXH.

SEE  GEN.   NOTE  3

PAINT PER SPEC.

L I FTI NG LUGS <REO' DI INOT  REQ' DI

CONTRACT

3/M No. · ITEM No.

EWIIP. TAG No. BN201A/F  No. REO'D. 6

SERVICE
Coal Feed for Gasifiers

COAL SURGE HOPPERS

DPAM Babcock
CH ECK ED

DATE Contractors Inc.

MARK  R 6:D.  SIZE
RATING SERVICE REMARKS MARK HO· SIZE RATING SERVICE REMARKS DWG. NO. REV.

RAD                                                                                                                                                                                                                                                        BN201  A/F
NOZZLE SCHEDULE NO.  BY

DAr 
REVISIONS



BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS -_.MK_2Ql-..A _-to...E.-
PITTSBURGH, PA. FOR

REVISION_. 1-- -A Subsidiary of LOCK  HOPPER.,
Babcock International Inc. PAGE-1.-_OF 2

ORIGINAL BY M.J.H. DATE 6/8/78   1
APPD. DATE

REVISION 1 BY M.J.H.. DATE 11/29/78  APPD DATE

CLIENT: McKee · PROJECT NO. 3001

No. Required: Five

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

9Design Basis:  1.85 x 10  Btu/day per gasifier, Western coal,
25% overcapacity.

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

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

Operation:

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 conveyors 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 gasifier 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) Inlet 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. aThe 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 size)
Lock Hopper
Plug Valve
Load cells and weight integrator/control

 
    All associated electrical/pneumatic/hydraulic control gear.0
(D
Z
W



BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-ME_2.Ql. 8.1:.9.  E
PITTSBURGH, PA. FOR REVISION_. 1

A Subsidiary of LOCK HOPPER
Babcock International Inc.                                                                                                                       PAGE _2_   _____OF..__2._.__

ORIGINAL BY M.J.H. DATEDATE 6/8/78 APPD.

REVISION   1
-

BY M.J.H. DATE   11/29/18  APPD
DATE

CLIENT: McKee PROJECT NO. 3001
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION                        _
PS- X203

PITTSBURGH, PA.
REVISION...--.... ... - .FOR

A Subsidiary 01 HYDRAULIC SYSTEM                  1        1Babcock International Inc. PAGE--........... ..OF._.  __...__

ORIGINAL BY MJH DATE 9/5/78 APPD. DATE
'

REVISION BY DATE APPD. DATE

CLIENT: McKee PROJECT NO.  3001

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 gasifiers).

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
400F. 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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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-R201 A to E
PITTSBURGH; PA.                                                                                                   2FOR REVISION_-__..     ._. .   .-.A Subsidiary of

Babcock International Inc. REACTOR PAGE_-1-------OF      7

ORIGINAL BY MJH DATE 7/12/78 APPD. DATE  7/1 0/7 8

REVISION .2 BY MJH DATE·  2/19/79 ; APPD. DATE

CLIENT: McKee PROJECT NO.  3001

1.  Type:

Two stage, dry grate gasifier.

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

1.1  As a conventional two stage gasifier.

1.2  As a developmental two stage.gasifier, fitted with.a
stirrer (Item No. A 201).

1.3  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.

1.4 The demonstration plant will consist of four conventional
gasifiers, and one stirred gasifier.

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

3.  Duty:

To gasify coal to a low Btu gas leaving an ash residue.  The
gasifier produces two product gas streams - a top gas at
approximately 25OIF, and a clear gas at approximately 1200'F.

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

Analysis: % W/W

Moisture 25.60
C                                           50.74
H                                            3.53
N                                           0.87
Cl 0.01
S                                           0.87
0                                          10.11
Ash 8.27

100.00

F.S.I. Non-agglomerating
HHV 8775 Btu/#

Design thruput of specified coal 5.52 tons/hr.

00

/
0
e
Z
W



BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-R201 A to E
PITTSBURGH, PA. FOR REVISION _2

Babcoc''O:„,r,lonal lnE.
REACTOR PAGF  2     OF   7

3.  Duty (Continued):

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

Analysis: % W/W

Moisture 4.3
C                                                  71.21
H                                                   5.05
N                                                   1.13
Cl 0.07
S                                                   3.33
0                                                   5.30
Ash 9.61

100.00

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 Design

Temperature IF 1600 650
Pressure p.s.i.g. 2.16 4.32

CO
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5.  Blast Inlet Assembly (Continued):

5.3 Nozzles: The following nozzle sizes are minimums for process
requirements.  Larger nozzles may be installed if
recommended by mechanical department.

1.  Blast inlet 24" O.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: Carbon steel - to include a 1/4" corrosion
allowance.

5.5 Insulation: The blast inlet box will be insulated with 3"
calcium silicate.

6.  Water Jacket (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.

Dimensions: Inside height 76 7/8", inside width, 16 5/8".
Diameter of inside wall is 141 3/4"  (3.6 M) .

6.2  Operating & Design Conditions:

Proc. Mech.
Operating Design Design

Steam drum temp. oF 267 300 350
Steam drum pressure, psig 25 30 + F.V. 32 + F.V. *
Temp. in water jacket oF 268 300 350
Pressure in water jacket,      25       40 + F.V. 40 + F.V.

incl. liquid head, psig
Pressure in gasifier, psig 2.16 4.32 4.32
Temp. of gasification zone 2200 2600
Max. furnace wall temp. OF 500 600 700

'CO
'-

       *F.V. = Full Vacuum8
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6.  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"

   Nozzle for blowdown two  x   4"

   Blowdown dip pipe two x 1 1/2"

   Drain plug two x 2"

(  Inspection eight x 10"

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

6.5 Insulation: The outside wall of the shell will be insulated
with 4" of calcium silicate.

7.  Gasifiet Shell (Ref. E&F o n Drawing 3001 - M300):

7.1 Duty: Shell for refractory lined distillation retort.
Total ht. of sections E&F t o b e 2 6 ft.

7.2  Operating & Design Conditions:
Mech.

Operating Design

Temperature IF 220 300
Pressure p.s.i.g. 2.16 4.32

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

   Pyrometer port two x 3"

(   Lower access one    x    1 L 1 0"   x    1  ' -2"

   Lower rodding ports fifteen x 3"

( )  Inspection port four    x    1 ' -0"    x    1  ' -0"

   Access port five x 1' x 2'6"

   Clear gas one x 4'6" O.D.
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7.  Gasifier Shell (Continued):

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

                              personnel protection.

8.  Gasifier 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:
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"

   Top gas two. x 18" (two used)    
(  Stirrer shaft port one x 24"

   Coal distributor five x 24"

   Upper rodding 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 Construction: Carbon steel to include 1/16" corrosion
allowance. Distributor to be lined with
refractory concrete.

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#.

CO
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9.  Coal Distributor & Level Hopper (Continued):

9.2  Operating & Design Conditions:

Operating Design

Temperature IF 250 400
Pressure p.s.i.g. 2.16 4.32

9.3  Nozzles:

  Manhole one - 30"

(19  Coal inlet one - 18"

   Rodding port five - 3"

   Level alarm one - 6"

   Stirrer port one - 24"

(  Level sensor two - 3"

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

10.2 Operating & Design Conditions:

Operating Design

Temperature IF 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
hydraulic cylinders, see Spec. W201.

11. Gasifier Refractory:

11.1 Unstirred Gasifiers

Refractory material Spec. SP-R201/SR3
Refractory installation Spec. SP-R201/SR2

1
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11. Gasifier .Refractory (Continued) :

11.2 Stirred Gasifiers

Refractory material Spec. SP-R201/SR5
Refractory installation Spec. SP-R201/SR4
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DESIGN- PATA-GENERAL NOTES
FORM M906

1. SPECI FICATIONS PER THE BILL OF MATERI AL.
DESIGN PRESSURE 44Pgig/F.fi OC, oF

2. THIS DRAWING IS A SCHEMATI C OUTLINE ONLY FOR OPER. PRESSURE 2!fpsig ' OC, of

_Foue   4' 4,    dotes   SAceD 90' ELEVATION  & ORIENTATION  OF ATTACHMENTS,  REFER TO
'

VACUUM DESIGN Full      0        0£ of

3.  FOR ESTIMATING PURPOSES, VESSEL FABRI CATOR OPER. VAC. COND.            8           0(, oF

SHALL INCLUDE THE FOLLOWING CLIPS:       1        OPER. HYDROSATIC HEAD
SP. GR.· OPER. LIQUID 0.936

4. Design Basis - One per Gasifier - CORROSION ALLOWANCE 1/8"

Five required. RADIOGRAPHY ( FULL) ( P'ARTI AL ) (SPOT )

JOINT EFFICIENCY

5. Five identical units are required.   HEAD TYPE
STRESS RELIEF ( REO' D) (PER CODE,1

1ILW„ 0/0 6.  Capacity each unit:  750 US  gallons CODE: ASME SECTION VI 11, DIV....P 1,-J
at normal liquid level. API 650

API 620

X  ASME Section I
CODE STAMP' 1 REQ' DI X     I HOT  REO' DI

EARTH VUAK E: CODE · ZONE

D WIND  DESIGN  BASIS:

J   &    4                                                                                                              MATERIALS OF CONSTRUCTION

T          T  T T SHELL: HEADS:

 
-m.,

-4

d                          Z,       A
---1

SUPPORT: EXT .    CL 1 PS :

11   %     4 /4, 0
INTERNALS: BY  VESSEL FAB.

e TRAYS: BY OTHERS

I                              41                                                         4

16   4 01'        I        -9  /49 A; INT. INT.
  .4/ BOLTS: EXT. NUTS: EXT.

PIPE: EXT. INT.

9 8 1     4                                                           4          1
1                                         1                                 1                                                                                                                                                                                            

                                                                      FORGINGS:
PACKING: BY OTHERS

d              W                 8             F                                                                                                                  GASKETS
REFERENCES

SUPPORT: SKIRT TYPE a _ LEGS  _ LUGS
SADOLES X PER STD.
IN SJL. SUPP'TS PER STD.

mR 4" THK. INSULATION Calcium Silicate

.FI REPROOFING aIPP'TS PER STD.

REQ' D    (1. SJ CO.S) OF SKIRT

MANWAY DAVITS/HINGES PER STD.

VESSEL  DAVI T PER

STRUCTURAL CLIPS PER SPEC. EXM.

SEE GEN. NOTE 3

A     1     6" Steam Outlet LlL2 4 1-1/2" Level Gage PAINT PER SPEC.

B         1          8" Circulation-Oit Mi Mo 2 1-1/2" LeVel Control L I FTI NG LUGS C REG' DI X    (HOT  REQ' DI

C         1 .10" Circulation-RE turn                         N             1 3/4" Temperature CONTRACT

BIN No. ITEN No.
D     1     1"         Boiler Feed Water.Dip Pipe

E     1     4"         Nozzle for D EQUIP. TAG No. D2O1A/E .  No. REWD. 5

F                1                1" Blowdown Drair SERVICE

G     1     6"         Relief Valve L. P. STEAM DRUM

H     1     1"         Pressure Vent

:J              1 3/4" Pressure Contiol
DRAWN Babcock
CH ECK ED

K             1 1-1/2" Spare
DATE Contractors Inc.

No SERVICE REMARKS MARK No· SIZE RATING SERVICE REMARKS DWG. NO. 02.v·

MARK  REV:v.  SIZE  RATING REO'O.

NOZZLE SCHEDULE No. BY DAT  REVISIONS D2O1A/E·          1

*



CENTRIFUGAL FANS & LOW PRESSURE BLOWERS
Babcock
Contractors Inc.

REVISION DATE. DATE: 5/30/7811/29/78
SERVICE: Air Supply to Gasifier Plant, One Spare ITEM NO B201A,B,C
MFR. NO. REQ'0.  3 X MOTOR TURBINE TAG NO. Same
SIZE: MODEL: AARGT NO. O SWS, C] oWN CLASS NO
POWER TRANSMISSION:   oIRECT   GEAR

 HYDRAUUC COUPLING
  TYPE BELT

  TYPE CHAIN
OUTLET:   CLOCKWISE   COUNTER CLOCKWISE 0 UP

.

El DOWN   TOP 0 BOTTOM Il ANGLE   HORIZONTAL
INLET BOXES: C] UP C] DOWN 0 RIGHT   LEFT                                     ANGLE WITH HORIZONTAL

BLADE FORM:    RADIAL |   AIRFOIL    FORWARD CURVED   BACKWARD CURVED   FORWARD INCLINE RADIAL TIP   NON-OVERLOADING

FLUID DATA PERFORMANCE CONSTRUCTION DETAILS
FLWO   AIR   GAS PERFORMANCE CURVE NO.       CORROSION RESIST   

ABRASION RESIST
-

DRY GAS ANALYSIS % BY VOL. STATIC 1·RESS / DESIGN VOL.

-WC            *GH
TEMP. El w,OE TEMP. VARIATIONS

EXIT VELOCITY FPS (3      GAS TIGHT   NON-SPARK
0

EXJT GAS TEMP.                                                        F                     FLANGED      SPLIT FOR WHEEL REMOVAL
% MECH. EFF. BHP RPM 0   SOUND TRAP   WEAR UNERS-

STATIC PRESSURE e 1/, DESIGN VOL. "

WC                 INLET SCREEN        FIXED INLET VANES
MAX. RATE TEMP. CHANGE

 F/MIN               INSULATION CLIPS 0
ACCESS DOOR

Ddsign-Wet Bulb 71--f  iST. CRITICAL SPEED RPM         I
  WEATHER PROTECTED-I  .-I        --  . -  ..           - I

MOISTURE CONTENT Ge/SCF RESONANCE SPEED RPM INLET FT40UTLET 'A

SPECIFIC GRAVITY  WET  WR Le-FT2/START. TORO. FT/Le  ts I STD.      CARBON RING    LABYRINTH
Z

<<
MOLECULAR WEIGHT <WET  COOLING WATER REG.D.

GPM      8 Di    0 PRESSUR,ZEO /Packed Gland
OUST CONTENT GR/SCF  COMP. AIR REQ.D. PSIG CFM -1 BLADES    SHROUDEDW
PARTICULATE SIZE CONTROL OPER. SHAFT INLET OUTLET W

 -1 WEAR STRIP I] FULL LINER
I

DIAM. INCHES D: AM. IN. WIDTH @ TIPS EN

ANGLE OF ROT. DEG.
IN.0-   DIAM. @ BEARINGS

LL
ROTATION TO OPEN <1   DIAM. @ HUB IN.

MAX. TORQUE.  IN.- LB 0    DISTANCE BETWEEN BRG.   IN.

MATEFIALS  
BALL

 
ROLLER

   SLEEVE
  CORROSIVE l ] ABRASIVE 0 TOXIC MATERIAL THICK

  THRUST
COLLAR

El FORCED LUB.

Q INJURIES         0 SCROLL C.S. 8 0 RING OILED
[3 GREASED

PROCESS SPECIFICATIONS SCROLL LINERS
E       AIR COOLED

   WATER COOLED0C
NORMAL DESIGN

END LINERS                                                           4       HEAT SLINGERW
INLET VOL., CFM('*INLET INI.ET BOXES C.S.                          m       BRACKETED OFF HOURNG     PEDESTAL

, SCFM 22225 24450 BLADES
C. S.                                        SOLE PLATES         SUN SHIELD

,IOOO LBS/HR WHEEL. END PLATES C.S.                         t d   MFR.
INLET TEMP., OF 60 102 WHEEL CENTER PLATE C.S. #6 0 RIGID      FLEXIOLE       GPLG. GUARD-

INLET PRESS. . psig 13.9 13.9 WHEEL LINER w O REG.0.     NOT REQ.0.
'.--                                                                                                                                     .OUTLET PRESS., "WC 80 80 CTR & END PLATE LINERS 4    RECOVERY,  % OF DES. S. P.

>
ELEV.ABOVE S.L., FT. -3-----1541--- Que W LENGTH FT. OUTLET AREA              FT2

 .27UU:11 C] M-A-N  .-  [3._REMOTE MANUAL SHAFT C.S. PURPOSE:
 

REGULATION
 

SHUT-OFF.-

  AUTOMATIC r  OUTLET DAMPER  X  CHECK ITEMS FURNISHED WITH FAN
 wW   BEARINGS :    ANTI-FRICTION   BALL

  INLET LOUVER     INLET VANE       INLET LOUVER          0 RED. GEAR            ZS<..  ..1    - ... -o> 0 OPER. LEVER & LOCKING QUADRANT

  HYO. CPLG. 0                            0.:NhET VANES               HYO. COUNNG 3
0 OPER. SHAFT EXT. FOR CONT. LINKAGE

TURNING GEAR REQ'D.   YES      NO     OUTLET DAMPER   DRIVER PURPOSE
  REGULATION      SHUT-OFF- .                                                 F <

COOLING, WATER PSM. & OF      WEATHER HOOD Kl COUPLING
      BEARINGS'  ANTI-FRICTION C.]    BALL

MAX. S. P.  /1.15 X DESIGNS. P.         C] ORG.PED  SOLE PLT.   TURNING GEAR
S      O

OPER. LEVER & LOCKING OUADRANT
. - . . . . . . --

N.A.F.M. NOISE LEVEL   j< De   FAN V.C PLG.    MTO. 0 BASE PLTS. OPRIVE         OPER. SHAFT EXT. FOR CONT. LINKAGE
MAT. ALLOWABLE MP SPEED FPM      DRIVER '/,C PL TD  D,RIVER [B M'N W HOUSiNG Le.G M

*-
IST CRITICAL SPEEO  / 1.2 X OPER, RPM 0 EVASE   OES ONLY Inlet Filter* I COMPLETE ROTOR LB.

0
RESONANCE SPEED  >/ 1.IS X OPER. RPM          0 BRG. SUN SHIELD Silencer* W    TOTAL OPERATING Le.

RATE OF TEMP. CHANGE  )/                  IP/MIN.  [J BELT/CHAIN GUARD                                    R SHIPPING LB

REMARKS:
Design Basis:   10  x   10 9 Btu/Day  plus 10% overcapacity. Above capacity   is   for
Two Units (One Unit will be spare).

Vendor to advise thruput at minimum conditions: -40°F, 13.9 psig, inlet: 50"W.C. Outlet.
Motor: 4160V. 60Hz. 3-Phase, Class I, Div. II, Group D

 -_-Ambient   Temp.:    -42°F   min.      102°F
Max. *Common to all units

IMADE Ry CHECKED HY ---- - .--  -

 

PAGE CONT. NO. ENGINEERING REQUISITION NO.

  MJH                                     1  0, 1          3001
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ORIGINAL BY M.J.H. DATE 6/6/78   1 APPD. DATE

REVISION 2   : BY M.J.H. DATE 2/15/79 |APPD. DATE

CLIENT: McKEE PROJECT NO. 3001

Basis:  System - 10 x 109 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 - design average: 6,000#/hr.

Dust - design average: 500#/hr.

Collection Points:

Each gasifier 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 Characteristics:

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 approximately once per hour.

Dust Characteristics:

Temperature range: 100'F to 10000F
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 Equipmeht 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        CO 203 Drag link conveyor

              CO 204 Bucket elevator

MF 203 A/K Ash lock

MF 207 A/E Rotary 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 450 tangential hydro-ejectors.  Each hydro-ejector
will require 550 GPM 0 175 psig provided by pump. P 206 A/8 rated
at 700 GPM @ 125 psig.

The sand tanks will require emptying approximately once every six
hourd. The sequence will be started manually, and then an
automatic sequencer will direct the.water to each hydro-ejector
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 introduee 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, ahd 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.
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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. This water can be taken from the hydro-
ejector pump which we are providing, although no provision has·
been made at'this time for doing so.
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS_CY 202 A/E
PITTSBURGH, PA. FOR REVISION..... 0A Subsidiary of TAR CYCLONE

Babcock International Inc. PAGE 1 .-OF 1
ORIGINAL BY HemingwaY DATE 6/8/78 APPD. DATE

b t'orREVISION Estimate BY DATE APPD. DATE

CLIENT: McKee PROJECT NO. 3001

Design Basis:  7.4 x 10 .Btu/day from four gasifiers, Western coal,
10% overcapacity.

No. Required: Five

Function: To remove tar droplets from top gas.

Duty: (for each unit) Max.
Process

Normal Design'

Gas flow SCFM 6,710 7,381
Gas flow ACFM 9.162 10,078
Gas temperature IF 250 · 250
Gas pressure, psia 14.62 14.62
Atmospheric pressure, psia 13.9 13.9
Gas density #/ft.3 0.044 0.044
Gas viscosity Cp 0.0185 0.0185
Gas ·pressure drop "w.g. 1.5 1.7
Tar loading #/min. 15 70
Tar viscosity @ 250'F Cp
Tar S.G. 1.01 1.08

Mechanical Design:

Design temperature: 4500F
Design pressure: 5 psig
Material: C.S.
Corrosion allowance: 1/16" min.
Insulation and tracing: Cyclone will be steam traced and

insulated with 2" insulation by others.

Typical Size: Cyclone will be similar to Fisher Klosterman Model
No. XQ36.

Guarantees:  Vendor to provide guarantee of pressure drop for the
duties listed in this specification.

 0
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BABCOCK CONTRACTORS INC.
'

PS.- CY201 A/EPROCESS SPECIFICATION                  --- ---PITTSBURGH, PA. FOR REVISION 0
A Subsidiary of

Babcock International Inc. DUST CYCLONES PAGE  1    -OF   2

ORIGINAL 0 For Est. BY I.W. DATE 6/8/78 APPD. M .J.H. DATE

REVISION BY DATE APPD. DATE

CLIENT: McKee PROJECT NO. 3001

No. Off: 5 (1 per gasifier)

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

Gas Analysis: Vol. % Range Typical

Dry Gas CO 25 - 27 25.61
C02 5.5 - 6.5 6.10
H2               19 - 23 19.75
N2               43 - 50 47.63
CH4 0.06 - 0.12 0.08
H2S 0.1 - 0.5 0.38
COS 0.02 - 0.12 0.09
NH 3 0.2 - 0.6 0.34
HCN 100 ppm 0.01
Cl 200 0.01

100.00
.

Molecular Wt. 23.9

H20 lbs./1000 SCF 1.0-1.5 1.07

Dust grains/100 SCF approx. 50-100

Dust Size Range - Vendor shall provide performance curve

Operating Conditions Normal Maximum
0Temperature:   F 1202 1250

Pressure: inches WG. 45 50

Note:  Atmospheric pressure 13.85 psia

Gas viscosity; micropoises 380 400·

Capacity:

Coal source: Western Eastern

Dry Gas: SCFH 132,100 314,600
H20: SCFH 3,600 7,100
Total: SCFH 135,700 321,700

Actual flow at
operating
conditions: CFH 413,000 979,000

 
3
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BABCOCK CONTRACTORS INC. PS - CY201 A/E
PITTSBURGH, PA. PROCESS SPECIFICATION

A Subsidiary of FOR REVISION 0
Babcock International Inc. DUST CYCLONES PARF    2    OF   2

Performance Required:
b

3

Dust removal: 95%

Pressure drop: Not more than 3 inches WG.

Materials of Construction:

Carbon steel refractory lined

Shell thickness 15/64"

Refractory

Inner layer 3" AP Green Low Abrade 240OF - Vitrified
Backing layer 3" VSL 50 Insulating Castable

CO
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BABCOCK CONTRACTORS INC.
PROCESS SPECIFICATION PS -4 0-1 A./3/(- -

PITTSBURGH, PA. FOR REVISION_. 0.. --_
A Subsidiary of

Babcock International Inc. TAR PRECIPITATOR PAGE 1 _-OF.-2-.--

Fot-- BY DATE 6/9/78 APPD. M.J.H. DATEORIGINAL 0 El-rt MAI r. I.W.
REVISION BY DATE APPD. DATE

CLIENT: McKee PROJECT NO. 3001

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

No. Req'd: 3 .

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

Gas Analysis: Vol. % Range Typical

CO 24.5 - 26.0 25.93
CO2 5.5 - 7.5 7.02
H2            19 - 23 22.28
N2            42 - 47 42.96
CH4 0.8 - 2.0 0.87
(2  0.2 - 1.0                0.24
H2S 0.1 - 1.0 0.18
COS . 0.05 0.05
NH 3 0.5 0.46
HCN 0.01 0.01

100.00

Molecular Wt. 23.2

Tar Content:·  lbs./1000 SCF 1.5 - 10.0
of dry gas

Moisture Content: lbs./1000 SCF 3-15
c of dry gas

Gas will also contain Phenols and Chlorides.

Operating Conditions: Normal Maximum

Temperature:  IF 250 300
Pressure: inches WG. 29 32

Note: Atmospheric Pressure = 13.85 psia.

Tar Properties:

SG.: 1.01 - 1.08
Viscosity:  Approx. 8.60 Engler at 122'F

Tar will be free ·flowing at operating cpnditions.

E
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS -3-201__A/B/C-
PITTSBURGH, PA. FOR REVISION_...f )_

A Subsidiary of TAR PRECIPITATOR
Babcock International Inc. PAGE__2.__._..OF__2_..._ _

ORIGINALO 017 1 1<A-le BY T.W. DATE. A /9 t7 A   '
APPD M.J.H. DATE

REVISION BY DATE APPD. DATE

CLIENT: McKee PROJECT NO. 3001

Capacity:

Coal Source: Western Eastern Design

Dry Gas: SCFH       1,7 3 3,0 0 0 860,000
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 the precipitators
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.

CO
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-E-201 A to E
PITTSBURGH, PA. FOR REVISION         1

A Subsidiary of
Babcock International Inc. EXCHANGER PAGE 1 OF   1

t' o r APPD DATEORIGINAL - BY DATE 6/5/78u Estimate I.W. MJH
REVISION 1 BY MJH DATE   1 1/2 9/7 8 APPD. DATE

z ellen.t.:.. McKee IProiect: 3001
0 -,     -

5  Process Gas Coolerz  Cooling Gas obtained by gagifir•Atinn nf coal pnd generation of

Z   2  125 Dsig Rtp,m. npeign Raqi=. FA=+Arn rn=1: .,9 s·in at 1202°F.

   Boiler will be fed bv thermosvphon recvcle from steam
drum las:*:tad--

   approximately 15 ft. above the top end of the boiler.
t

Gas analysis vol.% Approx.: CO 25.04, COo 5.97, H2 19.31, No 46.58
CHt 0.08, HoS 0,-37, COS 0.09, NH3 0.33
H   2 0     2.21.     IIC N    + C l T r a c e

VI

1:1<
SX

w..·r .rrewA In=n Im·ru/WR,(East) 4,820,0.00  . (West) 1,807,500 (M AXIMUAI 5,220,000

TRANSFER RATE 1.TU/HI.SQ. PT-'FI  (SEMVICE) (CLEANI

AREA (FT  COMR. LMTO (0/)

TYPE
TUBES NO. 00(m) 1.Sminewo 10 LEN GT H( FT.1 PITCH<IN.)

BAFFL ES NO. TYPE SHELL 1.0. (DNA

PERFORMANCE OF ONE UNIT (Design), SMELLS§DE TUIESDDE

FLUID ENTERING Boiler Feed Water Gas
CONDENSABLE VAPORS Le/HR            _               _

NONCONDENSABLE VAPORS 68/HR      -       20,170  
LIQUID La/H/ Approx. 121,000           -

TOTAL FLUID ENTERING LWHI                          -                             20,170
FLUID VAPORIZED)GIKKIKIfENNIMX L B/HR 6040                  -

SPECIFIC GRAVITY - LIQUID 0.89

VISCOSITY CP In 0.038,Out 0.023

MOLECULAR WZIGHT - VAPOMS 18.02 23.72

SPECIFIC HEAT

LATENT HEAT - VAPORS ITU/LI r  864.5

THERMAL CONDUCTIVITY BTU/Hl SQ./Te//PT In 0.045, Out 0.026·

FOULING RESISTANCE  HPASQ. PT.0// STU 0.001 A 0.002

4    TEMPERATURE IN 358 Llk 1202
400

8     TEMPERATURE OUT                                                        358
z    OPERATING PRESSURE ..10 130 - 135 ,.,1.6

NUMoER 0/ PASSES                                                    1                                   1
  VELOCITY PT/Sic.

0.2
PRESSURE DROP Pm

DESIGN PRISSURE Pmo 170  A
DESIGN TEMPERATURI 375 £1-1
INSULATION

M TIRIALSOF CONSTRUCTION: TUI:Es Refractory lined inlet, CS Tubes
SHILL CS
OASK 2TS

2
8 1            REMARKS: 1. Atmospheric Pressure  =  13.85  psia.

8 '                   2.   piler will be mounted in an upright position approx.  30' to the
9 i                                       ertical  gas  to  flow downward  throE  h  the  tpbes.F                                 3.     fgi AES,ifSBgv¥aERE  £nl?¥pt 111  be  by ftermosypnon recycle from steam  drum
W



FORM M906 GENERAL NOTES 0 El!23. AIL

1. SPECI FICATIONS PER TliE BILL OF MATERI AL. DESIGN PRESSURE 150 0 366 1% OF
2. THIS DRAWING IS A SOEMATIC OUTLINE ONLY FOR OPER. PRESSURE 125 ./. 353  52 OF

ELEVATION 8  ORI EN FATION OF ATTACHMENTSJ REFER TO VACUUM  DESI GN Full   0  --   oC. 0F
3.  FOR ESTIMATING PURPOSES, VESSEL FABRI CATOR OPER. VAC. COND.            e           oC. of

SHALL INCLUDE THE FOLLOWING CLIPS: '

OPER. HYDROSATIC HEAD

SP. GR. OPER. LIOUID 0.89

4.    Nozzles Dl-06 must be on Vertiral CORROSION ALLOWANCE 1/8"
centerline of drum. RADIOGRAPHY ( FULL) (PARTIAL) ( SPOT)

JOINT EFFICIENCY

/4 . 5.       Nozzles   Cl-C6   may  be   up   to 12" HEAD TYPE

/Ckle   fi   9   /4463    »*w    90
0 either  side  of  verticAl  centerline STRESS RELIEF (REQ'W IPER CODE/

to suit layout. CODE: ASME SECTION Vill, DIV.

API 650
6.  Design Basis - Six gas4fiers API 620

operating at 1.85 X 10 ·Btu/Day X   ASME Section I
each - Eastern Coal. CODE STAMP 1 REO' D) ; NOT RE 0' DI

EARTHIXIAKE. OODE ZON E

15 lt' T r WIND DESIGN BASIS:
- I 7.  One unit required.

MATERIALS OF CONSTRUCT!ON
8. Capacity: 1100 U.S.Gallons at

' SHELL: HEADS:
normal liquid level.A                                                                                                                                                                                                               sup PORT: EXT. CLIPS:

F           4           E           t           -
8 INTERNALS: BY VESSEL FAB.

T        T        T        T        1[ TRAYS BY OTHERS

- 40                                                                                                  -» L,                 I                                                                                                                                                                
                       BOLTS:

EXT. NUTS: EXT.

INT. INT.

'2 r 2
P 1 PE: EXT. INT.

:    012"19 614>U,4' LEW#Z                                                                              'ORGINGS:I./ PACKING: BY OTHERSB    'f                    3
"                                          . *L. ' GASKETS:. p.   *4&39 / Y'Zz        t                                                                                                       REFERENCES1- - 1 1  1 1  1 1  1 1 1 1 1 SUPPORT: SKIRT TYPE & _  LEGS     _   LUGS

O, a  es A es Dj 4 04 4 06 4 #6 J SADOLES PER STD.

1 H SUL. SUPP'TS PER STD.
fDR  4 THK. INSULATION Calcium Silicate

_fisop i.f.rAIL 3;¢,(.4.,of. A/le,LE Z3   *68 44* ' 7  A 0 2243 Oz- r,/10 06                                                                        RE,·8 11.3, 10.Sj OF SKI RT

.FI REPROOFING SUPP'TS PER STD.

MANWAY DAVITS/HINGES PER STD.

VESSEL DAVIT PER

STRUCTURAL CLIPS PER SPEC. EXH.

SEE  Gel.  NOTE  3
A    1     3"         -Boiler Feed Water - In MlM=

2 1-1/2" Level Controller
PAINT PER SPEC.

B    1     4"          Nozzle for A LI FTING LUGS (REO' DI X    INOT REG' DI

Cl-6 6 4 " Circulation - Out CONTRACT

D -6  6     6"          Eirculation-Return                                                                                                                                 8/11 No. ITEII No.
1
E         1           6"                     Steam-Out EQUIP. TAG No. D202A Nc. REO'0.1-
F    1     6"         Relief Valve

SERVICE

G   1     3"         Vent
High Pressure Steam Drum

J             1                1"                                Intermittant   Blowdown

K    1     3"          Spare DRAWN BabcockCHECKED
LlL2 4 1-1/L" Level Gage bATE Contractors Inc.

MARK  R:)8:D.  SIZE RATING SERVICE REMARKS MARK No· SIZE RAT!NG SERVICE REMARKS DWG. /O. REV.
REO' 5.

NOZZLE SCHEDULE No. BY DATJ                     REVISIONS
D202                1



BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-_X 2.048_ (System)_
PITTSBURGH, PA. FOR                               1REVISION--.-..._...

A Subsidiary of STEAM DRUM AND PROCESS
PAGE-  ._._...OF._3_..._ _.Babcock International Inc. GAS COOLER PACKAGE

ORIGINAL BY I.W. DATE 6/6/78 APPD. DATE

REVISION BY M.J.H. DATE11/29/78 APPD. 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 fittings and instrumenta-

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:

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

The Design process duty of each waste heat boiler is
1

specified on the attached process data sheet. This
design duty is base8 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           I
gas in at 1140 F, heat exhanged 4.82 MM Btu/lb per
exchange..Normal opera ing condition for Western coal
will be gas in at 1060 F, heat exchanged 1.8. MM
Btu/lb per exchange.

.
1

2.  Steam Drum: (D202 A)

Boiler feed.water make-up:

Temperature: 2OOIF
Pressure: 150 psig Nendor to advise if this is

insufficient)
Quality: to be advised

Steam conditions in drum:
.

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

CO
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION
PS-* 2-0-4A- 1 System)

PITTSBURGH, PA. FOR
REVISION__....__1 __...

A Subsidiary of STEAM DRUM AND PROCESS PAGE._-2..__.OF__3-_Babcock International Inc. GAS COOLER PACKAGE
ORIGINAL BY I.W. DATE 6/6/78 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/lb.
BFW at 200IF 168.1 Btu/lb.

AH 1025.6 Btu/lb.

Waste heat boilers:

Gas cooling duty per boiler 5.22 x 106 Btu/h
For 6 boilers 31.32 ·x 10 Btu/h

Assume 2% heat loss.

Steam generation = 31.32 x 106   = 29,940 lb./h
1025.6 x 1.02

Turndown to 20% rgquired.

i.e. minimum steam generation 6,000 lb./h with 3
boilers operating.

3.  Piping System:

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'-0"
Fittings 6-900 Els.

Boilers C, D Pipe length 45'-g"
Fittings 4-90 Els.

Each feed water supply and steam return line will also be
fitted with 2 shutoff valves so that boilers may be ln-

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.offit-
tings, etc. will be made during the detailed design stage

                after discussions between the vendor and the purchaser.
9
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-X 204A (System)
PITTSBURGH, PA. FOR

REVISION.   .1_.
A Subsidiary of STEAM 'DRUM AND PROCESS

Babcock International Inc. GAS COOLER PACKAGE PAGE--   3   ....   OF_.3__

ORIGINAL BY I.W. DATE    6 / 6/ 78 APPD. DATE

REVISION 1 BY M.J.H. DATE11/29/78 APPD. DATE

CLIENT: McKee PROJECT NO 3001

MECHANICAL REQUIREMENTS:

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

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

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

1 boiler feed water nozzle 2"
1 steam outlet nozzle 8"
6 circulation outlet nozzles
6 circulation return nozzles
Relief valves as required by the code

1 vent

1 intermittent blowdown nozzle
1 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.

4.  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 lb./h:

Normal level to low alarm: 1 minute
Low alarm to low low alarm: 4 minutes
Low low alarm to empty: 10 minutes

CO

0
0
0
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-E202A,B & C
PITTSBURGH, PA. FOR REVISION_ _ _  __1A Subsidiary of EXCHANGER

Babcock International Inc. PAGE_        .1__.OF     3

ORIGINAL o ESEimate BY Hemingway DATE      5/2 5/7 8 APPD. DATE

REVISION 1 BY MJH DATE 11/29/78 APPD. DATE

g   COMBINED GAS EXCHANGER

g
(To cool combined top qas and clear gas. - Design Basis is 10 x 10v
Btu/Day. Western Coal - Three 50% units).

li;    Two operating. One standby. Each unit as specified, consists of
two shells. Alternate construction is one shell/unit with 28' long

5                                                                                                     A&    tubes.
SHELL SIDE - COMPOSITION OF NON-CONDENSIBLE

CO 26.01%V/V
CQ2 6.79

           H 2 22.41

 d N2 43.29
: J CHA 0.64
.I C 2+ 0.86

100.00

HEAT EXCHANGED CBTU/HM 13.56MM (NORMAL) per unit NOMN)
TRANSFER RATE CITU/HA-SQ. FT-OF) (SERVICE) (CLIAN)

AREA ( PTZ) CORR. LMTO ('F)
TYPE
TUBES NO. 00(IN)1-1/2"ewo 12 LEN GT H( PT.) 14 PITCH(IN.) Square
BAFFLES NO, 10 TYPE Single SHELL 1.0. (IN.) 75

PERFORMANCE OF ONE UNIT Tube Side Shell Side
FLUID ENTERING Combined Gas Cool.ina Wate.r
CONDENSABLE VAPORS (Water/Oil)  c Le/HR 11 r 131/586
NONCONDENSABLE VAPORS Le/HR 74.326
LIQUID · 1356 g.p.m.Le/HA 0.

TOTAL FLUID ENTERING Le/HR 86 043
FLUID VAPORIZEDOR CONDENSED Water/0-i.b/HR 7722/586
SPECIFIC GRAVITY - LIQUID Water/Oil 1.0/0.98
VISCOSITY Gas In/Out CP 0.020/0.016
MOLECULAR WEIGHT - VAPORS (Dry) 23.18
SPECIFIC HEAT Gas In/Out Btu/#oF 0.316/0.305
LATENT HEAT - VAPORS Water/oil BTU/LS 1025/120
THERMAL CONDUCTIVITY BTU/HR SQ./TI//FT In/Out 0.022/0.018
FOULING RESISTANCE  HFASQ, FT.•P, BTU 0.003

4    TEMPERATURE IN , F 287 75
     TEMPERATURE OUT 95 95
Z    OPERATING PRESSURE PS,0 1.0
     NUMIER OP PASSES

VELOCITY PT/sEC.

PRESSURE DROP p St 0.15

DISION PRESSURE PSIG 5.0 80
DESIGN TEMPERATURE 35
INSULATION For Personnel Protection Required
MATERIALSOF CONSTRUCTION: TUBES C.S.

SHELL C.S.
GASK ETS

CO

8   REMARKS: 1. .See Page 2 for Cooling..GuFYe, .dl
§

2. -Unit horizontal - slope 50

                         1
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-E202 A,B. & CPITTSBURGH, PA. FOR                          1REVISION -- --I ...........

A Subsidiary of
EXCHANGER                       2    3Babcock International Inc.

PAGE_ _ .__ _OF

VENDOR
MANUFACTURER

PROPOSALNO. DATE
VENDOR TO PROVIDE EQUIPMENT ITEM(S), PLUS FOLLOWING AUXILIARIES:

COMBINED GAS EXCHANGER - Three Units Required. Each unit will consist of two shellsin series. Each Shell specified below.

EQUIPMENT DESCRIPTIONMATERIALS OF CONSTRUCTION:
SHELL Carbon Steel
TUBES Carbon Steel

OUTSIDE AREA PROVIDED

TUBES NO. 1150 O.D. 1-1/2"ewG 12 LENGTH 14' PITCHl.875" 90°SHELL I.D. 75" o.0. 76" THICKNESS 1/2"SHELL COVER
FLOATING HEAD COVERCHANNEL
CHANNEL COVERTUBE SHEETS 0 STATIONARY 0 FLOATINGBAFFLES - CROSS NO. 10 TYPE Single Zh 15 % CUT THICKNESS

BAFFLES-LONGNO. NO TYPE THICKN ESS 0.375",   BAFFLES - IMPINGEMENT
TUBE FASTENING
TUBE SUPPORTS THICKNESS
GASKETS
CONNECTIONS- SHELL IN 8" oUT 8" SERIES

CHANNEL IN 42" OUT 42" SERIESCORROSION ALLOWANCE SHELLSIDE TUBESIDE
CODE REQUIREMENTS
WEIGHTS EACH SHELL BUNDLE FULL OF WATERTEST PRESSURE

DESIGN TO TEMA "C"

TEMA TYPE A.E.L.

NOTE: Exchangers   to be fitted  with 2" nozzle   at low point   of   head for continuousdrain of condensate.

CO

 



BABCOCK CONTRACTORS INC. PS-E202 A,B, & C
PROCESS SPECIFICATION                                                           ----PITTSBURGH, PA. FOR REVISION 1

A Subsidiary of
Babcock International Inc. EXCHANGER PAGE 3 .OF 3

FuL
ORIGINAL 0 Estimate BY I. Williams DATE 6/5/78 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

-6Heat to Btu/hr x 10 13.56 12.51 11.05 9.09 5.04 2.64       0
Be Removed

Steam lb/hr 11,131 11,131 11,131 11,131 7,511 5,484 3,409

Water lb/hr            -        -        -        - 3,620 5,647 7,722

Oil Vapor lb/hr 586 586 397 140 95 57       0

Oil Liquid  lb/hr            -        - 189 446 491 529 586

Steam Dew Point 132°F

Oil Dew Point 250°F

CO
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FON M906 00 GENERAL NOTES DESIGN DATA

DESIGN PRESPRE Atmos , O 300 ]OX, o F1. SPECI FICATIONS PER  THE  BILL OF MATERI AL.
2. THIS DRAWING IS A SCHEMATI C OUTLINE ONLY FOR OPER. PRESSURE AtmOS • 250 19%, o F

ELEVATION  & ORI EMTATION OF ATTACHME]ITS. REFER TO VACUUM  DESI GN                         0                  aC,  of

3.  FOR  ESTIMATING  PURPOSES, VESSEL FABRI CATOR OPER. VAC. COND.            8           0(, o F

| SHALL INCLUDE THE FOLLOWING CLIPS: OPER.   HYDROSATI C HEAD

SP. GR. OPER. LIQUID 1.01
4. Flow Rate: 4866 lb/hr. CORROSION ALLOWANCE 1/8"

.- --0       1 2 RADIOGRAPHY ( FULL) (PARTIAL ) (SPOTI

Je          D          /'                 /1     \1    8 JOINT EFFICIENCY

2700 '1 OIl ,   i   0     14  la'                                                                                                HEAD TYPE
r /0 (PER CODE

\                                )                                                                                                                                                                                                                                                                                                                                                                                                             STRESS
RELIEF (REQ D)

0  _-/ 1   CODE: ASME   SECTION    VII  I.    DIV.

X  API 650
API 620

CODE STAMP 1 REG' D) X (MOT REQ' DI

EA RTHQUAKE: CODE ZON E

_ 40'00.
WIND DESIGN BASIS:

MATERIALS OF CONSTRUCTION

D-1#  F SHELL:Carbon Steel HEADS: carbon Steel

8
SUPPORT: EXT. CLIPS:

  INTERNALS: Carbon Steel BY  VESSEL FAB. X

TRAYS: BY OTHERS

BOLTS: EXT. NUTS: EXT.

INT. INT.

PIPE: EXT. INT.

<                                                                BKINGS
PACKING: BY OTHERS

J \- GASK ETS:

4 3 REFERENCES

'TK SUPPORT: SKIRT TYPE 8 L EGS LUGS

SADDL ES PER STD.

INSUL. SUPP'TS PER STD.

ek- 0 6- -14 1 1
FOR 3" THK. INSULATION calcium Silicate

.FI REPROOFING  SUPP'TS PER SrD.

REO' D      (1. SJ 10.S) OF SKI RT

MANWAY DAVITS:H;NGES PER STD.

-                                                                                                                                                                                                                              '                                                                                                                                                                               VESSEL. DAVI  T   PER

STRUCTURAL CLIPS PER SPEC. EXH.

A     1 24" Manhole                                                                                                                                                                                                                                                                                                                                                        SEE  GEN.  NOTE  3

B     1 2" Tar Inlet
PAINT PER SPEC.

LI FTING LUGS (REQ' 01 X    (NOT  REO' DI

C     1 2" Tar Outlet (Pump Suction) CONTRACT

D    1 4" Vent B.'M No. ITEM No.

E 1 '2" Drain
EQUIP. TAG No. TN 202 No. REO'b. 1

F 1 2" Level Gage                                                                                                                                Tar Collection by Gravity        1
SERVICE

G     1 3" Heater
TAR TANK

H     1 3/4" Temperature Controller

3 1 3/4" Temperature Indicator DRAWN -   Babcock
CHECK ED

DATE Contractors Inc.

MARK  R 8:D.  SIZE RATING SERVICE REMARKS MARK No. SIZE RATING SERVICE . REMARKS DWG. NO. REV.
REO'O. j TK202NOZZLE SCHEDULE No. BY DATy REVISIONS

1



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

Contractors Inc. CLIENT: McKee
9/29/78 Page 1 of 1

BIVISION DY 1,...j-P-G-.....
DATE

| 2/2/79 1, --- --Ii----0-   3
SERVICE Tar Transfer'Pump MOTORS RIQ'D   Two (2) TURBINES REG'D None

NO  IQ'D      Two (2) rAGNO    P201 A TAO HO 201B TAG NO

MiR_ PROVIMD DY PROVIDED BY

slz, a Typ, (5) fFRIAL NO MOUNTED BY MOUNTED BY

OPIRATINO CONDmONS, EACH PUMP PERIORMANCI
-

lIQUID.-  - Tar_ U.S.  GPM.*  PT.  NOR. 4.0 •-m 6.0 PROPOSAL CURVE NO_
..__. ___ .„.  .  DISCH. PRESS.. Pun RPM NPS'*R (WATERI

PT. F. No, 2.1-9-F_-MAX.300-2 sua pRESS.. Ps,0 MAflooded „.TED BHP RATED._.-
sp. 0,..,pr  63.24#/ft3     DIFF. PRESS..PS, MAX. BHPRATEDIMP.

VAP. PRESS. e, PT. PSIA   < 1.0   DIFF. HEAD, FT 40 MAX. HEAD RATED IMP

VIS.  0,  PT,  3._ (1)_  CP __ _ NPSHA, FT 25 MIN. CONTINUOUS GPM

CORR/EROS CAUSED BY ..... .-__._ ......_.. ...__..    __.___._   HYO. HP_...._...-.. -  ROTATION (VIEWED FROM CPLG ENDI

CONSTRUCTION SHOP TESTS

NOZZLES SIZE RATING FACING LOCATION 0 NON·WIT. PFRF 0 WIT PERF

SUCTION 0 NON·WIT. HYDRO 0 WIT. HYDRO

DISCHAROI 0 NPSH REQ'D 0 WIT NPSH

0 SHOP INSPECTION
CASE·MOUNT· fl CENTERlINE   0 FOOT   0 BRACKET   OVERT. (TYPE)

0 DISMANT. & INSP AFTER TEST
.SPLIT, 0 AXIAL   0 RAD; TYPE VOLUTE   0 SOL   0 Oll   0 DIFFUSER

0 OTHFI -PRfSS 0 MAX. AllOW-- pAIn 'F, OHYDRO TifT PSIG

CONNECT:  f J VENT  0 DRAIN  0 GAGE
IMPelliR DIA.: 0 RATED_._ _._.....__.OMA* . t] TYPE:..Ra-r----  .                                   .-

MATERIALS
MOUNT:  0 BETWEEN DIGS 0 OVERHUNG

DIARINGS·TYPE:  o RADIAL_._..._._..._ ..-   __.-. _ _- 0 ™RUST PUMP: CASE/TRIM CLASS 0

lUBI   n RING OIL   0 FLOOD   0 OIL MIST   0 FlINGER 0 PRESSURE

COUPiING,  0 Mil 0 MODFI
DRIVER HAlF MTD BY:   0  PUMP MFG 0 DRIVER MIR 0 PURCHASER

PACKINO, 0 MFR & TYPF 0 SIZE/NO. OF RING' 
BASEPLATE: [JMECH. SEAL  0 MFR & MOOR API CLASS. rnDF

0 MFR CODE                                                                                                                   ViRTICAL  PUMPS
AUXILIARY PIPING PIT OR fUMP DEPTH 0

O CW PIPE PlAN..___._.___.. 0 CU; 0 S.S., 0 TUBING: 0 PIPE MIN. SUBMFRGENCF REQ'D 0 -·--

11 TOTAL COOUNG WATER REQ'D, GPM.._._..__._  _.. - 0 SIGHT F.I. REQ'D COlUMN PIPE 0 FLANGED  [1 THREADED

0 PACKING  COOING  INJECTION  REQ.D:   0 TOTAL  GPM   0 PSIO UNE SHAFT: 0 OPEN   0 ENCLOSED
0 SEAt PlUSH PIPE WN _ . . . - .0 C.S 0 S.S 0 TUBING 0 PIPF BRG  0 SOWL - „ _C] LINE SHAFT

0 INTFRHAl  32Al  Fl.ULH  flUID_ ... - 0 GPM._ 0 PSIG__. BRG. LUBE I ] WATER   Fl OIl   [ 1 GRI AH
O AUXItIARY  SEAL  PIAN_.    _...._.-. O C.5 0 S.S. 0 TUBING 0 PIPF FLOAT & ROD O C S  0 5 5  0 DRZ  O NONI

0 AUX SEAL QUENCH FLUID .- .
FlOAT SWITCH [7 -'.

MOTOR DRIVU PUMP THRUST. la 0 UP.__.  0 DOWN_._

HP .... __.,RPM_--I    .-   FRAME -_ __ -_._  voiTs/pHAsE/cyciEs..4.4.QL_3L69 -

MIR._...._.--___- BEARINGC 1/IRF

TYPt..___ _.-__ _._ INSUL. _.. _. FULL WAD AMP 
-0- -- -'IL

ENC...._.....__._. TIMP RISE. C..._... lOCKED ROTOR AMP'  APPROX WT, PUMP 6 BASE
0 VHS 0 VSS Vf RT  THIUST CAP . 18_ ........ MOTOR TURBINE.

API STANDARD 610 GOVERNS UNlESS OTHERWISE NOTED

-TIJ=-viscosity- dqual--Ed- lf6  -fu61- -63. 1.
(2.2.Amblent conditions:· -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.
65.1-Jacketed   rotary   positive  displacement  piimp.



BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS -_TK    201A_.
PITTSBURGH, PA. FOR REVISION_Q---- -

A Subsidiary of
OIL/WATER SEPARATOR PAGE_1 oF  2Babcock International Inc.

ORIGINAL BY J. Garvin DATE 7/20/78 APPD. DATE

REVISION v. BY M.J.H. DATE  8/18/78 APPD. DATE
A  for

Estimate
CLIENT: McKee PROJECT NO. 3001

Number of Units: One (1)

DutV: Separation of Oil and Condensate (water).

Ambient Outdoor installation in a heavy industrial
Conditions: environment. Ambient temperature range minus

420 to 1020F.  Barometric pressure 13.85 psia.

Service Continuous, un-attended operation.
Requirements:

Liquid
Flow Rates: Material #/hr. #/ft.3

Condensate 10,048 62.00
Oil 2,340 (3,000 60.76

max.)Total flow to separate· 12,388

Small amounts of fine solids are present.

Liquid 950f (110 max).
Temperature:

separation The unit shall function as a primary separator to
Requirements: remove most of the free oil. Secondary treatment

shall be by others.

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

Design: The separator shall contain the following
functional 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 oil-free conden-
sate.

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

m
0
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS-   TK _20-1  -A_.._
PITTSBURGH, PA. FOR REVISION---0- ----

A Subsidiary of
Babcock International Inc. OIL/WATER SEPARATOR PAGE_2__----_OF      2

ORIGINAL BY DATE 7/20/78 APPD. DATEJ. Garvin
REVISION 0 r'or

BY
'

DATE DATEEstimate M.J.H. 8 /18 /78 APPD.

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
cycle, TEFC.

Installation: The unit will be installed outdoors, on-grade on a
concrete pad. A skid mounted unit shall be furnish-
ed. Vendor shall provide access ladders and plat-
forms to top of unit. (Installation by others.)

Data
Sheet: Bidder shall complete attached data sheet.

E
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BABCOCK CONTRACTORS INC.
' ps- MF 202 A to E

PROCESS SPECIFICATION                                                  -----PITTSBURGH, PA. 0FOR                                                                               REVISION---. _
A Subsidiary of                                                                                                                      1                    1COAL FEEDERBabcock International Inc. ' PAGE _-_OF

ORIGINAL BY MJH DATE 6/8/78 APPD. DATE
FUL

REVISION 0 BY DATE 8/22/78 APPD. DATEEstimate
CLIENT: McKee PROJECT NO. 3001

No. Required: Five

Duty: To convey 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 109 Btu/day, Western coal, 25% overcapacity.
Fill lock hopper in 15 seconds.

Flow Rate: Design: 690#/15 sec.
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 #/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.

5/
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BABCOCK CONTRACTORS INC. PS--X 2 0 2    A/'B/C....
PITTSBURGH, PA. PROCESS SPECIFICATION

A Subsidiary of FOR REVISION_.. -._0

Babcock International Inc. OIL PRECIPITATOR PAGE_1_ .....___OF 2

ORIGINAL r• 12 0 R BY DATE '6/9/7 9 APPD. M.J.H. DATEu ELTIMATE T.W.
REVISION BY DATE APPD. DATE

CLIENT: McKee PROJECT NO. 3001

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

No. Req'd:  3 .

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

Gas Analysis: Vol. % Range Typical

CO 25.0 - 26.5 25.36
CO2 5.5 - 7.5 6.08
H2               19.0 - 23.0 19.68
N2                 42 - 49 47.26
CH4 0.5 - 1.0 0.70
C2+ 0.1 - 0.4 0.29
H2S 0.1 - 1.0 0.64
COS 0.05
NH3 0.5
HCN 0.01

100.00

. Molecular Wt. 23.83

Oil and Dust Content: lbs./1000 SCF expected to be less than 0.15
of dry gas

Moisture Content: lbs./1000 SCF   2.3 - 2.81 (i.e. saturated at
of dry gas operating conditions)

Gas will also contain Phenols and Chlorides.

Operating Conditions: Normal Maximum

Temperature:  'F                        95              105
Pressure: inches. WG. 22 25

Note: Atmospheric Pressure = 13.85 psia.

Oil Properties:

SG.: 0.93 - 0.98
Viscosity: Approx. 3.00 Engler at 680F

Oil will be free flowing at operating conditions.

2
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION ps 3-2-0-2-_Al-B/C
PITTSBURGH, PA. FOR REVISION__0.. _

A Subsidiary of OIL PRECIPITATOR
Babcock International Inc. PAGE.       2 ----OF-_2_.._._..

ORIGINAL   pvC BY DATE 6/9/78 APPD. DATEv    Es-r, MATE T.W
REVISION BY DATE APPD. DATE

CLIENT: McKee PROJECT NO 3001

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 27117-75QQ 2,989,000

Actual flow at CFH 2,7 7 0,0 0 0 2,918,000 3,210,000
operating conditioni:

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

Performance Required:

Oil removal efficiency: *not less than 99%.

Pressure drop: *not more than 1.0 i'nches 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.

\
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION Ps -_ 2-0-6   A   tp- C -_

PITTSBURGH, PA. FOR REVISION_____ ...   _
A Subsidiary of FLARE STACKS                       1       2Babcock International Inc.                                          ·                                                 PAGE-_..__OF

Fo C DATEORIGINALO E < 7-' B 4 7 E BY Hemingway DATE 6/9/78 APPD.

REVISION BY DATE APPD. DATE

CLIENT: McKee PROJECT NO.  3001

No. Required: Three

Design Basis: One stack 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
C02 5.5 - 7.5 7.02 21

H2          19 - 23 22.28        0
N2          42 - 47 42.96        79
CH4 0.8 - 2.0 0.87        0
C2+ 0.2 - 1.0 0.24        0
H2S 0.1 - 1.0 0.18 0

COS 0.05 0.05        0
NH3 0.5 0.46        0
HCN 0.01 0.01        0

100.00

Molecular Wt. 23.2

Tar Content: lbs./1000 SCF 0-5
of dry gas

Moisture Content: lbs./1000 SCF 3 - 15
of dry gas

Dust Content (coal or ash): lbs./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 shutdown, the HHV of the gas to the flare will
vary between 0 Btu/dry SCF and the maximum value.

m
g
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BABCOCK CONTRACTORS INC. PROCESS SPECIFICATION PS 4206 A to C
PITTSBURGH, PA. FOR

REVISION  
A Subsidiary 01 FLARE STACKS                   2       2Babcock International Inc. PAGF OF

Gas Flow Rate:

The gas flow rate, at any composition between the maximum, and a
minimum 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 firing will be manually initiated.

During suRplementary firing, the maximum gas flow rate to the flare
will be:

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

Temperature:

For any flow rate or composition given above, the temperature of the
gas can vary between 12000F 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" w.\g. 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 dioxide 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: The overall height from the base of the flare to the
discharge of the stack is to be 70 ft.

 
0
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VERTICAL PUMP DATA SHEET
BCI PROJECT 3001, DEMO PLANTBabcock CLIENT: McKee

Contractors Inc. 9/29/78 Page 1 of 2

1 OIVISION BY  ·-JPG --12.                            4.                            S.                             6.                             7.                            8
DATE

| 2/2/79 |
S„v,CE-_-C-hemical  Sump Pump

MOTORS REQ'D Yes TURBINES REQ'D No
HO. RFO'n One (1) TAG NO P-205 TAG NO TAG NO

MPR. PROVIDED BY PROVIDED BY
sIZE & TY,2._Ill _- _.. ___.SERIAL NO MOUNTED BY MOUNTIO BY

OPIRATING CONDITIONS, EACH PUAN PERFORMANCE

t,QUID..._.._..(5) U.S. GPM. 01 PT, NOB 150 ..irm 150 PROPOSAL CURVE NO_
-· -- DISCH PRESS., Prln 30 RPM NPSI(R (WATERI

pr. '.No..  600.F .MAx.95°5_ sua PRESS.. PSIO MAX -__.R/.70 BHP RATED__
sp. 0..o, M     8.3 lb/ft DIFF. PRESS., PS' MAX. BHP RATED IMP

VAP. PRESS. el PT, PSIA      7.0      DIFF. HEAD, FT MAX. HEADRATED IMP
vis.  O,  PT.  s.u.   _ _  cP._20_ NPSHA. FT See Sketch MIN. CONTINUOUS GPM

CORR/EROS CAUSED BY ..P.ar.ticles   aX   1/4' _-__ _   HYD. HP_...    _ ...   .    ..     ROTATION (VIEWEDFROM CPLGEND)
CONSTRUCTION SHOP TESTS

NOZZLES SIZE RATING FACING LOCATION 0 NON.WIT. PERF 0 WIT PEer

SUCTION O NON.WIT HYDRO O WIT. HYDRO

DISCHAROE 0 NPSH REQ'D 0 WIT NPSH

0 SHOP INSPECTION
CASE·MOUNT  1-1 CENTER,INE   0 FOOT 0 BRACKET  ]t] VERT. (TYPE) Centrifugal

·SPaIT, 0 AXIAL   0 RAD; TYPE VOLUTE   0 SGL   0 DBL   0 DIFFUSER 0 DISMANT. & INSP AFTER TEST

PRISS 0 MAX AltOW PSIG 'F; OHYDRO TFfT PSIG
0 OTHFI

CONNECT:   ( 1 VENT   0 DRAIN   0 GAGE
IMPElleR DIA.· [) IATED__   ._.. .._......U)MAX , 0 TYPE: I.----

MOUNT     DITWEEN IRGS 0 OVERHUNG MATERIALS

DIARINOSTYPE:  0 RADIAL. _.____.. __._ ___. 1 J THRUST PUMP: CASE/TRIM CLASS 0

lUBE   0 RING OIL   OFIOOD   0 OIL MIST   0 FLINGER 0 PRESSURE

COUPAING,  O MFR_- . --    .-.     ___   0 MODFI

DRIVER HAU MTD BY:   6 PUMP MFG 0 DRIVER MFR 0 PURCHASER

PACKING,  0 MFR & TYPF 0 SIZE/NO. OF RINGC
MECH. SEAl:  0 MIR & Mnnit API CLASS. CODF BASEPLATE· 0 -

0 MFR CODE VERTICAl PUMPS

AUXILIARY PIPING           ·                            pIT OR LUMP DEPTH 0 S-ee_Sketch
O C W  PIPE Pl AI,1 .__....__._ 0 CU;  0 S.S.; 0 TUBING: 0 PIPE MIN. SUBMFRGENCE REQ'D 0 -.·-   .-

11 TOTAL COOIING WATER REQD, GPM.__.._._.  . .   0 SIGHT F.1 REQ'D COlUMN PIPE  [1 FLANGED  [ 1 THREADID
0 PACKINO COOLING  INJECTION  REQ D·   0 TOTAL  GPM   [J PSIO t INE SHAFT: KXOPEN   0 ENCLOSED
0 3IAl PLUSH PIPE I·LAN _ _ 0 C.S. 0 S.S 0 TUBING 0 Plpi BRG: Fl BOWL... _ . -0 UNE SHAn

0 EXTIRNAL   SPAl   FlUSH  FLUID_....._.____-  0 GPA..._. - .-- - OPSIG__. BRG. lUBE B WATFR Fl OIl XIGNAR
O AUXI11ARY  SEAL  PIAN.     _.. _._._ . OCIS 0 S.S. 0 TUBING 0 PIPF FLOAT & ROD O C S  10 S S  O BRZ  0 NONI

OAUX.  SEAL  QUENCH  FLUID  _ . FLOAT SWITCH 09 .
PUMP THRUST, 18 £ UP_-  0 DOWN_._MOTOR DRIVIR

H P. _.- _  .,PAA _1800_ . FRAMF VOLTS/PHASE/CYCLEs__440Z -69_
*All 8 EARINGC 11'RF Grease
TYPE-- -  .._---__..  .  - . INSUL., ........   FUtt tOAD AMPS

iNC.--    ·--·--'    NMP RISE, C _ _  lOCKED ROTOR AMPf APPROX WT, PUMP & BASI
0 VHS 0 V33 VfRT  THRUST CAP, U. . . . . . MOTOR -_TURBINE_.

API STANDARD 610 GOVERNS UNlESS OTHERWISE NOTED

(1) Vertical Sump Pump with base plate and float switch.
1.21...Ambient_ Conditionsi...-42  to +102°F. 13.9 psia·
(3) Nn copper, brass, or aluminum pump parts.
(4) Motor for Class 1, Group D, Division 2.
(5) Alkaline Water containing  lip  to   10#  tar  and  oil. Plus ammonia and cy.anide.



BANCOCK (:r):IlliACTORS ItJC. PROCESS  SPECI FICATION 1 - 1,· 205
PITI';IltinGI I, PA. FOR REVISIOIJ         1A Sut<:it fi.iry 01 CHEM.FCAL SUMP PUMP                2      2t:'.4 · ·oct /,11,. , tiati,1/1.,/ /,Ic. PAGE OF

TK204 sump for r205 Chemical Sump Pump.

Concrete construction.

I

1:. ti »      
,\-4

1,.
-  -1   .1 --1   - & - -·   high level
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\
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1.    4,                                                                                                                                                                                                         . -1,#

··---.-».--+.---·-=. low .1.eve   /
4, 1

1

'1 1

 

1 3                                                                  J bottom of pump

7                            4.-                                                                               I---

1.-              9,        »1  +1\,

NOTES:

1.    Number  of steady bearings  *

2.  T,,ribricant (prefer water, vendor cyclone)
*

3.  Bearing material·*

4.  Stc'e]. p.it cover to support pump base plate and with pit
access plate. (Not by pump Vendor.) 2" vent to 10' height.

s     *Infort.tation by Vendor.
..
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FORM M906 GENERAL NOTES                                                 -DESIGN DATA
'

DESIGN PRESSURE 5    p s i g• 400 X9(, oF  01. SPECI Fi CATIONS PER THE  BILL OF MATERI AL.
2. THIS DRAWING IS A SCHEMATIC OUTLINE ONLY FOR OPER. PRESSURE 2 psig 0 218   X90. oF

ELEVATION  & ORI ENTATION OF ATTACHMEIT , REFER TO VACUUM DESIGN Full    e -- a C, oF

1                                                                              '                                                                                                - -3. m" ESTIMATING PURPOSES, VESSEL FABRI CATOR OPER. VAC. COND.         e        aC, oF
 

SHALL INCLUDE TIlE FOLLOWING CLIPS: i OPER.  HYDROSATIC HEAD

SP. GR. OPER. LIQUID

4. Flow Rate (lb/hr) from 125 psig CORROSION .ALLOWANCE 1/8"

System RADIOGRAPHY (FULL) (PARTIAL j ( SPOTI

Flash Steam: 301 JOINT EFFICIENCY
Liquid Blowdown: 1709 HEAD TYPE34. 0/6 Total: 2010 STRESS   REL I EF ( REG' D) iPER cODE. 1-/ .-

CODE: X ASME SECTION VIll, DIV.
5. Flow Rate (lb/hr) from 25 psig

API 650
System                                                                                  API  620

Flash Steam:        78
Liquid Blowdown: 1242
Total: 1320

CODE STAMP 1 REQ' DI X (NOT  REG' DI

  EARTHVUAKE: CODE ZONE

T
A      D WIND  DESIGN   BASIS:

MATERIALS OF CONSTRUCTIONT
| SHELL: H EA DS:

A SUPPORT: EXT. CLIPS:

INTERNALS: BY  VESSa FAB.00 TRAYS: BY OTHERS

BOLTS: EXT. NUTS: EXT.
0 INT. INT.
al

PIPE: EXT. INT.

FORGINGS:

PACKING: BY OTHERS

1                            1 GASKETS: 1/8" Compressed Asbestos
BC4E

REFERENCES

SUPPORT: SKIRT TYPE & LEGS LUGS

SADOL ES  X  PER  STD.

INSUL. SUPP'TS PER STD.

FOR 3" THK. INSULATION calcium Silicate
.Fl REPROOFI NG SUPP' TS  PER  STD.

PEG. D     1 1. SJ (0.S) OF SKIRT

MANWAY  DAVI TS/HI MGES  PER  STD.

VESSEL  DAVI T PER

STRUCTURAL CLIPS PER SPEC. EXH.

SEE  GEN.   NOTE  3

A      1 24" 15OFF Manhole PAI NT PER SPEC.

B      1   3" 150RF 125 psig Blowdown LI FTING LUGS (REQ'DI X  INOT  REQ' DI

C      1   2"     "     25 psig Blowdown CONTRACT

D 1 6" " vent B/N No. ITEN No.

E                     1           2"                   " Blowdown Dracn EQUIP. TAG No. TN203 No. REO'D. · 1

F      1   2"     " Spare SERVICE 125 & 25psig Flash Steam

G     1   3"     " Spare FLASH TANK
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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/SR5 Refractory Materials (Stirred Gasifier)
R201/SR6 Refractory Installation - Conversion

Unstirred to Stirred
R201,/SR7 Refractary Installation - Conversion Stirred

to Unstirred
R201/GA Gasifier Grate Castings
PSW/201 Gasifier Grate Hydraulic System
PSW/202 Gasifier Grate Lubrication System
E202A/13/C Cart>ined Gas Coolers
CY201 Dust Cyclones
CY202 Tar Cyclones
R201/PV1 Coded Pressure Vessels
R201/PV2 Non-Coded Vessels
B201 Cdmbustion 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 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 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.

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 regulations. 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 completion 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.

-
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3.0  WORK BY OTHERS

3.1   Furnish and erect gasifier shell.

3.2 Initial drying and firing of gasifier 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 jointsare    to    be 1/8" maximum.

4.2.2     "Dipped" or troweled j oints  may  be used where appropriate.
"Dipping consistency" is determined by thp 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 lengthsof shapes #21, #22, #23 to allow for 1/16" to 1/8" thick vertical
joints. This eliminates cutting and provides  for  a  good  "gas
tight" lining.

A liberal amount of extra shapes #21 and #22 should be shipped to
allow for variations in the combinations due to slightly off-size
brick since 1/8" joints are maximum permitted.

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.

4.3.3 ·Shape #24 must be cut to size for each 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.

1
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4.3.5 Shape #25 must be cut to fit where they notch into or abut the
center core wall and the cylindrical lining.

4.3.6  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  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 centered and set level to the correct.I.D.
The resultant gap between thp hack 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.

4.4.4  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  It is intended, where practical, to remove all forms for

inspection of the formed surfaces.

4.5.2  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.

4.5.3  All form surfaces or insulation in contact with wet castable
must be water-proofed and .as water-tight as possible.

4.5.4  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.

4.5.5  All anchorage is to have flexible linkage to gasifier shell
S

so as to provide for differential of thermal expansion between

-                      gasifier shell and the supported refractory.CO

1
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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 quality.

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

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.

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.

C02 6.086 5.910

CH 0.114 0.0794

H2 22.732 19.399

H20 2.683 2.203

H2S 0.181 0.460

N2 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 outlet 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 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.

S
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3.1.2  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 95% of all brick shapes shall be
within 1/16" total deviation  from true plane surfaces.

95% 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
excessive crumbling 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.
Particular·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.

c) Arc lengths and true, flat, radial surfaces of shape-#9, #10,
#11 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.

e) The 3" thickness of shapes #1, #2 and #44·94.thickness #3 and
4-1/2""width of shape #5 te ptovide-uniform elevation„at bottom
of shape #6.
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3.1.3  Brick Shape Fabrication

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 new 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.

'

Exceptions may be shapes #32 thru #36, #6A, #6B, #6C, #7A, #7B,
#7C, #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 standard method of branding special
shapes designating the shape as "BCI - Item Number" --
Example : "BCI-26".

Cut  shapes  will  be ink stencilpd   "BCI  - (Item Number)"  -
Examples: "BCI-1.A" "BCI-6,A"

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
300OA, or approved equal.

, 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 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

e
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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 app.roved.equal.

3.5 Insulating Castable Refractory  to  be  "iron free", carbon monoxide
resistant, approximately 50 lbs. 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.

4.0  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
contractor appropriate to the gas atmosphere and temperatures, as manufactured

by Ribtec Corporation, National Standard Corporation, or approved equal.

1
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ORIGINAL BY B. RUDDER DATE 7/14/78 APPD. J. KUSNERUS DATE 7/20/78
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CLIENT: A. G. McKee & Co., Cleveland, Ohio PROJECT NO. 3001

1.0   SCOPE

1.1   This spec<fication 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 installa-
tion specification:

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 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.

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 regulations.  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.
UDper adjacent parts will be installed after completion 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.

F
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3.0   WORK BY OTHERS

3.1 Furnish and erect gasifier shell.

3.2 Initial drying and firing of gasifier 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" maximufii:"

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

·1principal 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 lengthsof shapes #21, #22, to -allow for 1/16"- -to' 1/8" tliick vertical
joints. This eliminates cutting and provides  for  a  good  "gas
tight" lining.

A liberal amount of extra ·shapes u 21Z:hrid.j22 .should be shipped  to
allow for variations in the combinations due to slightly off-size
brick since I/8"-#jic*nts· are maximbimEp'dhiteig'.

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.

2 .
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-                 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 centered 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

4.5.1  It is intended, where practical, to remove all forms for

inspection of the formed surfaces.

4.5.2  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.

4.5.3  All form surfaces or insulation in contact with wet castable
must be water-proofed and as water-tight as possible.

4.5.4  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.

4.5.5  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.

....- -- *

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 manufacture and exact location in
gasifier.  These sample bricks will be retained by BCI for future
reference and verification of quality.

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

1.1 This specification covers the refractories and insulating materials
for lining a, stirred coa 1:fid£-Gi,r Babcock -Contractots  . InE'.  .(BCI)Dwg#6#Mi3335. #MA134   and   #M-305.

1. 2      All ASTM U#ecifications 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.

C02 6.086 5.910

CH4 0.114 0.079

H2 22.732 19.399

H20 2.683 2.203

H2S 0.181 0.460

N2 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 outlet 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 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  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" 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 bewithin 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 *scolored 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 be inspected and approved by BCI at pointof 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 lining 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.

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

The cutting to fit and/or cut-modification 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

t ··after,··BGE· ·approval··-of--the·-metisod--tD-tr-UEEd:    -

3.1.4  Brick Shape Branding

Contractor will use his standard method of branding specialshapes designating the shape as "BCI - Item Number" --
Example: "BCI-212,P:

Cut  shapes  will  be ink stenciled  "BCI  - (Item Number)"  -
Examples: "BCI-].A"  "BCI--38#"

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
300OA, or approved equal.

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" b* carbon mohoxide  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 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    Refractory castable #43 to be high strength, .abrasien-resistant
concrete',   General,FRefracter.:Lga.*,-8*.LBasi;enete; .A .. .P:-' 13reen Greencrete  ARC,
Harbispn-Walker.g-HABegbiCoBe i,G:W.sE.6,·or· appreved equal:,:··  -

3.5 Insulating Castable Refractcry to be "iron free", carbon monoxide

resistant, approximately 50 lbs. 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.

4.0  ANCHORS/SPACERS

4.1 Refractory anchors/spacers #28 to be same (or better) quality as fire-
brick shape  with   "f loating" type alloy linkage   to the steel shell.

4.2 Metallic anchors #27 to be 304 S.S. (or higher alloy) rod "V" type
with 600 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'& 443.-,To:,be.-used:at .a rate-of ·four (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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CLIENT:  A. G. McKee & Co., Cleveland, Ohio PROJECT NO.   3001

1.0  SCOPE

1.1   This specification covers methods and details for removal of portions of
existing unstirred gasifier refractory lining as shown on Babcock Con-
tractors Inc. (BCI) drawings M-330, M-331 and the installation of new
refr ctory 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 details and material list and BCI Dwg. M-305 for certain
castable work.

1.2 BCI installation and material specifications for the stirred gasifier
lining, SP-R201/SR4 and SP-R201/SRS respective19,   are  to  be  used  with
this specification.

1.3 The term Owner as used in this specification reEers to the plant owner
or his agent. The term Contractor as used in this specification refers
to the brick conversion installation contractor.

1.4 BCI Dwgs. M-302 and M-303 show general arrangements of gasifiers and
should be used for reference.

2.0  GENERAL

2.1 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.

2.2 The Contractor is totally responsiblefor the quality of installation
workmanship. Contractor will provide experienced, trained, mason
supervisors to insure compliance with paragraph 2.1 above.

.

2.3 The Owner 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 regulations.  Owner's plant safety rules and          :
i practices will also be followed.

2.5   While the Owner will furnish all materials, the Contractor will inform
the Owner of the amount of extras required for breakage and wastage.

1 2.6   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 #1, 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   Carefully rempve the five partition support arches shapes #13, #14,
#15 and #16.

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  If 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-resistant castable cap #43 over 24" nozzle blind flange

in bottom center of lower cone assembly shown on BCI Dwg. M-305.
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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 Specification 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 installation 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.

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.
Thp seal may be made with #42 mortar or #40 castable, whichever
is more appropriate.

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   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

1.1 This specification covers methods and details 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.

1.2 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.

1.3 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.

1.4 BCI Dwgs. M-302 and M-303 show gpneral arrangements uf gasifiers and
should be used as references.

2.0  GENERAL                  '

2.1 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 general practices and in accordance
witli  good and accepted practices  of the respective trades, this speci-
fication, all applicable Codes, REgulations and Ordinances, and the
Owner's instructions.

2.2 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.

2.3 The Owner 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 regulations.  Owner's plant safety rules and
practices will also be followed.

2.5   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 refractory and insulation bricks from

gasifier shell access openings (9·places) in order to have addi-
tional ways to get to interior of gasifiers.

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 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.

4.0  SEQUENCE AND EXTENT OF TEAR-OUT AND REMOVAL OF PORTIONS OF EXISTING
REFRACTORY - BCI DWG. M-333

4.1   Carefully 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-cutting 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 ring4 then complete tear-out will be required 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, installation will begin.

4.5.2  If deficiencies are noted, they will be corredted 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 Speci.fication
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 abov8 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 udstable 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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CLIENT: McKee, Cleveland, Ohio PROJECT NO. 3001

1.0 SCOPE OF WORK

1.1 Vendor shall supply all labor, materials and equipment required to

produce, condition, machine (as required), assemble, test, and
ship Gasifier Grate Castings for five (5) Coal Gasification Units
as described in the following.

2'. 0 DRAWINGS AND B/Ms

2.1 Drawings

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) -  Ratchet Wheel
M-316 (Rev.A) -  Plate Grate
M-317 (Rev.A) -  Grate Support Casting
M-318 (Rev.A) -  Plow & Deflection Plate
M-319 (Rev.A) -  Grate Rings and Breaker
M-320 (Rev.A) -  Grate Rings  -  Sheet #1
M-321 (Rev.A) -  Grate Rings  -  Sheet #2
M-322 (Rev.A) -  Slag Wear Ring
M-323 (Rev.A) -  Grate Drive Assembly
M-324 (Rev.A) -  Grate Drive Details
M-325 (Rev.A)  - -9-rate Lever Indicator
M-342 (Rev.A) -  Spring Loaded Port Cover
M-343 (Rev.A) -  Inspection Port Cover
M-344 (Rev.A) -  Access Port Cover

2.2 Bills of Material

M312/313/314 (3 pages) -  Grate Support Base
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 Indicator

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 8rey cast iron having
a minimum tensile strength   fo   20,000   lb/in.

b.  Type 2  Ref. C.I. (2)  -  General purpose 3rey cast iron having
a minimum tensile strength of 28,000 lb/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 lb/in@
-  Castings shall be supplied in the normalized condition

having a Brinnel hardness not exceeding 207 BHN

-  Castings may be iepalted by proper. 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.  lype 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

-  Annealing shall not be permitted.

-  Note: Alternate materials may be any good commercial
quality heavy duty cast bearing bronze.

ao
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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.

4.2 The workmanship shall be the best of its kind for this class of

product.

4.3   All castings shall be sound and free from blow holes, chills,

contraction faults or other injurious manufacturing faults.

4.4   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.

4.5 The vendor shall provide certification (2 copies) of physical
properties and chemical analysis for each type of material required
for this order.

4.6   Purchaser and/or his representatives will inspect work periodically
in the foundry and machining center.

4.7   Ferrous castings, on completion and after inspection, shall be
thoroughly cleaned and given one coat of hot boiled linseed oil.

5.0 OTHER

5.1 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
so as Lu reduce, in-So-tar-as possible time required for
re-assembly in the field.

5.2 Surfaces requiring machining shall be processed at rates and feeds
compatible with 250 micro-inch finish.

5.3   All patterns shall become the property of the Purchaser.

5.4        Purchaser will co-ordinate hydraul.i c 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

6.1 All parts, accessories, components, etc., which are to be shipped
separately shall be first shop assembled, permanently match marked,
and individually identified.

6.2   Each part shall then be properly packed and crated prior to shipping.

6.3 Each shipping package shall be clearly marked to identify every
piece which is contained therein or part of a subassembly.

7.0   INSPECTION, TESTING AND ACCEPTANCE

7.1 The Purchaser's Inspector (and/or their client's inspector) will
inspect equipment during fabrication and confer acceptance prior
to shipment.

7.2 The Vendor shall be responsible for notification, at the proper
time, so that tests and inspections may be made without undue
inconvenience to either party.

7.3 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.

7.4   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.

8.0   PROPOSAL REQUIREMENTS

8.1   .The Vendor shall quote in strict accordance with this specification.

8.2 Any and all exceptions to this proposal shall be clearly stated
by the Vendor. Unless exceptions are, stated,    it   will be assumed
that the proposal submitted is in accordance with specifications
as written.

8.3 Vendor shall submit with proposal the following price breakdown:

8.3.1 Price for material
8.3.2   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 Price for shop assembly and test
8.3.7   Price for disassembly into the least number of pieces,

ao
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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 Vendor shall submit recommended casting tolerances for machined
ahd 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.

S
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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
t6 40 Hp explosion proof electric motor -
460 volt, 3 phase, 60 Hertz, 1200 rpm -
each pump complete with suction filter,
flexible coupling and guard.

b.  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-integral 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

b.  Six (6) sequence valves

c.  Four (4) center manifolds

d.      Six   (6)    "A" port throttle checks

e.  One (1) front end manifold

f.  One (1) rear end manifold



1.0 SCOPE OF WORK

1.1.2   Valve Control Station Components (continued)

g.  Three (3) check valves

h.  Six (6) flow control valves with checks
(adjustable restrictors)

1.1.3   Auxiliary Components:

a.  One (1) liquid to liquid heat exchanger-

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) pressure gage and one (1) gage cock

f.  Five (5) limit switches

g.  Ten (10) hydraulic cylinders - two per
gasifier - 7" bore, 7-7/8" stroke,
double acting, non-cushioned.

2.0 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.

3.0 DESIGN CRITERIA

3.1  Thrust Requirement :  120,000 lb. force per pair
of cylinders

i



3.0 DESIGN CRITERIA (continued)

3.2  Cylinder Stroke Rate 40 strokes per hour

3.3  Grate Rotation 1/2» evolution per hour

3.4  Cylinder Speed 20 seconds for stroke
and return cycle

3.5  Oil Capacity : »2-1/2 times maximum usage
requirement

3.6  Ambient Air Temperature 200°F

4.0 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.

5.0 WORK BY OTHERS

5.1  Receive and handle units at construction site

5.2  Furnish and install hydraulic piping and/or tubing
from power pack to cylinders

5.3  Furnish and install hydraulic fluid

5.4 Plare unit into operatiun

6.0 DRAWINGS

6.1  M-326 Hydraulic Circuit for Six Grate Drives



SPECIFICATION

for

GASIFIER GRATE LUBRICATION SYSTEMS

3001-PSW201

1.0 SCOPE OF WORK I

1.1   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 replenishing
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" O.D. seamless steel
hydraulic tubing.

h.  8 ft. of 3/8" O.D. seamless 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" hose couplings



1,SW201

1.0   SCOPE OF WORK (continued)

1.1.1   continued

1. Two (2) 1/4" steel elbows

m.  Two (2) 1/2 - 3/3 inverted bushings

n.  80 tube·clamps, 1/4" single

0.  20 tube clamps, 1/4" double

pl  6 tube clamps, 3/8" single

2.0   DESCRIPTION OF OPERATION

2.1   One Gasifier (Five Required)

2.1.1 Grate lubrication system sha]1 ronsist
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 than 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

.

i
(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 vicinity of the
grease reservoirs will be 200°F.

3.3   Temperatures at lubrication points will be '400°F
to 1000°F.

4.0   DRAWINGS

3001-M327 (rev. ) Common Lubrication System3001-M328 (rev. )  Lubrication System Details

5.0   REQUIRED WITH PROPOSAL

5.1   Price for one (1) lubrication system describedin Section 1.1.1

5.2 Price for five (5) lubrication systems described
in Section 1.1.1

5.3   Price for spare parts for five gasifiers forfirst years operation.

4
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1.0   EQUIPMENT TO BE FURNISHED

1.1   The work to be performed under the terms of this
specification shall consist of furnishing all
material and labor required to design, detail,
fabricate and deliver combined gas coolers. for a
coal gasification plant. The equipment shall be
supplied complete with all appurtenances and
accessories as specified herein.

1.2 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
(five (5) pages).

Number Equipment Description
Required Number

3 Banks (2 per Bank) E201.A/B/C Giribined Gas Coolers

1.3   The Vendor shall also provide an Alternate Price
for equipment specified on the attached Data
Sheets No. 3006/AD/12919 (four (4) pages)·.

Number Equipment Description
Required Number

3 E201A/B/C Cambined Gas Coolers

2.0    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 proposed 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

3.1 Receive, unload, store, and install the equipment
as shown on Vendor Drawings.

3.2 Provide 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.

4.0   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, materials, 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 shall 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.

5.0   MATERIALS OF CONSTRUCTION

5.1   Materials of construction are, for the most part,
contained on attached drawings.

5.1.1   Materials not specified shall be selected
by the Vendor in accordance with standard
accepted practices·for this type equipment.

6.0   INSPECTION, TESTING AND ACCEPTANCE

6.1   Purchaser's inspector (and/or their client's
inspector) will inspect equipment during fabrication,

1



6.0   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.

6.2   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.

6.3   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.

6.4   When spot x-raying is specified by the Code, this
shall consist of a spot x-ray at each junction of
longitudinal and circumferential strength welds.

6.5   The shup hydrostatic test pressure shall be 1.5
times the MAP (Maximum Allowable Pressure, new
and cold, uncorroded).

6.6 The test pressure shall be held for one hour
minimum.

6.7   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.

7.0   GUARANTEES

7.1   The Vendor shall assume full responsibility for
the mechanical and structural design and construc-
tion of the products being furnished.

7.2 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.

7.3 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.



8.0 PAINTING

8.1 Vessel shall have their outside surfaces, supports,
etc. prepared and shop painted with one coat of
primer.

9.0 SHIPMENT

9.1 All flange faces and other machined surfaces shall
be heavily greased and provided with securely
fastened protective covers.

9.2 All covers, flanges, gaskets, bolts and nuts fur-
nished by the manufacturer are to be shipped in
place. Tapped holes shall be plugged.

9.3 Particular care shall be given to blocking and
strapping the equipment to the car or truck, to
avoid bent nozzles or other shipping damage.

10.0 PROPOSAL REQUIREMENTS

10.1  Vendor shall submit along with proposal the attached
vessel sketch and data sheet completed along with
Costs.

10.2 The bidder shall quote in strict accordance with
this Specification.

10.3  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.

10.4  Any alternates to the Specification shall be clearly
stated and the price differential quoted.

10.5  All quotes shall be for complete equipment, as
specified in this Specification, F.O.B. at plant
site. Plant site is Hoyt Lakes, Minnesota.
Proposed method of shipment shall be stated.

10.6  Calendar days for receipt of vendor drawings for
approval.

10.7  Calendar days for delivery of units after drawing
approval.



10.0  PROPOSAL REQUIREMENTS (continued)

10.8 Shipping weight for one (1) unit.

10.9  Operating weight.for one (1) unit.

11.0 ATTACHMENTS

11.1  Combined Gas Cooler (Single Shell Design)
3006/AD/12919 Rev.Pl

11.2 Combined Gas Cooler (Two Shell Design)                   '
3006/AD/12920 Rev. Pl
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; 1  MANUFACTURERS NAME                                                                               1
; 2 MECHANICAL DESIGN Of UNIT

SHELL SIDE TUBE SIDE

1 -356--DEESS G2 1111,«,
·Rs.ig

' -9  NP- ESSURE _ _1__._p..al.g -=_.-5.0-  -Tb 5-Re€          5--v
F 110 358

     7 CORROSION ALLOWANCE       INS.                     /8                             R
a.

#f   5    1 8        STRESS RELIEF:       TO  BE  ADvISED
:i 3 19

RADIOGRAPHY·
sroT  ,(3K  MINIMUM                 BY:l               _ 7-

INSVRANCE INSPECOON.1--7
i i   ; 1:0 MATERIALS OF CONSTRUCTION
-1 r ;11 PART DESCRIPTON MATERIAL SPECIFICATIONS
...  I. 112 SHELL & SHELL COVER RING CS SA295  Gr C
7 0  Z
/:    0 1 1 3 SHELL COVER DISH -
I. e

':; 3    S ilLCHANNR CYLINDER CS SA 2-85 ·Gr C
J. ./:3  0 ZE CHANNEL COVER OR DISH
91  i :16 CHANNEL FLANGES CS SA285 G-C
.·-    0

: 5     . 11,
SHELL FLANGES & SHELL COVER FLANGE

.3 8   9 118 FLOATING HEAD COVER FLANGE

9 1    2    119.- FLOATING HEAD COVER DISH

5-   5    1 2 0  SPLIT.RING2: o
i g      C     11   BACKING-RING                                                                   --
14 6  - 22 TUBESHEETS *   CS  SA516 Gr 65
|.5 :  0    23  PARTITION PLATES
:2 3     24 PIPE FOR NOZZLES (IF BUILT UP) CS Sa 106 Gr Acr B
·  1        25 NOZZLE FLANGES (IF BUILT UP) CS SA 106·
:   1'          16 LONG FORGED WELDING NECKS CS SA 105
7          27 -TUBES CS SA 179
ZE     *     i 28 SPACER SPOOLS CS
6-  •     w        29    TIE-RODS  &  NUTS                         '                                                       C S
    :      1 10 BAFFLES' & SUPPORT PLATES Cg                    -1 1. v

.3 3 8 2
'31 SADDLE PLATES CS

i: 0 1-   132 STUDBOLTS SA  19 3   87
'I:.1 Z 33' NUTS SA    1 44     21-11:ZEli fi g  *-.823- 52„EL CA F       5:" ·  T'14'r.
  i I        11( -».6----9-Ef Li s-E-  -tiF.,  C.S SA 285 G,C
.2..:   37 IMANG< 110.,Jr   PL.Al'1-1  (S'll- 1_L  INLE.1.1    C.S
: "E Z   38 -rUBE /T-UCESAI=F..7- AT-TACEit·ti':'Arl- E xPAr··10 1.3 D
N 3;  -     139   t.:CZZ·..r    F!-(  t,J,5139    (G·AS  IN/Ot-,T ) (-  2      1· M  / C.· r    L-r  L-   -.....   ....-        -       -
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4 jr MANUFACTURERS NAME

J  2 SERVICE Of UNIT COPIBINEO GAS EXCHANG€,2. Nn. OF UNITS  -T-w REF
2

11'31___isl 836 TYPE AEL 1-l"RIZONTAL SURFACE PER UN,; 11646.,ft
2

1 4    SHELLS  PER  UNIT  · C N E :CNNEC:'ED :N SURFACE PER SHE:..1'1644ft

s THERMAL PERFORMANCE Oi. ONE UN:T

- t.,d OOTRN COAL SHELLSIDE TUBE SIDE

    -7 -Ft UID CIRCULATED COOLING ,#/ATER COMBNED GAS
·:: s   A.   8  TOTAL FLUID ENTERING lb/h 67017% R6043

-.-1-

g g    . 5    -,TATbER-'. -C6iC)- lb/h -              586
:.3    W     ·0 LIQUID lb/h 678470
€               »         -7-ifi AM  - -

-
· . lb/h 1 1 1 B 1

:5 j
2 NON.CONCENSABLES lb/h 74326

58G1 0   I   .3  VAPOUR CCNDENSED <OILA lb/h

i i     E   -4 -I,ISE,83;P-660Zio
-

lb/h

89  2 s STEAM CONDENSED lb/h                     -                             7712-
:      5     6   GRAVITY· LIQUID     i  -t  ..    OR sp. gr. IN ,    04                    IN                           OUT    ,0

g       0     1 7   MOLECULAR WEIGHT· vAPOUR OR  GAS               IN                  /      9(,IT                     IN                           OUT

:8  MOLECULAR WEIGHT.NON·CONDENSABLES lFl 23·I 9
'7 1   5                 · · -·

- lei AS WATER.'W    :9 VISCOSITY·LIQUID
M O     E|    20 viscos,1-7 VAPOUR OR GAS                         cP·                   /  k / AT      U

F 0.020/0.016   ATOS'7/15-I f i     21  -L.T-HEdr.A-L-(:'RNDUex!IL:yoll'9!it,1/ilrl't E.._..  of  .._S-.. -_ 02'       -&-WATER AT            0
3:    61 12 THERMAL

(:,iNDUCTIVITY.vAPOUR OR GAS Btulhr..Rt_-E ._ ..__.._IE.2:PI-2/.0:038.    AT   "      E
  b   | -27 sMCIFIC HE.,i·_ 9210  Btu/lb "F   AT. _. _- E__AS WATFRAT- -- OF
r.    :il .11 Sysific es.47·VAPOJEOR GAS B.tu/lb"Fl--        --AT          F O.316/0.305 -AT  '3.-'OF
J:   U  25 LATENT HEAT.vAPOUR Btu/lb STEAM 1026/OIL '20

V

2 1        J    16   TEMPERATU E •N                                           F
75 387

0
3 j   u    17  TEMPERATURE OUT                          F 95 95
1.   j   23 OPERATING PRESSURE         psig*     L__1 30 - --7  1.0
- I .,1 29 NUMBER OF PASSES  OK C ONE

" i -1   '1  ..."JAE DROP C psi ALLOW CALC. 5.64 ALLOW 0. I S CALC. 0.08u 1       30 VELOCITY ft/sec. 2.17 L+q. 54

8 3 ! %1  r. COULING RESISTANCE (Btu/11 F ft-)-| REQD. 0.002 ACT. REQD. 0.003 ACT                       --
MiC.HW

::i 91  -1-3.  HEAT EXCHANGED·       Btu/11  (13: SAX,04        M.T.D. (
CORIECT!3 L/10 )             F     42.41

3 : I. -1  14  TRANSFER RATE. SERVICE  Btu/h F  ft-
CLEAN ; 1.46 FOULED  26.el OVER SURFACE 4.-7  %

3   4  :     9       j S CONSTRUCTION DATA . EACH SHELL

i  1  1   31      16    SHELLI  9   DIA.     75
' TUBES. No. 1150 0.0.  1.5 " B.W.G.ItiFGS,XENGTH 336" PITCH 1.875 0 0 0

8% f 81  17 BAFFLES·SEGMENTAL DOPITCH .151' ....... _% SUT_ 1 5   VERTICA L FLOW   -
  os yl  )0  BAFFLES·LONGITUDINAL : TYPE NONE

-1      - I ---'-----

FULL

2 1 2 4  19 TUBE SUPPORTS · PITCH NONE HALF CIRCLES
_.----.._

No.  TIE  RODS  1 151  4/9 .'... 6
i f g  Z'    E_COMNECTFNS SHELL   IN            S" N/BOUT     9" N I S SERIES....150 16
3': S  - 41 CHANNEL IN 43" N/HouT 41' NIB SERIES 1,    I S O 116      -       ' -    '   '         '

-I---.....I- .-----

3 8 i  3   41  FLOWSKETCH·'--P : NOTES

1 6 WI ME"Aw .SPCR_Ar ING METAL Trp,PEaATURES

L -     1-»,-L-- TUBE-wALL 44.5 01

--    - 11- 1-,---- tly- SPELL 95·0 *F

GAS CUT

43 INSPECTION AND TESTS
--- .--i.

·%4  INSPECTION & TESTS TO THE REQUIREMENTS OF:  '·
.                     Y

....

45              MANUFACTURERS DOCUI'lEN'TATION
46  FOR NUMBER OF COPIES OF DRAWINGS AND DOCUrtENTS REOUIRED SEE PtAr:UFACTURERS DOCUMENTATION SHEET
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4-----r
1   '  MANUFACTUP.F.RS NAME --
it.---- -5$1 5 >-er-oii'Ts     f-t2

1.         .1  1 ,-   ':IVICE OF

UNIT
TYPE - 66& - SURFACE PER UNil

1.: 4  SHELLS PER UNIT CONNECTED 'I SURFACE PER SHE'..      ft

5 THERMAL PERFORMANCE Or ONE UNIT

w 6 CA 91302 U COAL SHELL SIDE TUBE SIDE
---

W  -7  FLUID CIRCULATED COOLING WATER COMBINED GAS

i S S   A. 8 TOTAL FLUID ENTEHING lb/h 339089 S6103.1         ._..

l i  S   9 VAPOUR lb/h                                                         -                                                                          14 1 5
7-   2
3 .6     : _2_ic2919 lb/h 339089
- .               1    STEAM -  -''ll)/h
: E    S -1_NON·CONDENSABLES lb/h 87007
W. I  .3 VAPOUR CONDENSED lb/h                        -                                   1 4 I SC ·

  3   2    4 LIQUID vAPOIJRIZED lb/h

i.9      5 STEAM CONDENSED lb/h
-

t- 5 6 GRAVITY.LIQUID ib/ft OR sp. gr. IN OUT IN /  OUT

83  3  11 MOLECULAR WEIGHT-VAPOUR-OR GAS       IN OUT ,N /  /' OUT

 .1         :8  MOLECULAR WE GH-T -NON-CONDENSABLES /.\ /
'-

.9   VISCCSITY.LIQUID                                          d.                                                  UC J· /                                    u

 0     Z-     20   vISCOSITY- vAPOUR  OR  GAS                          cP. AT /. Y/ AT E
-0

2 :     9     1, THERMAL CONDUCTIVITY. LIQUID[ltu/hrfll_ 9/ 6 »  31:,                                            AT                      E

3 E   8 n THERMAL C,)NOUCTIVITY. vAPOUR OR GAS B.tulhr.F. tY.E  »LZ>€gE_ _ _._..._   AT    -- IE.
.-

ft :       11  SPECIFIC HE.41.·l'.9MID-_Btu/14-  -_  __.. __.  / .....N' _.  --02..-_       .._.- AT  ...__05
2·    si  14 SPECIFIC HI..4T.VAPOUR OR GAS Btu/lbc-F ,-/AT           F                      AT           t.

i i               ':    'i;TMEP RT  H AT   , SPOUR       BtUZ-11'                -         /               /UF 75 343
3 1   3 17 TEMPERATURE OUT 'F       · ·     9 5. . , -1 95
  8    w    28 OPERATING PRESSURE ps.i-g.-_ < 30 1.0
el. . ----ONE= D   U 29 NUMBER OF PASSES ONE
I.  .

: 1    3    30 VELOCITY ft/sec. 1.09 s l.e

3 1 Z w   3!  PRESSURE DROP ( PS  ALLOW CALC. i.118 ALLOW    015  CALC.  0.136·

:85 Q  r. souLING RESISTANCE (Btu/h F ft- 1-1 REQD· 0·001 ACT. REQD· 0.003 ACT -4

- : :0   13 HEAT EXCHANGED Btu/h M.T.D. (g,™:,9...,o) vF 90.06
...  Z   -
3. • -   14  TRANSFER 2ATE -SERVICE  ·3tu/ti F  ft2 CLE.AN 7·93 FOULED     7.5 OVER SURFACE   =4.7 1 1
::5 z CONSTRUCTION DATA · EACH SHELL
:4; I -15 .. *. --1  -- ..- - 006--.-.-I--

3 5 2 3   16 SHELL:' 6.- DIA. TUBES: No. O.D .£44.G· . ..-SNGTH
PrTCH

8 2 / 8    17  BAFFLES· SEC;:lENTAL
· PITCH .>-lr cUT                                      -       FLOW                                                    1

1 w.s -   18 BAFFLES-LONGITUDINAL : TYPE ,  4,   /I .  -I   ..---. --

:1 1     19  TUBE SUPPORTS · PITCH .,  46 '96 CIRCLES  _.. _-_..._ No TIE RODS

2.9 : 40 CONNECTIONS SHELL lb/ O,6 ,·/OUT SERIES
.-/

3' :  3    -       4 1                                                 CH**fR     IN      . -/' OUT SERIES

3 8. 3 141' FLOWSKETCH: NOTES

C MEAN OPERAT-IN G METAL -rEFIPERATURES
5 TOFEI/ALL S7· 4 or

\ SMELL 85·0 'F
.-.

..£. ee<f»
/.

43 INSPECTION AND TESTS

44  INSPECTION & TESTS TO THE REQUIREMENTS OF:
45             MANUFACTURERS DOCUM.NTATION
46 FOR NUflBER Of COPIES OF DRAWINGS AND DOCUMENTS REQUIRED SEE MANUFACTUASAS DOCUMENTATION SHEET
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, ,
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i I  MANUFACTURERS NAME
1                 , · MECHANICAL DESIGN OF UNIT
3                                                       SHELL SIDE

 
TUBE SIDE

1 .   11 -  --AT.-RE        P-s'vi---v«-==»«--1 --1--1------1„8

4   DESIGN PRUSSIJRE  . ____ -__p. s-i. K
,  .- -*8 5  -/-

  9    7 CORROSION ALLOWANCE INS.                           1/B                                        ./8
1

2

1,1 E 18
STRESS RELIEF: TO BE AeviSED

E                                                                                         INSURANCE-INGP
1Ei a 19

RADIOGRAPHY: SPOT- IC€ MINIMUM           BY<      &6* ON:- ]
'.. W

1€ :     R 20
MATERIALS OF CONSTRUCTION

i.: + el PART DESCRIPTON MATERIAL SPECIFICATIONS

i i :    E ill SHELL & SHELL COVER RING C.S SA 295 GrC
!j      0    |1 3 SHELL COVER DISH -

1 23    5    i 14 CHANNEL CYLINDER C.S SA 295 G-,C   F
, Y.5  6 .IS CHANNEL COVER OR DISH CS SA 295 G, C

--

il 3   5 /6 CHANNEL FLANGES C.S SA 255 Gr C
1: 5     . 2& SHELL FLANGES & SHELL COVER FLANGE

1.2 i   E !18 FLOATING HEAD COVER FLANGE
I. -    0 1 1 9 FLOATING HEAD COVER DISH

3 I  S   i 70 SPLIT·RING
·i a l    Q · :2 1 BACKING-RING -

1 4 i   e    1 22 TUBESHEE9S + C.S SA S 16 cir 65
1.6 :  G '23 PARTIrION PLATES                                             --

2 3    W |2 4 PIPE FOR NOZZLES (IF BUILT UP)   GAS  IN /OUT C.S SA285 Grc
'.3  4     I'/ 1   u !25 NOZZLE FLANGES (IF BUILT UP)      „     ·, ·· C 6 SA 295 Gr C
  "  u,   |26 LONG FORGED WELDING NECKS (-ruBES,PE) CS SA /05
g 1 5 i,7 ·TUBES C. S S A 179
.        2     1 28 SPACER SPOOLS CS
  0    w      29   TIE.RODS  &  NUTS                                                                         C

. 1 : 3    10  BAFFLES & SUPPORT PLATES CS -,

,: 11 9   11 SADDLE PLATES CS
1· I 1 5       32 STIJOBOLTS SA 193 87
: i .1 Z     33 NUTS SA 194 2 AA

3 Dl 3    14  GASKETS · SHELL
'  :8    35  GASKETS -CHANNEL C.A.'P 78

I THE

IE 2 9 w   .16 .NOZZLE 19-ANGES  OTHER -THAIJ ABOVE C:S S A 105
w I   37 Inet#,C:Fi'EVOT PLATE (SHELL INLET )  C.S.1 . I »: fz     '8-Ig €/TLIBIZSHEE:r AT-FACHMENT Exp/ANDED

'  1, -   39 PIPE FrQ Bull. r UP NOZZLES EXEPT ABOE  C S   SA  106   A 48
14 q 1  E .4 0 DESIGN CODES
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ERIE MINING COMPANY

COAL GASIFICATION PROJECT

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



1.0   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

2.0   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.

3.0   WORK BY OTHERS

3.1   Receive, unload, store, and install the equipment
in accordance with vendor's information.

3.2 Provide and install all supply and discharge
piping and valves.

4.0   MATERIALS OF CONSTRUCTION

4.1 Shell Materials - Carbon Steel - ASTM A283 Grade B

4.2    Pipe Nozzles - Carbon Steel - ASTM A 53 Grade B

4.3    Nozzle Flanges
' - Carbon Steel - AS14 A105 Grade I or II

4.4    Targe Flanges - Carbon Steel - AS M A 36 Struct.Grade

4.5 Flanges shall   be 150# equivalent

4.6    Prime eoat 3.0 dry mil thickness inorganic zinc - Carboline
Co. Carbozine FD or approved equal (Exterior surfaces only.)

4.7    Surface preparation - SSPC SP6 0ammercial Blast Cleaning.

4.8   Refractory Materials

4.8.1 3" thick inner layer APGreen IDW Abrade 240OF,

•
t
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4.0   MATERIALS OF CONSTRUCTION Ccontinued)

4.8.1 (continued) *

or approved equal, Vitrified.

4.8.2 3" thick backing layer AFGreen VSL 50
insulating castable.

4.8.3  Refractory anchors shall be specified by
refractory supplier.

4.9   Welding - ASME Section IX

5.0   EQUIPMENT CONFIGURATION

5.1   Equipment will be installed conventionally on
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" diameter

5.4   Dust Discharge Size: 8" IPS

5.5   Provide handling lugs

5.6   Four saddle supports required

6.0   GUARANTEES

6.1   Vendor shall guarantee the total work to be free
from defects in material. and workmanship for a
period of one (1) year after the 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.,

7.0   PROPOSAL REQUIREMENTS

7.1  'The bidder shall quote in strict compliance with
these Specifications.

7.2 Any exceptions shall be noted in detail and sub-
mitted as an alternate price.
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7.0   PROPOSAL REQUIREMENTS (continued)

7.3 Pricing shall be based on delivery to site at
Hoyt Lakes, Minnesota.

7.4   Three (3) dopies vendor drawings showing
configuration.

7.5   Calendar days for receipt of vendor drawings
for approval.

7.6   Calendar days for delivery of unit after approval.

7.7   Total weight of one (1) cyclone.

7.8   Firm lump sum price for five (5) cyclones.

7.9   Additional firm price for thrity-five (35) copies
of Installation, Operation, and Maintenance
Manuals.

.

7.10  Alternate firm pricing for exceptions to speci-
fications.



7.0   PROPOSAL REQUIREMENTS (continued)

7.3 Pricing shall be based on delivery to site at
Hoyt Lakes, Minnesota.

7.4   Three (3) dopies vendor drawings showing
configuration.

7.5   Calendar days for receipt of vendor drawings
for approval.

7.6   Calendar days for delivery of unit after approval.

7.7   Total weight of one (1) cyclone.

7.8   Firm lump sum price for five (5) cyclones.

7.9   Additional firm price for thrity-five (35) copies
of Installation, Operation, and Maintenance
Manuals.

7.10  Alternate firm pricing for exceptions to speci-
fications.
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" 1.0   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

2.0   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.

3.0   WORK BY OTHERS

2.1   Receive, unload, store, and install the equipment
in accordance with vendor's information.

2.2 Provide and install all supply and discharge piping
and valves.

4.0   MATERIALS OF CONSTRUCTION

4.1   Shell materials Carbon Steel  ASTM A283 Grade B

4.2   Pipe nozzles Carbon Steel  ASDi A 53 Grade B

4.3   Nozzle flanges Carbon Steel  ASTM A105 Grade I or II

4.4 Large flanges Carbon Steel      AmMA 36 Struc. Grade

4.5   Flange shall be 150# equivalent

4.6 Prime coat 3.0 dry mil thickness inorganic zinc -
Carb6line Co. Carbo-Zinc FD or approved equal
(Exterior and internal surfaces).

4.7 Surface preparation - SSPC SP6 Commercial Blast
Cleaning

4.8   Welding - ASME Section IX

t



5.0 . EQUIPMENT CONFIGURATION

5.1   Equipment will be installed conventionally on four
(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 handling lugs

5.6   Four saddle supports required

6.0   GUARANTEES

6.1   Vendor shall guarantee the total work to be free
from defects in material and workmanship for a
period of one (1) year after the 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.

7.0   PROPOSAL REQUIREMENTS

7.1   The bidder shall quote in strict compliance with
these Specifications.

7.2   Any exceptions shall be noted in detail and
submitted as an alternate price.

7.3 Pricing shall be based on delivery to site at
Hoyt Lakes, Minnesota.

7.4 Three (3) copies vendor drawings showing config-
uration.

7.5   Calendar days for receipt of vendor drawings
for approval.

7.6   Calendar days for delivery of unit after approval.

7.7   Total weight of one (1) cyclone.



7.0   PROPOSAL REQUIREMENTS

7.8   Firm lump sum price for five (5) cyclones.

7.9   Additional firm price for thirty-five (35) copies
of Installation, Operation, and Maintenance
Manuals.

7.10  Alternate firm pricing for exception to specifi-
cations.

t
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1.0 SCOPE
t>

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 gasifiers.

1.2 The term BCI as used in this specification shall
mean Babcock Contractors Inc.

2.0 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, *hop
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

3.0 DRAWINGS

The following BCI design drawings become an integral
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.
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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.

4.2   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.

4.3   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.

5.0    DESIGN AND CONSTRUCTION CODES

5.1 Design and construction shall be in accordance
with ASME Code Section I "Power Boilers".

5.2 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 calculations,
are subject to approval by BCI.

5.3   Requirements of the Statutory Authorities will
also apply.

5.4   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
consent of BCI in writing.



6.0 MATERIALS OF CONSTRUCTION
$1

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.

6.2 All materials used shall be covered by certified
Mill Test Reports giving the chemical analysis
and physical properties of the material.

7.0 FABRICATION

7.1   Manufacture, workmanship and testing shall be
to the standards and requirements of ASME Code
Section I.

7.2   The cooling jackets and steam drums shall be
completely shop fabricated.

7.3   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.

7.4   Hammering shall not be used to obtain alignment
of plate edges.

7.5   Tolerances

7.5.1  Fabrication tolerances shall be as 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").



7.0 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.

7.6   Heat Treatment

Preheat for welding and post weld heat treatment
shall be carried out in accordance with require-
ments of ASME Code Section I.

7.7   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.

8.0 WELDING

8.1   General

All welding shall conform to the requirements of
ASME Code Section I and ASME Code Section IX.

8.2   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 inspecting
authority, the manufacturer shall, without extra
charge, arrange to test his welders as specified.

8.3   Weld Procedures

The manufacturer shall submit all weld procedures
to BCI for approval before manufacture commences.



8.0 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.g.,

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.

9.0 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.

9.2   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.

9.3   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 TESTING

10.1  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.

10.2 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.

11.0 MARKING

11.1  The manufacturer shall supply a nameplate permanently
attached to each water jacket and steam drum at a
point indicated on BCI drawings.

11.2  Centerlines 00, 900, 1800 and 2700 are to be prom-
inently marked on the exterior of the water jacket.

11.3 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.

11.4 The words "STRESS RELIEVED NO WELDING" are to be
stencilled prominently three places on each vessel
in  characters   4"   high.

12.0 CLEANING AND PAINTING

Exterior surfaces to be painted shall be properly cleaned
prior to application of vessel manufacturer's standard
prime coat. Cleaning shall.be as required by the paint
supplier.



13.0 PREPARATION FOR SHIPMENT

13.1 All equipment shall be properly marked for erection,
identified by BCI purchase order number, project
number, and equipment number and protected for
shipment.

13.2 Nozzle flanges shall have disposable wooden blanks
bolted on for protection.

13.3 All screwed connections shall be plugged with
forged steel plugs.

13.4 Machined and threaded surfaces shall be coated
with a corrosion preventive and protected from
damage.

13.5 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.

14.0 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.

15.0 DRAWINGS AND RECORDS

15.1 Upon receipt of purchase order, manufacturer
shall promptly prepare and furnish, as required,
preliminary shop drawings showing all dimensions,
the size and location of every connection,
clearance for removing covers, shipping weight,
etc., in the quantities requested on purchase order.

15.2 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".



15.0 DRAWINGS AND RECORDS (Continued)

15.3 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.

15.4 Unldss authorized by BCI in writing, fabrication
of the equipment shall not be started until the
preliminary drawings have been approved.

15.5 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.

16.0 PROPOSAL REQUIREMENTS

16.1 The manufacturer shall quote in strict accordance
with this specification.

16.2 Any and all exceptions shall be clearly stated
in the bid. Unless specifically stated by the
manufacturer, the specification is bid upon as
written.

16.3 Any alternates to the specification shall be
clearly stated, and the price differential quoted.

16.4 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.

16.5 Weight for each item shall be confirmed by
manufacturer.



17.0 EXTERNAL TOLERANCES (Coded Vessels)

NOTES

- 8 TOLERANCES SI{OWN ON THIS SHEET GOVERN TtlE FABRICATION
Or COLUMNS AND HORIZONTAL OR VERTICAL PRISSURE VESSELS
AS THEY APPLY. TOLERANCES GOVERNED BY CODE ARE NOT
SHOWN. SPECIAL TOLERAIICES WILL BE SHOWN ON VESSEl

-                                                          DESIGN DRAWINGS.

A.  * 1/2' NOZZLE, t I' MANHOLE ORIENTATIONS.

B. +0,-1/4" Ct. TO BOTTOM OF SUPPORT FOR ItORIZANrAL VESSELS.17 » C.  BOLT HOLE ORIENTATION FOR All NOZZLES 1/16" MAX.
DEVIATION AT BOLT CIRClE, MANWAYS 3/16" MAX.

D.  f '/8" Cl TO CL OF BOLT HOLES ON SUPPORTS FOR
HORIZONTAL VESSELS.

\---.1
E.  NOZZLE ELEVATION FROM BASE LINE f 1/2"

MAXIMUM OF 1/64"/LINEAL FT., USE SMALLER.

1 1/8" CL TO CL OF ADJACENT NOZZLE OR TRAY
SEE BOW SUPPORT WHEN SO DIMENSIONED.

F- TABLE F.   1/8" FOR ANY 10 FEET OF SHELL CURVATURE.1/ G.  i 1/4" CL OF COUPLING OR NOZZLE TO TOP OF .TRAY
1

.-W.P.
WHEN RELATED TO TRAY: I.E.,TI OR SAMPLE CONN.

L - \
i 1/2" CL OF COUPLING TO BASE LINE WHEN NOT

\                        RELATED TO INTERNAL EQUIPMENT.
--J

1
H.  NOZZLE TILT MEASURED ACROSS GASKET FACE.

-Ii--·'                  ··,. TI„ NOZZLE SIZE
< 1/320 3" 6 UNDER
1 1/16. 4" - 10"

7 - ···-1-                            1 1/8" 12" & OVER

1.  i 1/8" NOZZLE PROJECTION.

-r-4 -                           Ft                        J.  * 1/16" CL TO
CL LIQUID-LEVEL AND GAGE GLASS

Gl
CONNECTIONS.

+                                                                                                                                                                                                       1K.  * 1/2" MANHOLE PROJECTION..

1

11. L.  MANHOLE TILT MEASURED ACROSS GASKET FACE 1/4"
FOR 16" THROUGH 24" SIZES.

H-\1-1-
M. MANHOLE ELEVATION FROM BASE LINE 1 1/2".

N.  1 1/8" CL 10 BASE LINE, REBOILER NOZZLES OR

r  -
-

---- tn                        
           cl OTHER NOZZLES WITH RIGID PIPING CONNECTIONS,

111-/ WHEN SPECIFIED.

rro 0.  1 1/4" DISTANCE FROM REFERENCE LINE TO SADDLE
FOR HORIZONTAL VESSELS.

L ..1 -.w-                                                        P.  f 1/4" DISTANCE FROM BASE LINE TO CLIP.
\                                                      Q.  ORIENTATION FROM REFERENCE LINE TO CLIP

i 1/2° OR 1/4" ON CIRCUMFERENCE. WHICHEVER

7-110 .
-<1£ R.  +0", -1/4" DISTANCE FROM BASE TO REFERENCE LINE.

                               IS SMALLER.

S.  -0, +1/4" DISTANCE FROM BOTTOM OF SUPPORT
TO REFERENCE LINE.

 , - ---- 
T. ANCHOR BOLT CIRCLE: f ]/16" ON DIA. t 3/16"

BETWEEN HOLES. THESE TWO TOLERANCES ARE
NON-CUMULATIVE.

-S __ _ _ -f-V.P.
REFERENCE

LINE TOWER MAX. PERMISSIBLE BOW

'                 ' HEIGHT 24"to 42" 48"to 66" 73"to 90' 96"6 Over--              --        -I - - .
M 10'-0" 5/32" 3/32" 1/16. 1/16"

R                                     *2 1. .--

1 20'-0" 5/16" 3/16" 5/32" 3/3 2"

. . .    -  11                      IN 30,-0" 7/16" 5/16. 7/32'· 5/32"

BASE LINE             T 40'-0" 19/32" 13/32" 5/16" 3/16"

50'-0' 3/4,· 1/2" 3/8" 1/4"

60'-0" 29/32° 19/32'· 7/16" 5/16"

70'-0" 1 1/16 11/16" 17/32" 11/32"

80'-0" 1 3/16. 13/16' 19/32" 13/32"

90'-0" 1 "/32" 29/32" 11/16" 7/16"

100'-0" 1-1/2. 1. 3/4·, ,/2.
C OVER



18.0 SPECIAL NAMEPLATE
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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

1.0 SCOPE

J

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.

2.0 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
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 supply. and ship with equipment
the folio#ing 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

3.0 DRAWINGS

The following drawings 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 inquiry/purchasing
documents.



4.0 GENERAL

4.1   Manufacturer's Responsibility

It is the responsibility 6f the manufacturer:

4.1.1  To read and comply with this specification
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.

4.2   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.

4.3   Standards

Reference to Standards and other mandatory docu-
ments in this specification relate to their latest
issue, current at the time of placing the order.              1

5.0 DESIGN AND CONSTRUCTION

5.1   Design and construction shall be in accordance
with the BCI design drawings listed in Section 3.0
above.

5.2   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.

5.3   Any additional drawings prepared by manufacturer
for his shop work, including calculations, are
subject to approval by BCI.

6,. 0 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.

6.3 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 drhwings which will then be reissued
to the manufacturer and shall not be modified withdut
approval in writing from BCI.

6.4 Hammering shall not be used to obtain alignment of
plate edges.

6.5   Tolerances

Fabrication tolerances shall be in accordance with
manufacturer's standard for this type nf heavy
platework. S La tements and drawings showing  manu-
facturer's proposed tolerancek shall be submitted
to BCI and approved prior to manufacture.

6.6   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.

7.0 WELDING

7.1   General

All welding shall conform to the requirements of,
ASME Code Section IX.

7.2   Welding Qualifications

Welding shall only be carried out by welders.showing
evidence of current qualification tests relevant
to the production work involved.
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7.0 WELDING (Continued)

7.3   Weld Procedures

The manufacturer shall submit weld procedures to BCI
for approval before manufacture commences.

7.4   Welded Joints

All longitudinal and circumferential welded seams
shall be full penetration double welded butt joints.

8.0 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.

8.2   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.

8.3   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.

8.4   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.

- -



9.0 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.

10.0 CLEANING & PAINTING

Interior and exterior surfaces to be painted shall be
properly cleaned prior to application of vessel manu-
facturer's standard prime coat.

Cleaning shall be as required by the paint supplier.

11.0 PREPARATION FOR SHIPMENT

11.1  All equipment shall be properly marked for erection,
identified by BCI purchase order number, project

<         number and equipment number and protected for
shipment.  Centerlines 00, 900, 1800 and 2700
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.

12.0 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 WORK BY OTHERS

Receive, unload, store, and install all equipment at
jobsite as indicated in these specifications.

14.0 DRAWINGS AND RECORDS

14.1  Upon receipt of purchase order, manufacturer shall
I 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.

15.0 PROPOSAL REQUIREMENTS

15.1 The manufacturer shall quote 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.                    1

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.



16.0 SPECIAL NAMEPLATE

16.1  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.

16.2 Other nameplates regularly furnished by the manu-
facturer are to be attached to each piece of the
gasifier.

1» - ---   -
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17.0 SPECIAL NAMEPLATE
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1.0   EQUIPMENT TO BE FURNISHED

1.1  The work to be performed under the terms ofthis 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 asfollows:

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

2.0   WORK BY OTHERS

2.1  Receive, unload, store and install the equip-
ment in accordance with vendor's information.

2.2  Provide and install motor starters, grounding,
electrical connectibns, conduit and wiring in
accordance with vendor's instructions.

2.3  Provide and install all connecting piping and
valves from equipment discharge flange connec-
tion to common discharge plenum.

3.0   DESIGN CRITERIA

3.1  Design and operating criteria are shown on
attached copy·of Process Specification PS-B201
A, B & C.

3.2 Area Hazard Classification
Class I Division II Group D



3.3  Electrical Characteristics

Power 4160 Volts 3 Phase 60 Hertz
Control 115 volts 1 Phase 60 Hertz

3.4 Attached sketch. SK-82.01  @hows.  Bchematic  of
equipment arrangement;

4.0   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.

4.2  Blowers shall be of the centrifugal type.

4.3 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 discharge dampers manually
operated

4.4  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   EQUIPMENT REQUIREMENTS (continued)

4.5 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 lb. flanges.

4.6  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.

4.7  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.

4.8  The rotating assembly shall be statically or
dynamically balanced as a unit to insure vibration-
free operation.

4.9 Blowers shall have shafts fabricated of high grade
steel and ground and polished perfectly true.
The shaft shall bc of sufficient diameter so that
it Operates well below its critical speed.

4.10  Bearing shall be splash lubricated of the anti-
friction type. The bearings shall be designed
for a minimum expected life of five (5) gears of
continuous service as defined by the AFBMA-10
standards. Heaters shall be supplied as required.

4.11 Equipment will be located outdoors.

4.12  Equipment shall be suitable for continuous indus-
trial service.

4.13  Discharge air shall be free of oil.

4.14  Vendor-shall supply, in addition to those specified
herein, all items necessary to satisfy the system
operation requirements.

5.0   ELECTRICAL

5.1  Electric Motors and Rotating Electrical Equipment

5.1.1  Motors shall not be altered in ahy 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  Electric Motors and R6tating 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 conneated
to the drive motor 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.

5.2 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  Voltage - 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.
1

5.3.8 Insulation - Class F unless Class H is
-                              required by specific application.

5.3.9  Ambient Temperature - 40°C.

6.0   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.

7.0   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 matetial all surfaces that are not painted
with a protective material that will prevent rust.
Material used shall be readily removed after
installation.

--
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8.0   EQUIPMENT MANUALS

8.1   Vendor shall provide thirty-five (35) complete
sets of equipment operational and maintenance
manuals.

9.0   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.

10.0 LIST OF RECOMMENDED SPARES

10.1  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.

11.0 MARKING OF PARTS FOR SHIPMENT

11.1  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.

11.2  A detailed list of the packages being shipped
shall be furnished to the Owner to assist in
checking completeness of shipment.

12.0 PERFORMANCE

12.1  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.

12.2  Each blower shall have an average overall noise
level of 85dBA or less at three feet. Additional
steps, if any, to comply with OSHA noise regulations

- --



12.0 PERFORMANCE (continued)

12.2 continued

shall be by others.

13.0 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.

14.0 PROPOSAL REQUIREMENTS

14.1  The bidder shall quote in strict compliance with
these Specifications.

14.2  Any exceptions shall be noted in detail.

14.3  Pricing shall be based on delivery to site at
Hoyt Lakes, Minnesota.

14.4  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.

14.5  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
CllB
CllD
CllE
C15
C61A
CAlJ
G75
G75A
Y89

DOE Contract ET-78-C-01-2578
McKee Contract 2814A/W2

BCI Contract 3001



0     · bABCOCK CONTRACTORS INC. sp-_Class. 878
PITTSBURGH, PA. PIPING MATERIAL SPECIFICATION REVISION_...........              _A Subsidiary 01

Babcock International inc.      '                                                                                                      PAGE __. 1        OF        -1-.-.

ORIGINAL .BY DATE APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: Erie Mining Company PROJECT NO 3001

PRESSURE                             - SERVICE
PSIG      125 --     100RATING 125# Solder Joint LIMITS oF·

1

125 150
MATERIAL Copper CORROSION ALLOWANCE: Nil

REPRESENTATIVE VALVE
ITEM SIZE DESCRIPTION MANUFACTURER (3) TAG

ASTM   ;

PIPE.   '4" thru t" Type "K" copper, hard drawn, plain
8-88    1

end, 20' lengths

Wrought copper, solder joint Chase Brass and B-63
FITTINGS 16"   thru 1" pressure fittings Copper Co.

COUPLING   ls"  thru 1" Wrought copper, solder joint,
pressure fittings

Chase 401 B-63    1

REDUCING
COUPLING 15" thru '1" Wrought copper, solder joint, Chase 401-R B-63

pressure fittings                                             I

CAPS hi" thru 1" Wrought copper, solder joint, Chase 416-C B-63
pressure fittings

UNION ls"   thru 1" Cast copper, 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 4"   thru 1" 125# Solder joint, cast bronze Powell #1821S BG78

body.

GLOBE
i" thru 1" 125# Solder joint, cast bronze Powell #1826VALVE BL78

body.

NOTES:
(1) For solder joints use 50-50 tin-lead, ASTM B-32 Gr 5OA 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.._...glass  Cll
PITTSBURGH, PA. REVISION

A Subsidiary 01 PIPING MATERIAL SPECIFICATION                         6PAGE.._....1 OF '  ..   ..._.Babcock International Inc.

ORIGINAL BY DATE APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: Erie Mining Company PROJECT NO. 3001

PRESSURE SERVICE PSIG 275 180 150 120
150# RF 100 400 500 650RATING LIMITS °F

  MATERIAL Larbon steel CORROSION ALLOWANCE: 0.05"

ITEM SIZE DESCRIPTION ASTM

4" thru 14" 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" 0.375" wall(Standard Weight)seamless, bevel A-53 Gr B

(6) ends

4" thru 2" 3000# forged steel, socketweld A-181 Gr IIFITTINGS 3" thru 24" Standard Weight, seamless, buttweld A-234 Gr WPB
(1) (6)

PLUGS i" thru 2" Solid round head, forged steel, screwed A-181 Gr II

SWAGE N PPLES Sch. 80 (Extra Strong) seamless A-106 Gr B

4" thru 14"  150# RF Socketweld, extra strong bore A-181 Gr IorII
FLANGES    2"      150# RF Socketweld, standard weight bore A-181 Gr IorII

(21 (41(6· 3" thru 24"  150# RF Weld Neck, standard weight bore A-181 Cr TorII

Alloy steel stud bolts A-193 Gr B7
BOLTS with two semi-finished heavy hex nuts each A-194 Gr 211

GASKETS 1Du# type 304 S.S. asbestos spiral-wound.  Flexitallic style CG or equal.

Line Size Use a tee
1

14"& 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
'.MANUFACTURER(31 TAG

4" thru 2" 150-800# SW, forged steel body. vogt #SW-12111 CG86
GATE       ·
VALV E 3" thru 24"  150# RF flgd. ends, cast steel body  Powell #1503- CG 11

P140

11" 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- CL11

Pli A -

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) P140

1" thru 6" 150# RF flgd. ends, cast steel body Powell·#1559 CP 11
PLUG wrench operated.
VALVES 8" thru 12" 150# RF flgd. ends, cast steel body Powell #1559G CP 116

Worm gear. operated.                 i

< N O T E S: (1) Use thredolet for instrument connections and plugg d vents.
(2) Use flat face flanges against flat face equipment nozzles.
(3) Brand names used for convenience only; apprdved equals are acceptable.
(4) Orifice flanges: 300# RF WN. ASTM A-105 Gr II, bore to match pipe.

E           (5) ASTM A-105 Gr I or TI is acceptable for A-181 Gr I or II requirements.0
a (6) Where pipe is buried, exterior surfaces shall be coated and wrapped
9,

               to conform to AWWA C-203, Section Al.2 (latest edition.)

-.
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f      . bABCOCK CONTRACTORS INC. Sp.-Class (118
PITTSBURGH, PA.

A Subsidiary of PIPING MATERIAL SPECIFICATION REVISION. _._. ...

PAGE _.. OF·11Babcock International Inc.

ORIGINAL BY DATE APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: Erie Mining Company PROJECT NO. 3001

PRESSURE                          -         SERVICE PSIG 275 180 150 120

RATING 150# RF LIMITS °F 100 400 500 650

MATERIAL Carbon Steel CORROSION ALLOWANCE: 0.05"

ITEM SIZE DESCRIPTiON ASTM

4" thru 14" 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" 0.375" wall(standard weight)seainless, bevel A-53 Gr B

ends

15" thru 2" 3000# forged steel, socketweld A-181 Cr TI   j
FITTINGS -„3  thru 24" Standard Weight, seamless, buttweld A-234 Gr WPB  I

(1)

PLUGS  4" thru 2" Solid round head, forged steel, screwed A-181 Gr IL

SWAGE N PPLES Sch. 80 (Extra Strong) seamless A-106 Gr B

12/
/ thru 14"  150# RF Socketweld, extra strong bore A-181 Gr IorII,

·FLANGES     2"     150# RF Socketweld, standard weight bore A-181 Gr IorIIi

i (21 (41
3" thru 24" 150# RF Weld Neck, standard weight bore A-181 Gr IorII'

i BOLTS A-194 Gr 211
Alloy steel studbolts A-193 Cr B7
with two semi-finished heavy hex nuts each

GASKETS  150# type 304 S.S. asbestos spiral-wound. Flexitallic style CG or equal.
Line Size Use a tee.
14" & 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
MANUFACTURER(3) 1 AG

4" 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 CGll

12" 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

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). P140

NOTES: .(r) 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 art accepiable.

(4) Orifice flanges: 300# RF WN, ASTM A-105 -Gr II, bore to match pipe.
«' (5)  ASTM A-105 Gr I or II is acceptable for A-181 Gr I or II requirements.

9
8
 



i BABCOCK CONTRACTORS INC. Class CllDSP--I.-.---·-                          -
-                PITTSBURGH, PA. PIPING MATERIAL SPECIFICATION REVISION_.._._....        .__

A Subsidiary ot PAGE..__...1   ....OF;   1Babcock International Inc.

ORIGINAL BY DATE APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: Erie Mining Company PROJECT NO. 3001

PRESSURE SERVICE PSIG 275 ]80 150 120
150# RF

RATING LIMITS °F 100 400 500 650

MATERIAL Carbon Steel CORROSION ALLOWANCE: 0.05"

ITEM SIZE DESCRIPTION ASTM

4" thru 14" Sch. 80 (Extra strong) seamless, plain ends A-106 Gr B    ;
2" thru 6" Sch. 40 (standard weight) seamless, plain ends A-53 Gr B

PIPE

:FITTINGS 4" thru 2" 3000# forged steel, socketweld A-181 Gr Tl
3" thru 6" Standard Weight, seamless, buttweld A-234 Gr 14.'B

(1)

PLUGS i" thru 2'. Solid round head, forged steel, screwed A-181 Gr.Il

SWAGE NIPPLES Sch. 80 (extra strong) seamless A-106 Gr d

4" thru 14"  150# RF Socketweld, extra strong bore A-181 Gr lorII
FLANGES     2"     150# RF Socketweld, standard weight bore A-181 Gr lorII

(21(41   3" thru 6"    150# RF Weld Neck, standard weight bore A-181 Gr Ti,r I I

Alloy steel stud bolts A-193 Gr B7
BOLTS with two semi-finished heavy liex nuts each A-194 Gr 211

GASKETS 1/16" thick asbestos, ring cut type. JM-60 or equal.
Line Size·. Use a tee.
14"& 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. Rei.rif. per code when req.'d.

REPRESENTATIVE VALVE
MANUFACTURER(3) i AG

4" thru 2" 150-800# SW , forged steel body Vogt #SW-12111 CG86
GATE
VALVE 3" thru 6" 150# RF flgd. ends, cast steel body Powell #1503-P140 CG11

4" 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 CL11

ls" thru 2" 150-800# Piston type, SW, forged Vogt #SW-701 CC8611

CHECK steel body (horizontal only).
VALVE 3" thru 6" 150# Swing typel RF flgd. ends,cast Powell #1561A- Ccll

steel body (norizontal or vertical) P140

NOTES: (1) Use thredolet for instrument connections and plugged v&nts.
(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 TT, bore to match pipe.

-            (5) ASTM A-105 Cr I or II is acceptable for A-181 Gr I or II requirements.CO

S
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bABCOCK CONTRACTORS INC. Class CllEST-
· PITTSBURGH, PA.

,
PIPING MATERIAL SPECIFICATION REVISION_._-..._-.

A Subsidiary 01                                                                                                                                       1      .OF.: _. 1PAGEBabcock International Inc.

ORIGINAL BY DATE APPD. DATE

REVISION BY DATE APPD. DATE

PRESSURE SERVICE PSIG 275 255 245

RATING 150# RF LIMITS OF 100 150 175

MATERIAL Carbon Steel CORROSION ALLOWANCE 0.05"
-

ITEM SIZE DESCRIPTION ASTM

11"    thru 2" Sch. 40 (Standard Weight) seamless, threaded &  A-53 Gr. B
coupled.   •                                                  1

PIPE 26" thru 10" Sch. 40 (Standard Weight) seamless, bevel end A-53 Gr. B

(6) 12" thru 24" 0.375" wall (Standard Weight) seamless, bevel
ends A-53 Gr. B

11"    thru 2" 300# malleable iron, screwed ends A-181 Gr. II  I
FITTINGS 26"  thru 24" Standard Weight, seamless,   butt  weld ends A-234 Gr. WPB

(1) (6)
PLUGS 11 "    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" 150# RF threaded, standard weight bore A-181 Gr.IorII

FLANGES 24" thru 24"  150# RF Weld Neck, standard weight bore A-181 Gr.IorII'

(21 (416)
Carbon steel machine bolts with one semi-finished heavy A-193 Gr. 87  1

BOLTS hex nut each. A-194 Gr. 2H  I

GASKETS 1/16" thick compressed asbestos, flat ring, for raised face flanges.
Line Size Use a tee.
14" & Smaller Use a tee and reducer on line sizes 2" and smaller.

BRANCH 2" & Smaller Use a thredolet on line sizes 3" and larger.
CONNS. 3" & Larger Stub-in when less than line size. Reinforce per code when

required. REPRESENTATIVE VALVE '
MANUFACTURER (3) TAG

4   thru 2" 150-800# SE, forged steel body Vogt 12111-FBM. CG85T

GATE
VALVE 24" thru 24" 150# RF flgd. ends, cast steel body Powell #1503- CG 11

11"    thru 2" 150-800# SE, forged steel body. Vogt 22141-FBM CL85T
GLOBE

· VALVE   24" thru 8" 140# RF flgd. ends, cast steel body Powell #1531- CL11

4"        thru 2" 150-800# swing type, SE, forged stl.Vogt S-701 CCBSH

CHECK body (horizontal only).

VALVE
24" thru 16" 150# swing type, RF flgd. ends ,cast Powell #1561A- Ccll

stl. body (horizontal or vertical)
1"    thru 6" 150# RF flgd. ends, cast steel body Powell #1559' CP11

PLUG wrench operated.
VALVE 8" thru 12"  150# RF flgd. ends, cast steel body Powell #1559G CpllG

Worm gear operated.

NOTES: (1) Use thredolet for instrument connections and plugged vents.           1

(2)  Use flat face flanges against flat face equipment nozzles
(3)  Brand names used for convenience only; approved equals are acceptable.1
(4) Orifice flanges: 300# RF WN, ASTM A-105 Gr II, bore to match pipe.
(5)  ASTM A-105 Gr I or II is acceptable for A-181 Gr I or II Requirements.,
76)  Where pipe is buried, exterior surfaces shall be coated and wrapped

                   to conform to AWWA C-203, Section Al.2 (latest edition).
8
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BABCOCK CONTRACTORS INC. Class C15
SP. _

PITTSBURGH, PA. PIPING MATERIAL SPECIFICATION REVISION.. ..
A Subsidiary of                                                                                                                            1                   1

PAGE ._... OF.Babcock International Inc.

ORIG'INAL BY DATE APPD. DATE

REVISION BY DATE· APPD. DATE

CLIENT: Erie Mining Company PROJECT NO 3001

PRESSURE                                   SERVICE PSIG 760 380
150# Screwed

RATING LIMITS : °F 1UU 400
'

MATERIAL Carbon Steel & Copper Tubing CORROSION ALLOWANCE: 0.05"
_l

ITEM ' SIZE DESCRIPTION ASTM
1 1,
4" thru 16" Sch. 80 (Extra Strong) seamless, plain ends A-106 Gr B

PIPE 2"      Sch. 40 (standard weight) seamless, plain ends  A-53 Gr B
4" O.D. 0.032" wall, soft.annealed, seamless copper B-42 or B-75

tubing.

4" thru 2" 3000# forged steel, screwed A-181 Gr Il
FITTINGS 12" O.D. Brass compression., swagelok or equal

(1)

PLUGS      4"    thru 2" Solid round head, forged steel, screwed A-181 Gr 11

SWAGE N PPLES Sch. 80 (extra strong) seamless A-106 Gr B

FLANGES
(21 (41

BOLTS

GASKETS
Line Size Use a tee.
14"& Smaller Use a tee and swage.

BRANCH
CONNS.

REPRESENTATIVE VAI VE
MANUFACTURER(3) 1 AG

4" thru 2"   150#-180# SE, forged steel body Vogt #12111 .685V
GATE
VALVE

GLOBE !5" thru 2" 150#-180# SE, forged steel body. Vogt #12141
 L85,'VALVE

4" thru 2" 150#-800# Piston type, SE, forged Vogt #701 SC85H
CHECK steel body (horizontal only)
VALVE

NOTES;

(1) Brand names used for convenience only; approved equals are acceptible.

'U
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BABCOCK CONTRACTORS INC. SP-
C61A

PITTSBURGH, PA.
PIPING MATERIAL SPECIFICATION REVISION__._..

A Subsidiary ot PAGE..--. OF 21

Babcock International Inc.

ORIGINAL BY DATE APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: Erie Mining Company
PROJECT NO. 3001

PRESSURE SERVICE PSIG

RATING 600# RF LIMITS °F SEE PAGE 2

MATERIAL Carbon Steel CORROSION ALLOWANCE 0.05"

ITEM SIZE ,
DESCRIPTION AST Al        3

6" thru 2" Sch. 80 (Extra Strong) seamless, plain end A-i66, Gr. B  I

26" thru 6" Sch. 40 (Std. weight) seamless, bevel ends A-53, Gr. B    
PIPE 8" thru 14" 0.500" wall (Std. weight) seamless, bevel ends A-53, Gr. B

11 "    thru 2" 3000# forged steel, socketweld A-181 Gr. II
FITTINGS 24" thru 6" Standard weight, seamless, buttweld A-234, Gr.WPB

 |     8" thru 14" Extra strong. seamless. huttweld A-234, Gr. Wl'B i

PLUGS 5 thru 2" Solid round head, forged steel, screwed A-181, (ir. II 1'

SWAGE NIPPLES Sch. 80 (extra strong) seamless A-106, Gr. B   !

11 "   thru 2" 600# RF socketweld extra strong bore A-105, Gr.IorIf

FLANGES 24" .thru 6" 600# RF weld neck, standard weight bore A-105 Gr.IorlI 

(2) (41
8" thru 14" 600# RF weld neck, extra strong bore A-105 Gr.IorII

Alloy steel stud bolts with 2 semi-finished heavy Rex. nuts
BOLTS each.

GASKETS C. .Rata :88Rds*Ettec8# ee iton  &&6182.tiat ring w/an 18% Cr-80 Ni Steel winding

Line Size Use a tee.
15" & Smaller Use a tee & reducer on line sizes 2" & smaller.

BRANCH 2" & Smaller Use a sockolet on line sizes 3" & larger.
CONNS. 3" & Larger 'Stub-in wlien less tlian line size. kei 11 force  per

code when required. REPRESENTATIVE VALVE ;
MANUFACTURER(3) TAG

12" thru 2"    150-800#· SW forged steel body Vogt #SW-12111 CG86

GATE
VALVE 26" thru 14" 600# RF flanged ends, cast steel Powell #6003 CG 61

body
11"    thru 2" 150-800# SW forged steel body Vogt #SW-12141 CL86

GLOBE
VALVE 26" thru 600# RF flanged ends Powell #6031 CL61

4" thru 2" 150-800# Diston type, SW, forged
steel boay (horizontal only) Vogt #SW-701 CC86H

CHECK 211" thru 12" 60011 swing type, RF flanged etids,
VALVE cast steel body (horizontal or ver-powell #6061 CC 61

tical)

NOTES: (1) Use thredolet for instrument connections & plugged vents.

(2) Orifice flanges: ·600# RF WN, ASTM A-105 Gr. II; bore to match pipe.

(3) Brand names used for convenience only; al,proved equals are accuptable.
(4)  ASTM A-105 Gr. I or II is acceptable for .A-181 Gr. I or II requirements'

:
:
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BABCOCK CONTRACTORS INC. SP C61A
PITTSBURGH, PA. PIPING MATERIAL SPECIFICATION REVISION

A Subsidiary of                                                                                                                                                              2               .00 -1PAGEBabcock International Inc.

PRESSURE - TEMPERATURE SERVICE LIMITS                            

MAXIMUM DESIGN PRESSURES, PSIG

NOM. Design Temperatures 'F

PIPE -20 to
SIZE 100° 200 400 650 750 90o 1050 1200

3/4" 1440 1400 1330 1030 850

1 1440 1400 1330 1030 850

16 1440 1400 1330 1030 850

'.1

2 1440 1400 1267 1030 850          -,                U•·n LAJ                                              '

. -
U 0 D

3 1440 1400 1330 1030 850
- W -                                                   1

.J               I                  ·IC
2.-            1

a_

4 1439 1374 1241 1030 850 < 1- r
1.. ..,

0 »
6 1205 1 I 51 1039 904 780       Z

8     Iii 40 1400 1330 1030    850

10 1440 1 l'00 1280 1030 850

12 1245 1189 1074 934 806

14 1132 1081 976 849 733

1

1

00
-
(N
0
-

m



BABCOCK CONTRACTORS INC. Class CAlJSP- - i-

PITTSBURGH, PA. REVISION__._._ _.-._
A Subsidiary of PIPING MATERIAL SPECIFICATION

PAGE __OF12Babcock International Inc.

ORIGINAL BY DATE APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: Erie Mining Company SERVICE "WC +25

PRESSURE LIMITS OF 850
RATING 125# FF

REPRESENTATIVE
ITEM SIZE DESCRIPTION MANUFACTURER ASTM

4" thru 14" Sch. 80, seamless, 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, 4" wall Class 2

4" thru lS" 3000# carbon steel socketweld A-105 Gr II

2" thru 12" standard weight, buttweld A 234
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.

04
4" thru 2" 150# FF slip-on carbon steel A-105

FLANGES Gr II
3"    thru 60" 125# FF slip-on light weight A-285

pattern Gr B

Alloy steel studbolts to ASTM A193 Gr B7 nuts to ASTM A194
BOLTS grade 2H. UNC threads.

GASKETS 11 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

F
g
0
8
0
Z
W
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BABCOCK CONTRACTORS INC. ST Class CAlJ
PITTSBURGH, PA. REVISION

A Subsidiary of
  Babcock International Inc. PAGF   2    OF    2

ITEM SIZE DESCRIPTION REPRESENTATIVE
MANUFACTURER

GATE 4"   thru  14" 800# forged steel body, socket  ASTM

VALVE A 105 weld ends to ASA 816-11, rising
stem, louse disc, renewable seat,
O.S.SY. 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 O.S.& Y File No. 994
rising stem

CHECK 4 "     thru 1 0" 125# F.F. flanged ends swing type. mission
VALVE Cast iron to fit between ASA 125# style "K"

flanges metal to metal seal              4

 
g
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· hABCOCK CONTRACTORS INC. Class G75
SP-_.........._.
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ORIGINAL BY DATE APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: Erie Mining Company
PROJECT NO 3001

PRESSURE SERVICE PSIG
'
200 125

RATING LIMITS· °F 100 350125# Screwed

MATERIAL Galvanized Carbon Steel CORROSION ALLOWANCE: 0.05"

ITEM SIZE DESCRIPTION ASTM

ls" 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
(5) (T & C).

FITTINGS 4" thru 6" 150# malleable iron, galvanized, screwed

(11 (5)  ."
PLUGS 9  thru 2"   Solid galvanized iron square-head, screwed.

SWAGE N PPLES Sch. 80 (Extra strong) seamless, galvanized. A-106 Gr B

FLANGES 4
" thru 6"  150# FF threaded A-181 Gr IorII

(21  (41( 5;

1 Square head machine bolts    ·                               A-307 Gr BBOLTS A-307with one semi-·finish heavy hex nut eacli
GASKETS 1/]6" thick asbestos full face with bolt holes.  JM-60 or equal.

Line Size Use a tee.
4" & Smaller Use a tee and reducer on line sizes 6" and smaller.

BRANCH
CONNS.

REPRESENTATIVE VAl VE
MANUFACTURER<3) 1 AG

4" thru 2"   ·125# SE, cast bronze body Powell #50OS BC75
GATE
VALVE 3" thru 6" 150# FF flgd ends, cast bronze body  Powell #1414G BG12

12" 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

4" 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 connectiohs.
(2) ASTM A-105 Gr I or II is acceptable for A-181 Gr I or II requirements.
(3) Brand names used for convenience only; apPFoved equals are acceptable.

(4) Use Class C72 for line sizes above 6".

S          (5) Where pipe is buried, exterior surfaces shal.] be c,).it.,.··1 alid wrapped
5                    to conform to AWWA C-203, Section Al.2  (latest edition).
El                    -



· BABCOCK CONTRACTORS INC. sp.  f.las.s §75A
PITTSBURGH, PA · PIPING MATERIAL SPECIFICATION

REVISION....__  . .  .                  -

A Subsidiary of
Babcock International Inc. PAGE..._-1 . _.......OF :       1 .-

ORIGINAL BY DATE APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: Erie Mining Company PROJECT NO. 3001

PRESSURE                           -        SERVICE PSIG 200 125
125# Screwed

RATING LIMITS °F 100 350
--

MATERIAL Galv. Carbon Steel & Copper Tubing CORROSION ALLOWANCE: 0.05"

ITEM SIZE DESCRIPTION ASTM

4- thru 14" Sch. 80 (Extra Strong) Galvanized T&C A-106 Cr. B
2" thru 6" Sch. 40 (Standard Weight) Galvanized T&C A-106 Gr. B

PIPE ls" thru ls" 0.030", 0.032", 0.035" wall respectively, soft B-75 type DHP .
annealed copper tubing.

16" thru 15" Same as above with PVC covering. 8-75 type DHP
4"      Multi-tube bundle: Copper or PVC w/PVC sheath

'FITTINGS 4" thru 6" 3000# Forged steel, galvanized, threaded ends A-181 Gr II

(1) f" thru li" Brass compression, Swagelok or equal

PLUGS 14" thru 2" Solid round lieacl, forged steel. gal.v., screwed A-181 Gr TI

SWAGE N PPLES Sch. 80 (Extra Strong) seamless zinc plated A-106 Gr B

FLANGES .
(21(41

ss" thru 6" 150# FF threaded A-181 Gr IorII|

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 VAL-VE
MANUFACTURER(31 1 AG

14" thru 2"   125# SE, cast bronze body Powell #50OS BG75
GATE
VALV E 3" thru 6" 150# FF flgd. ends, cast bronze body Powell #14146 BG 12

16" thru 2" 125# SE, cast bronze bpdy Powell #650 BL75
GLOBE
VALVE 3" and 4" 150# FF flgd. ends, cast bronze body Powell #1139 BL12

4" thru 2" 125# 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 connectioits.                       1
(2) ASTM A-105 Gr I or II 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 type rigid rack, P&W o r equal.
cO                                                                                                                                            --

g
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BABCOCK CONTRACTORS INC. Class Y89SP-__... .
PITTSBURGH, PA. PIPING MATERIAL SPECIFICATION REVISION..

A Subsidiary 01                                                                                                                            1                   1
PAGE.--_._- . .OF..._.     .* --Babcock International Inc.

ORIGINAL BY .
DATE APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: Erie Mining Company PROJECT NO. 3001

PRESSURE Gravity Oily Water
Atmospheric SERVICE

RATTNG                     ': Drain Sewer System

MATERIAL Cast Iron & Asbestos Cement

ITEM 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 64 foot laying lengths depending
on size or class.

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

Cast Iron    Oil resistant rubber ring gasket.
JOINT
MATERIAL

Asbestos Couplings with oil-resistant rubber rings.
Cement

REPRESENTATIVE        
       6

MANUFACTURER

SEAL 24" to Precast concrete with internal Lock Joint

BOXES 48" I.D. ladder and solid manway.cover. Pipe Co.

NOTES: (1) Class of asbestos cement pipe and fittings to be determined by

installation conditions, such as depth of pipe, soil loading, etc.
(2) Minimum size of laterals to be 4".
(3) Minimum size of headers to be 6".
(4) Other materials may be required for collection·point piping (i.e.,

carbon steel for pump drains, etc.).  These specialties will be
identified on design drawings.

-.
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

3.5 INSTRUMENTATION SPECIFICATIONS·

Specification Index
Instrument Index
Specifications and Data Sheets

.' 1 DOE Contract ET-78-C-01-2578
McKee Contract 2814A/W2

BCI Contract 3001
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BABCOCK CONTRACTORS INC. Sp _-- .80g.3  . -
PITTSBURGH, PA.                                                                                                                1SPECIFICATION INDEX REVISION

A Subsidiary ol
Babcock International Inc. PAGE 1 _OF   2

ORIGINAL BY R. Moyta DATE 8-9-78 APPD. DATE

REVISION                1 BY ZK DATE 1-31-79 APPD. DATE

CLIENT: ERIE MINING COMPANY, HOYT LAKES, MN. PROJECT NO. 3001 0 I

SPECIFICATION
NUMBER DESCRIPTION

8030 Switch-Electronic Signal Monitor

8041 I/P Signal Converter

8021 Signal Converter

8111 Miniature Strip Chart Recorder

8131 Miniature Panel Indicator

8141 Miniature Manual Loading Station

8142 Miniature Indicating Control Station

8149 Miniature Indicating Ratio Control Station

8150 Annunciator

8161 Timer

8180 Main Instrument Panel

8201 Dial Thermometer (Bi-Metal)

8206 Indicating Pyrometer

8216 Thermocouple Assemblies

8236 Temperature Transmitter

8301 Pressure Gage

8311 Pressure Transmitter

8312 Differential Pressure Transmitter

8331 Pressure Switch

8400 Liquid Level Gage Giass

8405 Rotameter

8420 Orifice Plate

8424 Annubar

1                                                            1



BABCOCKCONTRACTORSINC.           '                                        SP-8003
PITTSBURGH. PA. SPECIFICATION'INDEX                           1

REVISION_.
A Subsidiary ol

           Babcock Infernational /no. PAGE._... - 2  ..-OF     2

SPECIFICATION
NUMBER DESCRIPTION

8522 Level Transmitter (Displacement Type)

8527, Level Transmitter (Capacitance Type)

8540 Level Switch (Ball Float Type)

8542 Level Switch (Capacitance Type)

8610 Control Valve (Butterfly)

8612 Control Valve (Globe)

8616 Control Valve (Plug)

8620 Three Port Control Valve

8650 Solenoid Valve

8660 Pressure Regulating Valve

8710 Pressure Safety Relief Valve

8800 Programmable Controller

8820 Weigh System

m
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BABCOCK CONTRACTORS INC. 6p.  8001
PITTSBURGH. PA. INSTRUMENT INDEX REVISION

1

A Subsidiary ol
Babcock international inc. PAGE_    k... .__oF

ORIGINAL BY R. MOYTA DATE  8/31/78 APPD. DATE

REVISION            1 BY ZK DATE      1/3 1/7 9
APPO. DATE

CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATION
DESCRIPTION

NUMBER MODEL NUMBER NUMBER

Loop No. 21000 /PI Dwg:  Y-11

Programmable Controller

WUC-21000 Programmable Control System 8800

AN-1 Annunciator 8150

Semi-Graphic - Main Control Panel.

CP-1 MAIN CONTROL PANEL/Dwg. No. K-01 8180

.

¥

E

i                                                                                       -
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BABCOCK CONTRACTORS INC. Sp. · 8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION

1     -.....   
A Subsidiary of

Babcock International Inc. PAGE__-2.-A__OF

A ORIGINAL BY R. MOYTA DATE 8/31/78 APPD. DATE

REVISION 1 BY ZK DATE 1/31/79 APPD. DATE

Cl.IENT: ERIE MINING COMPANY PROJECT NO. 3001 0 1

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21101 PI Dwg: Y-11

Coal Surge Hopper-Level Control
LE-21101 Probe W/LS-21101 8542

LS-21101 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
.

T.F.-211 02 Prnho W/LTR-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)-
ZS-21102 A G B Position Switches

#a

CO

.



BABCOCK CONTRACTORS INC.
sp. 8001

PITTSBURGH, PA. INSTRUMENT INDEX REVISION           1A Subsidiary ol
Babcock Intornational Inc. PAGE___3_A---OF

OAIGINAL BY R. MOYTA DATE 8/31/78 APPD, DATE

REVISION          1                    BY      ZK DATE 1/31/79 APPD. DATE

CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21]03 /PI Dwg: Y-11

Gasifier Coal Charge Control

QE-21103 Weight System 8820

QR-21103 Recorder 8820

PV-21103 Control Valve (Globe)              '                               8612

, w/FY-21103A Solenoid Valve
1

FV-21103 Plug Valve w/FY-211038 Solenoid 8616
1 Valve & (2)- ZS-21103A & B Positio.1

Switches

HS-21103 Selector Switch 8180

Loop No. 21104 /PI Dwg: Y-11
Low Pressure Boildr-Level Control

LT-21104 Level Transmitter (Displacement) 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

I/P-21104 I/P Signal Converter 8041
*

LV-21104 Control Valve (Globe) 8612

-

i

i



BABCOCK CONTRACTORS INC. sp._8091.__PITTSBURGH, PA. INSTRUMENT INDEX REVISION . ...._. .. _1A Subsldia,y ol
PAGE_ __. -_OF

Babcock International Inc.

ORIGINAL BY R. Moyta DATE 8/31/78 APPD. DATE
AEVISION          1 BY ZK DATE 1/31/79 APPD. DATE
CLIENT: ERIE MINING COMPANY PAOJECT NO.   3001  0  i

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTIONNUMBER MODEL NUMBER NUMBER
Loop No. 21105 /PI Dwg: Y-11
Low Pressure Boiler-Level, Pressur2,
Temperature Indication

LC-21105
Gauge Glass                                                    8400

PI-21105 Pressure Gauge 8301TI-21105 Dial.Thermometer (Bi-Metal)w/Well 8201

Loop No. 21106 /PI Dwg: Y-11
Low Pressure Steam Drum - Press
6 Level Indication

PT-21106 Pressure Transmitter
8311

PSH-21106 Current Switch
8030

PSL-21106 Current Switch
8030

PAH-21106 Annunciator Alarm Point
8150PAL-21106 Annunciator Alarm Point
8150

PR-21106 Recorder
8111LG-2]106 Gauge Glass
8400

2

'

Loop No. 21107 /PI  Dwg:  Y-11
Low Pressure Boiler-Pressure                                                  i,
Relief                                                                        '1

PSV-21107 Pressure Safety Valve
8710           It

6

5                                                                                                                                                                                                   1.1
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BABCOCK CONTRACTORS INC. Sp- 8001
piTTSBURd , PA. INSTRUMENT INDEXA Subsidiary of REVISION._.___- .._.. _._.

Babcock international Inc. PAGE..._.j .A_._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                 · PROJECTNO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER            NUMBER

Loop No. 21108/PI Dwg: X-11

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

I/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

i.
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BABCOCK CONTRACTORS INC. sp.-89-91 -_-____-
PITTSBURGH. PA. INSTRUMENT INDEX REVISION            1

A Subsidiary ot
Babcock International Inc. PAGE  6 A  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 PROJECT NO. 3001  0 I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

LOOP NO. 21110 /PI Dwg: Y-11

Blast-Temperature & Pressure

Record

TE-21110 Thermocouple 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 Annunciator Alarm Point 8150

PAL-21110 Annunciator Alarm Point                             ·            8150

PI-21110 Pressure Gauge 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 8424

FT-21111 D/P Transmitter 8312

FR-21111 Recorder 8111

FIC-21111 Controller 8142

I/P-21111 I/P Signal Converter 8041

FV-21111 Control Valve (Butterfly) 8610

E

1                                                                                       -



BABCOCK CONTRACTORS INC. sp- 8001

PITTSBURGH, PA. INSTRUMENT INDEX REVISION            1
A Subsidiary ol PAGE___7__A_OF

Babcock International inc.

ORIGINAL BY. R. MOYTA DATE 8/31/78 APPD. DATE

AEVISION          1 BY ZK DATE 1/31/79 APPD. DATE

CLIENT: PAOJECT NO.
ERIE MINING COMPANY 3001 0 I

TAG MANUFACTURER AND SPECIFICATIOX
DESCRIPTION

NUMBER MODEL NUMBER NUMBER

Loop No. 21112/PI Dwg: Y-11

Clean Gas-Temperature & Pressure
Indication

PI-21112 Pressure Gauge A301

TI-21112 Indicating Pyrometer 8206

'

Loop No. 21113/PI Dwg: Y-11
Top Gas-Temperature & 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

I/P-21114 I/P Signal Converter 8041

TV-21114 Control Valve (Butterfly)           '                             8610

TI-21114 Dial Thermometer (Bi-Metal) 8201

-

 

--



BABCOCK CONTRACTORS INC. sp-__8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION 1A Subsldla,y ot

Babcock  International Inc. PAGE ._B__--8- _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 PROJECT NO. 3001 0 I

TAG                                           MANUFACTURER AND SPECIFICATIONDESCRIPTION
, 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 Flow
Control

FI-2111.7 Rotameter 8405
PRV-21117 Press. Red. Valve 8660

FV-21117 Flow Valve (Solenoid) 8650

1

..
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BABCOCK CONTRACTORS INC. Sp-_.Pool _.
PITTSBURGH, PA. INSTRUMENT INDEX REVISION 1

A Subsidiary of
Babcock International Inc. PAGE. - 2- ..4.._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 PROJECT NO.  3001 0 I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21119/PI Dwg: Y-11

Steam to Upper Ring Flow
integration

PI-21119 Pressure Gauge w/Siphon 8301

Loop No. 21120/PI Dwg: Y-11
Steam to Lower Ring Flow
Integration

PI-21120 Pressure Gauge w/Siphon 8301

PRV-21120 Pressure REgulator 8660

4
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BABCOCK CONTRACTORS INC. SP- 8001
PITTSBURGH, PA. INSTRUMENT INDEX r'EVISION                 1

A Subsidiary ol

PAGE  10 A  OF          
Babcock International Inc.

ORIGINAL BY R. MOYTA DATE 8/31/78 APPD. DATE.

AEVISION 1 BY ZK DATE 1/31/79 APPD. DATE

CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 0 I·

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
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

TT-21124 B Temperature 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

I/P-21125 I/P signal Converter 8041

FV-21125 Control Valve (Butterfly) 8610
w/FY-21125 Solenold Valve

Loop No. 21126/PI Dwg: Y-11

Tar Cyclone Blowdown Control

HC-21126 Manual Loader 8141

I/P-21126 I/P Signal Converter 8041

FV-21126 Control Valve (Butterfly) 8610

w/FY-21126 Solenoid Valve

l 1
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BABCOCK CONTRACTORS INC. sp- 8001
PITTSBURGH. PA. INSTRUMENT INDEX REVISION 1

A Subsidiary ot
PAGE 11 A OF

'' IBabcock  International Inc.

ORIGINAL BY R. MOYTA DATE 8/31/78 APPD. DATE

REVISION         1                     BY ZK DATE  1/31/79 APPO. DATE

CLIENT: ERIE MINING COMPANY PROJECT NO.  3001   0  I

TAG   MANUFACTURER AND SPECIFICATIOL
DESCRIPTION

NUMBER MODEL NUMBER NUMBER

Loop No. 21127 /PI Dwg: Y-11

Gasifier Emergency Relief

HC-21127 Manual Loader   '                                                 8141

I/P-21127 I/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

I/P-21130 I/P Signal Converter 8041

PV-21130 Control Valve (Butterfly) 8610

w/FY-2130 Solenoid Valve

I  ...                                                                                                                                                                                                                                                                                                                                                                                -



BABCOCK CONTRACTORS INC. Sp- 8001
PITTSBURGH. PA. INSTRUMENT INDEX REVISION           .   1A Subsidiary of

Babcock International inc. PAGE__12_A__OF

ORIGINAL BY R. MOYTA DATE 8/31/78 APPD. DATE
19

REVISION 1 BY ZK DATE 1/31/79 APPD. DATE

CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER. MODEL NUMBER NUMBER

Loop No. 21131/PI Dwg: Y-11

Electric Power Failure System
Relief

KT-21131 Control Timer 8161

1-15-21131 SELECToR. AW ITC t.+ 8180

Loop No. 21132/PI Dwg: Y-11
Inert Gas to Flare Stack-Flow

Indication

FI-21132 Rotameter 8405

af

i
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BABCOCK CONTRACTORS INC. SP- 8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION 1

A Subsidiary 01
Babcock International Inc. PAGE_-JA__.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 PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATION
NUMBER MODEL NUMBER NUMBER

DESCRIPTION

Loop No. 21701/PI Dwg: Y-25

Top Gas Header-Pressure Indication

PI-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/Oil 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/Oil Tank Discharge
Temperature Indication

TI-21704 Dial Thermometer (Bi-Metal) 8201

i
Z
tu



BABCOCK CONTRACTORS INC. Sp-    8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION 1

A Subsidiary of
Babcock International Inc. PAGE  14 A  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 PROJECT NO. 3001 0 I

TAG . MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21705 /PI Dwg:  Y-25

Tar Header-Temperature Indication

TI-21705 Dial Thermometer' (Bi-Metal) 8201

Loop No. 21706/PI Dwg: Y-27         '

Tar/Oil Pump Discharge'Pressure
Indication

PI-21706 Pressure Gauge w/Seal 8301

Loop No. 21707 /PI  Dwg:  Y-27

Tar/Oil Tank Level Control

LE-21707 w/LIT-21707

LIT-21707 Level Indicating Transmitter 8527

(Cap. Type)

LAH-21707 Ann. Alarm Point 8150

HS-21707 Selector Switch 8180

I/P-21707 I/P Signal Converter 8041

LV-21707 Control Valve (3-Port) 8620

PI-21707 Pressure Gauge w/Seal 8301

4

6
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BABCOCK CONTRACTORS INC. Sp-_PQ-01 _.
PITTSBURGH. PA. INSTRUMENT INDEX REVISION           1

A Subsidiary ol
PAGE..1.5  A ..OF._. _...._..     Babcock International Inc.

ORIGINAL BY  R. Moyta DATE 8/31/78 APPD. DATE

f REVISION 1 BY DATE APPD. DATE              ZK lf31/79
CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER                                          MODEL NUMBER NUMBER

Loop No. 21710/ PI Dwg: Y-27

Mixed Gas to Consumer Pressure
Record

PT-21710 Pressure Transmitter 8311

PR-21710 Recorder        ·                                              8111

Loop No. 21711/PI Dwg: Y-29
Combined Gas From Cooler

Temperature Indication

TE-21711 Thermocouple Assembly 8216
TT-21711 Temperature Transmitter 8236

TI-21711 Panel Indicator 8131

tu
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BABCOCK CONTRACTORS INC. Sp. 8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION        1

A Subsidiary ol PAGE_  _16.4-OFBabcock tnternational inc.

ORIGINAL BY R. MOYTA DATE 8/31/78 APPD. DATE

*-,l DATE 1/31/79 APPD. DATEREVISION         1 BY ZK

CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 0 I.

TAG MANUFACTURER AND SPECIFICATION
DESCRIPTION

NUMBER MODEL NUMBER NUMBER

,Loop No. 21712/PI Dwg: Y-25

Tar Precipitator Level Alarm

LS-21712 Level Switch (Ball Float) 8540

LAH-21712 Annunciator Alarm Point 8150

Loop No. 21713/PI Dwg: Y-27

Oil Precipitator Level Alarm

LS-21713 Level Switch (Ball Float) 8540

LAH-21713 Annunciator Alarm Point 8150

i                                    -



BABCOCK CONTRACTORS INC. SP- 8001
PITTSBURGH. PA. INSTRUMENT INDEX REVISION          1

A Subsidiary of
Babcock International Inc. PAGE_ 11.  A     OF

ORIGINAL BY R. MOYTA DATE 8/31/78 APPD. DATE

REVISION 1 BY ZK DATE
1(31/79

Appo. DATE

CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 0 I

TAG                DESCRIPTION
MANUFACTURER AND SPECIFICATION

NUMBER MODEL NUMBER NUMBER

Loop No. 21721/PX 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/PT Dwq: Y-25

Tar Precipitator Level Alarm

LS-21722 Level Switch (Ball Float) 8540

LAH-21722 Annunciator Alarm Point 8150

Loop No. 21723/pX Dwg: W-27

Oil Precipitator Level Alarm

LS-21723 level Switch (Ball Float) 8540

LAH-21723 Annunciator Alarm Point 8150

W
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BABCOCK CONTRACTORS INC. Sp- 8001
PITTSBURGH. PA. INSTRUMENT INDEX REVISION 1

A Subsidiary 01 18ABabcock 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 PROJECT NO. 3001 0 I

TAG                                          MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21731 /PI Dwg;  Y-29
Combined 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 Point 8150

Loop No. 21733/PI Dwg: Y-27
Oil Precipitator Level Alarm

LS-21733 Level Switch (Ball Float) 8540
LAH-21733 Annunciator Alarm Point 8150

e                  I
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BABCOCK CONTRACTORS INC. sp- 8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION         1

Bab„A'In,trniaa co aline, PAGE _31.A_OF
ORIGINAL BY DATE 8/31/78 APPD. DATER. MOYTA
REVISION 1 BY ZK DATE 1/31/79 APPD. DATE

CLIENT: ERIE MINING COMPANY PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21740/PI Dwg: Y-29

Mixed Gas Header Temperature
Indication

TE-21740 Thermocouple Assembly 8216

TT-217An TBmrprptiir* Tr,nvmi ++#r 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
I/P -21741 I/P Signal Converter 8041

TV-21741 Control Valve (Butterfly) 8610

*

-
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BABCOCK CONTRACTORS INC. Sp. 8001
PITTSBURGH. PA. INSTRUMENT INDEX REVISION             1

A Subsidiary ol
Babcock International Inc. PAGE _ 251...A_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 PROJECT NO. 3001 0 I

TAG MANUFACTURER AND  SPECIFICATION
DESCRIPTION

NUMBER MODEL NUMBER NUMBER

Loop No. 21800/PI Dwq: 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/P-21800 I/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

1                    1
1 
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BABCOCK CONTRACTORS INC. Sp. 8001
PITTSBURGH. PA. INSTRUMENT INDEX REVISION        1

A Subsidiary ol
Babcock International Inc. PAGE  21 A  OF

ORIGINAL BY R. MOYTA DATE 8/31/78 APPD. DATE

ACVISION 1   BY ZK c    APPD.          ·      DATEDATE 1/31/73
CLIENT: ERIE MINING COMPANY PROJECT NO.  3001  0 I

TAG MANUFACTURER AND SPECIFICATION
DESCRIPTION

NUMBER MODEL NUMBER NUMBER

Loop No. 21804/PI Dwg: Y-25

High Pressure Steam Drum-Level
Control

LT-21804 Level Transmitter (Displacement Ty  e) 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

I/P-21804 I/P Signal Converter 8041

LV-21804 control Valve (Globe) 8612

Loop No. 12805/PI Dwg: Y-25
High Pressure Steam Drum
I,evel & Tempprattire TnAication

LG-21805 Gauge Glass 8400

TI-21805 Dial Thermometer (Bi-Metal) 8201

Loop No. 21806/PI Dwg: Y-25
High Pressure Steam Drum
Pressure Record 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

E

J

i
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BABCOCK CONTRACTORS INC. sp. 8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION 1

A Subsidiary ot
PAGE 22 ABabcock International Inc. 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 PROJECT NO.  3001  0  I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21807/PI Dwg: Y-25
High Pressure bteam urum
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 Air alowers rressure
TnA i r•Atinn/Alarm

PS-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

S

I



BABCOCK CONTRACTORS INC. sp. 8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION          1

A Subsidiary of
Babcock International Inc. PAGE-23-_A_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 PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21811/PI Dwg: X-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
Tnairation

FI-21812 Rotameter 8405

/

Loop No. 21814/PI Dwg: Y-27

Oil Precipitator Purge Gas-Flow
inaicarlon

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 8150

PRV-21815 Pressure Regulator Valve 8660

-.

W4 -
&
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BABCOCK CONTRACTORS INC. Sp- 8001

PITTSBURGH, PA. INSTRUMENT INDEX REVISION 1

A Subsidiary 01                                                                                                                                             PAGE      24- -A     OF                          Babcock International Inc.

ORIGINAL BY R. Moyta DATE 8/31/78 APPD.. DATE

REVISION          1 BY ZK DATE 1/31/79 APPD. DATE

CLIENT: Erie Mining Company PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATION
DESCRIPTION

NUMBER MODEL NUMBER NUMBER

Loop No. 21820/PI Dwg: Y-29
Combustion Air Blower Pressure
ind,i*catii.grv'A]jwn

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

Gas Cooler Water Return-TemperaturE
Indication

TI-21821 Dial Thermometer (Bi-Metal) 8201

Loop No. 21822/PI Dwg: Y-25
Tar Precipitator Purge Gas-Flow
Tnli -2+ 4 An

FI-21822 Rotameter 8405

.

.

Loop No. 21824/PI Dwg: Y-27

?A liESE Ritator Purge Gas Flow

FI-21824 Rotameter 8405

-

i



BABCOCKCONTRACTORSINC.                                              SP- 8001
PITTSBURGH, PA. INSTRUMENT INDEX     1REVISION     __ ..--.

A Subsidiary 01
Babcock /nternational /nc. PAGE.-2-5--. A-_.-OF

ORIGINAL BY R. Moyta DATE 8/31/78 APPD. DATE

REVISION   1     BY ZK DATE 1/31/79 APPD. DATE

CLIENT: PROJECT NO.  001 0 IErie Mining Company

TAG                                          MANUFACTURER AND SPECIFICATION

NUMBER             D
ESCRIPTION MODEL NUMBER NUMBER

Loop No. 21825 /PI Dwg: Y-29

Flare Stack Flame Supervision
Alarm

BS-21825 Flame Supervision System By Others

BA-21825 Annunciator Alarm Point 8150

PRV-21825 Pressure Regulator Valve 8660

-

i
9
11
461



BABCOCK CONTRACTORS INC. sp- 8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION              1

A Subsidiary of
Babcock international inc.

pARB 26 A  nF

ORIGINAL BY R. Moyta DATE 8/31/78 APPD. DATE

4 REVISION           1 BY ZK DATE 1/31/79 APPD. DATE

CLIENT: Erie Mining Company PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATION
DESCRIPTION

NUMBER                 1                       MODEL NUMBER NUMBER
1 .                                                               F

                        ·                   Loop

No. 21830 /PI  Dwg:  Y-29
Combustion Air IBlower                                        <
Pressure Indication/Alarm

PS-21830 Pressure SwitcH                                                  8331

PI-21830 Pressure Gauge                                    1             8301

PAL-21830 Annunciator Aldrm Point                            1              8£50

8180HS-21830 Selector Switch                                  I

PL-21830 Panel Lamp                                       '             8180

Loop No. 21831/PI Dwg: Y-29
Gas Cooler Water Return-
Temperature Indication

TI-21831 Dial Thermometer (Bi-Metal) 8201

Loop No. 21832/PI Dwa: Y-25
Tar Precipitator Purge Gas Flow
Indication

FI-21832 Rotameter 8405

Loop No. 21834/PI DWg: Y-27
ull Frecipitator rurge
Gas Flow Indication

FI-21834 Rotameter 8405

W

 
62
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BABCOCK CONTRACTORS INC. sp. 8001
PITTSBURGH, PA. INSTRUMENT INDEX REVISION 1

A Subsidiary ol
    Babcock International Inc. PAGE _21  A-     OF

ORIGINAL BY R. Moyta DATE 8/31/78 APPD. DATE

REVISION 1 BY ZK DATE 1/31/79 APPD. DATE

CLIENT: PROJECT NO. 3001 0 IErie Minina Comoanv

* TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21835/PI Dwg: Y-29
Flare Stack Flame

Supervision Alarm

BS-21835 Flame Supervision System By Others

BA-21835 Annunciator Alarm Point 8150

PRV-21835 Pressure Regulator Valve                                       8660

E

i

E



BABCOCK CONTRACTORS INC.
SP- 8001

PITTSBURGH, PA. INSTRUMENT INDEX REVISION            1A Subsidiary ot
Babcock International Inc. PAGE_-28.8-OF

ORIGINAL BY  R. Moyta DATE 8/31/78 APPD. DATE

REVISION            1 BY ZK DATE 1/31/75 APPD. DATE

CLIENT: Erie Mining Company PROJECT NO. 3001 0 I

TAG MANUFACTURER AND SPECIFICATIONDESCRIPTION
NUMBER MODEL NUMBER NUMBER

Loop No. 21840/PI Dwg: Y-27

Purge Gas to Oil Precipitators
Pressure Reduction

PRV-21840 Pressure Regulating Valve 8660

PI-21840 Pressure Gauge 8301

Loop No. 21841/PI Dwg: Y-25

Purge Gas to Tar Precipitators
Pressure Reduction

PRV-21841 Pressure Regulating Valve 8660
' PI-21841 Pressure Gauge 8301

' .

.
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BABCOCK CONTRACTORS INC. 8021SP.
PITTSBURGH, PA. SIGNAl, ('ONVERTF.R

nEVISION
A Subsidiary ol SPECIFICATION

Babcock International Inc. PAGE  __.1  ... -OF     1

ORIGINAL BY  L M \A/ DATE 9-15-78 APP[). DATE

1 .REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING CO. HOYT LAKES, M N. PROJECT NO 3001 +I

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 signal 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 to.5% of span.

2.5   A recessed or covered terminal block shall be provided for
electrical connections.

2.6  Each unit shall be supplied with n permanently attached corrosion
resistant tag showing tl,e manufacti,rer's name, model. nnd serial
number, und the instrument tag number.  The instrument 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 quantities and terms as specified in the purchase order.

A.  Drawing and Manual Index
B.  General Arrangement Drawings
C. Electrical 7"94-#4<*#MY Drawings

(schematic and interconnection)
D.  Operation and Installation Manuals
E.  Maintenance Manual & Parts Liht
F.  Recommended Spare Parts for  2  Years Operation

3.2 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., detailedA

-,                           model number or list of furnished options)

*
t
:
9
e
Z
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BABCOCK CONTRACTORS INC. 8021SP-
PITTSBURGH, PA. SIGNAL CONVERTER REVISION

A Subsidiary ol DATA SliEET             PAGF      OF  1
Babcock International Inc.

ORIGINAL BY LMW DATE9-25-78 APPD. DATE           |

MVISION BY DATE APPD. DATE

CLIENT: ER\E MINING CO. HOYT LAKES, MN. PROJECT NO. 3 0 0 1*1

SEE
TAG NO. NOTE *I
REVISION

QUANTITY                           1

MANUFACTURER              *
4                                                                                          

               1

MODEL NO.
GRATE SPEED                         I

SERVICE CONTROL                                                  
SIGNAL INPUT - RANGE 4 - 20mA DC

INPUT IMPEDANCE * 1
SIGNAL OUTPUT - TYPE SEE NOTE * 2-

- RANGE 4076 OPULSE%IR
(DIRECT/INVERSE) OUTPUT INVERSE
POWER + 24 V. Dc.
MOUNTING REAR  P NL .
NEC AREA CLASS. GEN. PuRP.

ENCLOSURE                            t

1-

*  BY  B I D D E R
NoTE*t) SC-li\24 50-21124 Sc-2132-4  56-21414-  Sc-2152-4

'4

NOTE *2-)  SPDT  CONTACT CLOSURE  R.ATED  SA )ICSVAL,MLM\MUM•

 
m
9

E LOCATION

--



BABCOCK CONTRACTORS INC. SP-
8030

SWITCH - ELECTR()NlC S ].(;NAI. MONITOR .......   ...*

PITTSBURGH, PA. REVISION
A Subsidiary ol SPECIFICATION

Babcock International Inc. PAGE  ._.1...OF___L

ORIGINAL BY  L M W DATE   - 20 -78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MINIAIG Co. Hoyr LAKES, MN. PROJECT NO.  3001  4 L

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 poidt shall be conveniently and continuously adjustable
over the fullmA 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 solid state.

2.6   Operating point drift shall not exceed tl.0% of range span for an
ambient temperature change t35'F.

2.7  The unit to be furnished witii isolated relay contacts in the arrange-
ment specifidd on the data sheet. Relay action sliall be fail safe,
meaning re].ays 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 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 L Piping Drawings (schematic and interconnection)
D.  Operation and Installation Manuals
E.  Maintenance Manual and Parts List
F.  Recommended Spare Parts for 2. Years Operation

:
-

3

1                    --
L                                            -



BABCOCK CONTRACTORS INC. SP - 8030
SWITC11 - ELECTRONIC SIGNAL MONITOR . - M.-....  -.--

PITTSBURGH, PA. REVISION -.       .....   ........_.--_.
A Subsidiary ol SPEC1F1CAT1ON                                             2          2.

Babcock International Inc. PAGE __.. .___OF

3.2 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)

CO

m

4
Z
W
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BABCOCK CONTRACTORS INC. 8030SW VI- CH SP-
PITTSBURGH, PA. ELECTRONIC S\GNAL MONITOR REVISION

A Subsidiary 01
Babcock Intornational Inc. DATA 5 M E ET PAGF | of 3

ORIGINAL BY LMW DATE 8-3-78 App[1. DATE
1

REVISION BY DATE APPD. DATE

CLIENT: ERI E  AAINI N G CO. HOYT LAKES MN. PROJECT NO. 300l *I-                                                                                           3

ITEM NO. SEE NOTE #1 SEE   No TE#2-   SEE  NOTE#3

REVISION

QUANTITY i 0 10 10
MANUFACTURER             *
MODEL  NO.

L, P. BOILER. L.P. BO\LE 2- B L A 'ST     PRMSS.SERVICE
\4 ATER. LEVEL PRe u ALARM A\- A R hA

MOUNTING R.EAR PAREL
INPUT SIGNAL 4-Zom A.Dc .........->

SET POINT - RANGE 4-20 8 A. Dc        ------...../---·----:t:. ........-->-

        - SCALE
ACCURACY .it . 0 70  SPA J

SWITCH - CONTACT FORM SPDT .-:31= . -    6
- RATING SA. \\SVAL M                                           >

¥   - DIFFERENTIAL M\N\MUM .* -,

N.E.C. AREA CLASS GEAl. P u R.P. 3,

ENCLOSURE                                                                      -3,                      >

SET PT. #1 - SIGNAL VALUE

1 &
- ACTION INC.SIG. SELECTABLE -->                                                                                                            >

SET PT. #2 --SIGNAL VALUE

1 & - ACTION INC.SIG.
&

TRIP PC SETTING VIA                      BLIDD-SET   IcKEW ->        - .--I.. ..... - I - .>

PowER SUPPLY 24-\/ DC --I-*

\ i.sk-71\04 LS\-1-1\2.0,1. LSM-21304 LGI-11404 LSH-11504
·NOTE ttl) i .     ... L   --   7  \  1  D 4 LE.L-)12.04   L€L-21'304 LSL-1\404  LSL-2\504

4

'.,PSH -1,1 06 PSW-21206 PSH-11306 PSH-21406 P 51.1 -2 I SO 6  4 -2,PSL-21106 PSL-2.1106 PSL-11304 PSL-21406 PSL-21506

3  li 3) PSH-11\10 PSM-112\0 PSM-113\0 PSH-2\410 PSW-21510
PSL--11 10 PSL-1\110 PSL-21310 PSL-7.1410 PSL-2 1510

* BY KIDDER



BABCOCK CONTRACTORS INC. SWITCH sp- 8030
PITTSBURGH, PA. ELECTRONIC SIGNAL MONITOR REVISION

A Subsidiary ot
Babcock international inc. D A-r /4 SHEE r PAGE Z OF R

ORIGINAL BY LMW DATE 8- 4 -78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: PROJECT NO.   3 0 0      *I

ITEM No. S S E  Aro T E  t i PS-21800 SEE  WOTE * 1

REVISION
1 QUANTITY 5                          1                          2

 
MANUFACTURER   *
MODEL    NO.

T O P    G A S TEMP. COM BU ST I ON     A 1 R. \A.P. STEAM DRUM
SERVICE PRESS A LARY\ HzO LEVEL ALARMALARM

MOUNTING REAR PANEL - ->->
INPUT SIGNAL 4-20 MA. Dc. --44                                       -4

SET POINT - RANGE 4 -20 mA·DC D.                                .>

-        - SCALE ,-' -

IACCURACY :t  .51 SPAN -I--h -- -4-
l.

jJWITCH - CONTACT FORM S PDT                                     M
- RATING 5-A 11 5 VAC >-                        i

¥   - DIFFERENTIAL MIN. > 2.

  N.E.C. AREA CLASS GEN. FURP. >
1

+
i ENCLOSURE

SET PT. #1 - SIGNAL VALUE        -

1 &
- ACTION INC.SIG. DE-ENEKG,le -·     >   SELECTABLE

SET PT. #2 - SIGNAL VALUE L

1 1
- ACTION INC.SIG.

TR\P PT. SETTING VIA SCREW
BLIND SET

POW'  E. R          S.U PPLY 2- 4\/ D C -I----.b --1=

NOTE *t I)TAG No. TS-2llit  TS-2-1244- Ts-11314- Ts-21414  TS-ZI514-

*2)TAB Alo:LSH-2\804, LSL-2\804

* BY BIDDER



BABCOCK CONTRACTORS INC.                                                                                                                               Sp.    80 30SWITCH
PITTSBURGH, PA. ELECTRONIC SIGNAL MONITOR REVISION

Bab,OAG  nbts r  ;Ln,l ind. DATA SHEET PAGE 3 0F_-
R ORIGINAL BY L MW DATE 8-4-7 8 APPD. DATE

REVISION            C             BY LMW DATE 2-19-79 APPD. DATE

CLIENT:  E R I E   M I N I N G CO. HOYT LAKES , MN. PROJECT NO.  3 0 0 1 +  I

I TEM NO. SEE NOTE # 1   SEE NOTE t# 2
REVISION                                          1

QUANTITY                   2         '5
MANUFACTURER             *

MODEL NO.                *

SERVICE H.P. sTEAM PRUM G re SPE D
PRESS ALARM       Co   TROL

MOUNTING REAR   PANEL
INPUT SIGNAL 4-IOWA.DC.
SET POINT - RANGE 4-zom.ADC

- SCALE                -

ACCURACY '3.0   .5%  SPAN
SWITCH - CONTACT FORM SPDT --->

- RATING 5A. 115 VAC. .#.----1.h

y   - DIFFERENTIAL MIN. .>

N.E.C. AREA CLASS GEN.    PU R.R ..>

ENCLOSURE                                             >

SET PT. #1 - SIGNAL VALUE

1 4 - ACTION INC.SIG. SELECTABLE              -· ...

SET PT. #2 - SIGNAL VALUE                                              6

1 & - ACTION INC.SIG.
*

1-E.\P   FE     S C).7-T I A J C,        V I A 5ET SCRECD -->BLIOD

rowER SUPPLY 24VDc 7-

I

 NOl E #1') PS -11806, PSL-21806 6
6      L£&   Al. i)TAG 130    SY-Zi\24       57-21114       5/-1.1 314         SYL\12.4     59-11514

=0

* BY BIDDER



BABCOCK CONTRACTORS INC. 8041
I/P SIGNAL CONVERTER SP-..._  . ..._..      .    ._. .    ._....

PITTSBURGH, PA. SPECIFICATION REVISIONA Subsldla y 01                                                                                                                                      1                     2
Babcock /nforhotiond /nc. PAGE .... OF__._.

ORIGINAL BY LMW DATE 9-·25-78 APPD. DATE

REVISION BY DATE
'

APPD, DATE

CLIENT: ERIE MINING Co. HOYT LAKES MN. PROJECT NO 30 01  6 L
1

1.0   SCOPE

This specification shall define the physical and performarrce 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 bESCRIPTION

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 otherwise specified, the output signal range shall be
3 to ]5 psig. Except for thetnA. DC signal. i.nput, no other

-·                    electrical circuit connections shall be required.

2.3   The transducer shall be provided with zero and span adjustments.

2.4   Accuracy shall be within t 0. 5% of span.

2.5   The output signal shall be directly or inversely 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 gages. 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.

",

 

i
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BABCOCK CONTRACTORS INC.                                                            '                    SP  -  8041
I/P SIGNAL CONVERTER ...-.--- IN-IM--*---

PITTSBUOGI{. PA. - SPECIFICATION REVISION   ..___..  ._--_  .___.
A Subsidiary of                                                                                                                         2                   2

Babcock /nternational /nc.                              :                                                                                         PAGE. -........__OF

3.0   DOCUMENTATION

3.1 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 & Piping Drawings

(schematic and interconnection)
D. .

Operation and Installation Manuals
E.    Maintenance Manual & Parts List
F.    Recommended Spare Parts for 2. ·Years Operation

3.2   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)

»

Ct)
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'AfF99% CONTRACTORS INC. SP. 8041

B1TTSBURqH, PA. I/P SIGNAL CONVERTER REVISION
A Subsidiary 01 DATA SHEET

Babcock international /no.                                                                                               
                                                       PAGF         1         ·     OF      5-

ORIGINAL BY LMW DATE 9-25-78 APPD. DATE

<               REVISION                                BY DATE APPD. DATE
.,

CLIENT: ERIE MININS CO. PROJECT NO. 3001

SEE
TAG NO. NOTE   *-1

REVISION

QUANTITY \0
| MANUFACTURER              **
MODEL NO.             -

VAR\OU S
SERVICE

INPUT - RANGE 4 -Zo MA D C

- IMPEDANCE
OUTPUT - RANGE 3-IS PAG
PNEUI41\TIC SUPPLY 20 Ps\6
MOUNTING Z "  P\PE

N.E.C. AREA CLASS CLI  DIV.8 6.. D

ENCLOSURE ExpLog,6099DOF

AIR. SEr wi·TH 600665 REOD D

* BY BIDDER
NOTE #I I/P-11164,*/p-11104,*p-11304,]Fp-214©4-  p-21504

VP-21109)9P-la 109,VP- 21309,*£-11409,*P-21509,

9 | 75)CATION -- -



BABCOCK CONTRACTORS INC. SP. 8041

PITTSBURqH, PA. I/P SIGNAL CONVERTER REVISION
A Subsidiary Of DATA SHEET

PAGF & OF 5
Babcock International Inc.

ORIGINAL BY  LM W DATE  9-15-78 APPO. DATE

REVISION                     BY                        DATE '

APPD. DATE

CLIENT:  ER I E MININO CD | PROJECT NO. 3001  *r

SEE
TAG NO. No-rE  * 1

REVISION

QUANTITY :0
MANUFACTURER              *

*
MODEL NO.

VARIOUS
SERVICE

INPUT - RANGE 4-ZO.ADC
1   - It·IPEDANCE

OUTPUT - RANGE 3-IS PSIG

PNEUMATIC SUPPLY 20 PS' 6

MOUNTING 24 Pips
N.E.C. AREA CLASS CL.I Dlvlr 6..D

ENCLOSURE EXPLOSION PROOF

A\R. ser WITH QAUGES 25& O

* BY BIDDER
NoTE *I)*/p-Zllil r/p-21111 49-Zi3ll 17P-21411 3/P-2ISal

VP- 21114 Z/p-21114.I/p-213,4  PP-21414    1/P-2\514

9
. .

9 LOCATION

--                                      1



BABCOCK CONTRACTORS INC. GB 8041
PITTSBURqH, PA. I/P SIGNAL CONVERTER REVISION

A Subsidiary 01 DATA SHEET PAGE  3  . OF 5
Babcock International Ino.

ORIGINAL BY LMW DATE 9- 25-78 APPO. DATE

REVISION BY DATE APPO. DATE           1

CLIENT: ERIE MINING Co. | PROJECT NO. 300 1  * I

1 SEE
TAG NO. NOTE  Z#  I

REVISION

QUANTITY 10
MANUFACTURER              *

*
MODEL NO.             -

VA£1006
SERVICE

INPUT - RANGE 4-10 mA Dc-

   - IIIPEDANCE M
*

OUTPUT - RANGE 3-15 PS,6

PNEUMATIC SUPPLY 2.0 P51 6

MOUNTING 1"     P \PE

N.E.C. AREA CLASS CL.L Ow.a G. D
ENCLOSURE IGXPLOSIONPROOF

Atil SET WITW GAUGES R.Em' D

* BY BIDDER
NoTE  *I)  1/p-ll l 15   3*- 21125    9*-1,31.5   7/A b425  1/A US 15

Vp-1-1114 9p-21116 -9Al,316  VP-ZI*16 170-2.152 6

i

*

9| LOKATTAN



BABCOCK CONTRACTORS INC. SP.. 8041
PITTSBURgH. PA. I/P SIGNAI, CONVERTER REVISION

A Subsidiary ot DATA SHEET
Babcock inte,national /nc. PAGF 4 . OF 5

ORIGINAL BY  L M W DATE 9-25-78 APPOI DATE

AEVISION BY DATE APPD. DATE

CLIENT:  ER\E  M I NINO CO- PROJECT NO.  3001   4  I

SEE
TAG NO. NOTE * 1
REVISION

QUANTITY to
MANUFACTURER *

*   '. ,
MODEL NO.

1

VAR I oU 5

SERVICE 111 !
INPUT - RANGE' 4-20 MAD.C.

7 -. IMPEDANCE *
OUTPUT, ·- RANGE 3-15  PSI G
PNEUI'lATIC SUPPLY 20 P51 6
MOUNTING 2"   P\,6-

N.E.C. AREA CLASS Cbt  Div X  6..D

ENCLOSURE EXPLOMOIPRZEDF

AIR SET WITW GAUGE RE(* D

.

*BY BIDDER
Ncrra *13 VP-2112.7,3/F-Zizz.7,]7P-21327 , 4'-2 1417,I/p-21517

 -2*180 1/p-21230 27P-2830  *-11430  P-2t530

.:

5 LOCATION
-



r

BABCOCK CONTRACTORS INC. SP- 8041

PITTSBURgH, PA. I/P SIGNAL CONVERTER REVISION
A Subsidlery ot DAT,\ SliEET

Babcook Into,national Inc. PAGF 5 OF 5

ORIGINAL BY L M W DATE 9-25-78 APPO. DATE

AEVISION BY DATE APPD. DATE

CLIENT: ERIE  MINING Co. |PROJECT NO. 3001   *L

SEE
TAG NO. NOTE * 1
REVISION

QUANTITY                          4
MANUFACTURER                 &

*
MODEL NO.

VARCOU 5
. SERVICE                                                                 

INPUT - RANGE 4 -ZD MA DC                                                                
                        I

4 - INPEDANCE . *
OUTPUT - RANGE 3 -15   PS, 66

PNEUI·LATIC SUPPLY -1- 0  PS 1 6

MOUNTING                          Z" 9 i PE
N.E.C. AREA CLASS CL.I  0*11   6 D

ENCLOSURE EXPLOG\OUPROOF

AIR SET WITH GAUBES RGB' b

\

** BY  BIDDER
NOTE *1) I/f- 21 707

I/P- 2\741
*p -1/800
I/p   -  2/804-

F
.

1 LOC TTAN                                      |



BABCOCKCONTRACTORSINC.                                                     8111SP-_.
PITTSBURGH, PA. MINIATURE STRIP CHART RECORDER

REVISION
A Subsidiary ol SPECIFICATION

Babcock.Intornallonal Inc. PAGE 1 OF       71

ORIGINAL BY  R.    1-1  0¥TA        DATE  8- / -7& APPD. TATE
1

REVISION BY DATE APPD. -.--..=

CLIENT: ER\E MINING Co. WOYT  LAKE S  1 WIN. PROJECT NO 300 1 +  I   .

1.0 SCOPE

This specification defines the physical and preformance charac-
teristics  of f lush 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 The miniature strip chart recorders shall be manufacturers
standard complying this Specification and the accompanying                 I
Data Sheet.

2.2 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 other mounting hardware.

2.3 Recorder shall have a minimum chart and scale length of four
inches. A chart tear-off mechanism shall be provided.

2.4 Terminals for external wiring shall be by screw type barrier
strip.

2.5 Recorder pens shall be capillary type with reservoir mounted
within recorder  case or  felt  tip pen. Reservoir .or  felt  tip penshall provide a minimum of fifteen   days of continuous service.

2.6 Chart drive speed shall be either 3/4 inch/hour or one (1)
inch /hour.  Chart drive shall be electric 115 volt, 60 Hz
hermetically sealed synchronous motor, unless otherwise
specified on accompanying Data Sheet.

2.7 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.

2.8 Recorder shall be supplied with an engraved nameplate, clearly
readable from the front of the recorder with the door clbsed.
Nameplate shall indicate on top line pen tag number and pen
color, middle line shall indicate pen funation, and bottom line
shall indicate pen chart.factor and'engineering.units.

CK)

29

i



BABCOCK CONTRACTORS INC. SP-8111
PITTSBURGH, PA. MINIATURE STRIP CHART RECORDER

REVISIONA Subsidiary of
Babcock  International Inc. SPECIFICATION PAGE 2.-. oF._1 --

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 4-PfrilrDrawings

(schematic and interconnection)
4.  Operation & Installation Manuals
5.  Maintenance Manual & Parts List
6.  Recommended Spare parts     lL      years operation.

I I

3.2 Each,document shall be marked with the following indentifyingData:

1.  BCI Job Number
2.  Customer Job Number         
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument identification as furnished.-

(i.e. detailed model number or list of furnished options)

:

E
.,
.

i



BABCOCK CONTRACTORS INC.
MINATURE STRIP CHART RECORDER

Sp 8111
PITTSBURGH. PA. DATA SHEET REVISION

A Subsidiary ol PAGF  |     OF  
Babcock International Inc.

ORIGINAL BY LMW DATE  8-2- 78 APPO. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE  MINING CO. MOYT LAKES MN. PROJECT NO. 3001 01
3

TAG NO. SEE   RoTE itt SE€     0 BTE    *1    SE€   noTE   * 3

REVISION
QUANTITY                          5             5             5

MANUFACTURER                                                                          _ _ 
MODEL NO.

    64\T of C  AL    L.P. 80\LER. L. R  80\LE R.
SERVICE To RS,F-,6 PREsS. S'TEArm LE/H R

NOMINAL SIZE 4XW" 6"  x  6"                                  7

CHART- - DRIVE Ecr. ELEcT.                                                  5

- SPEED 3/ ll/FA 3/4"/HR 5       1

-4-1.                        3- RANGE                   0   1 0 0-100
SCALE - RANGE

.       It

INPUT SIGNAL .4 OMAOC 4-20 MADC   > 1
POWER SUPPLY 24 DC 14 Voc            -     1
PEN 1 - FUNCTION VVEAG T PRE%SuRE p Lovv     RATE

i   - COLOR                EL           BLUE            >    1
PEN 2 - FUNCTION

t
-

COLOR I

PEN 3 - FUNCTION                                                         I

+   - COLOR
FACE PLATE LEGEND

9 J
IW\Ce,PAl, 34-VOC TRAUS. SUPPLY - REA< O R EN. t) --.

INJTRUMENT SAELF 1 DIV\DUA IN DIV.                                                 i
CORD SET REA' D REQ' D .....-  ---in..

NOTE -41)TABan•  '98-1NGS  OAL-11203   OR  21333   aR. 21403    arl-2190 3
212)TAG go. PR- 2\\06  PR-11106   PR-21306  PR-21406   PR-21506

*3)TAG No. FR-11\08 FR-11108  FR-71338  FR.-21408 · FR-2:foa

r

4\ * BY BXDDER
§

E I LOCATION 1      C P-C               1                4           1                  >



BABCOCK CONTRACTORS INC. SP- 8111
MINATURE . STRIP CHART RECORDER

PITTSBURGH. PA.
DATA SHEET REVISION

A Subsidiary of · PAGE_2-__ OF   5
Rabcock /nkinational lnc.

ORIGINAL BY     L MW DATES 8 - Z-78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING Co. HOYT  LAKES ) MN. PROJECT NO 300 1  *I

TAG NO. SEE    MOTE    # 1 SEE  NaTe   0 1   SEE  NOTE  *3

REVISION

QUANTITY                           5    ·        5             5
MANUFACTURER

 
MODEL NO.
---'I-

STEAh/1 #LowJ BLAST COMBUST/oAJ Al/2

SERVICE To Er>OCT-oR TE'Vlp/PRESS To 606,67-oR-FLoW

NOMINAL SIZE 6"x6"                      ...               *                                      ,

CHART.   DRIyE...._._.. .......__   .  .._._E-1-EC.75._.._ __

--.--»                                                            >

SPEED 3/4   "/H R ......-I.-*-* .- -1 1
---- 1.- RANGE 0-100 --3>

SCALE - RANGE

-INPUT_SIGNAL 4- -10#n A· Dc >

-POWER SUPPLY 24vac -I.-B

PEN 1 FUNCTION STERM FLOWRATE TEMP. FLO  RATE

- 11  / -1 -    - COL6R-J 1 - - 11.- 1  -   ..      ---- .BL-9-K ..__--. *._ -._BLS>..E BLUE
PEN 2 - FUNCTION -. PREss,

i I.- .  ... -

.t- COLOR RED
PEN 3 - FUNCTION SPARE

9.-- __Z- COLOR GREEJ
FACE PLATE LEGEND %1                                            TR- 2 H\D

4 1 1 .' PR-  1.l i t o
tt 3

INTI£ 62.AL+14 v.06 TR.AWi. SUPPLY op€    pe A    P E B
----1

INSTRUMENT SHELA \AJO\V\DUAL .23=

CORD SET RE Q' D          '                                           5                                             --

4

NOTE #1)TAB NO. FR-21109,FR-21209,FR- 2.1339, FR-21409, FR-21909 .

44:2)TAG ¥10.UR-7\\\D )11R-11210 , UR-113\0  , UR-2.14\0  , UR-21510

#3)TAG  NO, FR-lilli,FR--7.12\\  ,FR-213\\   ,   FR.··· 7.14(\   ,   FR-11%11

e    * B Y   8,0 0 eR
..
0                                                                                                                                                                                                                                                                                                                                                                -

o                                            CP-16 LOCATION Op-1 CP-1



BABCOCK CONTRACTORS INC.
MINATURE STRIP CHART RECORDER Sp 8111

PITTSEJURGH, PA. DATA SHEET REVISION
A Subsidiary ol PAGF 3 OF 9

Babcock Infernational inc.

OAIGINAL BY LMW DATE  8-3-7 8 APPD DATE       i

REVISION BY DATE APPD. DATE

CLIENT ERIE MINING co. HOYT   LAKE S, MN. PROJECT NO 3001 *I

TAG NO. SEE NOTE #' SEE NOTE # SEE  NOTE  * 3

REVISION

QUANTITY                                           5                     5-                     5
MANUFACTURER               **
MODEL NO.

TOP GAS C  EA,J   G R P GAS
SERVICE TEMP. LOLO   R A E F ow RA

NOMINAL SIZE
6 4 z    6 "                                                            1

CHART. - DRIVE.  -

ELECT                                                                                                       b

- SPEED 3/4 'VHR
0- 100- RANGE

SCALE - RANGE LATER
--

.......8-

INPUT- SIGNAL 4--2OMA.DC -4

2.4VDc im-
PQWER_SUPPLY
PEN 1 FUNCTION TEI 49

...
....FL ...   1.· p-:· 5.-      ..3--L·Aw  RAT S

--- i ... COLOR.._ -181«1.1--   .1        ----pd ,  1. , .---  ---   - .        -9.-,  -* E-*  .-=

PEN 2 - FUNCTION

i
-

COLOR
PEN 3 - FUNCTION

- ....

-_-7__-1- COLOR
FACE PLATE LEGEND

1---4-- 41   1
INTEGRAL +24V, TRANS. Q UPPLY Cal D RE Q. D
IESTRUMENT SHELF INDIVIDUAL
·CORD SET Rea.  D

\

1,1DTE  * rAG No. TR-2\\,4,-1- R-ZIZ\4,TR-ZEI4-,TR-214\4 , TR.-21514
42)TAGi wo. FR-1.\\15, FR--712IS, PR-·213\E, FR-21415, r R-215<5.

43)TAG, 1.iD. FE-2\21-1 , FR-lilli,FR 2\31\ I FR·11411 , FR 215 21

3 *BY BIDDER
I
I.

2 1   LOCATION                                                                      I C p-1
1

Cp-/
1 C P- i



BABCOCK CONTRACTORS INC. MINATURE STRIP CHART RECORDER sp. 8111
PITTSBURGH. PA. DATA SHEET REVISION                   ._.....

A Subsidiary ot
Babcock /ntr,national inc.                                                                                                                               

      PAGF     4- OF_. 5___..

ORIGINAL BY LMW DATE 8-3-7 8 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MININO CO. HOYT    LAKES MN. PROJECT NO.  3 0 0 1    + L
l

TAG NO. 5EE  NOTE * 1 FR-1\708 AR-1\709
REVISION
QUANTITY                          5              1              1

1 OANUFACTURER **                        1
MODEL NO.

 

SERVICE BED TEMP F L W F OW
GAS,F\ER To 6A3 e    EA 0   G    S

NOMINAL SIZE Gux 6"     1 1--.-  I. -      .... ........ ....  -

.. CHA.BT- - DRIVE... ELECT,

|   - SPEED 3/4 "/WR.

    - RANGE
O   -   l 00                                                >    

                                             >          3

SCALE - RANGE 400- 550 °F
INPUT SIGNAL 4 - 20  MA. Dc                                                         --          >

POWER SUPPLY 2*vDC
PEN 1 - FUNCTION TEMP FLO RATE P  L ou.3     RATE

.L- -  -- 90LOR_-__- BLUE
PEN 2 - FUNCTION

... - . . . -  -...-...-

i
-

COLOR
PEN 3 - FUNCTION

..11.- __-     COLOR
FACE PLATE LEGEND

41J
INTE&,RAL+14v, TRANS.SUPPLY REa' D
I N  : ,T R U M E N T     614 EL F INDIVIDUAL
CO.0 GET REd D >

NOTE *l)-TAB Ato. TR-11114,TR-21214, TR- 113 24, TR- 21414 1 Te-21514-

4

:

2 *BY BIDDER
E LOCATION C P-1 CP-, Cp-/



BABCOCK CONTRACTORS INC.
MINATURE STRIP CHART RECORDER · sp. 8111

PITTSBURGH. PA.
DATA SHEET REVISION

A Subsidiary ol PAGF    OF fS
Babcock Into,national Inc.

ORIGINAL BY  L A \A/ DATE 8- 3- 78 APPD. DATE

REVISION BY DATE APPD. DATE

|CLIENT: ERIE MINING CO HOYT  LAKES , hAN. PROJECT NO.   3001   *  I     _

TAG NO. PR-217\0 PR-1\800 PR-2\806
REVISION

QUANTITY                                           
MANUFACTURER               *

*
MODEL NO.

MIXED GAS cow  s u s r i o d   AIR         H, R      ST EAM
SERVICE PRESS PRESS DRUM- PRESS
NOMINAL SIZE 6"x 6"                               '-            -

CHA-RT-- DRIVE E LIECS -h                 -

SPEED 14"/HK -->
- RANGE 0-100 .4

SCALE - RANGE
. . . . . . . . . . . -

INPUT SIGNAL 4-ZOM.A.   DC- ,- -  > -

POWER SUPPLY Z+VDC            ->           '          +

PEN 1 - FUNCTION PRESS. ,                           -*

t- - COLOR BLUE -----.---->                            >

PEN 2 - FUNCTION .-I

-

COLOR                      
PEN 3 - FUNCTION

+   - COLOR -

FACE PLATE LEGEND

4                     V

INTEGRAL +24v. TRANS. SUPPLY Rfa' D, .-I Rea' D.

INgTILUMCAJT gliE.LF \\JD\VISUAL    k i   >

CORD gET REd D ->

* BY BIDDER

...

.

1

E LOCATION C?- I CP-\ Sp-\

l



BABCOCKCONTRACTORSINC.                                               sp- 8131
PITTSBUAGH, PA. MINIATURE PANEL INDICATOR REVISION

A Subsidiary ol SPECIFICATION                        1        2PAGE OFBabcock International Inc.

ORIGINAL BY LAAW DATE  2-8 -78 APPD. DATE

REVISION BY DATE APPD. DATE
'W

CLIENT:   ERIE M I N I N A Co. HoYT LAKES MN. PROJECT NO. 3 001  4 I.
1

1.0  SCOPE

1.1   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  The Miniature Panel Indicator shall be Manufac-
turer's standard assembly conforming to this
specification and the accompanying data sheet.

2.2  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.

2.3  Internal illumination, when required, shall
utilize a 24 volt DC bulb, readily
changeable without removing gage from panel.

2.4  Zero and range calibration shall be adjustable
without removing gage from panel.

2.5  Scales shall be white with black figures and a
minimum of four (4) inches long.

2.6 Adjustable· alarm set points shall 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.

.1

¢0

 

S



BABCOCK CONTRACTORS INC. SP- SP-8131
PITTSBURGH, PA. MINIATURE PANEL INDICATOR

REVISION
A Subsidiary 01 SPECIFICATION PAGE 2  OF 2Babcock International Inc.

0111GINAL BY R.M047-A DATE  - S -7g APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT:NT: FR-1 6 r·l,AliNG LD. PROJECT NO Sool 0 I

2.7 Each miniature Panel Indicator shall be supplied
with an engraved nameplate, clearly readable
from the front of the indicator when the indi-
cator is mounted 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.

2.8  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.

3.0  DOCUMENTATION

3.1  The following certified documents shall be sub-
mitted 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

Years Operation

3.2  Each document shall be marked with the following
indentifying Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as

furnished options)

.

.-
(.
.,

0 4.,

'.,

W

-
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BABCOCK CONTRACTORS INC. 8131SP-
PITTSBURGH. PA. MINIATURE PANEL INDICATOR

REVISION                             -
A Subsidiary of DATA SHEET

(tubcoc/, hite,nationa/ /nc,
PAGF 1 0 F-L

OAIGINAL BY LIVIW · DATE 8-8-78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT:  E R I E    M I N I N G CO WOYT     L A K E S    ) MN. PROJECT NO. 3001  4 I

TAG NO. SEE NOTE *1 Tl- 1\740

REVISION

QUANTITY                                          3                     1
MANUFACTURER *

*
MODED NO.

...

GAS COOLER- GAS COC,LEL
SERVICE 60-r LET TEMP INLET TEMP.

SCALE - TYPE VER-TICAL                   '                        >
-.

- RANGE , 4

LENGTH                                4"                          -4
r- I  C.. 0"u

ACCURACY - % RANGE £ 2 90                           >

INPUT SIGNAL 4-10 M A.  D c                                         >

ILLUMINATION

ALARM
.

FACEPLATE LEGEND

PoWER. SOPPLY 24\/DC ---P

INTESRAL TRAAS. PWR, SUPPLY -5-29:V- RE*D       > -   -

.---........--

195-rE.Lifv\EOT' SHELF REQ' D                                          ) -.---

CoRD SEr REQ' D                                      >

NOTE *11 TL-11711 )TI-1\72.1 )TI-11731

.

3   * BY  Bl DDER
.,
0

E 1
LOCATION CP- 1                     -               >



BABCOCK CONTRACTORS INC.INC. M,NIATURE       W ANUAL sp-381_41_-_
PITTSBURGH, PA. LoADINO, S-TArION REVISION_

A Subsidiary of
Babcock International Ind. SPECIFICATION PAGE   OF.   1 -...__

ORIGINAL BY R.Mo TA DATE S-1-1g APPD. DATE

'9 REVISION BY DATE APPD. DATE

CLIENT: € TZIE 9%11 Nt B.1 Cm CO, PROJECT NO. 300\*I

DESIGN CRITERIA FOR MINIATURE MANUAL LOADING STATION

Case 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:

A.    BCI Job Number
B.    Customer Job Number
C.    BCI Instrument Specification Number
D.    Instrument Tag No. (from data sheet)

2                E.    Exact Instrument Identification as furnished (i.e., detailedN.

2                      model number or list of furnished options). n

C'
Z
W



BABCOCK CONTRACTORS INC. MANUAL LOADER- SP- 8141
PITTSBURGII, PA.

Ba»(1:,nbts   :Lt, inc. DATA SHEET PAGE__ .___ OF_- -
REVISION_----..._.--

ORIGINAL BY   L M \W DATE 8-1-78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: E RIE W\IN,NC  CO, PROJECT NO. 3 00 I  t I

TAG NO. SEE    NoTE    * 1 SEE   do TE    * 2 SEE   NorE  # 3

REVISION

QUANTITY                        5              5              5
MANUFACTURER                                 _.-1  .._
MODEL NO.           '    *

0 Li ST    CY C l. 06  E TA R   C '/CLop E EME R.&,-*CY
SERVICE GME R,     R.1-L 1 5 F BLOW  Dowd  CourROL   DRAFT    V €Fir
NOMINAL SIZE

3'* 4                              >                                >

f I

INPUT - SOURCE
-  .             ---1,810 UAL - It-0-e-8-

- >
- RANGE D- 100 >
- GAUGE -0

OUTPUT - RANGE
4  -_10 .m  A                                                              >                                                                ,

     - GAUGE O-100 5                  >

SET POINT _.MA RUAL 4                   -,

SWITCH - TYPE -

f
- NAMEPLATE -

SUPPLY +2 ty_.p.c. ->                                    >

MOUNTING FLUSH PADE L      >       ).
N.E.C. AREA CLASS G 60 ?JRP. .

ENCLOSURE    1 ,1,      >

.

MOTE  # 1  FOR TAG NO.  IC-1\115. HC-2r225, HC- 11315, Hc-21415 , HC-21915
*2 F0R TAG NO. IC-2,116  ,HC-21116,0(-21326, HE-21+26, WL-1152.6

*3  FOR  TAB  NO.  AL-21130, WC-21230,HC-21330,HC-21+30,  HC-2/530

M

91E BY BIDDER

LOCATION -T- -2-f-, 49-( C-P-l



BABCOCK CONTRACTORS INC. at 41
PITTSBURGH, PA.

· INSTRUMENT DATA SHEET    sp-
REVISION  

A Subsidiary ot MANUAL LOADERBabcock International Inc. PAGE-OF_    ___

ORIGINAL BY  12..t-40 47*A DATEL-/ 0-7 R       APPD DATE

AEVISION                           1                    BY   LM W DATE  2-19-79 APPD. DATE

PROJECT NO. 3 0 0;  *  ICLIENT:  E RIE     A A I N I N  (S,     CO.·

TAG NO.   1  8 ELO /  it-2 BELOW  

REVISION                                          

QUANTITY                      5               5

MANUFACTURER -       6

MODEL NO.                *
AIR IRTAKE GASIFIER BED  TEMP

SERVICE .re   e DUCTO K CONTAOL
NOMINAL SIZE

. --__3  -'-'_X   6  " -                 -                                        >"

INPUT - SOURCE
. .-          M Auu AG·.KNaa.

   - RANGE ---     -.....0.11.00-.----.                                 >
   - GAUGE

OUTPUT - RANGE ---_4-··:ze-n·,lA - -I-Il-'.-- >
-I -I -..li.-.....

- GAUGE O-/_00. ___ =.

_SET P9INT . ti.ANUAL .>

SWITCH - TYPE ......

-

- NAMEPLATE
-

SUPPLY 4 24V_DC >
MOUNTING F L U S H  PANEL -31.

N.E.C. AREA CLASS 6EN  foefo sE -li

ENCLOSURE                                   *         11/                           

11  0    ,-1 C-z i,1 7,  H C  -1 1 Z.7.3     1-I C-Z I 3 -2-7,Hc-  7.1  4 17,  hI C-1 1 9 2 7

LJ
#-2) AC-21114 UC-21124 KC-21324 MC-21424  HC-21524

*-BY BIDDER

LOCATION CP -1 Cp-I



8142BABCOCK CONTRACTORS INC. SP.
PITTSBURGH. PA. MINATURE INDICATING CONTROL REVISION

A Subsidiary of STATION
Babcock International Inc. SPECIFICATION PAGE 1 OF    •

ORIG:NAL BY   R .   M o ¢ TA     i DATE  T-  1 -7 g APPD. DATE

REVISION BY
|

DATE APPD. DATE

CLIENT: ERIE MINiNB CO. HOYT  LAKES, Mu. PROJECT NO 300 1*I_

1.0  SCOPE

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.

2.0 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 6hassis.  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.

a,
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8142
BABCOCK CONTRACTORS INC.                                                                       SP-_ _

PITTSBURGH, PA. REVISION -
A Subsidiary of VINIATURE INDICATING CONTROL STATION              ---

..

Babcock International Inc. SPECIFICATION PAGE ..2 OF  

ORIGINAL BY   R  •*4  0 1-r/4           DATE g.l.7 f APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT.   E R I E      1 1  l A l A I  G     e o
PROJECT NO. 300 1 *I

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.

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 & ripinE»Drawings

(schematic and interconnection)
4.  Operation & Installation Manuals
5.  Maintenance Manual & Parts List
6.  Recommended Spare Parts fer   2

Years Operation

3.2 Each document shall be marked with the followi.ng
indentifying Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as

furnished (i.e. detailed model number
or list of furnished options)

./

.i
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BABCOCK CONTRACTORS INC. .  8142
MINIATURE INDICATING CONTROL STATIOb Sp

PITTSBURGH, PA. REVISION

8,»ct,';-,„aa;lonla, inc, DATA SHEET ,            PAGF  1    OFLL-
ORIGINAL BY LMW DATE  8-3- 78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING CO. WOYT LAKES, MN. PROJECT NO. 3001  *Z

TAG NO. SEE NOTE 41  SEE NO-rE *2. SEE  NOTE  * 3

REVISION

QUANTITY                           5             5             5

MANUFACTURER              *-.... -, .... *
MODEL NO.

A                                                 L.P. BOILER COMBUgrad CLEAX    4 AS
SERVICE LEVEL Ale FLOW TO COOLERS
TYP.E_ FLUSM   PANEL            -                   0                                              -   4

NOMINAL SIZIZE..  - .-  . -   ....._--    .--3.'4.6." -_       . . . .                           ---

SIGNAL - INPUT 4-1-0 mA.  D c                                                ,
i

*   - OUTPUT 4  -LOMA· Dc ILI
- 1-

SCALE RANGE
- . .

SET POINT REMOTE. LOCAL ...-J.

PROPORTIONAL BAND Re 9 D                                               *                   Reesp

RESET-.--- . --I.----I. .. RE«, D_.... ...le. .--  .         -- _ Red D

DERIVATIVE I.-I- -I.--.-
RE£* D  .-/*-/

ACTION
....       -     I. ....

POWER SUPPLY 2 4  V D C_                                                        b                         
               --·->

FACEPLATE LEGEND

1 1                                       --lAiSTR. 5 64 ELF INDIVIDUAL ---4.. -              1/
CORD SET REG2 D -M. >

NOTE .41:1) TAG NO.  LI C-11 lOt, Ll c- 11204, Llc-LI 304, LIC-11404-, Llc-21504
42)TAG NO. FIC-lilil , FIC-1\1 1 , FK-11311 j FIC-214ll , FIC-7.1511

*3)TAG Alo. TIC-11\14 /TIC-2\2\4  ,-rlc-2\314, TIC-2I414; TIC-215I4
/4

L

  * BY BIDDER
(9

E LOCATION CP- \ CP-\ Cp-\



BABCOCK CONTRACTORS INC. .  8142
PITTSBURGH, PA.

MINIATURE INDICATING CONTROL STATIOb Sp
AEVISION

1

...1.,-:a;:-,... DATA SHEET ,           PARF  Z  OF z
ORIGINAL BY LMI/\1 DATE  8-3- 78   Appo DATE

1' REVISION BY DATE APPD. DATE

CLIENT: ERIE MINIVB Ca. WOYT   LAKES  3 MN. PROJECT NO. 3001 *I·

TAG NO. TIC-21741 P I C-2 1 800 LlC-21804-
REVISION

QUANTITY                                                           
MANUFACTURER 4.                                                  --- *
MODEL NO.

MIXED BA5 CotABUSTIOJ 64.P.    STEAM  DRUM
SERVICE F R614\ COOLER S AIR. \AEADER.

TYP.E_ FLUSH PANEL ->-                     ,
- -   ....I-'. ... - -..

NOMINAL SIZE 34 x 6 ".---_            1'

SI-(NAL._- INPUT 4120 MA.   D c                                  >                                       b
+   - OUTPUT 4-20 MA. 00             -,

SCALE RANGE                '

SET POINT LOC-AL > >
PROPORTIONAL BAND REL£D         · > ,
RESET REA' D -7                             b

DERIVATIVE REG'' D -

ACTION                                                                                                                      
                                                                                                  -··,

POWER SUPPLY 24\/ DC                        >                 ..A
FACEPLATE LEGEND

1 -4-            1
INST R S\\ELF IND,v \DUAL                   -- , ,
--

CORD SET REd D 7- . 2.

*  BY  Bl DDE R

..
-

C•
.,
.

9 LOCATION Cp-1 Cp-/ _ Cp-\.·



BABCOCK'CONTAACTORSINC. 8149MINIATURE 1.NI)ICATING RATIO SP-                                   ._...
PITTSBURGH, PA. CONT 1(()1. S'I'A'1'I ON REVISION

/1 St,h,sidi,iry ol SI'l<(:11·'1(:A'1'1(,N         |  OF _1-mil,cock littornntiot,al Inc. PAGE

ORIGINAL BY LMW DATE 9-22.-78 APPD. DATE

j REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING CO. HOYT LAKES MN. PROJECT,NO 3001*I
)

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    The Miniature Indicating Ratio Control Station shall be manu-
facturer's standard assembly conforming to this specification
and the accompanying Data Sheet.

2.2   The case shall he of sturdy sheet steel, general. purpose con-
struction.  Case shall be suitable for flush panel mounting
complete with all required brackets, shelves or other mounting
hardware.

2.3   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.

2.4 The indicator scale shall be vertical, mounted on a plug-in front
pull-out chassis.  The measurement receiver units and automatic
controls shall be integra] with the chassis.

2.5   The coitrol 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.    i

2.6 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.

2.7    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.

2.8    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 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.

cO
,-
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BABCOCK CONTRACTORS INC. MINIATURE INDICATING RATIO SP - 8149
PITTSBURGH. PA. CONTROL STATION AEVISION

A Subsidiary ol SPECIFICATION                         2        1
Babcock /nternational /nc.                                                                                                                        PAGE ._......  ...___OF

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 certified documents shall be submitted to the buyer
, in quantities and torins as specified in the purchase order.

A.   Drawing and Manual Index
B.   General Arrangement Drawings
C.   Electrical G pit,l„a Drawings

(schematic and interconnection)
D.   Operation and Installation Manuals
E.   Maintenance Manual & Parts List
F. Recomniended Spare Parts fof -2. Years Operation

3.2    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)

6
"
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BABCOCK CONTRACTORS INC
MINIATURE INDICATING RATIO SP- 8149

PITTSBURGH, PA.
CONTROL STATION REVISION

A Subsidiary ol
Babcock /,11,1,n,·ifion.,1 inc. SPECIFICATION PAGF | OF  I

ORIC;INAL "YLMW DATE 9-22-78 APP[). DATE

REVISION BY DATE APPD. DATE

CLIENT:  E R I E     M I N I N G C O. HOYT LAKES, MN. PROJECT NO. 3001  *L

SEE NOTE
TAG NO. WO. 1

REVISION

QUANTITY                          S
MANUFACTURER              *

*
MODEL NO.

EDUC-rat
SERVICE Al'*TER*  CTL.

NOMINAL SIZE_ - -- --S#  --)(. --6- ":---.-
SIGNAL - INPUT 4--20 mA Dc .-

- OUTPUT .4-10 MADC
RATIO RANGE
VARIABLE RANGE 0 100
SET POINT
FORMULA
PROPORTIONAL BAND REa'-O -__

..-*.---......

RESET REa' 0
DERIVATIVE

-.-I--

ACTION
POWER SUPPLY +24 voc
FACEPLATE LEGEND 416/57EAM   RAT/O

NOTE *1) FAC-21109 FFC-21209 FFC-11309 FFC-21409 FFC-21509

2 * BY BIDDER
9
"TAN                                                    |                                     |                                     |                                     |



BABCOCK CONTRACTORS INC. sp--_-8./ SO   -_  _ANNUNCIA 012.PITTSBURGH, PA.
A Subsidiary ot

REVISION.       . _ .  . _ .

Babcock International Inc. SPEC/Fi CA-r/ON PAGE | oF.  2-__._

ORIGINAL BY 12. 41 0 57* DATY-1-78 APPD. DATE

REVISION BY DATE APPD.          '     DATE

CLIENT: ERIE AAININd CO PROJECT NO. 300\*I

DESIGN CRITERIA FOR PANEL ALARM ANNUNCIATORS

Panel alarm annunciators housing shall be suitable
for control panel mounting. Unit shall
be complete with plug-in sequence alarm modules,
auxiliary modules, as required,

com-
pletely pre-wired 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 1 4 \/DC 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, Z4 volt DC 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 auxiliary
modules do not eliminate any alarm point in the
cabinet.

Annunciator shall be furnished 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

s            the data sheet.

i
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BABCOCK CONTRACTORS INC. SP-8 \50
PITTSBURGH, PA. ANNUNCIATOR REVISION - - ---

A Subsidiary of PAOF 2 OF 2-Babcock International Inc.
1

SPECIFICATION

DOCUMENTATION

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 2   Years Operation

Each document shall be marked with the following indentifying Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i.e. detailed model number or list of furnished
options)

5

M



BABCOCK CONTRACTOAS INC. sp-  8150
PITTSBURGH, PA. A N N O N C 1 A-T O R

A Subsidiary ol POINT LiST REVISION

Bobcock /nlornalional /nc. PAGE        OF    4 _-

ORIGINAL BY 2 MOYTA DAr E 8-to-78 APPD. DATE

REVISION BY LMW DATE   2-1 9 -19 APPD. DATE

CLIENT: Evi\E   MINING   CO, PROJECT NO. Boo I *I
T /1., 4 DESC 17.IPTION

6)          COAL SuRGE Hoppel LE\/EL H\ 514   20/     A
LAL - 2\\00        4                P                 *                 4 LO ,   .4    0

LAH- 73\OZ'GRASIFIER.  C..06. L  LEVEL .HI A 20\ A
LAL-7-1 ;02 +  4 +L O* ,     t

1-AM-11\04 STEAM DRut\A
\ /A rER.

LEVEL Ht  D 'Lot 4
LAL-7.1 104                                                          LO   +    4    +
PAkA ·  2.1 1 O G PRESSL,R.E   )-1 1 0 10 1 #i
PAL- 21 106               /                                                          4                         L O      +        4        +

PAM--411,0  STSAVI /AIR- 12,LAST   PRE.srnuFLE  Hi
PAL- 1 1/1 0             +                     *                  *                                4                      LO
TAM-21114 Top <SAS  TEMPERATURE Hl
0-AH- 2„117.8  Dus-r CYCLONE  LEVEL  H;   CY 7.01  A
L.AH  '2-1019   TAR CYCLONE 4  CY 202 A

A- Ce-6 SURFE HoppER LEVEL H\\ 3N 10 1 B
L A L-1 1 101            *                          P                           4                          +L e 4 4     +

LAM-2.1-202 CRASiF,EFL CeAL LEVEL.  &4 i 4 201 5
LAL- ZIZOZ          *                           +         LO   6 4*
LAH-21204    STEAA/\      DRUAA    \ /Arr ER LEVEL    F4 1      D    to\   5
L A L-Z I 10 4                                                                                0                            *                  LO     4          4           0

PAH-ZI 106 PRE'SsURLE       H  l        D     2-01    8
PAL- 11 106                                 V                                          LO     4      +       *
PAM -1 12 1 0 STEAM /AIR   BLAST   PRESSURE  Vt)
PAL- 211 1 0             +                      4                      0                                  +                       Le
TAM- ZIZ 14 Top  GAS  TEMPERA-ri,RE   HI
LAH-1122-5 Dus-r  CYCLONE  LEVEL HI  CY Zol 8
LAH- 21229   TAR   CYCLONE       4           4    CY  7.02 8

.'

..#
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BABCOCK CONTRACTORS INC. sp--8150    -_-
PITTSBURGH, PA ANNUNCIATOR

A Subsidiary 01 POINT LiST REVISION.... --_.  _ .

Babcock International Inc. PAGE _._ ....OF  4
ORIGINAL BY R  M OYTA DA'FIE 8-10-78 APPD. DATE

REVISION                                           BY    L W\\A) DATE 2-19-79 APPD. DATE

CLIENT: ERIE MINING CO, PROJECT NO. 3001*I
TA F DESCR-IPTION

J          COAL SURGE. HOPPER LEVEL Ht BN ZOI C
LAL- 2.13Ol                    Q                #             #        LO   &      4    4
LAH-Z;302  G,AS,F,EFL COAL LE.VEL HI  A ZO\ C
LAL- 7.1801          *                   4            *         LO   4      #     4
LAH-'2.13045TEAw\   D RuN;    /A-r ER   LEVEL     4\     D  ZOI   C
LAL-  11304                  '                                                                          *

4 L O*   d  +

PAH-ZI 306 PRESSURE  8\  D 201 C
-(0 1    V        L.0 2 +2

PAH-21310    57-EAM /AIR.     5l-AST     PIR.ESSU FRE    M I
PAL- 11310       +             *             &                      +              LO
-rA.A- 71314  TOP   (,AS  TEN'\PERA-TLIRE  HI
LAR-2.1328 Dus"r CYcLaNE LEVEL H 1 CY   1-0 \   c.
LAM-21329      TAR        CYCLONE               4                      4            CY     Zet  C

6         COAL SUR-che HoppER. Leval- 141 eN ZOID
LAL- 11401         +                                     4              +         1-0 + 0    p

LAH-21402 CRASIFIER COAL  LEVEL  HIt A ZOID
LA\.- 21402       4              0         +      LO  *   4   +
LAH- 21404 STEAM D turvt WA-TER- LEVEL H 1 0 10\ DLAL- 21404         4  +L
PAM- .2.J 406                                      PRESSURE      1-4 \PAL- 21406 LO
PAH- 21410  STEAM /AIR   BLAST   PRESSURE    H 1
PAL- 21410      +            &            &                  0              L O
TAH. 2.1414   Top     (34456     Tak'\PERA-ru R.E    Hl
LAH-11428   Do -r    CYCLONE     LEVEL   'Hi    CY  201   D
LAH- 2-1419   TAR.  CYCLONE      4           2    CY  Z.01 D

.
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BABCOCK CONTRACTORS INC. 8150
PITTSBURGH, PA. ANNUNCIATOR SP-

REVISION  
A Subsidiary ol POINT L i ST PAGE .3         4OF__Babcock.Inteinational Inc.

ORIGINAL BY 2   M OYTA DATE 8-to -78 APPD. DATE

REVISION        ·1        BY LM\1) DATE  2- 1 9 -79 APPD. DATE

CLIENT: E RIE       Mi A l\N e CO PROJECT NO. 300141
T /4 Ci D E S C-l z. I P T I O N

&           COAL SUR(=16 AoppER LEVEL \,4\  arV -2.0\ E
LAL -7.\SO#     4           &             +            *       LO     4      4   p

LAH" Z1501* GIASIFIER   COA.U LEVEL  Hl   A ZO\E
LAL-1\501  +    4  9 L.0 4 4 4
LAM- 2.\504 STEArvi  DRUM  WATER  LEVEL HI  D -LOI E
L AL- 2-1504              '                                                        4                       P            L e   *        4      4

PAH-Z1504                                                            PRESSURS     M    O  ZO  IEPAL-11 506          *                                                  4                 Lo + + 4
PAH- 21510 STGAM /AIR  BLAFT  PRESSURE  H 1
PAL-11510 * * *   *L e
-r AH-2.1514   Top      G, S       TEMPERATuRE      HI
LAI-4 -21518 DUST CYCLoNE LEVEL H I  CY -LOI E
LAH- 2,529 TAR  CYCLe NE      *        8     CY 7.0-2 E

-

  1



BABCOCK CONTRACTORS INC. sp. _8 1 SO
PITTSBURGH, PA. ANNUNCIA-T OR-

A Subsidiary 01 Pot NT L \ST REVISION      .  

4Babcock li,tornational Inc, PAGE   OF.
ORIGINAL BY R.  AAOYTA     DATE 8-10-78 Appo. DATE

REVISION                                                BY   LI A W DATE 2- 19-79 APPD. DATE

CLIENT:   E 12.IE    M I N I N  4 C O, PROJECT NO. 5001*Z
77/3.0 C.- D E S C R- i P T I O N

LAB4-ZI112 TAR PR.ECIP,-rATOR LEVEL Al  M ZOI A
1-AM -2 1 122          1                                          1                                                                          v             1      5LAM- 21732'       1                                                                                                                        C

LAH -al: S o i l 1  M ZOZ A

ts:Z 1    4       ' '   c11'B
A PAL-2,8\0 CoMsob-rioN A,R SLOWER PRESS. Lo  8 201 4

;2211%                                                                        1                        '1                                   1                    1             1          '1         3

BA-21815 FLARE STACK PILe-T FLAME OFF J 20\ A

BA-*1 825                                               1              1             1      1      .,      8BA- 2-1835                                                                                                   C
PAH-21800  COMBusTION  AIR  HEADER PlZESSOR.E  HI \
LAH-Z1804   H. P,     STEAM    DR.UM     LEVEL      H I      0   20-2
LAL-21&04             &  L O + *
PAH-21 80(0   PR.£%su RE     H 1 D 2.02

PAL-Z,806 V             4    LO  4
LAH -21707   TAR  /OIL TANK LEVEL   A\GR      TN-2OZ

4
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BABCOCK CONTRACTORS INC.

PITTSBURGH, PA. Sp-/81  CalTIMER
A Subsidiary ol REVISION

Babcock International Inc. SPECiF/CAT\ON PAGE .1 oF._. L.--_

ORIGINAL BY 12.  M o q7* DATE 8-1-7T APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING, CO PROJECT NO.  3 00 1 +I

DESIGN CRITERIA FOR TIMER

Timer shall be manufacturer's standard assembly complying
to this specification and the accompanying Data Sheet.

Timer shall provide dial or digital adjustable timed
interval.  Interval 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 serial number,   and the instrument tag number.
The instrument tag number shall be 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 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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BABCOCK CONTRACTORS INC. sp-  8161
PITTSBURGH, PA. TIMER

REVISION

Bah,t m»w™L , inG DATA SHEET PAGF  |     OF  I

ORIGINAL BY LMW DATE  9 - 6-78 APPD. DATE

REVISION BY DATE - APPD. DATE

CLIENT:  E R I E M I N I N G Co. WoYT LAKES, MN. PROJECT NO. 30010 I

TAG NO. \SEE    NOTE     NOTE    =t. 2

REVISION                               /

QUANTITY                             /          5

MANUFACTURER              *

YA       /

MODEL NO.                       /
/                          SYS. RELIEF ON

SERVICE                                   /                     PWR. FAILURE
TYPE RELAY
TYPE DELAY OFF DELAY
COIL VOLTAGE 24 VDC
CONTACT - FORM SPOT

t        - RATINB 3 A.-115V AC
MOUNTING SURFACE
TIME RANGE AOI. 2.5 To 50 5EC.

NOTE 111) SC-11124 ,SC 11224, SC-2 l 32.4, SC 21424, . r -4, re A-7 ...    6- / ./ 6 -rl

NOTE  31 €)   KT- *21 \ 31,   KT-  Z \  23  1   )   KT-  11   3  3  \)    KT- -2.1  4 3  1,   KT- Z 1   5 31
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011IOINAL BY LMW I)ATI 2-19-79 Al,1,0. DAIC

AEVISION BY DATE APPD. DATE

CLIENT: ERIE MINING Co. | PROJECT NO. 3001 *I

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 designated as follows:

Number Equipment
Required Number Description

1 CP-1 Main Control Panel

2.0 WORK BY OTHERS

2.1 Receive, unload, store and install tlie assembled unit.

2.2 All instruments  will be supplied  to the vendor by otliers.

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   Cohtrol panel foundation.

2.6 Installation, calibration and start-up operations.

3.0   EQUIPMENT AND SERVICE REQUIREMENTS

3.1 Vendor shall furnish control panel boards  as described lierein  and
in the (lu,intities alld  s detailed in·the accompzinying des j.gn drawings,
Data Sh ets, and elernent.ary drawitigs.

3.2  Vendor shall furni.sh all puslibuttons, selector swi.tches, solenoid valves,
indication lights, relays and timers 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.
F
9
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3.4.3  Layout of ;all conduit and tubing inside panel, one (1)
print showing combined routing is desired.

4.0   GENERAL

4.1   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.

4.2 The Buyer or a designated representative, reserves the right to
visit the Vendor's plant for purpose of panel board inspection.

4.3 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, yet 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" steel 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 panels shall he constructed in accordance with
the Vendor's construction standards to yield a heavy gage

steel panel 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.

5
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5.1.7  Lifting angle shall be of. suitable size to prevent panel

from buckling.  Furnish and install removable eye bolt
lifting lugs with nuts welded to inside panel.

5.1.8  Make all instrument cut outs and drillings straight and true.
Round all sharp edges.

5.1.9  Clean thoroughly to remove all grease, oil and foreign matter.
I. sand all flat surfaces to remove any irregularities.

5.1.10 Apply one (1) coat of rust proofing compound.

5.1.11 Apply one or more coats of metal primer and sand smooth.

5.1.12 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, FlA 2109 .
Code M light gray, or equal.

5.1.13 Nameplates

All front mounted instruments shall be identified by a
laminated plastic nameplate showing service. All lights,
:iwilches, etc., r;hall 1,0 iclc:titified on the. front panel by
a laminated plastic nameplate showing service.

All naimil,latos s:hall he 1/16" thi.ck beveled rdge white
Lamicoid, Gravoply or equal with black center. They will

be fastened to the board with adhesive backing.  They shall
he approximately 1" by 3" included with 174" high characters
of uniform size.

All cc,mi'onents on the inside of the patin]th.ill be identified
hy durable labels located for easy visibility.

5.2   Electrical

5.2.1  All panel wiring shall terminate at terminal blocks located
as specified and numbered per Buyer's terminal drawing.

5.2.2 All panel wiring shall be neatly done and shall conform with
all applicable codes.

5.2.3 All'panel wiring, as far as practical, shall be run in ducts
with the wires tagged at each end.

0'4                            -U
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5.2.4  Terminal blocks for field wiring connections shall be

pressure type for i,L least #12 AWG field wire or equal and.
shall be labeled  wi.th  the aI'proprtate terminal numbers.
Terminals shall be arranged so that terminals for each

' circuit are grouped together. Two (2) spare terminals
shall be provided for each ten (10) active terminals.

5.2.5 All instrument and control power wiring shall. be rout.ed
through a single multi-circuit. breaker panel, Square D
Type   "QO" or equal.

5.2.6  Thermocouple, resistant thermometer, and other low power
signal wiring shall be separated from, or magnetically
shielded from, 115 volt power wiring, and be neatly arranged
in conduit or wiring duct.

5.2.7  Selector switches, pushbuttons, and lights shall be General
Electric miniature oil tight, or equal. Indicating lights
shall be transformer type for AC applications and resistor
type for DC applications.

5.2.8  All electrical control items (relays, timers, etc.) shall be

wired and identified per Buyer Elementary Diagrams and/or
loop diagrams.

5.2.9  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 each relay
shall he I,er Buyer's Elementary Drawing plus one extra set
of contacts.

5.2.10 Rear of panel shall be suitable lighted and provided with a
3 way switch adjacent to the access door. R & S fixture

type No. 6334A or equal. Extiosed flitorescent tlibes not
,lccel,t:al,le..  Conveltionce. c,ut lp.ts in front and rear sliall
be   provided  cm   each   panel.   section.

5.2.11 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.

5.2.12 Wiring shall be of No. 14 gauge flexible copper wire with
600 volt polyvinyl insulation. Color code as follows:
black wires - ground, white wires - neutral, red wires - hot,

green wires - control. When wiring miniature type indicating
lightu, use No. 18 gauge wire.

..
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5.3   Piping & Tubing

5.3.1   An instrument air supply system shall be provided as detailed
in the following paragraphs only if specified in the Panel
Data Sheets.

5.3.2 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. Each tube shall be
clearly identified by an affixed label presented on
loop drawings.

5.3.3   Tube fittins shall be Swagelok or equal.

5.3.4 All tubing shall be rigid]y supported and clipped either
to the panel or to a supporting brace. Tubing shall be
1/4" O.D. x .032 wall thickness copper tubc from field.
A minimum of 10% spare bulkhead connections shall be pro-
vided per panel section but in no case less than one (1)

spare. All piping and tubing shall be routed so as to
permit future instrument ad(litions without making changes
to existing installation and also to permit easy access
to all instruments for maintenance and adjustments.

5.3.5 Tee handle valves shal]. be used on the air manifold for
each air consuming instrument.

5.3.6 There shall be the three spare valved connections on air
manifold for every twelve (12) in service, equally spaced
on a minimum of 2-1/2" centers.

5.3.7 Unless otherwi se 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 line mounted outpilt pressure gage shall be
furnished for each regulator.

6.0   SUPERVISION

6.1 Testing

6.1.1 All tubing connections will be tested for leaks and shall
conform to ISA RP 7.1.

6.1.2   Test shall be conducted at maximum operating pressures.

6.1.3 All piping installations shall conform to Code ANSI-334.1.
:
.»
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8.0 MISCELLANEOUS

8.1   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.

8.2   Quotation

Quote unit price for the following additional instrumentation
(installed, piped and wired) which may be added at a later
date:

- Indicating lights
- Pushbuttons
- Relays
- Timers

9.0 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 Specification
by a list "Exceptions to Specification".

9.2 An 8" x 10" glossy color print of each front panel section shall
be provided on completion of the panel.

:
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DRAWING LIST FOR PANEL BUILDER

Drawing No. Title

*I Loop Diagrams

El. Elementary

SPEC 8,50  I Annunciator System

Name Plates List

4814-K-01-0/-2. Panel Drawing

.

-

9

 
0

4                                                                          .  1
-. -                                                                                                      .--                  1



BABCOCK CONTRACTORS INC. DIAL THERMOMETER sp._-8201·. --
PITTSBURGH, PA. BI-METAL REVISION.,__.___.___A Subsidiary of SPECIFICATION

Babcock International Inc. PAGE.__-J . ._.._OF_1
ORIGINAL BY '12.Hot-TA DATE g. .-7 g APPO. DATE            
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CLIENT: E R I E M I W I A t 6 Co. WOYT LAKES  /IN. PROJECT NO. 300101

1.0   SCOPE

This dpecification 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.

2.0   EQUIPMENT DESCRIPTION

2.1 Dial thermometers shall be manufacturer's standard
assembly complying with this specification and the
accompanying Data Sheet.

2.2 Thermometer 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  Separable 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 permanentlyattached 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   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 & Installation Manuals
D.  Maintenance Manual & Parts List
E.  Recommended Spare Parts 2   Years Operation

3.2   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 identificatilon as furnished

(i.e., detailed model number or list of furnished
options)

.
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O f{1( - ,I N A L 11YR    /\1 0¥ 7-          DATE  8- I -78
Apr'n. DATE

i ir:vi:; 1 0 N BY DATE APPD. DATE

CLIENT: ERIE  54/N'10 4 00 PROJECT NO. 300/*I
THERMOMETER  LL

1.     Ste,i,: Tlift'.1,10(12< Plain 11   Urtion l) 10. N,int, 11
Ii,i:111 11:(IT<  By Others O

11, Materi:11: 304SS 1 1 316SS *Milleri:,1.
2.    :11,·i,„i, l ji,iti„ Ti,re:,il:   Y, i„.'><   :s i, , i i (111'Or: .........

3.    Sten, Dia,noter:  ST b O  .250 in.,><  .375 in. U 12. Constrtiction: Dril
led 

Built·Up [J
4.    Case

Mate,io  , STD><
01 tier Ot her:

5. [)laI Si,c color _SkASK ON IUMITE Well Length Must Suit Stem Length.

6.    Sr:lie length Color

7.    1:ori„:   Fict, No. _--  Ailiust.,1,1(.><
8.    Fumi,i,1 C:ilil),al(ir [1 I ii,rm Seale,1 C,)Af   

* 11.   MI 11. & Moilel No.-.-... ..........-----.--.- -·

'9          ST
EM1--1

LENGTH

I l Ari- 6  --Il L f kBiF   FIG 1
1 Ill#c=o

135' | |

LEFT RIGHT

ri       801 TOM Ly    FIG  2
MIS FORM BACK FORM STRAIGHT BACK 135'RIGHT·LEFT

1- (STRAIGH11 (ANGLEI FIG 3 FIG 4.5 Fl66·7 FIG 8·9

Operating Stem Lag
Rev. Tag No. Range Well Conn. Service Notes

Temp Length Ext.

-rl- 11105 501 100 2.674        9   't               .3,41 NPT     y"       D    201     1          STEAM PRW'I

T, . 1109
71 · ZI 401            

-rt  - Z i  sof                                            V                                                                                                                                V                e                                        4

71- 7 11\3,  . 50/300 2500*
      -To P 61AS  To  C YCLONE

71 -   2 11)  1                       1
TI-ZAB            I
71-Z#419           1
71·11€13

-,44--0-J-U R.8      1
-rt-Zill,s--   _L    78-2,7198 _J__-1 -_-TI.-771/H+WHP -
TI-Lili 4 850 gS() 4oooF      r  COOL CLEAN (SASTI-7-11.14
71. Ll'314
71-J|tit
T,-1.1514          1               1                J                     i                                                      v                v

-17-1.1709 50/900 ZSO'F 9"                   7-Ae o IL -TAWK7*1 -11704   e/%00     7.So¥     2611                                                                                               +
77- 7.1106 101300 250.P Go'/ 70   -TAKI K

Notes:
* BY BIDDER

l.
"
:

                                                                                                                                                                                 ISA
FORM 520.14
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ORIGINAL BY 2 MOV-TA DATE  8 -2 -7 8 APPD· DATE

REVISION BY DATE APPD. DATE

PROJECT NO · 3001*ICLIENT: 612.1 E   M/Al/Nd,  CO,
THERMOMETER WELL

1.     Stum:   Th„,ododAPlain r) Union o 10.     None 11     Inclutled'*    By Others O
Mt,torit,1             11. Motoriol 304SS n 316SS*

2.     Mmn u, Union Th,ond:   'h „,)<  % in. u 01110,5

3.     Stom Diameter:   STD O   .250 in.,X.  .375 in. 0 12. Constrtiction: Drilled  Built·Up 0

4.     Case Materi<6„  STD * ORN Ollier:
5.     Dial Size P Color BLACK ou WHITE Well Length Must Suit Stem Length.
6.    Scale length COIOf

7.    Form:,  Fig. No.           Adjustable 
8.     CHI„nul Ct,lil„otor o. tle,m Sealed Cose

X  ...'.·  9.    MI It. & Mottel No

STEM . .

· ·/V Im LENGTH

4 k . -- L  fk..IliE     FIG. I ------ LE" RIGHT

 1  BOTTOM Ly-FIG 2
4w FORM BACK FORM STRAIGHT BACK 135'RIGHT·LEFT

|  (STRAIGH11 (ANGLEI FIG 3 FIG 4,5 Fl66·7 FIGS·9
1 .i

Opefating Stem Lag
Service NotesIlev. T.,g No. Ral,00 Temp Length

Well Conn. Ext.

71-11805 40/400 382.4 9" ,/44 A P.r       9 "        D   ZOZ      57/AM  DZLIM

TI-11 809   '                                                    ,      (006. WAM,  To COOLGRS

11          1        'T.   1Ti -  2-1 Bel                                                                 

r,-1:,10 0/do Isof " 1/4'I 3 1     BLAST  TO  WA,unRR-:

1

  iii iii              1                            i                       ;                               1                              1     ''            i

\

Notes:

*  BY   BIDDE R

LO

™
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r                                                                                                                                                                                ISA FORM 520.14
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ORIGINAL BY R .M O 17*A DATE 8- / -7g APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT· ERIE 1\/liA)(Ajal Co, PROJECT NO Boot *I

DESIGN CRITERIA FOR INDICATING PYROMETER

This item shall be an integral combination of thermocouple,
-      thermowell, dnd millivoltmeter, designed to indicate temperatures

up to 20000F.

The unit shall be completely self contained, with no
external power requirements.

The housing shall be, the manufacturers standard' to meet data
sheet requirements.

The thermocouple shall be spring loaded against the bottom
of the well.

Each 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 buyerin quantities and terms as specified in the purchase order.

A.    Drawing and Manual Index
B.    General Arrangement Drawings
C.    Operation and Installation MahualsD.    Maintenance Manual & Parts ListE.    Recommended Spare Parts for  11   Years operation

Each document shall be marked with the following identifying data:
A.    BCI Job.Number
B.    Customer Job Number
C.    BCI Instrument Specification NumberD.    Instrument Tag No. (from data sheet)
E.    Exact Instrument Identification as furnished (i.e., detailedmodel number or list of furnished options).

S
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PITTSBURGH, PA. INDICA=TING PYROMETER sp- 8206
REVISION

A Subsidiary of
Babcock international inc.                      '                                                                                                                               PAR#           1       ·      OF        I

ORIGINAL BYR,Mot -rA DATE 8 -Z-78 APPD. DATE

REVISION BY DATE APPO. DATE

PROJECT NO. 2001*ICLIENT:  E  R I)     M  I N I N  6      (0,

TAG NO. 3* 1 BELO.w
REVISION

QUANTITY ,--3
MANUFACTURER              *-

*
MODEL NO.

GASIFIER
SERVICE C LEAK    £3 AS
PROCES$ FLUID COAL C AS

- TEM P / Z OZ0F
-PRESS 46"h/c.

D,AL 5/LE         3"
Hou_·511  4 ALUMINUM
SCAL.E RAk t 0 -10060'F

\A/ELL »1 A-reAAL IN CON EL Gol
- LENG,TH 14"
- CONNECTION 3/4" N PT

v          - c 0 kikle Cr 1 01  1-9PE 803 /4 IAJ 02

d LASS 1 DIV 11NEC CLASS eaopi D

$'  1 >  T l - Z I \ I Z J 7- 1 - 2.1 z.1 Z) 71 - 113121 -7- 1 - 61 4 | Z, 7-1 - Z I S I Z

  * BY BIDDER
If LOCATION 1     =.1 IELO              1                                            1                                            1
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ORIGINAL BY R,M°4*TA DATE  5-1-7<
APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MIN/NC, CO. PROJECT NO 300:+I

DESIGN CRi*#*IA FOR THERMOCOUPLE ASSEMBLIES

Thermocouple 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-RPi, 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 1/2" 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-
t ice   RP 1.3.

The unit shall be identified by a metal tag attached
I with corrosion resistance wire, and stamped with the

tag  number  from  the data sheet.

CO

:
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DOCUMENTATION

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 2- Years Operation

Each document shall be marked with the following indentifying Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i.e. detailed model number or list of furnished
options)

D

i                                                       I
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ORIGINAL BY LMW DATE 8-7- 78 APPD. DATE

REVISION    |     BY ZI<. DATE 1 - 31- 7 9   Appo DATE

CLIENT: E RIE MiN,Ne, 40, PROJECT NO. 3001*I -

TAG NO. 5 EE  NOTE#1.     SEE    NOTE * 3      SEE  NoTE   16  4

REVISION                                                          

QUANTITY                         5              5             S

MANUFACTURER.- - *- I- HONEYWELL

MODEL NO.               *
BLAST DUST CYCLoNE GAS as \ER GRATE

SERVICE OUTLET TEMP. TEMP.TEMP.
PROCESS FLUID _AIR

COAL   GASIF IER--
STEAM &  A I RTOP GAS-.......*..I.

#,       «     -I---I    -:.
THERMOCOUPLE TYPE :r. 0 - I.- -2     --        DUAL  _ "Zr

\\

WIRE GAGE
-       -  19...Aw-6_                                             _-__.   __  __. _ -6 *-4-..1-.- -*.-....

ELEMENT LENGTH     _                      _-SEE_ *aTE  *. 1 > -0 ...  it  Flf -
ELEMENT DIAMETER -

SHEATH     -  -- -  _-  -             3M sr s > .I--

.- .-..... I . . -I- - - ...  .

GROUNDING
. R.EQ' D  ..  -.-_ _

> -
HEAb - TYPE

W 8Il<E- R PROOF > Ill.
I....  ....... .- ..--- ----1.........I--.1---

HEAD - PROCES -CONNECTION - --h't-NPT 2 1 UPT. 1,

HEAD - EXTENSION                N ----0 NONE
-WELL-- -MATERIAB.--- -   -  - - 316 --/EG -St. ---i
WELL - BORE           *                               NOT REa'D
WELL - "U" DIMENSION            9" 2.-

WELL - PR CESS CONNFF ION-_-_ _ 0 -„                           )                 -
___WELL  - WALL_ THICKNESSzMIN .  -_

WELL - LAB  LENGTH                 3"
-.--

ELEMENT -INSULAI_I.ON - SEE  NOTS  # 5

Wo-TE  4-<9-SPRIKIG long/6 -To CONTACT WELL '82)73'Givi.

11 25 TAG   1.30·  TE- ll i lo    , TE- 2,1,0   , TE -i_\3\ 0, T E- 2 \410  , T E- 11510

71·· 3)TAG  Ato    TE-Zilit    JTE-11214   )TE-21314,TE-21414-,TE-21514-
*4)TAG NO  TE -21124,TE-11114,-rE-2,31.4 , TE-11*Z*  ,TE-ZISZ#-

#5   WELD    T IPS    OF   BOTW ELEMENTS To GETHER   AND   FURNAW      Z.-HOLE
CERAM,C    I NSULAToLS  Fo£  ENT/RE  LEA/6TN oF EACH ELEMENT.

* INFo BY BIDDER
LOCATION | F/ELD  | > --., -=-44



BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET sp.  821 6
PITTSBURGH, PA. REVISION

A Subsidiary ol
Babcock International Inc. THERMOCOUPLE ASSEMBLIES PAOw *2-   oF Z

ORIGINAL BY  L M W DATE  8-7- 7 8 APPO. DATE

n[VISION BY DATE APPO DATE

CLIENT: ERIE  MINI NO Co. HOYT LAKES , MN. PROJECT NO. 300 I  *I

TAG NO. SEE NoTE 1%2 TE-2-1740 TE-11741
REVISION

QUANTITY                          3               1               1

MANUFBCTURER _ _
MODEL NO.

GAS   ODDL ER- MIXED WAS To MIXED GAS Gor
SERVICE ..___9QIPMT ...

CDOLERS o F CooLER-5
PROCESS FLUID COAL GAS          >  -
THERMOCOUPLE TYPE "T"                                                 >                                       ,

-........

WIRE GAGE
1,4 _Aw-6 -

ELEMENT LENGTH _5.9 E  NOTE .*-1
.-.

ELEMENT DIAMETER
SHEATH

. . .3 1 6...  .ST,  ST'.-_--                                    E

GROUNDING R.Ed D                                                  >

HEAD TYPE W EATHER. PROo F ..' 1...

HEAD PROCESS CONNECTION- --- -1/1-4 Npr-               .P                 >
HEAD EXTENSION

-
WELL MATERIAL

31.6__  sT.   In                                                 >                                                 0

WELL BORE            *
WELL - "U" DIMENSION            9"
WELL - PROCESS CONNECTION 3/4"                                                                        >                                                   .=

_WELL  -  WA L THW SSQMB _
3".WELL .LAG L.EN.Cal--H_-_..._--._.._._........                -

-.--

NOTE f 1 ) SPRM\G LOADED TO CONTALT \NELL BOTTo M.

ill)TAG  00. TE- 217//  , TE-21721,  TE-ZI721

0 INTo  By BIDDER

6



BABCOCK CONTRACTORS INC. p._823 6
PITTSBURGH, PA. -rEMPeRA-r urLE   -TRAN SMTITER    s

REVISION..........  ._.. .
A Subsidiary ot

Bobcock /,ilornational inc. SPECIFICATION PAGE  .. |        OF_.  _. ..._

ORIGINAL . BY    12 M O 9774 DATE 8-1·.7E APPD. DATE

REVISION BY DATE   APPD. DATE

CLIENT: ER)E   MINING Co. PROJECT NO 3001*I
\

...         ------   7
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 -20OF to +150OF.

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.

2

i



BABCOCK CONTRACTORS INC. SP-8236           1
-.-

PITTSBURGH, PA. TEMPERATURE TRANSMITTER REVISION
A Subsidiary ot

Babcock international inc. SPECIFICATION PAGE 2 OF  FL

DOCUMENTATION

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

-1                                          5.
Maintenance Manual & Parts List

6.  Recommended Spare Parts for 2 Years Operation

Each document shall be marked with the following ind6ntifying Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i.e. detailed model number or list of furnished
options)

5
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BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET sp. 8236
PITTSBURGH, PA.

REVISION
A Subsidiary ot

Babcock International Inc. Mv/I TRANSMITTER. PAGE_ 1 OF '2.

01 IIGINAL BY  L M W DATE 8- 7-78 APPD. DATE

nEVISION BY DATE APPD. DATE

CLIENT: ERIE MINING CO HOYT LAKE'S MN. PROJECT NO.  3001*I
0

TAG NO. SEE NOTE # I SEE NOTE#2.  SEE NOTE *3

REVISION

QUANTITY                         5              5              3

MAN.UF-ACTURER. - .*-I-

MODEL NO.                *                                                _
BLAST To DUST CYCLONE GAS COOLERS

SERVICE ._ GAS\FIER.  TlinfJ_ -RHI LET TEMP OOTLET TEMP

INPUT - TYPE TWERMOC.OU PLE > --*

|   - Mv RANGE FOR  TY PE *I" r/c --1> 3-

1-     I   f®_CESS -RANGE                  -9-24001'  -1.-   -Ie-3-5.ep-"F  -   9.·3. 4-9-9 02-
OUTPUT - TYPE . CuRIZERT - >

1           I ...... .. ... .  -... I  P   -I      .....

- RANGE 4-la MA. Dc-       -         i                    4

- BURNOUT UP   SCALE '-1> '-

MOUNTING 2"  P \PE                               1,
- 4/.

SUPPLY 12.5 To So V. DC.                           >                             >

-- ' -  '-Z:LA 65  r  '  '                        -- --   ---       ---  --  -- --  -
AREA CLASS .   62,. D- _D I V,      2.

HBuSNG EXPLoSIONPROOK

NOTE 41' TT-11\\0,TT-11210 , TT-21310, TT-11410  1TT-2\510
47)TT-21114 , T T-21 2,4- , r T-2.1314,TT-1,414 , TT-215 I t
# TT-2\7I\,TZ-1-\72.1 , TT-1\11 

* BY  BIDDER
-

LOCATION FIELD FIELD F/ELD



BABCOCK CONTRACTORS INC. INSTRUMENT DATA  SHE E T sp- 82.36
PITTSBURGH, PA. REVISION

A Substdia,y ot
Babcock International Inc. Mv/I TRANSMITTER          . ._--.- - PAGF Z OF Z.

0111GINAL BY    L M \A/ DATE  8-8-7 5 APPO. DATE

nliVISIC)N BY DATE APPD. DATE

CLIENT: ERIE IVI / NIN G CO, PROJECT NO. 3001 + I

TAG NO. TT- 21740 T T- 117 41 6 EE AJOTE  04   

REVISION
QUANTITY                          j                              1 0

88.NU.EA.CTIL.RER... . *--
MODEL NO.                *

M\YED BAS M\* ED    GA S ooT O A S i f i E R.    B E D

SERVICE To cooLERS . «F_ CooLBRS TEMP

INPUT - TYPE THERMOCou PLE >- >
- Mv RANGE FoR T V PE "3" T/C- >     12.57 -11.45-*V

- PROCESS RANGE 0 -Sooof - 0-209 fR 4TO.-559. 0%

OUTPUT - TYPE Cu Z.R.EOT-                                                
             >

A Ii- I- RANGE 4 -20   V\A,  o c.

- BURNOUT UP SCALE -Il--4 . P
-

MOUNTING 2"   p \PG -4 >

SUPPLY 12.5 To 56 V. DC 2/

.-.-                 . . ... .......... .

AREA CLASS 6 R,. 0...D,v.  2- *. ----I

H O U S I N G. . __
EXPLOSIOMPRooF ..      . 2. ...,

NOTE 41:1 TAG No. T r-11114A, TT-2-1 11.4A, T T- 113141A,Tr- 2-14144, TT-1:51*A
TT-111148  TT-212748   TT- 213248  TT-2.14243  TT- 1\5248

K BY BIDDER

LOCAT I ON FIELD                                   1                               -



BABCOCK CONTRACTORS INC.
PITTSBURGH. PA. SP- 8301

REVISIONA Subsidiary of PRESSURE GAGE
Babcock International Inc. SPECIFICATIONS PAGE 1 OF. 21

ORIGINAL BY R Ho 9 -TA DATE €-1-18 APPD. DATE
REVISION BY DATE APPD. DATE

CLIENT:  ERIE  MIAJIUG CO. HOYT LAKES MU. PROJECT NO. 300l *I)

1.0 SCOPE

This specification defines the physical and preformance requirements
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 withthis specification and the accompanying 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 temperaturefluctuations.

2.6 Movement zero calibration shall be adjustable from 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 be accurate to within 1/2 of 1% of the full scale span.

2.9 Gage accuracy and zero calibration shall be unaffected by pressuresto 150 percent of maximum calibrated range.

2.10 Scale shall have uniform indications over the range 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 withwrench flats.

2.13 Each gage shall be supplied,with a permanently attached corrosion 'resistant tag showing the manufacturer's name,.model and serial
number and the instrument tag number as shown on the data sheet.

-
-

0
6

W



BABCOCK CONTRACTORS INC.
SP-8301PITTSBURGH, PA.

A Subsidiary of PRESSURE GAGE REVISION
Babcock  International Inc. SPECIFICATION PAOF 2 OF 2

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                                        I
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

3.2 Each document shall be marked with the following indentifying Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i.e. detailed model ni mber or list of furnished
options)

i
9
2
W
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BABCOCK CONTRACTORS INC.                                                    8301 

PITTSBURGH, PA. PRESSURE GAGE
REVISION

1

Sp...

A Subsidiary 0/4                             · DATA SHEET                                                                   1                       4Bo/,cock International  inc.                                      1  '                                                                                            PAGE . OF..

ORIGINAL BY  R.   M o q 7A DATE 7-311S APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT:.E/:2/ <E' /\/1,AtiA,Idi d 0, PAOJECT NO. 300 1 0r

1. Type: Direct Adg* 3.15 tb Riceiver O  10. MFA.& Model No.....,...-__.....
Other    *._  ,___._.. -__ 11. Press. Element: Bourdon  Bellows 02. Mounting:  Surface 0 Local  Flush 0 Other' 3. Dial: Diameter 4 YZ."   coloLFLACK.  e , \ /,1,75 12. Element Mil:

Bronze  Steel 0               SS4.  Case:  Cast Iron O Aluminum,a,  Phenol O Other
Other 13.  Socket Mtl: Bronze* Steel 0     _.--- SS

5.  Ring:, Screwec  Hinged 0  Slip 0  Std 0 0,her ..  __. '.1_.*-...._
Other ......_... ....._... . ... - --............... 14, Connoction·NPT:  >. in. 0  7 in.>< Other6. Blow·out Protection  None 0  Back * Disc 0 Bottor,  Back 0Solid Front 0 Other 15. Movement: Bronze 0   SSK NvIon 0

7.  Lens:   Glass < Plastic 0 Other
8 Options: Sylphon .*'Materials-TEEL 16.  Diaphragm Seal

Snubber 0 MFG.__..__...- Type
Pressure Limit Valve 0 Welted Part Mtl. _- Other Mit.
Movement Damping 0 Fill Fluid   -._.-_....

9. Nominal Accuracy Requi,ed 7. |..7to./E--SQ#bLE Process Conn.  ,_, ._.. Gage Conn.
Rev. Quan. Tag No. Aange Operating

Service
Pressure

1 PI-11106 O-90 2-S Pst   O lot A   S=TF.AM  DRUM
1        PI  - 1-1 .LO 5                                                                                                      Fi1 pl. 1 0                 el
i  F,t z, So , E       --1   P I- 1 1 1 0 STRAM 70 EDUCTOR' PI- 7 1 Zoe                                                               i1     p l.   1 2 1  7 0 9

8    1 Pl - 1 1 4 'cl 05 - 80,1 (AO"Hlo Low PRESS STEAM TD diASIFIER
9      1 - : ; 450099                                         1                                            It                     V                                                   -

6                1       Pl-   1  1  1110
6          *    p i-9 1 3 1 0
A       '  9 1.9 1 4 1 0
8         1   9 1-1-1 8 1 0          4                *                            F                          V

\1    Pt -  1 1 1 1 6--  0  - 3,0 -L 9 r  1      5  LAN C. R    17 CAN'\1-WL.    11 -118
1   P LE>Ki 3 I A                                                    1                        1
L··FT- 2. 1-lh4                                                   1

t., PI. 1/ 1' 1 A-    IL         1            1 4
1  91 - 7-1 I I 9 0-leao 1 195 PS I Pu l29 E STEAM luppe92)
1     P i  -   2- I'L I  9I pi'.,I,   1      1      1            111 P I-   7_   1419
1   P i l l l 614                                                                                  4

Nows

8 SIPRON  NOT  REd D

    * BY BIDDER
Per ISA S20.4la



BABCOCK CONTRACTORS INC. 8301SP-_.PITTSBURGH, PA. PRESSURE GAGE
REVISIONA Subsidiary of DATA SHEET

Babcock International Inc. PAGE 1.  of 4
ORIGINAL BY R. wto YTA   DATE 7-31-78  Appo DATE
REVISION BY DATE APPD. DATE
CLIENT: E R| 0- A/| I N a k l d, C O, PROJECT NO. 300 : *I

1.   TVP.:   =Z,  1'': 5.115 Ib Receiver
O   10.  MFA. & Model No.

11. Press. Element: Bourdon:Ki Bellows 0

i   :r,t; ameS,uer,'1 IX,;"2 I  Ill 1<. ON  /H,TE
Other

12.  Element Mtl: Bronze* Steel o             SS4.  Case:  Cast Iron 0 Aluminum,  Phenol 0 Other
Other 13. Socket Mtl:    Bronze *' Steel 0      _.-___ SS

5.  Ring:, Screwe Hinged 0  Slip 0  Std 0 Other  . .-_....__.- _._* XOther 14, Connection·NPT:   :t in.  0  7 in. Other
6.  Blow-out Protection  None 0  Back  DISC 0 Bottom*  Back 0Solid Front 0 Other · 15. Movement: Bronze 0  SS k Nylon 07. Lens: Glass* Plastic 0 Other
8 Options: Sylphon '*Material   s Teel 16.  Diaphragm Seal

Snubber 0 MFG....  ....... -- Type
Piessure Limit Valve 0 Wetted Part Mtl. - Other Mil.
Movement Damping  El .  ...._..._._.... .__

9. Nominal Accuracy Required 1..1 _50.-42-S. 6LE Process Conn.   __.._  Gage Conn.
Fill Fluid   ...  .., ...._„..    . ..   _.. _. _ ..._

Rev. Qua,1. Tag No. Aange Operating
Service

Pressure

1      Pl.title     0-/6 0     115 PS I     PurifE   STEAM    CLOWE,AD1        P l-   21  1 1 0
1 pl .  1 i A ZO

1   P i-  7/470                                                                7                  11      PI-    i, 51.0              7
1 PI- 'IAOR 0-f<oo i 1 SPSI D 102. STGAM DEUM

A

No,6,

",

./

   * BY BIDDER
                                                                         Per ISA S20.4la



BABCOCK CONTRACTORS INC. 8301SP-PITTSBURGH, PA. PRESSURE GAGE REVISIONA Subsidiary ot DATA SHEET
Babcock Ii,te,national Ino. PAGE Ei OF 4

ORIGINAL
BY R,  1'10  1-A       DATE  7·3 1 -7,8 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE hl/Al/NG CO, PROJECT NO. 300 1.z.
1.  Type:  Direct Rdg  315 Ib Receiver O  10. MFA,& Model No.

Other .._ ,__.__ 11. Press. Element: Bourdor   Bellows 0
2. Mounting: Surface O  Local>  Flush 0 Other
3. Dial: Diameter 4-711 co,o, 844(K 60 WM,TE 12. Element Mil' Bronze>K Steel 0               SS
4.  Case:  Cast Iron 0  Aluminurn C Phinol 0 Other

Other 13. Socket Mll: Bronze,  Steel 0     __    _ SS
5.   Ring: , Screwed  Hinged 0   Slip 0  Std 0 Other

Other ........_...,... _-_-..  ... ____ .. .-_- 14. Connection·NPT:  7. in, 0  Z in: ( Other-
6.  Blow-out Protection  None O   Back  Disc O Bottorn*, Back OSolid F/ont 0 Other 15. Movement:

Bronze 0  SS < Nylon 07. Lens: Gl.53,!<-Plastic 0 Other
8 Options: Sy'phon . O 'Material 16.  Diaphragm Seal

Snubber 0 MFG.__....___.- Type
Pressure Limit Valve 0 Wetted Part Mti.- Other Mit.
Movement Damping 0 Fill Fluid

-I--I.--I-

9.  Nominal Accuracy Required 5 171 LF.2ALE Process  Conn.      . .,   ._.   Gage  Conn

Rev. Ouan. Tag No. Range Operating Service
Pressure

1 Pt-zi841 XNEWL-r 72AS -TO TAK PRECIPITA-TORS1        A-    2170.2       0 -60" 40,1 (048'WED GAT -ro PRED,PITATORK  1     01-   19°° 0-A°" GO *1 r °MridsT,°Al 4//6
1 PI··11*201 P,Lb,- 6,AS -13 PLATZE -57-MCK
1 H- 1/809 _ Coog/AJ< M/A'7722 TO £*A 5 200LF/25
1         A-      7 1.8  10        0 -An"

6'10"     /18/1    0<7,DA,1  *FIR  ALouJ g/2-   8-Zo'   I el: t,t g :=:o:   2%,5'       1 -       &       i     s.z„,
1,·1011 91- 2-1840 INetur e;A< 7-0 0/L PRGC/P/.r,470RSI pl  -     11112-     O- C.0 '1 4 9 #1

LLEAQ. GAS -TB CyCLONE

1 XL :Tr:I:    1      1             1.   1     l           -
1 P I.     9-1  %12-

1 P I.    '2_ 1 6 1  Z

Notes:

1 i 
ri

  _* BY
BIDDER

rer ISA S20.4la



BABCOCK CONTRACTORS INC. 8301SP-_-PITTSBURGH, PA. PRESSURE GAGE
REVISIONA Subsidiary ot DATA SHEETBabcock International Inc. PAGE 4 OF   

ORIGINAL BY f     | O 4'TA     DATE 8- j -78 APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: ERIE _ /#/\INING  CO. PROJECT NO. 8001 *Z

1.  Type:  Direct Rdg)< 3.15 Ib Receiver O
•  10.  MFR. & Model No.-           __..Other  ..._ ,...__„_,,.,   ..._-- .......-__

11. Press. Elemew:  Bourdon < Bellows 02.  Mounti,ig'   S,i,fate  )   Luct,l  Flush l.l Ollier3. Dial: Diameter 4 /2   Color BLACK   ON  (441 / TE 12. Element Mil: Bronze < Steel 0               SS4, Case:  Cast Iron 0 Aluminurn  Phenol 0 OtherOther 13. Socket Mtl:
Bronze  Steel 0    -_...__.. SS5,  Ring: , Screwed,X Hinged 0  Slip 0  Std 0 Other .Other 14, Connection-NPT:  '4 in. 0  14 in.,>< Other6.  Blow·out Protection  None El  Back)< Disc 0 Bottom>K. Back [1Solid Front Ll Other 15. Movement: bronze 0 SS,)  Nylon 07. Lons: Glass)( Plastic Il Other

8 Options: Sylphon Q'Material 16.  Diaphragm Seal
Snubber 0 MFG. - . _.... _ TypePressure Limit Valve 0 Wetted Part M,1.55 Other Mil.Movement Damping  [l  ....        _    _ - Fill Fluid    41.YZER, WE_    .9. Nominal Accu,acy Required 3-'fj.Coi·*·rALE Proces, Conri.  f  2rll Gage Conn.  - 2,1.W.

Rev. Oitan. Tag No. Range Operating
ServicePressure

1      9/-2-170(0     0 -,doP31     2.5 PSI     TAR /0/6   =TRAI SFER   P/1/VIP1      Pl-ZI 7 0 7 O -2 08 1       Z E PS,                4               1,                                                              E1      P t- Z.1 l o t      O-SO " 30" TOP  CA AS  MEADERI       Pl. 2111 9 0. t60" .90'1 rap 4 AS    T 0     CYCLOAJEI     PI .  7.1 1-1 p1 /1- 2-13118
1  PI 0 2-141'8
1 Pt- 2 1 Fl 3

Notes:

U)

5

8   *B Y BIDDER
Per ISA S20.4la&



BABCOCK CONTRACTORS INC. 8311
SP-

PITTSBURGH. PA. PRESSURE TRANSMITTER REVISION
A Subsidiary of SPECIFICATION

Babcock International inc. PAGE 1 OF  

ORIGINAL                                           BY  2. K'  0 47-A DATE 5-1-78 APPD. DATE

REVISION BY DATE APPD. ·DATE

CLIENT:  ERIE      M I N I N 6 Co. HOYT LAKES MN. PROJECT IJO 3001+I

1.0 SCOPE

This specification shall define the physical and performance
characteristics of field mounted, electric or pneumatic ou€put,

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 integral 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 b9 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  with 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
6.  Recommended Spare Parts for 2-   years operation-

L,
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BABCOCK CONTRACTORS INC. SP-831-1
PITTSBURGH, PA. REVISION__--_.._..._. ..._

A Subsidiary ol PRESSURE TRANSMITTER
Babcock Intornational inc. SPECIFICATION PAGE _-_2.   .....OF__ .

3.2 Each document shall be marked with the following indentifying
date:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Ihstrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i.e. detailed model number or list of furnished
options)

M
..

9
.g
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BABCOCK CONTRACTORS INC. 8311SP-
PITTSBURGH. PA. · PRESSURE TRANSMITTER REVISION

A Subsidiary ol DATA SHEET                           Z.
Babcock International Inc.                                                                                                                        PAFF   OF

ORIGINAL BYR.  109'·T  DATE 8  2-7g APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: 82 R, 5  6'It NIN 4 Ca. PROJECT NO.3001*I

-

TA(; NO. dil     BELOW     ** 2-   13,Low     P T- 1 1 1 1 0
RE"ISION

QUANTITY                           5             5             1
MANUFACTURER                        *

*
MODEL NO.

DZ-O l  ATHRUE   BLAST FFTOM   COMBIAJEO AAS
SERVICE STEAM DRUM EDUCTOR. TO BAT; LIMITS '
PROCESS FLUID  - _ 5-TEA M STEAM#AiR C 004_WAS
FLUID - PRESSURE - MAX.

_-_ F  -           4           -

OPER. 2-Gpil 60"WZO 20"Hz©- TEMPERATURE 2- 67  e F /47'F 95'F
ELEMENT - TYPE \1/

R
- MATERIAL        *
- RANGE LIMITS  S -6,0 PSI   '26'1,/bo "WK 7,5-30' Wc-

      - CALIBRATION i5 -WOPSI 25"-1004wc  7.5 -30" WC-
BODY - MATERIAL 2,     5  TEE L ---fi -.Il=Jo

- RATING I  fO* FM 9/...

 ---L-CONNECTION 1/2."NPT ...i -.-*.-Zil
OUTPUT SIGNAL 4 -20 MA 99./. -I---im
SUPPLY 2-4VDC --=13-
AREA CLASS CLASS I   D \\/ rr4AOUP 0 ---':1- --0-<523/
MOUNTING 2 " 8 PS BRKT -21- ---5=

4    PT- Z I 10 61 (27- ZI ZO GJ FT-2.130 4) FT- ZI 40 4>j P T- 2-/ S 0 6

57) PT-ZINO, PT-2 1 61 0, PT-Z/310)pr-2/410, PT- 11 SIO

f *1< SY BIDDER
63...

E 1 LOCATION Fla.D -In  -1 7---5,==  1



|BABCOCK CONTRACTORS INC. 8311
PITTSBURGH. PA. PRESSURE TRANSMITTER REVISION

SP-

A Subsidiary of DATA SHEET
Babcock International Inc. PAGE- OF   2

ORIGINAL BY R..   h/\  o VTA DATE 8-Z -78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: 6 RIE    MIN, W 4 CO, PROJECT NO. 3 00 i *r

TAG NO. PT-21800 PT-11804
REVISION

QUANTITY                                            
MANUFACTURER              3F

*
MODEL NO.

da,1£3057./OAJ 0 2 OZ.  W, P.SERVICE A,/2. eude,<S STEAM DRUM
PROCESS FLUID   Alit 5 TEA M
FLUID - PRESSURE - MAX.

F---    --F----- OPER. £60'/ RZO 12€ al
v --TEMPERATURE 100 2F 3 92 *FELEMENT - TYPE .1/

'R.

---MATERIAL                 *
- RANGE LIMITS 4           112.5-100  'Wa    75-300/%1

  -,CALIBRATION 25"-/00"WC 75-30°PSI
BODY - MATERIAL d, STEEL -13-

- RATING #Solt - 1/3.
V  - CONNECTION

0/ 1."   A  P  T
OUTPUT SIGNAL 4 -2 0 blA -- Te=.
SUPPLY 2*VOC -*-Iheill
AREA CLASS CLA'6% Z 'DIV =

AROUP D
MOUNTING 71"  PtPESRWr 12.

1

+ 89 BIDDER

f

m

t LOCATION FIELD 712//-

D-



BABCOCK CONTRACTORS INC. 8312SP-                   -PITTBSURGH, PA, DIFFERENTIAL PRESSURE TRANSMITTER
REVISION-_._._...._.

A Subsidiary of SPECIFICATION
Babcock Intornational Ino, PAGE  1     OF  Z

ORIOINAL BY R. M OV,A DATE 8-1-78 APPD. DATE

REVISION                        ' · ' BY DATE APPD. DATE

CLIENT:   E R I E M I N I N G CO. HOYT LAKES MN. PROJECT NO 300\*z)

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-
;tronic 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-eight and moisture-

proof case, unless otherwise specified on the data sheet.

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.

i



1-7                                                                                                                 -    ·                               ·

BABCOCK CONTRACTORS INC. SP-8312

PITTSBURGH, PA. DIFFERENTIAL PRESSURE TRANSMITTER REVISION
A Si,bsidlary ol

Babcock Inter,lational/nc. SPECIFICATION PAGE 2 OF   .

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
6.  Recommended Spare Parts for   2   Years Operation

3.2 Each document shall be marked with the following indentifying
data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number

4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i.e. detailed model number or list of furnished
options.)

i
9

E -
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BABCOCK CONTRACTORS INC.
SP- 8312PITTSBURGH, PA. DIFFERENTIAL PRESSURE TRANSMITTER REVISION.A Subsidiary ol DATA SHEETBabcock  Intornational Inc. PAGF OF   

ORIGINAL BY R b  H  O VTA DATE 8-2-7#3 APPD. DATE
REVISION BY DATE APPD. DATE

CUENT. ER,€ MINIA 14 d 0 PROJECT NO. 3 001  *r

TAG NO.
*Ki  BELow *2- BELow  'd.3 15€1-OvJ-

REVISION

QUANTITY                           5            5             5
MANUFACTURER              *

*-
MODEL NO.

SERVICE STEAM  FROM     5 TEAM 70 A,12 T°
57 (AM D 12 LJM E D O C T O R EDUC_-rDR

PRQCESS FLUID       -                                5 -7-EA M STEAM ._-  -.Al %FLUID - PRESSURE 2.5 /osi --**IMe:'I 6 0-'LE' 20£ --- TEMPERATURE 2 G 7 'F ---P
ELEMENT-- TYPE IDIAPARA4M --*---en- --1.-   . -

I°°°F
- MATERIAL 3 16 35, ..-1- -.I.lill

--  -- RANGE LIMITS 0 -30"Wc - ->
      - CALIBRATION

BODY - MATERIAL C .STEEL   '    

   - CONNECTION
I /2 ' 0 f -T -.-/5- -Fil

- RATING 1 2-S *
OUTPUT SIGNAL 4-zoMA --29 ->
SUPPLY

.&,SY Dc. ---*.74"' ---lip".
AREA CLASS <.Roup D

'C> i v Zrt /A
MQuMT, Al4 2"Pipe BRET -5. -I----6..-
2. VAL\/ E-    1\/\ ANI POLD REQ'D -*

.........--I-.. 0--.....

1* D  FT- 2.1108, FT- ZIZOB, FT-2.1308, FT-ZI 408, FT-11 508
|$:t t)    F T-  ZI  109  1  FT-   2.1 Zoci ,  FT-ZI309> 1 r-2.1409,  FT- 11  5 09
 3J FT- 11111  FT- el z-11, FT- 2131 1, FT- ZI 41·1) Fl--21 5 1 1

.

3  -* EY  BIDDER
(.

s LOCATION
F] ELD 1 -I--5 1 -----'



BABCOCK CONTRACTORS INC. SP- 8331
PITTSBURGH. PA. PRESSURE SWITCH

REVISION-....--..._
A Subsidiary of SPECIFICATION

Babcock International Inc. PAGE 1... -..  . OF_.._Z.

ORIGINAL BY R.4 0 9TA DATE S-/-7< APPD, DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING CO. HOYT LAKES, MN. PROJECT NO. 3 001*Z

1.0 SCOPE

This specification defines the physical and performance characteristics

of pressure actuated switches for process and pneumatic line applications
as further described in the attached data sheets. Documentation
required with this equipment is also defined.

2

2.0 EQUIPMENT DESCRIPTION

2.1 The case shall be manufacturer's standard, complete with process
and electrical connections.

2.2 Case housing shall be weather proof unless otherwise indicated on
the data sheet.

2.3 Pressure setting shall be conveniently adjustable over full range.

2.4 Pressure setting shall be indicated  on a calibrated ·scale.

2.5 Switch shall be snap action type unless otherwise specified and
rated for a minimum of five (5) amp at 120 V.A.C., 60
Hz inductive load.

2.6 Switch operation shall not be affected by vibration.

2.7 Neither accuracy nor calibration shall be affected by a momentary
over pressure of 120% of range.

2.8 Each switch 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 following certified documents shall be submitted to the
buyer in quantities 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 21 Years Operation.

m

 
0
-

W



BABCOCK CONTRACTORS INC. SP-8331
PITTSBURGH. PA. PRESSURE SWITCH

REVISION.      . ..A Subsidiary  of · SPECIFICATION
Babcock International Inc. PAGE...3_.  ___OF_...2_..

3.2 Each document shall be marked with the following indentifying
data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i.e. detailed model number or list of furnished
options)

2
0
".
.'
0

t:
661



.. -*. ..-.'..1.....:4414.» Lt... 1

--    '       - '          -  --                 -           - '*     83'31BABCOCK CONTRACTR S INC. Sp-

MITT411#11911:114 RRE,S .U,# SWLFTE#

1 SpbsidiDry of DATA SMEET
BE¥ISIBIV  --

flabfockinternational Inc. PApF        OF

ORIGINAL BY     L W  W          -
--

DATE 8-4-7 8 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ER\E M IN,1\1(51 CO, PROJECT NO. 3001  * Z

TAG NO. SEE NOTE*I
REVISION

QUANTITY                          3

MANUFACTURER             **
MODEL NO.

CoMBUSTION    AIR
SERVICE BLOWER DISCH

PROCESS FLUID AIR
FLUID - PRESS - OPER/MAX. 80" Wc

- TEMP. - MAX. 100°F
ELEMENT - TYPE DIAPARAM

-'MATERIAL BunA d
v     - RANGE LIMITS 0 -80*     14/.C.

CONNECTION - SIZE & TYPE Yi" NPT
' LOCATION BOTTOM

SWITCH - TYPE SNAp
- CONTACT FORM Spor

     - RATING 5 AMP €I\SAC
N.E.C. AREA CLASS C.LAsirdeD  D,vic

ENCLOSURE EYPLDSID,/PROOF

SETTING - TYPE EXTERD A L

- SET POINT ADJUSTABLE
1/ - DIFFERENTIAL M I W.

NOTE #I)TA6 No PS- 11210 )PS- 21 82.0 , PS-11830

f   * BY  BIDDER
§
6 LOCATION |  FIELD     |

8



BABCOCK CONTRACTORS INC. sp-_84 9 0
PITTSBURGH, PA. LIQUID LEVEL < A4E QLAsS REVISIONA SubRIdlary 01

Ribcock /,11„mitlional inc. SPECIFICATION PAGE  \     OF   

ORIGINAL BY 72, Fl°Y-TA DATE 8- / -7 g APPD. DATE
1 REVISION BY DATE APPD. DATE

CLIENT: 61% l S MINING  Co. PROJECT NO 3 ool 01

DESIGN CRITERIA FOR LIQUID LEVEL GAUGE GLASS

The Liquid Level Gauge Glass shall be the manufacturer's
standard assembly conforming to this Specification
and the Accompanying data sheet.

The Gauge Glass shall be high quality Pyrex Tubing
suitable for the working conditions specified on the             '
data sheet.

Valves shall be furnished for top and bottom shut
off and shall have vent and drain connections for
cleaning. the glass.

iThe 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.

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 Manuals
D.    Maintenance Manual & Parts List
E.    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

21 model number  or  list of furnished options).

ar

l



BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET SP-_ 6 400
PITTSBURGH, PA.

REVISION__ ...

A Subsidiary 01 LIQUID ·LEVEL GAUGE GLASS PAGE -1 OF..Babcock International Inc.

OAIGINAL BY L M W DATE  - -78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: /RIE MININet CO, PROJECT NO 3001*r
LS-1.,SOF

TAG NO. SEE  NOTE * 1 LG-1\808
REVISION

QUANTITY                                                                 C)                                    1

_MA.NUE-8CTURER__.........._.....-* .           ...._.....      -  __
MODEL NO. VtF

LOW   PEESSO RE "\GH PREES.
SERVICE 'BOILER BOILER-
PROCESS FLUID WAT QR-/STEAM
PRESSURE 25 PsiG 1    2- S     P s t 4

TEMPERATURE 270° F 355°P
SPECIFJ.C GRAVITY -

GAUGE-TYPE                                     BRONZE                              >
-MOUNTING LENGTH

\ 8"
I 18"

-VISIBLE LENGTH *
-VISIBLE-Wl-DTH S/R,1 5/8"

V...  --1 'FING 1  25 PmG ZOO psi LA
VALVE- TYPE 0=F Ssf               '                  >

  -
CONNECTION

34,1    1/1"   IpT- VENT/DRAIN M/\TH 3//u DRAID vguT

%- INFO.   BY  @IDDER
*NOTE  JO. 1)FOR TAG 00. LG-21105- LG-ZIZOS LG-21105 l.6-214OS LG-LIS05

LG-21106 LG-21206 LG-11306 LG-11406 LO-21506

L



BABCOCK CONTRACTORS INC. sp- 8405
PITTSBURGH, PA. Re-TA M E-re R

\               REVISION._. ...    ..A Subsidiary ol
Babcock International Inc. SPEC\F \CATCON PAGE .   OF.. 1 -_

ORIGINAL                  · BY R,MOXTA DATE S./. 78' APPD. DATE

REVISION BY DATE APPD. '

DATE

CLIENT: ERIE  \ININC  CO, PROJECT NO.  B 001 *I

DESIGN CRITERIA FOR ROTAMETERS

Rotameter shall be complete, direct reading device with
glass or plastic metering tube, as specified in data
sheet.

Rotameter assemblies shall be direct mounting unless
otherwise specified in data sheet.

Accuracy shall be +2% full scale.

Rotameter shall be furnished with direct readingscales, etched directly on the tube, referred to
standard conditions of temperature and pressure.

1

Rotameter body shall be constructed as to relieve
the glass tube of any piping stress.

A calibrating curve should be supplied with each
rotameter.

The unit shall be identified by a metal tag attached
with corrosion resistance wire.

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:

A.    BCI Job Number
1                 B.    Customer Job Number

C.    BCI Instrument Specification Number
D.    Instrument Tag No. (from data sheet)
E.    Exact Instrument Identification as furnished (i.e., detailed1- model number or list of furnished options).

l
t6-  - -



BABCOCK CONTRACTORS INC. INSTRUMENT DATA St#T. SP- 8405PITTSBURGH, PA
A Subsidiary ol REVISION                            '

Babcock international inc. ROTAMET ERS PAGF I of 02-

ORIGINAL                       BYR .  1011'-TA DATE 8-3- 78 APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: SRIE  MINING  00 PROJECT NO. 300/01

TAG NO. 4 1  8€Low  dz BELOw :*3 85:.0 / 1
REVISION

QUANTITY                        5             5                3
liANUF8CTURER__....     ......    ......  . .       .          .    ...................   „  -...MODEL NO.

SERVICE LOCK HoPPER STACK PRECIPITATOR  
I,4. To GAS/F/ER   r.6. To  FLARE   LG. TO TAR

FLUID - TEMP.  - OPER.      _    -- _  125 °F .r
FLUID - PRESS. - OPER./MAX. I loops'G r                   -             *

-......          --IFLUID - SP. GR. @ F.T. 1.08 @ F.T. 4-              ·            1-

FLUID - VISCOSITY cs @ F.T.-... ........ -1.....

FLOW RATE - OPER./MAX.
.....----'.-......--- --0 -

SCALE LENGTH . _-5.-1-__
LINE SIZE

.  -  _ ... Lult P T -----JI: m' 10'NPT_METER SIZE

METER CONN. SIZE
"    W f T-..---=m- 2"   A P  T

----0-, -

METER CONN. BOT. LOC.

METER CONN. TOP LOC.

MATERIAL   TUBE                                                    dS L A  S S --***2815/ 9/'ll'
MATERIAL FLOAT

MATERIAL END FITTINGS
-

SCALE CALIBRATION_ _ -.
PRESS RATING

- -. lill.

MOUNTING
_I.N.Z..L\NE -, -1--- - ----- -* .- --.4 - -I.-

TUBE MODEL NO.
FLOAT MODEL NO.

.---- ---*----        I ...--

* 1) Fl - 21'17) Fl - 11 2 1 -72 Fl- 113 1 7, PI--LI 417, Fl- 1 1517*Z:> Fl- 21132  Fl-2.12.32  Fl-1.1332  F\-21432) Fl-21 532*'33 Fl- 2.1812JFI-ZI81 2.,Fl-ZI8iZ

f BY BIDDER
LOCATION FIELD --*---&228. 1 ./.'-Il:-£-Emu'l/ p     1



E-

BABCOCK CONTRACTORS INC.
INSTRUMENT DATA SHT. sp-_  8 4 0 5

PITTSBURGH, PA.
A Subsidiary ol REVISION

Babcock International Inc. ROTAMET ERS PAGE__ __OF 2
ORIGINAL BY R ,  1\10 9'TA DATE 8-4-78 APPD. DATE

REVISION BY DATE APPD. DATE
CLIENT: PROJECT NO.   3 6 0 / *I

TAG NO. al BELOW
REVISION

QUANTITY                         3

MANUFACTURER             
MODEL NO.               2

I.G. TO OILSERVICE PRECIPITATOR
_FLUID - TEMP. - OPER._ _.._   -.-_-_  115'F
FLUID.--PR SS._- 9PER./MAX. Iii-<f' pis)-<6-
FLUID - SP. GR. @ F.T. 1.68  @  F.T.

FLUID - VISCOSITY cs @ F.T.
- .....-............ -'

FLOW RATE - OPER./MAX.

_SCAI,E LENGTH 5 "
LINE SIZE -L"    N P T
METER SIZE

METER CONN. SIZE
.  541:„61. e 70_.

METER CONN. BOT. LOC.

METER CONN. TOP LOC.

MATERIAL TUBE (SLASS
MATERIAL FLOAT

MATERIAL END FITTINGS

_S-CALE CA IBRATIQN
PRESS RATING

MOUNTING
-IN_   .L i  U_E

TUBE MODEL NO.

FLOAT MODEL NO.
--

*   Fl- 21 814, Fl- 218 2.4, F 1- 21834

* BY BIDDER

LOCATION
FIELD                           I



BASCOCK CONTRACTORS INC.
SP- 8420PITTSBURGH, PA.
REVISION   . -A Subsidiary ol ORIFICE PLATE

Babcock International Inc. SPECIFICATION PAGE 1 OF.  

ORIGINAL m re.MD 4*TA DATE 0- / .7 g     APPD DATE
AEVISION BY DATE APPD. DATE
CLIENT: ERIE MINING Co. HOYT LAKES, MN. PROJECT NO 300101_

1.0 SCOPE

This specification defines the physical and performance characteristics
of orifice plates for fluid flow metering applications, further speci-fied in the attached data sheets.  Documentation required with theseorifice plates is also defined.

2.0 EQUIPMENT DESCRIPTION
\

2.1 Orifice Plate shall be, unless otherwise specified on Data Sheet,paddle type, concentric, flat plat, sharp edge per ISA-RP 3.2or latest revision.

2.2 Orifice calculation shall be provided by Orifice Plate supplier.The specific orifice calculation for each orifice shall be
supplied within two weeks of order placement.

2.3 The calculation shall include and indicate correction factors for:thermal expansion of plate, flowing fluid viscosity, and compress-
ibility.  It shall determine and indicate the exact beta ratio,orifice bore, upstream and downstream tap location, plate thickness,bore diameter, drain or vent hole diameter.

2.4 In addition to the "Identifying Information" specified in para-graph   7 of ISA-RP   3.2;    the "Tag Number", shown  on   the Data Sheet,shall be permanently marked on the inlet face of the handle in aposition outside the diameter of the flange.

3.0 DOCUMENTATION

3.1 The following certified documents shall be submitted to the buyerin quanties and terms as specified in the purchase order.

1.  Drawing and Manual Index
2.  General Arrangement Drawings3.  Orifice Calculation

3.2 Each document shall be marked with the following indentifying Data:
1.  BCI Job Number
2. ·Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

t (i.e. detailed model number or list of furnished options)
t.

E

I

'-I



BABCOCK CONTRACTORS INC. RESTRICTING
sp-

8420

PITTSBURGH. PA. ORIFICE PLATE                           -
REVISION

A Subsidiary ol DATA SHEET
Babcock International Inc. PAGE / OF   

ORIGINAL BY 2      M  o y TA DATE  8- ? - 78       APPO DATE

AEVISION BY DATE APPD. DATE

CLIENT: ER.le    M jAJ, Af 4 PROJECT NO. SOO I ·*I

TAG NO. ;ti /     8 EL.O W

REVISION

QUANTITY                         5
| MANUFACTURER             *

*
MODEL NO.

ey     p As ·    To
SERVICE ED U C.TOR
PROSE_S6- FLUID . -_. SAT,   ST. E AM
FLUID TEMPERATURE 2.670 F

PRESSURE 2.5 PS 1
SPECIFIC GRAVITY /.2-5
VISCOSITY

1   SUPERHEAT
BASE TEMP./PRESS. 60 oF 14.7 psIA

FLOW RATE - OPERATING 700*/IR
- SIZING„.   + -       -  -              -       - I o  •i -W E--METER DIFFERENTIAL (DRY)

lINE - SIZE/SCHEDULE z"/ 40
r  - I.D. 2.047

TAPS - UP/DOWN ..Il#

j  -- - ORI ENTATION
VENT/DRAIN Nor    RECA' D
-FLANGE - SIZE/RATING z"/1504

     - FACE R. F.
PLATE - MATERIAL 3/4 55

    - BETA

RATIO *
- BORE              *

91  RO-21109,Ro--2.1209, RO-2.1309,Ro·11409, 80-Z.1509

..

3     *  BY  BIDDER
6.

  LOCATION FIELD



BABCOCK CONTRACTORS INC. SP-   8424
PITTSBURGH, PA. ANNUSAFL

A Subsidiary 01 . .

. REVISION....   .__.--.....--
Babcock International Inc. SPECIFICATION PAGE. __| OF_|

ORIGINAL BY R, 91 o YTA DATE 8-1-78 APPD. DATE
' REVISION . BY DATE APPD. DATE

CLIENT: ERIE  ININ(i CO, PROJECT NO 3001 *I

DESIGN CRITERIA FOR ANNUBARS

This primary flow rate sensing element shall be a
combined reverse pitot tube design based on the
Manufacturer's standard design.

.-'.:

The output of this flow element shall be a differ-
ential pressure proportional to average flow
velocity squared.'

When installed with the straight run requirement
specified on the data sheets, accuracy shall be
21.5% or better.

A ·calculation report confirming maximum flow rate
differential pressure shall be furnished, based on
data sheet specified conditions.

The unit 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. The instrument tag number
shall be 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 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).

i

I



Y SUPERUEAT

BABCOCK CONTRACTORS INC. ANNUBAR sp.8424
PITTSBURGH, PA. REVISION

B.,„St, r™»„.linc. DATA SHEET PARF        OF   

ORIGINAL BY LMI W DATE 8 - 9-78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT:  ERIE    M I N I N G CO. HOYT LAKES MN. PROJECT NO. 3001*I

TAG NO. SEE MOTE *1  5EE NOTE*Z SEE NOTE*3
REVISION

QUANTITY                                          5                     5                     5
MANUFACTURER                _
MODEL NO.

STEA M FLOW STEAM FLOW TO CoMFiLKET,oAJ Atil
-- -- ---=

SERVICE FROK  L. f. BOILER. EOUCToR To EDUCTBR.
PROCESS FLUID S A-T; STEAM 4                      A\R
FLUID TEMP 267*F ---I--- 8O0F

FRESS 2 5 Ps 16 -I.-1- 80" W.C.
S P.   GRAVITYG 2,pj \.19 -I
VISCOSITY

BASE TEMP./ FRESS. .....
60-F      14.7 Pm A

FLOW RATS - OPER. 2640 LMR.   2.600 LVWR 4 zoo sc#M
+   - 5/2/NG 3000 1-8/MA 3000 Le/MR 6000 SCFM

METER DIFFERENTIAL(ORY 
LINE SIZE / SCHEDULE 6"     SCH• 40 6" sci-1.40 14"   STD.WT.
LINE I.D. 6.07" 6,07"
METER /0 AT'L. 316 5-r. sT, ---$-*e#. 1 1 4    ST.  5 T.

COUPLING SIZE/MAT'L,*
PREss. CONNE C. TIOr: S 1/t12"     N P T -                                           >
HOT TAP F ITT INC, S REQ' D           - --* No T      REG© O
STPAIGHT   RUN   APFRBACH
STrTAIBWT RUN DEPAF.T

NOTE   ttl)TAG.Ato.  FE-21108, S E-11108,FE-21308,FE-11408,FE- 21508

4/ 2)TA w  tbo   FE-21109   i  'FE-21109,  FE-2809,  FE-21409)  FE-2-150 9

*3)TAG Wo.FE-lilli ) FE-2\1\\ j FE-213\\ ) FE-littl ) FE-215\\

4  i gy  BIDDER
: LOCATION FIEL o       .        I-



BABCOCK CONTRACTORS INC. LEVEL -TRANSMI-rrER SP--857-2
PITTSBURGH, PA.

A Subsidiary ot (DISPLACEMENT -r-Yps  REVISION_.._._.._.. ._._
Babcock International Inc. S PECI F I C A-r 1 ON PAGE.__1.--.-OF 1

ORIGINAL                         BY e , 0 <7* DATE 8-1 - 7% APPD DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE M IN ING CO. PROJECT NO 3001 *I

DESIGN CRITERIA FOR LEVEL 'TRANSMITTER (Displacer  Type)
Transmitter shall operate on the principle of
force sensing on a variable displacement dis-
placer suspended in the liquid to be monitored.

The displacer and fluid shall be completely
isolated from the transmitter mechanism by a
torque tube or equivalent packless seal.

The output: signals shall be standard pneumatic
or electronic as specified on the data sheet.

A float chamber shall mount to the vessel with
the configuration and connection specified on
the data sheets.

The unit shall be furnished with a metal tag
fastened with corrosion. resistant wire and
stamped with the tag number as specified on
the data sheet.

DOCUMENTATION

The following certified documents shall' be submitted to the buyerin quanties and terms as specified in the purchase order.

1.  Drawihg and Manual Index
2.  General Arrangement Drawings
3..  Electrical & Piping Drawings

(schematic and interconnection)
4.  Operation & Installation Manuals
5.  Maintenance Manual & Parts List6. Recommended Spare Parts   for 2 Years Operation

Each document shall be marked with the following indentifyingdata:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

2                      (i.e. detailed model number or list of furnished
                       options.)
 
5            4                          j



-

BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET sp. 8 5 22PITTSBURGH, PA.
A Subsidiary of REVISION

Babcock International Inc. LEVEL TRANSMITTER - DISPLACEMENT PAGE | OF  1

ORIGINAL BY 2   M OYTA  DATE 8 -4-78  Appo DATE
  REVISION BY DATE APPD. DATE

CLIENT: ERIE V INIAJG LO PROJECT NO. 5001 *I

TAG NO. 4 1   6ELOW    LT- 2 / 804
REVISION

QUANTITY                         ;                
..MBNILEACTURER _ -. .-*
MODEL NO.                *

Low     Fkess.       H 1 pag ss,SERVICE STEAM PRUM_53-eAM  DRUM
UPPER_ FLUIP.-.. · 3 7 EAM _.           5 -7-EA M                                                         :
1,9 R- FLUI _ ._ -      -PJhETER    .._-8/471/& ______
FLUID - PRESS. MAX/OPER.

./ 1. S.fs !_ __.     .Ziisjssi. _
-    P.     G.     UP/LOW           -_11.5         1.-0  -             4.  0              I   i  o

7   - TEMP. MAX/OPER. 1 (07 'F 3 521=
CHAMBER - TYPE - - __C*_-57€EL-_-7- -em-
CONNECTION - TYPE & SIZE -2." N P T .   --.......I: '_---.----
TOP CONNECTION - LOCATION SIDE ./-1.-
BOTTOM CONNECTION --   - -      _ -_         aN D ... )28--DISPLACER -

DIA/LENGTH  * 1 1_14-"               1 1 4"
     - MATERIAL -SI.STEEL  5 -77  57EEL

SEAL - TYPE             *
- MATERIAL-                       - .-I---*

OUTPUT - 4-ZOMA _r 72.
SUPPLY Z4VDC.

*/)  LT-  21104.)LT-21 2.0 4,  LT- 2.1 504, LT-ZI404, LT-21504

* BY BIDDER

-*IJ



'
BABCOCK CONTRACTORS INC. LEVEL -1-RANg.MI- rE  SP-     5 2 7

PITTSBURGH, PA.
A Subsidiary of COAPACITANCE     TY PE  .

REVISION

Babcock  International Inc. SPEC./ p / CA-r/ON PAGE--1 -__OF_2-
ORIGINAL

BY R. 09·rA   DATES-1.78
APPD· DATE

REVISION BY       · DATE APPD. DATE

CLIENT: ERJE MINING Co, PROJECT NO 3 001 *I

DESIGN CRITERIA FOR LEVEL TRANSMITTER - CAPACITANCE TYPE

Level Transmitter - Capacitance Type shall be manufacturer's
standard assembly complying with this specification and the
accompahying data sheet.

The transmitter shall measure the level of the process

media by sensing the capacitave coupling between a sensing
probe and an adjacent grounded surface.

The transmitter output shall be continuous of the type
and range shown on the data sheet. The magnitude of
the output shall vary in direct proportion to the
measured level.

The transmitter shall be complete with sensing element,
interconnecting cable, connectors and suitable enclosure.

The transmitter shall be suitable for service in industrial
plant and outdoor environment with temperature range of
-20 to 1500 F.

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 instrument tag number shall be as shown on
the data sheet.

F
./

 

 
W

Li



BABCOCK CONTRACTORS INC. LEVEL TRANSMITTER SP- 8517
PITTSBURGH. PA. ( CAPACITANCE  TYPE   REVISION --

A Subsidiary of
Babcock /nle,national /no. SPECIFICATION PAGE_3_... -OF-

DOCUMENTATION

The following certified documents shall be submitted to the

buyer in quanties and terms as specified in the purchase order.

i.  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 document shall be marked with the following indentifying Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i.e. detailed model number or list of furnished
options)

i                                            -I
4

- -



BABCOCK CONTRACTORS INC.
PITTSBURGH, PA. INSTRUMENT DATA SHEET ap- 8 627

A Subsidiary of REVISION
Babcock Inte,national Inc. LEVELTRANSMITTER   -  .CAPACITANCE -TYP5 PAGF        OF   

ORIGINAL BY 2 ·  MOYTA    DATE 8 - 4-78 Appo. DATE
REVISION BY DATE APPD. DATE
CLIENT: Eats MIAJIN e CO PROJECT NO. 3001*I

9*
TAG NO. |      BELow LIT- 21707
REVISION

QUANTITY                   '     5              1
MANUFACTURER -.._ -.  . 4..z  ___-_

MODEL NO.                *
TN ZOZ-

SERVICE COAL     FEED        TA2 016  -TANK
PROCESS FLUID  OAL -TA;R.  /oILFLUID - PRESS/TEMP.

80 W.C. 1100°F  0/1 50 01:
    - VISCOSITY - -

ELEMENT - TYPE ROD         *
- MATERIAL 3 16    ST. ST, 1..

- SHIELD
- DIA. & LENGTH '/2" 8 FT   ,/z"

     - CONNECTION --...0- - 6" FLANBE
TRANSMITTER wirw 40.fEr#/'LE#HES

INDI

OUTPUT 4-20 MA 4- 20 vIAFLOW RANGE - MIN/MAX         -
WATER LEVEL - MIN/MAX ---- -

LOCATION VES5EL -TOP - 21.
POWER SUPPLY 14 DC 2.4VDC
CABLE LENGTH (HEAD-TRANSM.1 63,4 £45'L
INDICATIOR Rea' D -
N.E.C AREA CLASS C·LAS' i 0,\/ Tr

CiRCUP D =58
ENCLOSURE NEMA 4 -7F

AMBIENT TEMPERATURE 150 °F 125 0F

11\  L S- 21\0-2, L S -Z\102, L S- 21302, L S- 21402, L 5-21502

* BY   BIDDER
R



BABCOCK CONTRACTORS INC. 8640
PITTSBURGH, PA. LEVEL     54/ 1-rcH SP-

A  Subsidiary of C SALL  FLOA-r -rYPE  REVISION
.  Babcock Intornational Inc.

, SPECIFICA+TiON PAGE            OF..  _..._--
ORIGINAL                                      BY 2.  10/0 Y"TW        DATE R'-/-7g APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: 5.12.tE MINING Ce, PROJECT NO 800\*I

DESIGN CRITERIA FOR BALL FLOAT TYPE LEVEL SWITCH

Switch shall detect liquid level via a float
movement and linkage which has no physical
connection to the switch mechanism. The
switches shall be actuated by the sensing sys-
tem through a sealed chamber.

The switch housing shall be of weather proof
construction unless otherwise specified on
the data sheets.

Housing shall be designed to allow top, side
or exterior cage mounting as specified onthe data sheets.

Electrical switch construction shall be an
SPDT snap action type and have a minimum
rating of five (5) amps at 120 V.A.C., 60 Hz,
unless otherwise specified on the data sheet.

The unit shall be identified by a metal tag
attached with corrosion resistance wire, and
stamped with the tag number as indicated onthe data sheet.

DOCUMENTATION

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 2 Years Operation

Each document shall be marked with the following indentifying
data:              '

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)

F                   5.  Exact Instrument Identification as furnishedI

(i.e. detailed model number or list of furnished

                       options.)



BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET sp-8540
PITTSBURGH. PA. REVISION

A Subsidiary ol SWITCH - BALL FLOAT PAGE \ OF  IBabcock Intornational Inc.

ORIGINAL BY 2. M o¥TA DATES-4-78 APPD. DATE

REVISION                     By DATE APPD. DATE

CLIENT: ERIE MININ C. Co. PROJECT NO. BOO ItT

TAG NO. 11 1   BELO   *Z-  BELO*/
REVISION

QUANTITY                                     3                   -8
*MANUFACTURER ---

MODEL  NO.
7-AC OIL

SERVICE PRECIPITATOR PRECIPITATOTE
PROCESS FLUID __..._TAB. OIL
FLUID - PRESS/TEMP. , - 00 /2-5-0 F. O l95-PE--_
    - SPECIFIC GRAVITY /...0./.------0...9-9_---

FLOAT  -  MAyER-I 1-- .._1 -  136 4 5.52. --.   -
-

713-

    - DIAMETER -2-   c
1, 00

CONNECTION - SIZE & TYPE 2_72" N P.T 72,/.

MOUNTING POSITION -S I D E Fie-
SHAFT - DIA. & LENGTH

*          4             1        I  -C' __                         I
Z3> .-*...

- MATERIAL           5*. 5 TZSE 4    ----=aa*-
SEAL - TYPE -I  P

- MATERIAL ... -I.5581
1 -.-

SWITCH - TYPE $-1  52 C L.JR V ----721"
- CONTACT FORM se 10 -r

-

I .--*.-- .-

- RATING 13 AMP 7.1
N.E.C. AREA CLASS Ct- ASS I    D I V i r-gsg 0, 0- - - -.

--
-10/

ENCLOSURE
_ wE751 13 -4-_       .---=-9....-I -----.......

SETTING - TYPE

1--- --DInERENTIAL

:=/3 LS- 21-71-2, LS- 11722,LS-21732
# #2   L S-   2.1 7 1 3,   L S-   2,7  1 3,L S-   2,7 3 3

-* 8 Y   BIDDER



BABCOCK CONTRACTORS INC.
.  LEV E L         SH:/ ,-rc HPITTSBURGH, PA.

SP- 8542
:·         A Subsidiary 01 CCAPACTrA+,CE -TYpe> REVISION

Babcock Intornational Inc. SPECIF CATiON PAGE .. )
OF_  |.._. ..  ._

ORIGINAL BY    . /1 0'9rA DATE 8- /- 7g APPD. DATE

REVISION BY DATE APPD. DATE

-                          CLIENT:    E R I E     M I N I N G       C O, PROJECT NO. 3000*r

DESIGN CRITERIA FOR CAPACITANCE TYPE LEVEL SWITCH

Switch shall detect level by sensing the change
of capacitance between probe and either or boththe liquid,and tank.

The sensing probe shall not have any moving
parts and it shall be constructed of materials
satisfactory for the service conditions speci-fied on the data sheets.

The electronics and probe shall be in weather
proof housings unless specified otherwise on
the data sheets.

Operation shall be satisfactory over the ambient
temperature range of -209F to 160OF.

Electrical,switch construction shall be SPDT
snap action type. Minimum contact rating shall
be five (5) amps at 120 V.A.C., 60 Hz, unlessotherwise indicated on the data sheet.

The unit shall be identified by a metal tag
attached with corrosion resistance wire, and
stamped with the tag humber from the data sheet.DOCUMENTATION

The'following certified documents shall be submitted to the buyerin quanties and terms as specified in the purchase order.

1.  Drawing and Manual Index
2.  General Arrangement Drawings
3.  Electrical & Pipihg Drawings

(schematic and interconnection)
4.  Operation & Installation Manuals
5.  Maintenance Manual & Parts List
6.  Recommended Spare Parts for   2    Years Operation

Each document shall be marked with the following indentifyingdata:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number

r                     5.  Exact Instrument Identification as furnished

4.  Instrument Tag No. (from data sheet)
 

(i.e. detailed model number or list of furnished

                         options.)



BABCOCK CONTRACTORS INS. INSTRUMENT DATA SHEET sp- 8542
PITTSBURGH, PA.

REVISIONA Subsidiary ot LEVEL SWITCH - CAPACITANCE TYPE
Bnbcock Intornallonal Inc. PAGF   1    OF  I

0AIGINAL
BY R.  MO ¥774         DATES-4-78      APPD.                                               DATE

REVISION BY DATE APPD. DATE

CLIENT: ERI€ Nt ININa CO, PROJECT NO. Soo 1 *I

TAG NO. 1% 1 856*0*/ *t BELOP,/ *3 REi.OW
REVISION

QUANTITY                                  5                    5                   5
_MANUFACTURER_..              %
MODEL NO.

COAL- SuR<E D 05 T   CYCLOAIE  TA#2  CYCLONESERVICE
Aa  PP E  12..

PROCE@S FLUID COA L D usT/GAS   TA,2 / C, AS
FLUID - PRESS/TEMP. --O      -   8908_   g>__  _111.gzt     _0___1-2.-50'E.

- VISCOSITY -

ELEMENT - TYPE
__R.Q.P_.__- 4

- MATERIAL -GT.  6 T. -..                                    I.

- SHIELD

- DIA. & LENGTH
72                     S   FT_ '/14 2  Pr            YL"                 2  F T,

', 1,

v   - CONNECTION FLANGE         >
SWITCH CONTACT FORM - 621-_SPOT LI).seDT 6 1') SPDT

RATING _. . LAMP 115YAA 2281. --ITTES,I.
SETTING - TYPE
- . . . f

- SET PT/DIFF. ADJUSTAELE MIN,                          1
ELECTRONICS - LOCATION I N AA EAD ---Ill-FEEED- -I--/Fl

- POWER 24VDC -10/- ---Le-
CABLE TYPE

1 LENGTH Slhc-.
N.E.C. AREA CLASS <SRO Ve._2__._

CL. Ac35 r mivn

ENCLOSURE Reet A   4 -

-IlLemill-

6/4 5-Z//01, LS- 2.11.0 1,LS- 2 1 30 1, LS- Z 1 40 1,LS -2 1 5 0 1*2)LS-ZI\18, L S-21118, LS- 113183 LS- 2.1429, LS-21 5 2 843)1-5- 2.117.9, LS-Z-/ 219,LS- 2,3-L9, L5-21 47.9, LS- 215Z9

* BY BIDDER



BABCOCK CONTRACTORS INC. CO NTROL VALVE SP--_&(0_1 C> ____-_
PITTSBURGH, PA.

A Subsidiary 01 D I APH 12*anlq OPS,ZA-TED REVISION

PAGE OF.  1_Bnbcock Intornallonal Inc. SPEC-,F,CA-TION
ORIGINAL BY R.M. 0¥rA DATE • -/-/f APPD. DATE

REVISION BY DATE APPD. DATE

PROJECT NO. 30et  *ICLIENT:   ER: E     MINING     C O.

DESIGN CRITERIA FOR DIAPpRAGM OPERATED CONTROL VALVES

Control valve shall be manufacturer's standard
complying with this specification and accompany-
ing data sheets.

The vendor shall determine required Cv, consider-
ihg service data on the data sheet and limiting
errosion, cavitation, and noise to reasonable
values.  The vendor shall show the required Cv,
the actual full open Cv, design and maximum
noise (Db) level of the valve bid in his proposal.

The valve body shall be marked to show direction
of flow.

Diaphragm operators shall provide a linear travel
versus loading pressure and give a high degree
of dynamic stability and frequency response.

When positioners are called for on the data
sheets, they shall have convenient adjustments
for zero and span.  The positioner shall be
capable of easy reversibility in the field,
preferably with no additional parts required.

When specified on the data sheet, a pre-piped
filter regulator shall be furnished.

Vendor shall specify the maximum steady state
air consumption of his furnished positioner.

The unit shall be identified by a metal tag
attached with corrosion resistance wire, and
stamped with the tag number from the.data sheet.

(4
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BABCOCK CONTRACTORS INC. CONTROL VALVE J P- 8610
PITTSBURGH, PA. DIAPHRAGM OPERATED REVISIONA Subsidiary of  .

Babcock International Inc. SPECIFICATION PAGE__2 OF  1£

DOCUMENTATION

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 2 Years Operation

Each document shall be marked  with the· following indenti fying  Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)

5.  Exact Instrument Identification as furnished
(i. e. detailed model number   or   list   of furnished
options)

*

i l l



BABCOCK CONTRACTORS INC INSTRUMENT DATA SHEET SP- 8 6 loPITTSBURGH, PA.
AEVISION        /A Subsidiary ol CONTROL VALVE - BUTTERFLY

Babcock into,nalional Inc.                                                                                                 ·                      PAGE       |            OF     %
ORIGINAL

BY  12.   h4O 4 TA       OATE  8-7-7 8      APPO DATE
REVISION                     BY LMW DATE 2- l9-79 APPD. DATE
CLIENT: ERIE f/|,NIMB do, PROJECT NO. 3001*I

TAG NO. .  1  BELovJ    2-  BELow  *3 BELOPV
REVISION                                                          J
QUANTITY                         5              5             5
MANUFACTURER            <
MODEL NO.               *

COMQusT,oU AIR CLEAR 61 45 QUEAR 4 ASSERVICE 70 EDUCTOR.  1 -fo COOLER TO FLARQ STACKPROCESS FLUID
A,\ 2, #As 4AsFLUID - FLOW-OPERATING 4200 SCFM  4800 scFM  2400 SCBM- FLOW-MAX/MIN. 5250       0       60001 0 3000  0- PRESSURE IN 80 " Rzo 45'  M,-0 ' 45" 01.0AP OPER/MAX. *

- TEMP./VISC. 1O00F .....
I ZOZ°F , 2 02.oF        '-9   - SPECIFIC GRAVITY /.O .O:*r' e '4SeN> · - ·iLINE SIZE & RATING I  4 "ISo=* 30" 115* 16" 1 25*BODY - TYPE WAFER --4 3..- MATERIAL CARB. ST.

3 16        ST:      ST,                                                                I- RATING 150 * 125 #
-  END  CONNECTION                             1 50*12 F      125 * EF. FLANGE '*- SIZE 14"

.

30'0 16"- LINER/SEAT      * -
-

r  - BORE             *DISC - TYPE SWING THIEU               I    TIGRT SRUT OFF- MATERIAL CARS, ST, 3\6 ST. ST. ..
- LINER/SEAT         NON€ NOZEACTUATOR - TYPE DIAPHRAGIV\

.-

b. Al
-    SIZE/RANGE             *                              3-/5' 8/4 5-'Tn' G 3-15'516- ACTION/FAIL ATO          | 901 E   75 1 ATC o PEN ATO CLOSEPOSITIONER - MFG/MODEL NORE - 0006 hloAJE -

- POWER I.-I -
.---3-WAY SOL. VALVE  & - -

//51646  , 1(- PlotdiCV - REQUIRED/ACTUAL    *
HAND WHEEL REdD -.---..

 4* 1)  FV- ZI \\1 1 FV- 21 2- / 'J PV- Z 1 3111 FV- ZI 41 1, FV- 2-/ 5 1 1*-     1*23 TV-  2.1114 1TV- z 1 LI 4, -r V- z 1314,TV- 2.14 14, TV- 7.1 51443)  FV- 111 25,FV-ZI 12.5, FV- 21 3zg,FV-21425,FV- 21 515
*BY BIDDER



BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET SP- 86 lo
PITTSBURGH, PA.

AEVISION          |
A Subsidiary ot CONTROL VALVE - BUTTERFLY

Babcock Intornational Inc. PAFF   '2-  OF R

ORIGINAL BY 12  r-1 0 4' TA.    DATE 8-7-76 APPO. DATE

REVISION                     BY LMW DATE 2-19-79 APPD. DATE

CLIENT: ER I 9   1\/\ 1 la 1 N,1 e     Co. PROJECT NO. SOO 1 +I

=t =:t
TAG NO. 4 85406*J Z BELOW *3 BELOWA.        &        6R E V I S I O N                                                                                     ·                       Ll-1

QUANTITY                                       5                      5                      5
_MANUEBCTURER ...I--

MODEL NO.
TOP    qA S   Y O Al 2      1 NTA KE VENT    7-0

SERVICE FLARE   STACK  · To      E DUCTO i  ATMOSPH RE
PROCESS FLUID TOP  4 AS At A- 4 A53
FLUID - FLOW-OPERATING 2700   SCFM 1500 SCFM 2700 SCFM

- FLOW-MAX/MIN. 3500   0   2000 1 0 3100 1 0
- PRESSURE IN 30" 4'LO ATMos. 45" H zo

AP OPER/MAX.      *              30"HLO  -F "HLO 49 "Hio
- TEMP./VISC. 1.FOOF - 100=F 1201.eF -

k           - SPECIFIC GRAVI TY .044' T'@ 9%"HZo 1.0 .02'5FT' @   '(9'"175
LINE SIZE & RATING 164 115* 1  2-"    1 50* 16" 125*
BODY - TYPE WAFER 1.. -

- MATERIAL CARB, ST. Ir 316 ST. ST.
- RATING 1 2.5 # ISO# 125 *
- END CONNECTION 115* FF 1 5 0 -eR.F \25* FF
- SIZE 16" 11" '6"------

- LINER/SEAT      *

 -    -  BORE                                *
DISC - TYPE TIGHT SNUT OFF

   -

MATERIAL CARB ST. -Ah 316 ST. Sr.
- LINER/SEAT      *

ACTUATOR - TYPE DIAP RAGM > 2.
- SIZE/RANGE 3-15-psia 3-IFP510 3-15 psta
- ACTION/FAIL ATC   DPER

POSITIONER - MFG/MODEL NONE NONE NONE
*      - POWER -

3-WAY SOL. VALVE  16      15 VAC, X-PROOF )                                      *.
CV - REQUIRED/ACTUAL    *

H AN D     WWE E L REa' D -             '-

41)   F V- Zi\Z co, FV-ZI  ZZ<o)FV-213 Z <0, FV- 11 *1 6, FV- 2152 4
.#2  F \/- ZI 117, FV- 2-1 Z Z 1, FV-21 3 213 FV- 21 4 2-7, FV- ZI S Z-1
*3) PV- 21 130, PV- 2-1230, PV- Z.1330,PV- 114 30,PV--LI 530

*BY BIDDER

L



BABCOCK'CONTRACTORS INC. INSTRUMENT DATA SHEET sp. 86 10          1
PITTSBURGH, PA.

REVISION

Ba,„Autl'„„»oo,al I„'.
CONTROL VALVE - BUTTERFLY PAFF 3  OF 3

ORIGINAL BY2,f./7 0 ¥77A    DATE 8.7-78 APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MiN,wa Co. PROJECT NO. 3 0 0 1*I

  TAG NO. -0/- 7-174\ pv-21800
REVISION

QUANTITY                                             

MANUFACTURER            <
MODEL NO.                *

9006, J  WAYS+L < doMBOS-r,04SERVICE -ro GAS COOLEELS| A,1 To A-TMOS.
PROCESS FLUID  /A-1- 51 AIR
FLUID - FLOW-OPERATING 4100 4PM 1\050 SCFM

- FLOW-MAX/MIN. 41001 0 140001   0
|       - PRESSURE IN 75 Pal 80" H 1 0

-    6 P OPER/MAX. 80#Na°
0         1 - TEMP./VISC. 750F - I 00 oF .....-

- SPECIFIC GRAVITY lac) 1,0
LINE SIZE & RATING /8"/ISO'*- SO" /15<:P-
BODY - TYPE WAFER

- MATERIAL CARS. ST ;
- RATING

/ SO* .jill)

- END CONNECTION R. F    FLAN AE .>-'.-

- SIZE lei, 30'/
- LINER/SEAT      *

3  - BORE           31<.
| DISC - TYPE SWING T RU .-

          -

MATERIAL CARS. ST. >.
- LINER/SEAT

ACTUATOR - TYPE DIAPHRAGM h.
- SIZE/RANGE * 3-15 ps\G 3-15-psic,
- ACTION/FAIL

POSITIONER - MFG/MODEL NONE - NoNE
- POWER
- SIGNAL/ACTION -

CV - REQUIRED/ACTUAL    *
HAND WHEEL REG' D --0---

1

-

*BY BIDDER



BABCOCK CONTRACTORS INC. CONT Ra L VALVE sp- 8(oilPITTSBURGH, PA. DIAPARACIM OPERA-TED REVISIONA Subsidiary ol
PAGE # oF 1Babcock Intornational Inc. 5PECIFICATION

ORIGINAL BY 2, /91 4.774     DATE 8-/-7g APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING Co. PROJECT NO 3 00 a *r

DESIGN CRITERIA FOR DIAPMRAGM OPERATED CONTROL VALVES
Control valve shall be manufacturer's standard
complying with this specification and accompany-ing data sheets.

The vendor shall determine required Cv, consider-
ing service data on the data sheet and limitingerrosion, cavitation, and noise to reasonablevalues. The vendor shall show the required Cv,the actual full open Cv, design and maximum
noise (Db) level of the valve bid in his proposal.

The valve body shall be marked to show direction
of flow.

Diaphragm operators shall provide a linear travel
versus loading pressure and give a high degreeof dynamic stability and frequency response.

When positioners are called for on the data
sheets, they shall have convenient adjustmentsfor zero and span. The positioner shall be
capable of easy reversibility in the field,preferably with no additional parts required.             :

When specified on the data sheet, a pre-pipedfilter regulator shall be furnished.

Vendor shall specify the maximum steady stateair consumption of his furnished positioner.
1 The unit shall be identified by a metal tag

attached with corrosion resistance wire, andstamped with the tag number from the data sheet.

6

i
''.
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BABCOCK CONTRACTORS INC. CON-TROL VALVE 3 Ph-*6-1 2-_ _   - -
PITTSBURBH, PA, DIAPHRAGM OPERATED REVISION-. . ..   .-.   ....

A Suhaidlaiy 01
BaheocA /nle,nalional /nc. SPECIFICATION PAGE--2.-..__OF_..4-

DOCUMENTATION

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 2 Years Operation         

Each document shall be marked  with the following indenti fying  Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number

i                            4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i..e. detailed model number or list of furnished
options)

·it,

i ·/
„

- -



BABCOCK CONTRACTORS INC. 8612-
PITTSBURGH. PA. INSTRUMENT DATA SHEET SP-

REVISION           
A Subsidiary 01

CONTROL VALVE - GLOBE BODY                   12Babcock Into,national Inc PAOF | OF

OMIGINAL BY R'  »10 4 TA       DATE 8-7.78 Appo. DATE

REVISION                  1               BY LMW DATE   2- 19-79 APPD. DATE

CLIENT: ER,5  M,w/M e Co. PROJECT N O.3 0 0 1*I

TAG NO. ek  SELOVV -L BGL.OVJ 3   a eievj
31

REVISION                        '         

QUANTITY                        5             5

_MANLJ£8CTURER                 &
MODEL NO.                *

PO<616 44% 'BaiLER\ /ArreR 57/AM To
SERVICE TO   ATMOt,     TO STEAM PROM   EDUCTOR
PROCESS FLUID 445 \,JATER_ 5-T EA A
FLUID - FLOW OPERATING

. 2900# HE .2600  HR
- FLOW MAX./MIN. 3600 0 30001  0
- PRESSURE IN. 3 PSI 15  PS I 2-5 PS  

6P   -   OPER. /MAX.
- SPECIFIC GRAVITY , 008                           I                                -

1   - VISCOSITY TEMP. -- 125 0F 170 °F 170 Sc
BODY - TYPE 2- PORT             ,              I-

- MATERIAL CARB.    STL. ill *
- RATING ISo * / is 004            -         >
- END CONNECTION NPT RF FLANCiE >

,        -SIZE                                                                            2"                                                1"                                              6"
PIPE - SIZE/RATING

r'    150*                        1"     IS  0* &      6  "-1 94#*
TRIM - TYPE PLUG 3- ----*

-  SIZE/CHARACTERL- *  FULL   <  *  1 LIN- , =70
- SEAT MATERIAL sT, ST. > 1..

   - PLUG MATERIAL ST. ST. - >
ACTUATOR - TYPE DIAPIR.AGM 7.. te..

- SIZE/RANGE * 1315PS=- 3-19 PSIG |3-15 PSI G
- ACTION/FAIL AT C          OPEN                                                          |

POSITIONER - MFG. .-.. -

-    MODE L -

- POWER -

4- WAY SOL. VALVE  ---    A\   -  . - -  c; -
. Cv - REQUIRED/ACTUAL    *
NOISE - MAX. @ 3' DBA    *

' 1*1)  PV- 11103, PV- 2.1203, PV-21303) PV- 21 40-3, PV-ZI 503 © LV- 21104, LV- 2.1 104,LV-Z / 304-, LV- zi 404,LV- 21 504
1*33 Fv- 2-1109'FV· 21 109, FV-ZI 309, FV- 7.1 409, FV- Ze 509

* BY BIDDER



BABCOCK CONTRACTORS INC. Sp. 8612
PITTSBURGH. PA. INSTRUMENT DATA SHEET

REVISION

A Subsidiary ol CONTROL VALVE - GLOBE BODY PAGEILZI---OF Z.
Babcock /nte,national /nc.

ORIGINAL BYRI H OVTA   DATES-7 -7 Z APPD. DATE

11[VISION BY DATE APPD. DATE

CLIENT:  Er2 1 E    rv'I 1 All AJ rl    C n
PROJECT NO. 3001 *I

TAG NO. LV -2,804
REVISION

QUANTITY                         1

MANUFACTURER *
MODEL NO.               *

6 0 I Le R.\ /ArEK-re
SERVICE.

'

A.R  STEAM DRUM  

PROCE SS    FLU ID                           '                            CTE A+A

FLUID - FLOW OPERATING .. 17000*/H.R,
- FLOW MAX./MIN. 30 000  0
- PRESSURE IN. iso PS i

6P   -   OPER. /MAX.

- SPECIFIC GRAVITY         I
-.-#.0.

- VISCOSITY

BOpY - TYPE 2- PORT

...      . . _ -   MATER IAL CARS. sT.

- RATING -- ....._._1.5 92-61-__.
- END CONNECTION R F FLANGE

1  - SIZE 3"
0/      =tPIPE - SIZE/RATING ISO

TRIM - TYPE --I.-8=l.1-4.

- SIZE/CHARACTER. * 1 =-10-
:

- SEAT MATERIAL ST• ST.

p  - PLUG MATERIAL ST. ST.

ACTUATOR - TYPE · DIAPWRAGM

- SIZE/RANGE   *      3-iTP516
- ACTION/FAIL ilitt

POSITIONER - MFG.
- MODEL

.---- .  . --  .I

- POWER
.--

- SIGNAL/ACTION ......

Cv - REQUIRED/ACTUAL    *

NOISE - MAX. @ 3' DBA   *

* BY BIDDER

-



BABCOCK CONTRACTORS INC. 8616
CONTROL VALVE - PLUG SP. .. _.

PITTSBURGH, PA.
A Subsidiary 01

SPECIFICATION REVISION

1       .OF --2 -Babcock International Inc. PAGE...

ORIGINAL BY   L M W DATE 9-25-78 APPO. DATE

1 REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING co. HOYT LAKES MN. PROJECT NO 3001  *I'

1.0 SCOPE

This specification defines the physical and performance requirements  of
plug type control valves as further defined in the attached data sheets.
The documentation for this equipment is also defined.

2.0 EQUIPMENT DESCRIPTION

2.1 Plug valves shall be the manufacturer's standard assembly complying
with this specification and accompanying data sheet.

2.2   The material shall be as specified on the data sheet.

2.3 The vendor shall calculate the maximum ZJP using the service data
shown on the accompanying data sheet and limiting erosion,
cavitation, and noisd to acceptable values.

2.4   Each valve shall be delivered with two (2) identification tags:

a)  A permanent corrosion resistant metal tag, riveted or screwed
to the valve with the following information lettered in physical
relief:

Tag Number
Manufacturer
Model No.

Body & Trim Material
Trim Size
Manufacturer's Serial Number

b)  A temporary weatherproof tag at least 2" x 4" wired to the
top works, showing the valve tag number in bold, readable
lettering on both sides of the tag.

:

i
9

i                 %



BABCOCK CONTRACTORS INC. SP -  8616
PITTSBURGH, PA. CONTROL VALVE - PLUG

SPECIFICATION REVISION ......._...
A Subsidiary 01                                                                                                                                                   2                    2

Babcock Internationallnc. PAGE.-_.--_OF

3.0 DOCUMENTATION

3.1   The following certified documents shall be submitted to the buyer
in 4uantities and terms as specified in the purchase order.

A.  Drawing and Manual Index
B.  General Arrangement Drawings
C.  Electrical & Piping Drawings

(Schematic & Interconnection)
D.  Operation & Installation Manuals
E.  Maintenance Manual & Parts List
F.  Recommended Spare Parts 2.  Years Operation.

3.2   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)

4

(

-
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BABCOCK CONTRACTORS INC. 8616SP-

PITTSBURGH, PA. CONTROL VALVE -· PLUG REVISION I
A Subsidiary ol DATA SHEET

Babcock International Inc. PARF        OF   1

ORIGINAL BY LM W DATE 9-25-78 APPD. DATE

REVISION                        I                 BY L M W DATE Z-l9 -19 APPD. DATE

CLIENT: ERIE  MaNIN 6 Co. WOYT LAKES  ) MN. PROJECT NO. 3001 * I

SEX SEE
TAG NO. NOTE  * 1 NOTS. * 2.

REVISION

QUANTITY                                .5                 5
MANUFACTURER               **
MODEL NO.

GAVFIER LOCK                         i
SERVICE HOPPE R ( TOP ) HOPPER ( BOT. )

PROCESS FLUID I'Zfro t' &' LOUOMALP ;
FLUID - FLOW OPERATING- ON/OFF KERVICE 7.r

-    FLOW   MAX. /+1*N-r 1400 LB/MIN 2..

PRESSURE IN. AT MCG. 965 'FSIG
AP    - MAX. 8 S   PS' 6 0 5 25(6

- SPECIFIC GRAVITY ·50 LB/F T 1 A-

r       -  VICCOCITY   TEM R 1500F NORM400*F    /22*r

     BODY -
TYPE 2- ?oAr     ·- )-

- MATERIAL HARO FACED  C.5 - t..

- RATING 150 PS,6 - 1..

- END CONNECTION IS" R.F. FLAAJ6G 3...

M  - SEAT ICATERIAL        *            *
PIPE - SIZE/RATING 18,0                                      0=
--

PLUG MATERIAL WARD  FACED    C. S. .
SEAL - TYPE                *            *
   - 141\TERIAL            *           *

% OPENING 900 D..

ACTUATOR - TYPE PNEUMATIC- - I

- SIZE/RANGE       *           *
- ACTION/FAIL

AlR BUPPLY 100Psio 3.

LIMIT   SWITCHES  ( EACW ETIVD) brOT        -
AUTO. LUSE SYSTEM REG£ O - >
DUTY CYCLE le#Jtrifi(Nie 1 - 3.
*EY BIDDER-
No-TI *D  FV-21103   FV-21203   FV-21303   FV- 21403   FV-ZI5O3

*2) FV-ZI\02. FV-ZI202 FV-litoZ FV-2\402- FV-1%502.

 :  /i\* 3) FUEN,sli IIFVAC,X-Peof, 4 -WAY,SOL. VALVE WITH EAO< ACTUATOR
0

7 |  jpCATION



BABCOCK CONTRACTORS INC.
PITTSBURGH, PA 8 PORT CONTROL VALVE sp- 8 620

A Subsidiary ot REVISION__
Babcock International Inc. S PECI F I (47-ION PAGE .__.    ......OF__2..

ORIGINAL                           BY Q  /O >' 77  DATE e-1-78 APPD. DATE
AEVISION BY DATE APPD. DATE
CLIENT: ERIE MINING CO PROJECT NO 3001*z

DESIGN CRITERIA FOR 3 PORT CONTROL VALVES

1.  The control valve shall be manufacturer's standard three port
valve complying with this Specification and the accompanyingData Sheet.

2.  Vendor shall determine the required Cv; considering the servicedata shown on the Data Sheet and limiting errosion, cavitationand noise to reasonable values.

3.  Vendor shall state the required Cv and the actual Cv of thevalve as bid in the proposal.

4.  Control valves shall be sized so that the maximum flow shallnot require more than eighty percent of valve stem travel
for controlled flow.

5.  The valve body shall be marked to show direction of flow foreach port.

6.  Each valve shall be delivered with identification tags:

(a)  A permanent metal tag, riveted or screwed to
the valve with the following information lettered
in physical relief:

Tag Number
Manufacturer                                            IModel Number
Body and Trim Material
Trim Size for each port
Cv for each flow direction

(b)  A temporary weatherproof tag at least 2" x 4",
wired to the top works, showing the valve tag
number in bold, readable lettering on both sides
of the tag.

E

 

 



BABCOCK CONTRACTORS INC. SP-8620
PITTSBURGH, PA. 3 PORT CONTROL VALVE REVISIONA Subsidiary of

Babcock International Inc. SPECIFICATION PAGE__2.-_OF  

DOCUMENTATION

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   2  Years Operation

1 Each document shall be marked  with the following indenti fying  Data:

1.  BCI Job Number
2.  Customer Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)
5.  Exact Instrument Identification as furnished

(i.e. detailed model number or list of furnished
options)

f

i.

1                                                                                                                      -                                                                                                          -



BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET sp. 8 6 -2.0PITTSBURGH, PA.
REVISIONA Subsidiary ol

Babcock /nfornational inc. 3 PORT CONTROL VALVE PAGF        OF  /
ORIGINAL BY R. I lAy.TA DATES-7-754 APPD DATE
REVISION BY DATE APPD. DATE

4 CLIENT: 512.1 E M i kl I Al d, 6.0. PROJECT NO. Zool*I

  TAG NO. L\/-21707 TRIM

 FUNCTION RECIRCULATE TYPE BALL
QUANTITY                                    CHARACTERISTICS *
MANUFACTURER                                      *                                                      B A L L  MAT . 3 16 ST. ST.
MODEL NO.               *                  SEAT

" TFE
7-AR  /OIL     -TANK   1457-U R.N S T E M MAT.

1

3 1 6   ST.  ST.SERVICE
GUIDING MAT. *

PRQCESS FLUID TAR./o IL PATKTN(Z           *6
i UPSTREAM PRESSURE i 15 psi LUBRICATOR   *' TEMPERATURE 2.500F
SIZING SPEC GRAVITY 0.9
SIZING VISCOSITY
CONTROLLED FLOW DIFF. PRESS 5 Pst ACTUATOR PNEUMAT I C
RECIRCULATED FLOW DIFF. , 10 21 Psi TYPE DIAPHRAGMCONTROL SIZING FLOW 40 BPM SIZE         *
RECIRCUL. SIZING FLOW 50 GPM ACTION AIC.  REC.  PO RrMAXIMUM PRESSURE 25  Ps, a FAILURE OPEN REC. PORT

"    DIFF. PRESSURE 20 PSI SUPPLY 100/20 PS\B
MAXIMUM TEMPERATURE 250 °F SIGNAL 3- 15-    PS,6
LINE SIZE a It
REQUIRED Cv              * POSITIONER NOT  REQ' D
ACTUAL Cv                *                  MANUFACTURER
070 OPEN @ SIZING CONTR FLOWf MODEL

"    "  @ MAXIMUM  "   "                   ACTION
" " @ SIZING RECIRC.   SIGNAL IN
" "  @ MAXIMUM " FLOW SIGNAL OUT

BODY                                                         TYPE/RATING '

3-fber \so** ACCESSORIES
MATERIAL CARB. ST. AIR SET 2 Ea  0
SIZE

-22,
END CONNECTION RF FLANGE
RATING 150*

NOTES:  ISPSI CONTROL PRESS. CLOSES RE<le.C. SiDE &/OPEN DiSCHARLE LINE 1073 4   4     +  OPENS + +  4 CLOSES  +       *

*BY BIDDER



BABCOCK CONTRACTORS INC.

PITTSBURGH, PA. SOLENOID VALVE S sp-_8650
REVISION.._.. ..A Subsidiary of 5PECIFICATION PAGE _ |  _ -OF   Babcock International Inc,

ORIGINAL BY LMW DATE 1- 3 1-79 APPD. DATE

REVISION                                BY DATE APPO. DATE

CLIENT: ERIC MININ 6 CO. PROJECT NO. 3001 *I

DESIGN CRITERIA FOR SOLENOID VALVES

Valves shall be two state control devices where the
state is selected based on the application ofelectrical power to an integrally attached solenoid.

The solenoid coil shall be housed in manufacturer's
standard enclosure and be isolated from the flowingfluid. Coil shall be rated to allow continuousoperation at the fluid and ambient temperaturesspecified on the data sheets.

For solenoid valves requiring a minimum operating
differential pressure for dependable operation,
this valve shall be specified clearly by thevendor.

The unit shall be identified by a metal tagattached with corrosion resistance wire and
stamped with the tag number from the data sheet.

DOCUMENTATION

The following certified documents shall be submitted to the buyerin quantities and terms as specified in the purchase order:

A. Drawing and Manual Index
B.       General Arrangement Drawings
C.       Electrical & Piping Drawings

(Schematic & Interconnection)
D.       Operation & Installation ManualsE.       Maintenance Manual & Parts List
F.       Recommended Spare Parts for 2 Years Operation

Each document shall be marked with the following identifying data:

A.       RCI 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)

:

I                                             1

L-



BABCOCK CONTRACTORS INC.
PITTSBURGH, PA. SOLENOID VALVES sp-   86 50

A Subsidiary of
REVISION

Babcock /nte,national /no. INSTRUMENT DATA SHEET PAGE . -..    .....OF_.-_

ORIGINAL BY  LM W DATE 1-31-79 APPE). DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIE MINING CO. PROJ ECT NO .  3 Do 1   *r

TAG  NO.                                                     554  NOTE  #/

REVISION

, QUANTITY                     5

MANUFACTURER
MODEL NO.

PURGE GAS To
SERVICE LOCK MOPPER

PROCESS FLUID INERT GAS
FLUID-FLOW OPERATING
FLUID-FLOW MAX/MIN

9FLUID- P MAX/MIN '00 /5 PS<6

0 jFLUID-SPECIFIC GRAVITY 1.08
FLUID-TEMPERATURE \15°F
BODY-TYPE 2-WAY
BODY-MATERIAL BRASS
BODY-RATING ISO  PS 1 8

BODY-SIZE I" NPT
ORIFICE-SIZE                     "

COIL-TYPE MOLDED
COIL-HOUSING GROUP D

CLAS*I D /73 X

COIL-RATING *
COIL-VOLTAGE HSv  60 //2
ACTION-TYPE-DE-ENERGIZED OPEN

1

'

NOTE  #l)#V-21117,FV-21217,FV-Z lf/7, FV-214/7, Fl/-2/S/7
=

* 81 8,00GR
|

LOCATION 1          FIELD                   I                                               1



BABCOCK CONTRACTORS INC.
PITTSBURGH, PA PRESSUGLE REGULATINe, sp-_6  0_Q-_-__

VALVE REVISION
A Subsidiary 01

Babcock International Inc. SPEC.1 FiCA-TiON PAGE l OF.... 1.-

ORIGINAL BY 2.'HOVTA DATE 8-1-7R APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ER.IE MININC, CO. PROJECT NO. 300101

DESIGN CRITERIA FOR PRESSURE REGULATING VALVES

Self-acting pressure regulators (reducing or
back pressure) shall be manually adjustable
and spring actuated.

Pressure fall-off or build-up shall not exceed
15% of set pressure at rated flow rate.

Reducing regulators shall be provided with
integral relief valves when specified on
data sheets.

Vendor shall specify the maximum capacity of
regulators quoted, under failure conditions.

The diaphragm material shall be compatible
with the process fluid at maximum operating
conditions of temperature and pressure.        -

The unit shall be identified by a metal tag
attached with corrosion resistance wire, and
stamped with the tag number from the data sheet.

bOCUMENTATION

The following certified documents shall be submitted to the buyerin quantles and terms as specified in the purchase order.

1.  Drawing and Manual Index
2.  General Arrangement Drawings3.  -Bteelifteat & Piping Drawings

(schematic and interconnection)
4.  Operation & Installation Manuals
5.  Maintenance Manual & Parts List
6. Recommended Spare Parts  for 2 Years Operation

Each document shall be marked with the following indentifyingdata:

1.  BCI Job Number
2.  Customer. Job Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)5.  Exact Instrument Identification as furnished

(i.e. detailed model number or list of furnished

                        options.)
9
%
W

'



BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET SP- 8660PITTSBURGH, PA.
A Subsldla,y 01 REGULATOR-PRESSURE-SELF OPERATED

REVISION
Babcock  International Inc. PAGF   |    OF t

ORIGINAL BY R  M OVTA DATE  8 -7-78 APPD. DATE
REVISION BY DATE APPD. DATE
CLIENT: ERLIa    1\Al fulucin Co. PROJECT NO. 300 1 +I

TAG NO. PRV- 2 1801 *1 85604 PR\/-2-1840
REVISION

QUANTITY                         1               3              1
MANUFACTURER             
MODEL NO.               *

PILOT   Ca As -re
SERVICE '> I. Ca, PURg E 7-0

FLAR.a STACK 01 L   PREC.\P17*TDR'PROCESS FLUID
N.  CAAS N.  <SAS 4 AsTEMPERATURE 1000 F 0- --- ef-

SPECIFIC GRAVITY 0.56 0.56 1.08
SIZING FLOW

INLET PRESSURE-MAX/MIN 100 80 Ps,6
OUTLET PRESSURE 5 PSIG
SPRING RANGE           *
Cv-REQUIRED/MAX *

PIPE CONNECTIONS             -L
" Npi 1,1 APT 2  "     A P TBODY MATERIAL

CARB.     ST.                                                       >                                                       'PLUG MATERIAL ST. ST. Dr D
SEAT MATERIAL sT. ST, -fl'                                         I.

DIAPHRAGM MATERIAL      *
PROCESS SENSING N.*AS -il
PILOT N oT   Red D t*               ----A

4   PR.V- ZI815.2PRV-ZI815,PRV- ZI 835

41

* EY BIDDER

LOCATION FIELD 1  --235- I



BABCOCK CONTRACTORS INC. INSTRUMENT DATA SHEET sp.  8 G G oPITTSBURGH. PA.
REVISION           |A Subsidiary ol REGULATOR-PRESSURE-SELF OPERATEDBabcock  Intornational Inc. PAGE- OF 2

ORIGINAL
BY  12-  W) O Y TA     DATE  1 - 5-78 APPD. DATE

REVISION                 BY LMW DATE  2-19-7 9   APPD DATE
CLIENT: ER \E     MININ 6 CO. PROJECT NO. 3001 +I

TAG NO. PR\1-1\84L SEE NOTE *I   SEENOTE #2 
REVISION                                                           
QUANTITY                         \               S              S
MANUFACTURER            <
MODEL NO.               *

I.6.To TAR. LG.  To    FLARE    STEAM To LOWERSERVICE PRECIPITATORS STACKS RING
PROCESS FLUID INER.r WAS -..-I.'ll SAT.      STEAM
TEMPERATURE 100 OR 3,- 355 0F
SPECIFIC GRAVITY 1.08 1- -

SIZING FLOW
INLET PRESSURE-MAX/MIN 100      /BO PsiG b- 125   PSIG
OUTLET PRESSURE 5 Ps,6 -fll' At>I.SPRING RANGE * 15 - 1 00 P SiG
Cv-REQUIRED/MAX        *

PIPE  CONNECTIONS                    '        2 " N PT /" NPT 2"  NPr
BODY MATERIAL CA 22 5T. - >. BROWEE
PLUG MATERIAL sr. sr.
SEAT MATERIAL

HARDNED ST. ST.
DIAPHRAGM MATERIAL

ST. ST.PROCESS SENSING 4 AS 1,-- INTERNA L
PILOT

It\LTER.NAL

NOTE *U PRV-2\Il  PRV-212\7   FRV-21317  PRV-21+17  PRV-ZISI 7

'      4 42) PRV-lilla ,PeV-lilla,PRV-21310, PRV- 11420  , FRY-21520
1

* BY  Bl DDE R

1
ZOCATTON S\ELD FIELD FIELD    I



'                   BABCOgi CONTRACTC RS  Nb 4 sp- 87 I oPRESSURE    fSAPETY    RELIEF  VALVE
PINTS !UDG'1,1 ·

pEVISIONI  . ,  tflit,     A St,bs/din.4% of       ,  • il,% 1' ., 11 1
,

Babcock.Inlornational Inc. ·

, Specific. rriQN PAGE _ | OF.  1.,...,.....

ORIGINAL BY  ,  , D *77-B9 DATE 8-1-7& APPD. DATE

REVISION BY DATE APPD. DATE

CLIENT: ERIa MINING CO, PROJECT NO. 3001*r

DESIGN CRITERIA FOR PRESSURE SAFETY RELIEF VALVES

These valves shall be spring loaded direct acting
types suitable for applications covered by the
latest published edition of the ASME Unfired
Pressure Vessel Code or Power Boiler Code.

Nameplates and valves shall be marked according
to the applicable code as indicated on the data
sheets.

Allowable overpressure shall be as indicated on
the data sheet but in no case shall exceed 10%
for steam or gases and 25% for liquids.

Specific gravity is given as follows:

Liquids: At relieving temperature, referred
:                to water at 60OF.

Gases:  At accumulated relieving pressure and
temperature referred to air at 14.7
psia and 600F.

The unit shall be identified by a metal tag                1
attached with corrosion resistance wire, and
stamped with the tag number from the data sheet.

DOCUMENTATION

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.   -Bteetrteet & Piping Drawings

(schematic and interconnection)
4.  Operation & Installation Manuals
5.  Maintenance Manual & Parts List
6.  Recommended Spare Parts for 2 Years Operation

Each document shall be marked with the following indentifying
data:

t

1.  BCI Job Number
2.    Customer  Job  Number
3.  BCI Instrument Specification Number
4.  Instrument Tag No. (from data sheet)

E                 5.  Exact Instrument Identification as furnished
(i.e. detailed model number or list of furnished
options.)



BABCOCK CONTRACTORS INC. 8110INSTRUMENT DATA SHEET SP-PITTSBURGH. PA.
REVISIONA Subsidiary Ol PRESSURE SAFETY RELIEF VALVEBabcock International Inc. PAGE | OF  I

ORIGINAL BY  12.       »4  0  V TA     DATE   8-  8-72, APPD. DATE
RFVISION BY DATE APPD. DATE

CLIENT:     E R I E     I   I A) ,A u B      d 0. PROJECT NO.   S O O  1+I

* 4/TAG NO. 1    8 6 1-0W 2 BE LO\#/ PSV- 2.1807
i

REVISION

QUANTITY                        5              5
MANUFACTURER            <
MODEL NO.               *

L ovq PRESS ahs    c 006-ELK M l   PRESSSERVICE STEAM DRUM COOLER-7- STE#"01   D RU AAPROCESS FLUID 5 TEA M STEAM STEAMFLUID  -  FLOW  (CAPACITY)     13 ZOO **12 20104*/MR 20104*/AR
- PRESSURE-NORfiAL 14 Ps'G 12.5 PSiG 17-5 Ps\G-0 -RELIEVING 30 PSIG 135 Ps,6 135 Pste'        - TEMP. - NORMAL 1_ 67 oF 352 0F 352-0F- RELIEVING

- Sp.G.                   -
- VISCOSITY

PRESSURE   -   SPRING/SE - - * 30 Ps, 6 135 Pst G 135 PS/6BACK PRESSURE
OVER PRESSURE (%) 3 90 10 9'0 3%
BASIS OF SELECTION ASME SEC. I ASME   SECFIE ASME SEC. I
PILOT .--- .i.... -

BODY - MATERIAL BRONZE - -./*-
CONNECTION  -   IN                    *.               1 So*R'F 150%2% 150#RF

            -  OUT               *             1 So*RF 150-*t RF ISO=RF
SEAT & DISC MATERIAL    *
ORIFICE AREA - CALCULATEd*

         - ACTUAL  *

2/)  PSV- 2.11 07, PSV- 7- 1207 , PSV- ZI 307,PSV-21407,PSV-ZI501-\

'2.) Ps\/- 2111 (1, , PSV - 2 4214, PSV - ZI31Co, PSV- 2<41<o,PSV-ZISIG

* BY BIDDER
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BABCOCK CONTRACTORS INC. sp=_.- 8800i , 11'' , PROGRAMMABLE    tONTROLLER

PITTSBURGH. PA.
1 'f

, SPECIFICATION REVISION  .. .... ._.---
1 A Subsidiary of

, ,BAbcock IAternational Inc. PAGE -1 -  OF   2

ORIGINAL BY LM W DATE ID-3-78 APPO. DATE

REVISION BY DATE APPD, DATE

CLIENT: ERIE MININa, CO. HOYT LAKES j MN. PROJECT NO. 300 \  *I

1.0   SCOPE

This specification shall describe the physical and performance charac-
teristics of programmable controllers as further described in the attached
data sheets.  Documentation requirements are also described.

2.0 DESCRIPTION OF EQUIPMENT

2.1   The equipment shall be a solid state design suitable for an
industrial control room environment.

2.2 The system shall be supplied complete with central processor,
power supply, input/output module, module housings, and all
interconnecting cables and connectors.

2.3 The central processor memory shall be a non-volatile type which
is not erased by a sustained power failure.

2.4   Input/output modules shall have recessed or protected terminal
strips capable of accepting two AWG No. 14 wires.

2.5 A portable programming and trouble shooting instrument shall be
prov*ded when specified in the Data Sheet.

2.6   The vendor shall provide programming to execute the logic detailed
on the referenced drawings unless stated otherwise in the Data
Sheet.

2.7   The vendor shall furnish clear and complete information on the
programming language' and instructions necessary to write and
implement a program.

2.8 This equipment shall be·provided with a permanently attachedcorrosion resistant  tag  or tags showing the manufacturer's  name,
model number, serial number, and the instrument tag number as shown
on the Data Sheet.

2.9   The equipment shall have 25% spare I/0's available after requiredconnections are made.  The system shall be designed for easy 25%
future capacity expansion.

3.0   REFERENCE DRAWINGS (ATTACHMENTS)

l

 



BABCOCK CONTRACTORS INC. SP -  8800
Pll'TSBURGIi. PA. PROGIZAMMAI:I.E. CON'TROLLER

A Subsidiary ol SPECIFICATION
REVISION

Babcock Inte,nalianal Inc. PAGE-2.___OF   2

4.0 DOCUMENTATION

4.1 The following certified documents shall be submitted to the
buyer in quantities and tfrms as specified in the purchase order.

A.  Drawing and Manual Index
B.  General Arrangement Drawings
C.  Electrical & Piping Drawings (Schematic & Interconnection)
D.  Operation & Installation Manuals
E.  Maintenance Manual & Parts List

F.  Recommended Spare Parts for  Z  Years Operation

4.2 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)

(i.e., detailed model number or list of furnished options)

E.  Exact Instrument Identification as furnished

·11

i

N
W
-                                                                                                                               --.......,,......
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BABCOCK CONTRACTORS INC. sp. 8800PROGlt,AMI4ABLE CONTROLLERPITTSBURGH PA.
DATA SHEET. REVISIONA Subsidiary 01

Babcock International tnc. PAGF | OF  t

ORIGINAL By LMW DATE 10-3-78 Al'PD. DATE:
REVISION BY DATE APPO. DATE

CLIENT: ERl E MININC, CO. HOYT LAKES MN. PROJECT NO. 30 OI *Ii
)

TAG NO. WUC-21000
REVISION

QUANTITY                           I

MANUFACTURER              **
MODEL NO.

CTL. WARFIER
SERVICE OPWR.ATION
CENTRAL PROCESSOR

.LOGIC  LINES  -  REQ'D.        ....._     _.__.209.
11- + - MAX.           *

INPUT-L NES - REQ'D. 20o
,|•          -   MAX.                                  *  --

OUTPUT LINES - REQ'D. 2.00
0 t -   MAX.                             *

POWER SUPPLY taSV. lpH. 68 $411.

INPUT MODULES - NO. tupirrs 85
-  INPUTS/MODULE *
- CKT. V./I. 24 voc

r
V

OUTFUT MODULES  - NO. OUTPUTS -·_.85.-__
- OUTPUTS/MOD. *

V - CKT. V./I. 1*VDC.
INPUT/OUTPUT MODULE HOUSINGS REN' D
MOUIJTING RACK Rea' D
NEC AREA CLASS GEN. PuRP.
ENCLOSURES                      4    +

PROGRAMMINO PANEL REa' D
FIELD C Eck AUD START-UP SERV. 2 WEEKe
CIRCUIT  STATUS L\GitrS REO' D
*BY BIDDER

i

.  J

.
-

i

IQ LOCATION                                     1               1



BABCOCK CONTRACTORS INC. sp-_ 8820
PITTSBUAGH. PA. WET(:11 SYSlEM

REVISION     ...   _. _,.._
A Subsidiary of SPECIFICATION

PAGE.-1.   ......OF  2Babcock International Inc.

ORIGINAL BY L M W DATE 9 - 27-78 Appo. DATE

|
REVISION BY DATE APPD. DATE

I CLIENT:  ER IE    M I N I N G CO. HOYT LAKES,MN. PROJECT NO 3001*L

1.0 SCOPE

This specification shall define the physical and performance character-

istics of an automatic batch weighing system for use with a small coal
hopper.  Documentation requirements are also specified.

2.0 EQUIPMENT DESCRIPTION

2.1 Load cells shall be the electronic type with strain gage force
sensors. The material of construction shall be stainless steel
or as specified in the Data Sheet.

2.2 Load cells ·shall be temperature compensated  over a range  of
0 to 1500F.

2.3   Linearity of the load cell shall be f. 05% of full scale or
better.

2.4 Load cells shall be fully protected against humidity and waterand shall be suitable for the NEC classification specified in
the Data Sheets.

2.5 The weight indicator/controller shall be compatible with the
load ce]ls and shall provide the readouts and control features
as specified in the Data Sheet.

2.6   The weigh system shall include all hardware required to provide

a working system, including signal cable, connectors, and any
required signal summers or signal conditioners.

2.7 Each load cell and receiver instrument shall be supplied with a
permanently attaclied corrosion resistant tag showing the manu-
facturer's name, model number, serial number and the instrument
tag number as shown on the Data Sheet.

3.0   DOCUMENTATION

3.1   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 & Piping Drawings

(schematic and interconnection)
D.  Operation and Installation Manuals
E.  Maintenance Manual & Parts List
F.  Recommended Spare Parts for 2. Years Operation

E

i

E



BABCOCR CONTRACTORS INC. SP -  8820
PITTSBURGH, PA. WEIGil SYSTEM

-.....-*.........-

REVISION......._. ----  ---A Subsidiary of SPECIFICATION
Babcock international Inc:                                                                                      '                      PAGE.__3_. -_oF     2

3.2   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)

Li
9

E                                                 ·M.                             -

-
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8820
BABCOCK CONTRACTORS INC. SP-

WEIGH SYSTEM.
PITTSBURGH, PA. DATA SlIEET REVISION

A Subsidiary of
BabcocA /n fernalional inc.

PAGF        8F

ORIGIIIAL BY LMW DATE 9-27-78 APPD. DATE

REVISION BY DATE APPO. DATE

CLIENT: ERIE MINING CO. HOYT LAKES,MU.
PROJECT NO 3001*I

SEE
TAG NO. No TE *S
REVISION

QUANTITY                          5

MANUFACTURER              *
>16

MODEL NO.
LOCK HOPPER

SERVICE

LOAD CELL - TYPE ELECTRON\c

- NUMBER               4
-

- IiATERIAL ST. STEEL
-   CAPACI TY  (EAC W ) 2000 LB.

9   4   - RESISTANCE       *
NEC CLASSIFICATION , CLI mvt G. D

ENCLOSURE EEPLOS,ouPROoF
-- . --  .. .. ....  I.

 .... -

HOPPER WEIGHT - EMPTY 5800 LB.
- FULL 6700 LB.

WEIGHT PROCESSOR
APPLICATION AUTO.EATCM CTL.

READOUT - UNITS ToTAL NET TONS

- DIGITS                  6
w    - RESOLUTION . 1   TOMI

CONTROL - INPUTS RESET
TWO sPOT s Er- OUTPUTS po,MTS

POWER SUPPLY +24v. Dc
MOUNTING ,

FLUSN  PANEL

NEC CLASSIFICATION GEN.PuRR

ENCLOSURE                         

SIGNAL CABLE LENGTH Z 00  FT
--

*INFO @y BIDDER

NOTE  *11  PR-(>CESSOR.; aR--11\03,QR-1\203,QR-2803, QR-21403,QR-11503

LOAD  CELL:  QE-21\03   09-21103  QE-21303   GE-21*03   GE- 11503

r

2 i  LOCATION
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 4.0 - DRAWINGS

4.1  Non-Proprietary Drawings

4.1.1  General Arrangement
4.1.2  Process Flow Diagrams (Noniproprietary)
4.1.3  Piping and Instrumentation Diagrams
4.1.4  External Gasifier Drawings

(Non-proprietary)
4.1.5 Instrumentation Loop Diagrams
4.1.6  Electrical Classification Drawings
4.1.7 Single Line Diagrams
4.1.8  Structural Steel Loading Diagrams

4.2 Proprietary Drawings

4.2.1  Process Flow Diagrams
4.2.2 Internal Gasifier Arrangement Drawings
4.2.3  Gasifier Temperature Profiles

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W2

BCI Contract 3001





COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 4.0 - DRAWINGS

4.1  Non-Proprietary Drawings

4.1.1  General Arrangement

4814-X-02-02-2 Gen.Arrg't. Plan - Sheet No. 1
4814-X-02-03-2 Gen.Arrg't. Plan - Sheet No. 2
4814-X-02-04-2 Gen.Arrg't. Plan - Sheet No. 3
4814-X-02-05-2 Gen.Arrg't. Plan - Sheet No. 4
4814-X-02-06-2 Gen.Arrg't. Plan - Sheet No. 5
4814-X-02-07-2 Gen.Arrg't. Sect.- "A-A"
4814-X-02-08-2 Gen.Arrg't. Sect.- "8-B"
4814-X-02-09-2 Gas Cleaning Plant - Plan and

Elevation

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W2

BCI Contract 3001
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U. S. DEPARTMENT OF ENERGY
FUEL GAS DEMONSTRATION PLANT PROGRAM
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 4.0 - DRAWINGS

4.1  Non-Proprietary Drawings

4.1.2  Process Flow Diagrams (Non-Proprietary)

4814-Y-02-05-2 PFD West Coal (1 of 2)
4814-Y-02-06-2 PFD West Coal (2 of 2)
4814-Y-02-07-2 PFD East Coal (1 of 2)
4814-Y-02-08-2 PFD East Coal (2 of 2)

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W2

BCI Contract 3001
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CARBONYL SULFIDE 140 2.33
PREPARED BY McHee

AMMOIA 65 3.80 9 0.55 9 0.55 ENGWEERS AND) CONST.ls //5

HYDROGEN CYANLDE- 3 0,12 CLEVELAND                __            OH,3
SHEET   2-C  2

4 0.17 3       0.12

OXYGEN
.CMLWAILi- 4 0 1 2 4 0.12 liEORERIE MINING COMPANY ·- ]WATER

635 38.6 MI,JVCCOIA . m- raTE*-'

7645 424 7 6950 3838 5062 281.2 Ill 29 634.9 It 429 634 D.3 0.02 695 38.6 PROCESS ENGINEERNG
  PICKANDS MATHER AND CO. MANAGING ASELl APPRO/AL

TOTAL 7645 424.7 6950 385.8 115079 5042,9 12358 645.4 2022 20.2 11495 636.8 2885 28.8 HOYT LAKES
M M SCFD I USGPM 13.01 36.76 16.2 3.51 38.58 45.81 24.7 4.0 238 5.7 1.6                                                    /

PRESSURE   PSIG OR ' H:O G 40 30 15OF'SIG 125 PSIG 25" 20"         0                            0 25PSIG 25PSIG 125 PSIG GASIFICATIO:J REVI.3:ON- 1-
TOPERATURE °F 1060 250 210 352 250 95                                   95 250 95 204 352 DEMONSTRATION UNIT
DENSITY La/FTJ (0200 a0439                59 0.308 0.0452 0.05 3 5                        6 2                   . 6324 62.0                     6 3 55,6

   P F D.- WEST  COALENIIIALPY IM BTU/HR 924 285.0 1.14 8.09 250.5' 3209 14.8 f 34.44 nD7 4925 0·25

1:1 1 1 5«7 8 0 1 0
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DATE  I 8'1  1, HK ,,i.b, HI 'It(IN

. 201 A To P 0201 A To E MF2O2 ATOE MF 201 A To a A 201   A TO E e 201  A TO E X 206 A TO C CY 201 A TO E                 A
/1

Coat Suase LP STEAM DRUM COAL FeIoeR LOCK HOPPER STIRRER GASIFIER FLARE OUST CYCLONE-
'z,L-   -    -/ HOPPER 461.D.z   11 '6'T.T 83 TONS/ 02. CAPACITY (090* 12'0'  I.D.*47 HT STACK LA -

O.<rY*Too C.S. C.S & A
(5 UNED ISSUED FaIZ DISSIGN MANUAL-  »/1.1,4

TO ATMOSPHERE bll/11176 1-SUE H'IR (Illul REVIEw
----

-                                 '.                                                                                                                                       [                          aN
toe BN 203 A TO S

ASH STORAGE *OPPET OUST BIN
(BY OTHERS)                                 j

j .1  W
r - -43) 

BN 201    A To F Ll i
X 201  ATO C  /

L- -                                                                                                                                             E

-                                                                                                                   F202 ATOE                                                              MF201 TO
E i TO ITEM NO. E ,

». /\ .t, ' ' / :

--t

---------     -6 1 1-/(26-le,   I.IM  X   '
1 „ e  ell

COAL 06 1 ki 1,---.37/ . k:t: \
/                                                                       CY 201 A TO E

FEED wl--

-                    .       T               9-   -   --8 A 201 A TO e                                                       e N los                                    D
i(BY OTHERSY,

0201 A m E  4 :     I2201 A TO E \ /

f-1 8.0.                                                                                                                                                                                    . ' .                    « >          4|0                                                                           1          ,- te
| BN203 C0204                 <1 >- ./---T- LTJ    A  TO  C\

RATIO

.>:7,9          t                                  ,=6                                                                                                                                                      vEC FD  :    0.6.1  -e                             - ,V 4

8201 A TO C al                     R         . t NOTES        D
[.1- COZOIA,202A 4 203         -  - 

l    *       P 2OG A e B

CT, 1 BAROMETRIC PRESSURE 13,5 PSM                                       L

/2>- IRESET
2 LINE PRESSURE IS AT LINEORIGIN WATER

A a \/     a                          A                              V           3 PLANT OUTPUT 7.4 X IOSBTU/DAYGAS
WITH FOUR GASIFIERS IN OPERATION,

4. ALL EQUIPMENT CAPACITIES FOR
ONE ITEM BABCOCK CONTRACTORS INC.

M F 203 A TO K .'TT...... PA

8201 ATOC 5 ENTHALPY IS HHV PLUS SENSIBLE P206 At 8 CO2OI A,202 A E 203 CO204 ASubsidiary ot Babcock inle"ationaline                     B
ASH LOCK

B COMBUSTION HEAT ABOVE 60'F HYDRO EJECTOR DRAG LINK BUCKET PAIjJECTNO 3001 08A#GNOPOOS ISSUE % 1

AIR BLOWER 2 PER GASIFIER
6. STANDARD MOLAR GAS VOLUME IS  378.5 FT3 PUMp CONVEYORS ELEVATOR r.0 BES MAN. SIGNED

1. 0 *4 DAV 2//6/M

11.050 SCFM AT 80"W, G

- /El, '===     e        <3,        *        <f>        e        <..,        <r,        <f,        <f>        <8'
CRITERIA ---

COAL
FEED

- COAL FEED AIR STM- PRODUCED
'

BLAST BALANCE STBA L.P. S.F. W. CLEAR GAS TOP GAS DUST ASH LP BLOW DOWN ANALYSIS This drawing, including the intof matlon it contains. ts the/opm,y of  Erle Mining Company  Pickands Mathe, & Co

Managing Agent I  15  Submitted  only  m  connection  with a  piote„ under  ront,act  between  E ile  and  The United

4/HR */HR MOL/liR it/HR MOL/HR  */HR MOL/HR */HR MOL/HR  0/HR HOL/HR  */HR MOL/HR  */HA NOL/HR  */HR MOL/HR */HA MOL/HR Stm,  Depalment  of  Energy and must not be used in any manner delitmental to The interes< 01  F ,  p or Me Depart

MOISTURE 25.60 ment 01 Energy The drawing 15 not to be cop,ed and mu/ be retuined uwn requalMOISTURE FREE COAL 32868
ASH/CHAR/DUST lot 3975 C     50.74

TAR/OIL

Cl     001

H     3.63

CARBON MONOXIDE N              0.87

CARBON DIOXIDE
HYDROGEN S a67 U. S. DEPARTMENT OF ENERGY
NITROGEN 9330 2048 57330 2048 0         10,11

METHANE                                                                                                                                                                                              ASH 8-7 FUEL GAS DEMONSTRATION PLANT PROGRAM

A     (, To cs , or_s·,ALL SCALE INDUSTRIAL PROJECT-CONTRACT NO. ET-78-C-01-2578  A
HYDROGEN SULFIDE HHV 8,/Dolu PREPARED BY McHee .; Rk 0-' 05- 2CAR BONYL SULFIDE
AMMONIA INGD•1Ell ANC) CONSTIUCT(325

OHIO
HYDROGEN CYANIOE TAR/OIL CLEVELAND SHEE T   1  0,   2

AiTtiNDE
17435 545 17435 545

C 8823  FOR
ANAUbIS L

WATER 81310 747 4LS 13200 733 14 592           B I C 647 359 14 920 806 7 tolo - 11&91  - 73 5 H     5.72 / ,„„IS.MI„l, .2- =™Y  . =p.=-N     0.61 I
TOTAL 44178 75512     2634.5 13200 733 89357 3403 647 35.9      4520     8067 t i l l 3975 1320 Z3,5

Cl O.Or HOYT LAKES - --- MINNESOTA BY_-        'DQI z.-1--2

M 90 SCFD
1

USGPM 23.8 655 30.9 0.326 30.25 1101
38.76                                                                                                                                        28                                                     :                 111   I   GASIFICATI' 9

N /*

PRESSURE  PSIG OR -*40 6                       0                    0 25PS1C 60    25 PS/6 29 PS to .U W 25 PS/6 REVISION I  '.
TEN ERATURE •F 60 60           267          147 267 2,0 1060 250 1202           147. 267 mmE        DEMONS TRA;  I O N   U N T

DENSITY Lk/FT.' 00710 a0952 a0692 00952 3' 0·0200 0443' 5B8
. P F D  WEST Cr_At

ENTHALPY MUITU/HR 388.0                      0 150 17.6 a,35 2.1 7 92, 205 0-71 291 03

1 2  3 1 4    6 1 7  e l.  M



COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 4.0 - DRAWINGS

4.1  Non-Proprietary Drawings

4.1.3  Piping and Instrumentation Drawings

4814-Y-02-09-2 Symbols and Legends
4814-Y-02-11-2 Gasifier R201A
4814-Y-02-12-2 Gasifier R201B
4814-Y-02-13-2 Gasifier R201C
4814-Y-02-14-2 Gasifier R201D
4814-Y-02-15-2 Gasifier R201E
4814-Y-02-23-2 Process Interconnecting
4814-Y-02-25-2 Detarring
4814-Y-02-27-2 Deoiling
4814-Y-02-29-2 Gas Cooling
4814-Y-02-31-2 Utility (Water & Gas)
4814-Y-02-33-2 Utility (Steam & Condensate)
4814-Y-02-35-2 Ash Handling
4814-Y-02-37-2 Ash Handling

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W2

BCI Contract 3001
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  INSTRUMENT IDENTIFICATION
l

8
I.S.A. STANDARD 55.1-REV. 1973 SHALL APPLY FOR PIPING & INSTRUMENT DIAGRAM ABBREVIAT IONS VALVES EQUIPIAEl IT SYMBOLS

SYMBOLS AND IDENTIFICATION NOT PRESENTED ON THIS SHEET GENERAL - GATE VALVE DIAPHRAGM OPERATED
CONTROL VALVE

ATM ATMOSPHERE Lia LIQUID 80-      BALL VALVE
FC VALVE CLOSES ON

FIRST LETTER SUCCEEDING LETTERS AVG AVERAGE LP LOW PRESSURE GLOBE VALVE ACTUATING MEDIUM (MOTOR DRIVEN)

CENTRIFUGAL PUMP

F

MEASURED/ READOUT/ BTU BRITISH THERMAL UNIT MAX MAXIMUM --©N-- NEEDLE VALVE
OUTPUT

FAILURE

INITIATING MODIFIER PASSIVE MODIFIER COND CONDENSATE MM MILLION :p-   PLUG VALVE ACTUATING MEDIUM
FO VALVE OPENS ON

FUNCTION 1.
VARIABLE FUNCTION CU FI  CUBIC FEET M THOUSAND -+«1+   CHECK VALVE FAILURE

A ANALYSIS ALARM CFH CUBIC FEET PER HOUR MOL MOLES d ..k=- BUTTERELY VALVE ,FCL-EC VALVE LOCKS IN LAST (MUIUH OHIV tl\0

B .  BURNER FLAME-   -                                         '    CFM CUBIC FEET PER MINUTE NO NUMBER -12# BUTTERFLY CONTROL r-c, MEDIUM FAILURE
POSITIONON ACTUATING

SUMP PUMP

C CONDUCTIVITY CONTROL CFS  CUBIC FEET PER SECOND % PERCENT VALVE _1424 BACK PRESSURE
(ELECTRICAL) CU IN  CUBIC INCH LB POUND 4 81-     CONTROL \ALVE CONTROL VALVE  _ POSITIVE DISPLACEMENT PUMP

D      DENSITY (MASS) DIFFERENTIAL                      ·                                                                                                                  CY L CYLINDER PCF POUNDS PER CUBIC FOOT W:TH HANDW €EL «32•  PRESSURE REDUCING  s|'- (MOTOR DRIVEN)
/SPEC GRAVITY (°)DEG DEGREE LB/GALPOUNDS PER GALLON -CZ» HAND OPERATED CONTROLVALVE

E    VOLTAGE (EMF) PRIMARY ELEMENT EL ELEVATION */HR  POUNDS PER HOUR CONTROL VALVE -9f»  THREE WAY VALVE
F   FLOW RATE RATIOWRACTIOK EXT EXTERNAL PSF POUNDS PER SQUARE FOOT

, »
SAFETY VALVE =» .   |      BLOWER

E
G GAGING GLASS F FAHRENHEIT DEGREES PSI POUNDS PER SQUARE INCH DIAPHRAGM OPERATED      - \ .  (MOTOR DRIVEN)                 E

(DIMENSIONAL) FPM FEET PER MINUTE PSIA POUNDS PER SQUARE INCH-ABSOLUTE
 5

FLUSH BOTTOM VALVE
THREE WAY CONTROL

H HAND NANUALLY HIGH FPS FEET PER SECOND PSIG POUNDS PER SQUAREINCH GAUGE VALVE CENTRIFUGAL COMPRESSOR
INITIATED) i')FT.  FOOT- FEET SCFD STANDARD CUBIC FEET PER DAY

8(HT)
PISTON OPERATED      4»  '82,2 ERATED

HE| (MOTOR DRIVEN)

1 CURRENT INDICATE GAL GALLONS SEC SECOND BALL VALVE
(ELECTRICAL) GPD GALLONS PER DAY SG SPECIFIC GRAVITY HIGH TEMP

J POWER SCAN GPH GALLONS PER HOUR STD STANDARD «r» PISTON OPERATED
-csc-    CAR

SEAL CLOSED

(,   11
j SHELL AND TUBE

K     TIME / TIME CONTROL STATION CONTROL VALVE
GPM GALLONS PER MINUTE SCFH STANDARD CUBIC FEET PER HOUR (61F)

HEAT EXCHANGER

T

SCHEDULE                                                                                                                                                                                   
L LEVEL UGHT(PILOT) LOW

GPS GALLONS PER SECOND AT I ATMOSHPERE AT SEA LEVEL k» ANGLE VALVE

M MOHUM     DIATE H·P HORSEPOWER STR STRAINER MISCELLANEOUS SYMBOLS
HP HIGH PRESSURE ST STEAM TRAP                                                                                  T

D . - Y-TYPE STRAINER     -
HORIZONTAL DRUM

PO -PUMP OUT                                                D
N HR HOUR TEMP TEMPERATURE SO-STEAM OUT

0 ORIFICE (") IN INCH T TEMPORARY SERVICE 40- BASKET STRAINER SC -SAMPLE CONN.          J
-                              1

(RESTRICTION) 10 INSIDE DIAMETER VISC VISCOSITY --H »  c,ASCL LI,8, D)
FLEXIBLE HOSE

P PRESSURE/ POINT (TEST INT · INTERNAL               VI VISCOSITY INDEX
VACUUM CONNECTION) KW KILOWAT T                              W         WAT T -•-CK TEMPORARY STRAINER              I                           HOPPER

Q     QUANTITY / INTEGRATE/
EVENT TOTALIZE KWH KILOWATT HOUR WT WEIGHT   RESTRICTION                '  

R RADIOACTIVITY RECORD/PRINT SAFETY   LOCALLY MOUNTED INSTR -11- ORIFICE

S SPEED/ SAFETY SWITCH ATM 10 A. MUSH·HERE       PANEL MOUNTED
INSTR.0(-PANEL I.D.1              ( 1- QUENCY

T TEMPERATURE TRANSMIT
FLARE TO FLARE   BACK PANEL MOUNTET INSTR.(X·PANEL ID)

«    
FLOW ELEMENT z<]-D EDUCTOR

C     U MULTIVARIABLE MULTIFUNCTION MULTIFUNCTION NinFUNCToN                                                                                                                                                                                                                                                                                                                          cSTACK TO STACK (   DUAL VARIABLE INSTR.

-1 BLIND FLANGE                           &
V VISCOSITY VALVE DAMPER/ UTILITIES I-l

CONVEYOR

LOUVER BFL BOILER FEEO LOW IW INDUSTRIAL WATER -   REDUCER                                 |                                    (BELT TYPE)

X

WEIGHVFORCE WELL
8  0 88;LDE   TOEHIGH UA INDUSTRIAL AIR - HOSE CONNECTION                              ®
CWS COOLING WATER SUPPLY IA INSTRUMENT AIR ||         AGITATOR

y RELAY/COMPUTE -C» EXPANSION JOINT '

clloCWR COOLING WATER RETURN NITROGEN-XXX NITROGEN (PRESSURE)
Z POSITION DRIVE ACTUATE/ PIPE CAP.

DW DOMESTIC WATER         , STM XXX STEAM (PRESSURE) . -1 (THREADED)UNCLASSIFIED
FINAL CONTROL
ELEMENT LINE & PIPING SYMBOLS IDENTIFICATION ------0  PIPE CAP

(WELDED) SILENCER

LINE IDENTIFICATION
     TO OR FROM (UAL) UNIT AREA LIMIT -I STEAM TRACED

fJ)> roTA  ob,TOR          t ' F'LINE UNIT SERVICE LINE LINE
INSULATION                                                                                                                                                    (t.9B  5!ZE PESIGNATION CODE NUMBER SPECIFICATION CQQI - MAIN PROCESS LINE . LINE SPECIFICATION CHANGE                                                                                                                                     B

xx X x       XXXX XXX XXX
- SECONDARY PROCESS LINE --- FURNISHED PIPING                                                                 

+CS- VENTURI

SFRVICE 1 INF NO SPEC CODE SERVICE LINE NO. SPEC CODE - TRAP
COMBUSTION AIR 100- 199 Cl IE CA BLOWDOWN 1500-1599 Cl IB BD ---- ELECTRICAL LINE ---- FUTURE PIPING                                                    ' SCALES
ASH BLOWER AIR 200-299 ClIE AA AQUEOUS EFE 1600- 1699    Cl IE AE ---= ELECTRIC TRACED -7 OPEN DRAIN

+++ PNEUMATIC LINE
INERT GAS 300 - 399 CltE    IG    INST. AIR 1700- 1799  675A    IA                                                    E

EC-CLEAN WATER

BOILER FEED LOW 400 599 Cl IB
8FL DOMESTIC WATER    1800   1899   878 & OW ++* CAPILLARY TUBING * INDICATES FURNISHED WITH EO-OILY WATER

BOILER FEED HIGH BFH 675 ASSOCIATED EQUIPMENT ES-SANITARY WATER                     i

SLUDGE ClIF SL -6-E HYDRAULIC SIGNAL
L. R STEAM 600- 799 C118 LS THERMOSYPHON    1900- 1999    CAI J TS

,- ELECTROMAGNETIC f/OR SONIC SIGNAL -4- LOCATION FOR BLIND FLANGE
H.R STEAM 800-899 ClIB HS COMBINED GAS 2000-2099   CA I J

TOP GAS 900-999 CAIJ TG GREASE 2100-2199                        6 R -63- INSULATION PROCESS ENGINEERING ,U. S. DEPARTMENT OF ENERGYAPPROVAL

CLEAR GAS 1000-1099 CG FLARE STACKGAS 2200-2299 CAIJ FG Byll-2=.IDATEU#Bl  FUEL GAS DEMONSTRATION PLANT PROGRAM
A OIL 1100-1199 ClIE OL UTILITY AIR 2300-2399  Cl IE UA SMALL  SCALE  INDUSTRIAL  PROJECT-CONTRACT NO. ET-78-C-01-2578  A

TAR 1200-1299 ClID TR CHEMICAL DRAIN 2400-2499  ClIE    CD PREPARED BY McHee 4814-Y-02-09 2HYDRAULES 1300-1399 C6IA HY PILOT GAS 2500-2599    Cll           PC 309 P. 009           2                                          ee,EERSANDCONSTaKTORS

COOLING w. SUP 1400- 1499 ClIE CWS CONDENSATE 2600 -2699 C l I B CO
2/1(,1/9,

CLEVELAND- OHIO
COOLING W RET 1400 1499 CliE CWR                                                                                                                                                                       PEi. MAN. 27'14
WE 8¥ m OESCRIPTIr                                   APP                DATE    81 CHIi DESCRIPTION                                  APP OATE BY CHA """""'          m  'mERIE MINING COMPANY

PIll. NO        I.E..0

3001 1
A                               A                         _    A SCALE

A A I PICKANDS MATHER AND CO. MANAGING AGENT

 

2 ABm issur'-0 FOR DESIGN r.1·,NUAL ' GASIFICATION

NONE

"'- A S A 5  HOYT LAKES MINNESOTA

2/1                                                     * E                                                                                                                SYMBOLS
AND LEGEND

REVISION

=R                                                                                                                                                     -          -
Al\,1,11/,8 REVI8ED Pm Mchet COMMENTS

COMMERCIAL UNIT STAGE 1 4 U

All/E/78 ISSUE FON CLIENT 1;EVIE w
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  BN 20 IA 020IA MF202A MF20IA A20IA R20IA CY20 IA E20IA CY202A
COAL SURGE L.P STEAM DRUM COAL LOCK HOPPER STIRRER GASIFIER DUST CYCLONE PROCESS GAS TAR CYCLONE
HOPPER 4'-6' I.D.      11'-6"T L FEEDER 12-6' I.D. 46-0'HT. 16>, COOLER
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COAL GASIFICATION DEMONSTRATION PLANT
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SECTION 4.1.4

External Gasifier Drawings
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SECTION 4.1.5

Instrument Loop Diagrams
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 4.1.8

Structural Steel Loadihg Diagram

3001-C-001 Column Load Schedule

.
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES,
MINNESOTA                                            '                  '
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SECTION 4.0 - DRAWINGS

4.2  Proprietary Drawings

4.2.1
ProcM  'low

Diagrams

4  -02-01-2 West Coal (1 of 2)

4 14-Y-02-02-2 West Coal (2 of 2)
4014-Y-02-03-2 East Coal (1 of 2)
4814-¥-02-04-2 West Coal (2 of 2)
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA
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SECTION  4.0 -
DRAWINGS         9801-

4.2
Propri t  

Drawings

4.2. V  Aternal Gasifier Arrangement Drawings

/7  (Size 22" x 34")  -  Page  One
M-302 G/A Unstirred Gasifier

-9

M-303 G/A Stirred Gasifier
M-304 Gasifier Shelf & Details

I

t
.311 Gasifier Lower Port Assembly

M-312 Gasifier Grate Support Base -
Sheet #1

9 „-314 Gasifier Slide Ring & Cover -
Detailsge -315 Gasifier Ratchet Wheel

M-316 Gasifier Plate Grate
M-317 Gasifier Grate Support Casting

< 4 „-31 Gasifier Grate Rings & B
reaker

»320 Gasifier Grate Rings - Sheet #1
»322 Gasifier Slag Wear Ririg
M-323 Gasifier Grate Drive Assembly
»324 Gasifier Grate Drive Details
M-330 Gasifier Unstirred Refractory

Assembly - Sheet 1
M-331 Gasifier Unstirred Refractory

Assembly - Sheet 2
M-333 Gasifier Stirred Refractory

Asserrbly
»334 Gasifier Brick Details
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SECTION  4.,0 -

DRAWINGS ac             '
4.2    Proprietary

D <lt
:rngs (continued)

4.2.2  Int,rnal Gasifier Arrangement Drawings
/SL•- 11" x 17") - Page Two

LitjA 1614-Y-02-05-2 PFD West Coal
*4814-Y-02-06-2 PFD West Coal

4814-Y-02-07-2 PFD East Coal
4814-Y-02-08-2   PFD East Coal
M-305 Gasifier - Lower Cone Assembly

<C-
M-,0 Gasifier - Upper Cone As

sembly

»309 Gasifier Water Jacket Assembly
»310 Gasifier Steam Drum
M-313 Gasifier Grate Support Base

Sheet 2
M-318 Gasifier Plow & Deflection Plate/21 Gasifier Grate Ring - Sheet 2
M-325 Gasifier Grate Lever Indicator
»326 Hydraulic Circuit for Six Grate

e                  
                   

     DrivesM-327 Gasifier - Lubrication'System

&r\ M-328 Gasifier Lubrication System
5 \, Details

Y »329 Hydraulic Circuit for One Grate
Drive

M-336 Rodding Port Cover - Style 1      I
»337 Gasifier - Blast Inlet Assembly
M-338 Gasifier Code Vessel Details
M-339 Gasifier Non-Code Vessel Details
M-342 Gasifier Spring Loaded Port Cover
Mr343 Gasifier Inspection Port Cover
M-344 Gasifier Access Port Cover
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SECTION 4.0 - DRAWINGS   

4.2 Proprie y Drawings

4.  A Gasifier Temperature Profilese
3001-M-341 Gasifier Temperature Profile
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F
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SECTION 5.0 - APPENDIX

5.1  Evaluation of Pneumatic Ash Handling System
5.2  Laboratory Coal Test Results
5.3  Suggestions for Waste Stream Clean-up
5.4  Project Calculations
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5.0 APPENDIX

5.1 Evaluation. of Pneumatic Ash Handling System

5.1.1   Introduction

In an effort to comply with our contractural commit-
ment, and the requirement to review both the economic
and technical feasibility of handling gasifier pro-
duced ash pneumatically, BCI conducted an investigation
to evaluate the availability of commercially proven
technology and transport hardware that could be applied
successfully to handle our project needs. The systems
design approach which was established emphasized spe-
cific attention to the probable variability of the
ash material consistency due to a process up-set con-dition. Collection and distribution hardware was
evaluated on the basis of the following operating
conditions:

a.  Ash Temperature Variations (100'F to 10000F)

b.  Particle Size Variations (50 microns to 6 inch)

Based on the above considerations, and the original
request by Erie Mining to sluice and transfer cyclone
ash to the pelletizing area, the BCI base estimate
provides for a conventional air cooled drag conveyor
system for the gasifier bottom ash and a conventional
sluicing system for the cyclone ash. The purpose of
this report is to present a pneumatic system which
will process gasifier bottom ash as specified in
Section 5.1.2 with the understanding that further
design investigation will be required during Phase II   '
Development to resolve specific details of operation.

5.1.2   Design Criteria

a.  Gasifier Bottom Ash Production

Design Average per Gasifier 1000 lbs/hr
Total Ash Produced-Five (5) Gasifiers 5000 lbs/hr

b.  Operating Conditions

Temperature Range 100°F to 1000°F
Particle Size Range 50 microns to 6

inch Diameter
Normal Operating Size Range 1/2 to 1 inch

Diameter

BCI Contract 3001



5.0  APPENDIX

5.1 Evaluation of Pneumatic Ash Handling System

5.1.2   Design Criteria (continued)

c.  Gasifier Bottom Ash Cooling will be required to
reduce the ash temperature to approximately 600°F
which is the normal collection hardware operating
temperature. It is proposed that this will be
achieved through the use of controlled water sprays.a

d.  Cyclone Ash Produced

Design Average per Cyclone 50 lbs/hr
Total Ash Produced 300 lbs/hr

e.  Operating Conditions

Temperature Range 100°F to 1000°F
Particle Size Range 5 microns to

1/32 inch Diameter
Carbon Content                     Approximately 50%

f.  Cyclone Ash can not be cooled using an external
air source due to the self igniting potential of
ash containing a high percentage of carbon.

5.1.3   Pneumatic Systems Review

Conventionally, the systems design approach for hand-
ling the products of combustion of solid fuels pneu-
matically within a pipe or duct has been achieved by
means of a high-velocity, vacuum recovery air system.
This type of syhtem was best suited for materials of
low specific gravity which were substantially free
flowing. A high degree of success was achieved in
this type of application because much was known of the
materials consistency, specific weight, temperature,
particle size distribution, etc. The major design
consideration that was followed was to insure that
vertical runs were short in proportion to horizontal
runs, and if vertical lines had to be long, sufficient
lifting power was added to the system by increasing
air velocity and suction power.

In order to rationalize a sensible pneumatic handling
system for a gasifier plant which is designed to

BCI Contract 3001



5.0 APPENDIX

5.1 Evaluation of Pneumatic Ash Handling System

5.1.3   Pneumatic Systems Review (continued)

manufacture a producer gas using a wide variety of
coals, BCI found it necessary to evaluate a system
designed to handle not only a potential process up-
set condition, but one that would be flexible enough
to operate effectively over a range of material size
and temperature variations. This would eliminate the
need for operator assistance and lower operating costs.

Since it was evident that these conditions could exist
during normal operations, BCI decided that a vacuum
recovery system presented too many intangible design
features for this application. Subsequently, BCI con-
cluded that a pressure recovery system would provide
the additional reliability that is negessary for an
application of this type.

The two basic types of pressure recovery systems
reviewed were:

a.  Lean Phase Collection

b.  Dense Phase Collection

A lean phase system operates at reasonably low pres-
sure, but requires high air velocities to maintain
material suspension in a continuous air stream. Systems
of this type could have fluidizing air velocities as
high as 4400 ft. per minute and air to material ratio
of 300:1. Since the ash produced is somewhat abrasive,
BCI did not feel a system designed in accordance with
the above criteria would be reliable. Further, if this
design approach was adopted, an extensive materials
of construction research program would have to be
conducted.

A dense phase system operates at high pressure and low
air velocities and essentially pushes  a batch of
material to a receiving station. The transferring of
material does not require fluidization. Systems of
this type would have air velocities of 400 ft. per
minute and an air to material ratio of 25:1. This
type of system could handle materials up to 1-1/2 inch
in diameter as well as smaller particles.which will

BCI Contract 3001



5.0 APPENDIX

5.1 Evaluation of Pneumatic Ash Handling System

5.113 Pneumatic Systems Review (continued)

be produced.  The ash discharged from the gasifiers
would be choled to 600°F by means of a controlled
water spray system. A double roll clinker grinder
would be required to crush and feed ash at a guaranteed
rate during up-set conditions, should they occur.

This type of an alternate system would be our choice
if pneumatic conveying of ash is required for this
project. However, additional investigation would ba
necessary to resolve specific details of operation
during Phase II Development.

5.1.4 Alternate System Requirements

The system described below was proposed by the petiuit
Stoker Company, who have commercially proven hardware
for conveying solids utilizing dense phase technology.
Based. on our experience with this application, the
system proposed for handling gasifier ash pneumatically
provides the flexibility and control which we consider
important for maintaining a reliable operation.

a.  Ash Cooling

As shown on BCI Sketch No. SK-4301, ash will be
discharged from each gasifier outlet into a
quenching chamber. This chamber will be equipped
with a level control probe, temperature sensor,
access door and spray header. The spray system
will be actuated if the ash temperature exceeds
500°F. The ash temperature will be reduced by
automatically controlling the cooling water flow
rate.

b.  Material Sizing Control

Material leaving the quenching chamber will pass
through a double roll clinker breaker.  Grinder
will ensure the feeding of ash at a guaranteed
rate and size consistency. The breaker assembly
will be fabricated steel unit consisting of two
(2) contra-rotating breaker wheels driven by a

BdI Contract 3001



5.0 APPENDIX

5.1 Evaluation of Pneumatic Ash Handling System
1

...'

5.1.4 Alternate System Requirements (continued)

b.  Material Sizing Control

totally enclosed 3 HP gear motor. The breaker
section will consist of cast iron breaker wheels
mounted on steel shafts suitable for operating at
temperatures for up to approximately 9000F.

Accumulation and Ash Breaking Mode

When ash is not being conveyed from a recovery
station, fine material entering the cooling chamber
from the gasifier will fall through tha stationary
breakers while the larger lumps will be retained
above.  When an adequate amount of ash has accum-
ulatedi a level signal will actuate the inlet
dome valve on the dense-a-matic ash receiver, and
the breakers will begin to operate, discharging
crushed ash into the receiver.

c.  Ash Recovery System

Each gasifier discharge point will be equipped
with a dense-a-matic ash receiver and pneumatic
cylinder operated dome valve.  The ash receiver is
a  fabricated mild steel unit, designed to meet
ASME, Division 1 code. The unit is self-contained
and equipped with all electro-mechanical controls.

Operation

The ash breaker will continue preparing material
until the receiver becomes full. At this time a
level signal will close the dome valve ahd corres-
pondingly initiate the conveying cycle. High
pressure air enters the conveying chamber in a
controlled manner, producing the dense phase con-
veying action. Each ash leg is independently and
automatically controlled.

d.  Cyclone Ash Disposal

An alternate design consideration for collecting
cyclone ash would be to merely collect the ash
from each cyclone via a rotary valve feeder and

BCI Contract 3001
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5.0 APPENDIX

5.1 Evaluation of Pneumatic Ash Handling System

5.1.4   Ash Recovery System (continued)

d.  Cyclone Ash Disposal

discharge shute into an enclosed collection con-
tainer. Manual removal of containers would be
required periodically.

5.1.5   Control System Design Philosophy

In general, it is anticipated that the control system
will function automatically with the inherent features
of limited operator supervision and adjustment capa-
bility. The physical layout is such that both gasifier
outlets will be connected to the same discharge line.
This feature enables the discharge of ash from only
one (1) of two (2) recovery stations per gasifier sim-
ultaneously. Essentially, one (1) set of five (5)
independently operated recovery stations can discharge
ash to the silo during the same time period. It is
intended that the ash recovery stations for each gasifier
will be sequenced automatically. Each station will be
actuated independently and will be on-line for a con-
trolled period of time. Prior to activating the second
station, the preceding sequence will have been completed.
This follows the general philosophy that only one
recovery station per discharge line can be activated
which will reduce the possibility of line blockage and
the level of wear in the lines by controlling the
correct air to material ratio immediately as the mater-
ial leaves the dense-a-matic receiver.

5.1.6   Comparative System Costs

Description A.S.H. Detroit Stoker
Equip. ($) Labor($) Equip. ($) labor($)

Gasifier Bottam Ash 678,000 67,620 818,774 56,238
Including pre-processing,
transport hardware and
controls

TOTAL SYSTEM PRICE $745,620. $875,012.

BCI Contract 3001



5.0 APPENDIX

5.1 Evaluation of Pneumatic Ash Handling System

5.1.6   Comparative System Costs (continued)

The system totals above do not include hardware or
labor costs for recovering cyclone ash.  As originally
anticipated, the overall system costs  for a pneu- .
matic system exceed those for the conventional conveyor
system. The basic difference, is the addition of two
(2) clinker breaker per gasifier. Hardware prices
for the Detroit Stoker system are based on five (5)
gasifiers. However, the total system has sufficient
capacity to .handle one (1) additional gasifier system.

5.1.7   Suggested Phase II Design Considerations

a.  Additional investingation will be required to
resolve the specific details of operation and
materials fo construction.

b.  In order to confirm the on-line time requirements
for the overall system and to ensure sufficient
system stability, it will be necessary to develop
a sensible material balance which will take into
account the expected mean flow design rates and
ash cooling variations.

.
.*

BCI Contract 3001
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 5.0 - APPENDIX

5.2   Laboratory Coal Test Results

a. Ahalysis Report for Sample No. ·3001-1
Dated May 3, 1978 and Revised May 31,1978

1

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W2

BCI Contract 3001



COMMERCIAL TESTRNG & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601  · AREA CODE 312 726-8434

1

Ltk 10775 EAST 51 st AVE., DENVER, COLO. 80239

,· WESTERN DIVISION MANAGER PLEASE ADDRESS ALL CORRESPONDENCE TO:
LLOYD W. TAYLOR, JR.

OFFICE TEL. (303) 373-4772
  SINCE )908

BABCOCK CONTRACTORS INC. May 3, 19781, 921 Penn Avenue
Pittsburgh, Pennsylvania 15222

Sample Identification
by

Babcock Contractors Inc.

Kind of sample
reported to us Sample No.  3001-1Coal

"For Babcock Contractors as
1 Sample taken at

XXXXX discussed  with   Mr.    Morlock"

P. O. NO. 3001-2

Sample taken by Babcock Oontractors Inc.

XXXXX
Date Sampled

Date Received
4-17-78

Analysis report no. 72-69714 Page 1

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As received  Dry basis As received  Dry basis·

% Moisture 22.80 XXXXX % Moisture 22.80 XXXXX
% Ash 8.58 11.12 % Carbon 52.65 68.20
% Volatile 33.82 43.81 % Hydrogen 3.66 4.74
% Fixed Carbon 34.80 45.07 % Nitrogen 0.90 1.17

100.00 100.5(F % Chlorine 0.01 0.01
%  Sul fur 0.90 1.17

Btu 9106 11795 % Ash 8.58 11.12
% Sulfur 0.90 1.17 % Oxygen (diff) 10.50 13.59

100.00 100.00

SULFUR FORMS FUSION TEMPERATURE OF ASH
As received  Dry basis Reducing  Oxidizing'

% Pyritic Sulfur xxxxx xxxxx Initial Deformation 21400F 2250°F
% Sulfate Sulfur XXXXX XXXXX Softening (H=W) 215 OoF 2280'F
% Organic Sulfur XXXXX XxXXX Softening (H=1/2W) 2165°F 2330'F

(Diff) Fluid 2175'F 23350 F
% Total Sulfur XXXXX XXXXX

HARDGROVE GRINDABILITY INDEX = 50.0 at 20.3 2 %  Moi sture

        % EQUILIBRIUM MOISTURE = XXXXX Respectfully submitted, .0/./.0

COMMERCIAL TESTING & ENGINEERING CO. 0. '979<
FREE SWELLING INDEX =

O.N.A.                                                       /                                                                 ff/IC'I[ P: 4*Elixt='., *K13#.1[L #
GDP/md/pm

G. D. PALMER, Manager, Denver Laboratory 4."prf.lep=:..tir

BCI Contract'30090,1Cf Membe,

BlllINGS. MT.0 BIRMINGHAM. Al.e CHARLESTON. W.V.0 CLARKSBURG. W.V.0  CLEVELAND. OH. 0  DENVER. CO. 0  GOLDEN. CO.0  HENDERSON. KY.0  MIDDLESBORO. KY.0 NORFOLK. VA, SOUTH HOLLAND. Il.0  VANCOUVER. B.C: CAN.



COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 5.0 - APPENDIX (continued)

5.2   Laboratory Coal Test Results

a.  Analysis Report for Sample No. 3001-1
Dated May 3, 1978 and Revised May 31,1978

b.  Analysis Report for Sample No. 3001-1
Dated May 22, 1978

c.  Analysis Report for Sample No. 3001-2
Dated May 3, 1978

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W2

BCI Contract 3001



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601   AREA CODE 312 726-8434

i»
WESTERN DIVISION MANAGER A PLEASE ADDRESS ALL CORRESPONDENCE TO:

LLOYD W. TAYLOR, JR. 10775 EAST 51 st AVE.,  DENVER, COLO. 80239
OFFICE TEL. (303) 373-4772

S.CE ·9·P

              8413(2(Z K   CCNTRACIORS
INC. May 4, 1978

92].. Penn Avenue
Pit'tsburgh, Pennsy].vania 15222

Sample Identification
by

Kind of sample Babcock Contractors Inc.
reported to us Char

San*tple No. 3001-1
XXXXXSample taken at "Fischer Assay Residue from

'·                                     Sample No. 3001-1"
Sample taken by Babcock Contractors Inc. "For P.ahcock Contractors   as

discussed  with Mr. Morlock"
Date Sampled XXXXX P. O. No. 3001-2

Date Received 4-24-78

Analysis report no.
72-69859

ULTIMATE ANALYSIS                                         
As Received Dry Basis

% Moisture 0.50 XXXXX
% Carbon 73.97 74.34
% Hydrogen 2.95 2.96
% Nitrogen 1.28 1.29
% Chlorine 0.00 0.00
% Sulfur 1.12 1.13
% Ash 14.73 14.80
% 0 :ygen 5.45 5.48

(diff) 100.00 100.00

Respectfully submitted, »*«.
COMMERCIAL TESTING & ENGINEERING CO.fi»---»=3 4-

. -4
48/1   /1     /1 k.              113 11.'
311:U (*.6.,11,1.3. 411.eop/Pm ».k 24.#U: 495.

. 1·04*' dorv. tew#Al
G. 8 PALMEO, Gnager, nver Laboratory C'»Crve

Charter Member
BCI Contract 3001

BILLINGS, MT.0 BIRMINGHAM. AL.0  CHARLESTON. W.V.0 CLARKSBURG. W.V.e CLEVELAND. OH.0 DENVER. CO.e GOLDEN. CO.0 HENDERSON. KY.0  MIOOLESBORO. KY.0 NORFOLK, VA.0  SOUTH HOLLAND. ILI  VANCOUVER S.C. CAN.



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601  · AREA CODE 312 726-8434

WESTERN DIVISION MANAGER A PLEASE ADDRESS ALL CORRESPONDENCE TO
LLOYD W. TAYLOR, JR. 10775 EAST 51 st AVE., DENVER, COLO. 80239

OFFICE TEL. (303) 373-4772
S:.CE ·.-8

BAPCOCK CONTRACTORS INC. May 4, 1978
921 Penn Avenue
Pittsburgh, Pennsylvania.  15222

Sample Identification

by

Kind of sample Babcock Contractors Inc.
reported to us Tar

Sample No.  3001-1
Samole taken at XEJFX                                                                           

                                                                                
                  "

far from Fischer Assay"
"For Babcock Contractors   as

Sample taken by Babcock Contractors ·Inc. discussed  with Mr. Morlock"
P. O. No. 3001-2

Date  Sampl ed XXXXX

Date Received 4-24-78

Analysis report no. 72-69860

ULTIMATE ANALYSIS
As Received

% Moisture XXXXX
% Carbon 83.56
% Hydrogen 4.88
% Nitrogen 0.53
% Chlorine 0.00
% Sulfur 0.30
% Ash 0.03
% Oxygen 10.70

(diff) 100.00

*

1 Respectfully submitted, . /SET.'.:6.
COMMERCIAL TESTING & ENGINEERING CO.

4:i /j., 1 1.  111
.f,  :0    i j   /      /.....,               ,/                 1447/for/01

.*

GDP/pm .v<*%, AMA.JeJUYMW 17
G. D. PALMER, Manager, Denver Laboratory v 7ST-®

BCI Contract 3 001. ha,te, Member
BILLINGS, MT.O BIRMINGHAM, ALI CHARLESTON: W.V.0 CLARKSBURG. W.V.0  CLEVELAND. OH.0 DENVER. CO.0 GOLOEN. CO.0  HENDERSON, KY,  MIDDLESBORO, KY.I NORFOLK. VA.0 SOUTH HOLLAND, ILI  VANCOUVER. B. C. CAN.
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COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 80601  ·  AREA CODE 312 726-8434

A
SINCE 1908

Reply to Phone: 303-373-4772
10775 East 51st Ave.
Denver, CO 80239

Mr. John Hemingway May 31, 1978
BABCOCK   CONTRAC[DRS,    INC.
921 Penn Avenue
Pittsburgh, Pennsylvania   15222

Dear Mr. Hemingway:

Enclosed please find corrected copies of our Certificate Of Analysis No.
72-69860, your sample no. 3001-1, tar fram Fischer Assay.

Due to a calculation error, the % Hydrogen was originally reported in error.
The correct value now appears on these enclosed copies.

We hope this has not caused you or Babcock Contractors any problems or
„-  inconvenience.

Should you have any questions or camments, please feel free to contact us.

Sincerely yours,
WDNERCIAL ING & ENGINEERING COMPANY

1 *

Gail D. Palmer
Manager, Denver Laboratory

115*0P.0 7
=. 2,9--41'7 7
c,1 --, /ela«,1

- GDP/ct (Wflf /11#,It/]M'5112'11,4 -'llullil*gB"
i#L".*,Pe -'

LL,%£ #653
BCI Contract 313'orr®

CHICAGO, IL • BILLINGS, MT • BIRMINGHAM, AL • CHARLESTON, WV • CLARKSBURG, WV • CLEVELAND, OH • DENVER, CO • GOLDEN, CO · HENDERSON, KY • MIDDLESBORO, KY • NORFOLK, VA • VANCOUVER, 8.C. CAN.



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601  · AREA CODE 312 726-8434

--

4

wESTERN DIVISION MANAGER A PLEASE ADDRESS ALL CORRESPONDENCE TO:
LLOYD W TAYLOR, JR. 10775 EAST 51 st AVE., DENVER, COLO. 80239

OFFICE TEL. (303) 373-4772
S '.ri  ... H

                BABCOCK   CONPRACTORS INC. May 31, 1978
921 Penn Avenue
Pittsburgh, Pennsylvania   15222

Sample Identification
by

Kind of sample Babcock Contractors Inc.
reported to us Tar                                                       '

Sample No.  3001-1
Sample taken at XXXXX "Tar from Fischer Assay"

"For Babcock Contractors as
Sample taken-by Babcock Contractors Inc. discussed with Mr. Morlock"

P. O. No. 3001-2
Date Sampled XXXXX

Date Received 4-24-78

Analysis report no. 72-69860 Corrected

ULTIMATE ANALYSIS
As Received

% Moisture XXXXX
% Carbon 83.56
% Hydrogen 9.70
% Nitrogen 0.53
% Chlorine 0.00
% Sulfur 0.30
% Ash 0.03
% Oxygen 5.88

(diff) 100.00

./6&*1<,Respectfully submitted, ..)95*.44 2

COM FRCIAL TESTING & ENGINEERING
CO. t**=»,

fi//1  c Ik   ,  P.)).:

GDP/pn  f: 0/64..          .-                 acar-wn*318*04/Bi---AS#'
G. D. PALMER. Manager, Denver Laboratory 4%94# it

BCI Contract 3001 hone, Mcmb 
BILLINGS, MT.0  BIRMINGHAM, ALI CHARLESTON. W.V.0  CLARKSBURG. W.V.0  CLEVELAND. OR•  DENVER CO.0  GOLDEN. CO.0  HENDERSON, KY.0 MIOOLESBORO, KY.0 NORFOLK. VA.0  SOUTH HOLLAND. ILe  VANCOUVER. B.C. CAN.



SAMPLE NUMBER 3001-1 72-69714 Page 2
SAMPLE DESCRIPTION "For Efibcock, Contractors as discussed  with

TERMINAL TEMP 932 DEG. F Mr.    Morlock"

FISCHER ASSAY NO. PB1542

AS MINED MOISTURE MOISTURE AND
FREE ASM FREE

FISCHER ASSAY YIELDS

TAR (LB/TON) 139.3 185.7 208.9
(GAL/TON) 16.9 22.5 25.3

API GRAVITY· 11.3 11.3 11.3

GAS (LB/TON> 124.4 165.8 186.6
(SCF/TON> 1584.3 2112.4 2376.7

WATER (LB/TON) 630.5 174.0 195.8
(GAL/TON> 75.6 20.9 L ., I  J

r)  7      r::

CHAR (LB/TON) 1100.4 1467.3 1400.6

TOTAL (LB/TON) 1994.6 1992.8 1991.8

VARIANCE (PC) -.3 -.4 -*4

GAS (LB/TON)
112 0.50 0.67 0,75
CO 19.19 25.59 28,79
C02 63.24 84.32 94.88
H2S 3.30 4.40 4.95
Cl 19.42 25.89 29.13
C2 6.75 8*99 10.12
C2- 2.36 3.15 3*55
C3 2.63 3.51 3.95

03- 2.62 3.49 3*93
I-C4 0.08 0.11 0.12
N-C4 0.58 0.78 0.87
C4- 1.39 1.86 2.09
(5 1.19 1.59 1.78
C6 0.90 1.20 1.35
C7 0.20 0.26 0.30
C8 0.00 0.00 0.00
C9 0.00 0.00 0.00

ADJUSTED YIELDS
(3 AND LIGHTER (LB/TON) 120.0 160.0 180.0

(SCF/TON) 1559.4 2079.2 2339.4
NET (1000 BTU/TON) 838.1 1117.5 1257.3

NET (BTU/SCF) 537.5 537.5 537.5

C4 AND HEAVIER (LB/TON) 143.6 191.5 215.4
(GAL/TON) 17.7 23.6 26.5

API GRAVITY 13.9 13.9 13.9

TOTAL HYDROCARBONS· 197.1 262.8 295.7
(INCL,      1· 2     &     CO,      1... B /TON)

COMMERCIAL TESTING & ENGINEERING CO.

BCI Contract 30Ul
.- . . . - . . - -

j



BABCOCK OONTRACPORS INC.

FISCHER ASSAY GAS ANALYSIS

SAMPLE NUMBER 3001-1 72-69714 Page 3

SAMPLE DESCRIPTION "For Babcoak Contractors as disussed with

FISCHER ASSAY NO. PB1542 Mr. Morlock"

TERMINAL TEMP. DEG. F 932

COMPONENT MOLE PERCENT
H2 6.00
CO 16.40

C02 34.39

H2S 2.31

Cl 29.04

C2 5.36
C2- 2.02

 
7 7 1.43
L, t.,

C3- 1.49

I-C4 0.03
N-C4 0.24

C4- 0.59

(5 0.40
C6 0.25

C7 0*05

C8 0 * () ()

C9 0*00

SUM 100.00

AVERAGE MOLE WT 29.75·

LBS C IN GAS/TON COAL 74.01

PERCENT CARBON 44.64

BTU VALUE OF GAS (CALC.)
BTU/SCF (GROSS) 634.65

-

BTU/SCF (NET) 582.35

COMMERCIAL TESTING & ENGINEERING CO.

<                  BCI Contract 3
001

BILLINGS, MT. 0 BIRMINGHAM, AL. • CHARLESTON, WV. • CLARKSBURG,WV. e CLEVELAND, OH. e DENVER, CO. o GOLDEN, CO. e HENDERSON,KY. 0 MIDDLESBORO, KY. INORFOLK, VA. • SOUTH HOLLAND, IL. 0 VANCOUVER, B.C. CAN.
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 5.0 - APPENDIX

5.2   Laboratory Coal Test Results

b.  Analysis Report for Sample No. 3001-1
Dated May 22, 1978

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W2

BCI Contract 3001



CABLE ADDRESS COMTECO

COMMERCIAL TESTUNG & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET. CHICAGO, ILLINOIS 60801  · AREA CODE 312 726-8434     ·                                                             1

ESTERN DIVISION MANAGER A PLEASE ADDRESS ALL CORRESPONDENCE TO:
LLOYD W. TAYLOR, JR. 10775 EAST 51 st AVE.. DENVER, COLO. 80239

OFFICE TEL. (303) 373-4772
SINCE 1908

BABCOCK CONTRACTORS INC. May 22, 1978
921 Penn Avenue
Pittsburgh, Pennsylvania 15222

Sample Identification
by

Kind of sample
reported to us Coal Babcock Contractors Inc.

Sample taken at XXXXX Sample No. 3001-1
"For Babcock Contractors as

Sample taken by Babcock Contractors Inc. Discussed with Mr. Morlock"
P.O. NO. 3001-2

Date Sampled XXXXX

Date Received 4-17-78

Analysis report no. 72-69714 Page 1

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As received  Dry basis As received  Dry basis

% Moisture 22.80 XXXXX % Moisture 22.80 XXXXX
% Ash 8.58 11.12 % Carbon 52.65 68.20
% Volatile 33.82 43.81 % Hydrogen 3.66 4.74
% Fixed Carbon 34.80 45.07 % Nitrogen 0.90 1.17

100.00 100.00 % Chlorine 0.01 0.01
% Sulfur 0.90 1.17

Btu 9106 11795 % Ash 8.58 11.12
% Sulfur 0.90 1.17 %   Oxygen    ( di ff )- 10.50 13.59

I,IO-RRI 100.00

SULFUR FORMS FUSION TEMPERATURE OF ASH
As received  Dry basis Reducing  Oxidizing

% Pyritic Sulfur 0.50 0.65 Initial Deformation 2 1 4 00 F 22500F
% Sulfate Sulfur 0.02 0.03 Softening (H=W) 21500F 2280 F
% Organic Sulfur 0.38 0.49 Softening (H=1/2W) 21 6 f F 2330 F

(Diff) Fluid 217/F 2335>F
% Total Sulfur 0.90 1.17

% Sulfur (Ignited Ash Basis) = 6.16
HARDGROVE GRINDABILITY INDEX =  50.0  at  20.32% Moisture

% EQUILIBRIUM MOISTURE = XXXXX Respectfully submitted, *SG'.(

COMM CIAL TESTINGJA IGINEERING CO. .A%=e,
FREE SWELLING INDEX = XXXXX Q £7464 ar<( JAlM*LIJ)116.. 'X==,
GDP/md /ct G. D. PALMER, Manager, Denver Laboratory -c,ees'®

ina.Mr
BCI Contract 300*arter Member

BILLINGS. MT.0 BIRMINGHAM. Al.0 CHARLESTON. W.V.0 CLARKSBURG. W.V.0  CLEVELAND, OH.0  DENVER CO.0  GOLDEN. CO.0  HENDEREnlg. KY.e  MIDDL[380RO. K'i.0  NUNIOLK, VA.0 SOUTH HOLLAND. ILI VANCOUVER. B.C. CAN.



Sample Identification

COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601  · AREA CODE 312 726-8434

41                                                                                                                                                           ·
WESTERN DIVISION MANAGER 4£ PLEASE ADDRESS ALL CORRESPONDENCE TO:

, LLOYD W. TAYLOR, JR. 10775 EAST 51 st AVE.  DENVER, COLO. 80239
OFFICE TEL. (303) 373-4772

BABCOCK CONTRACIDRS INC. May 22, 1978
   921 Pehn Avenue

Pittsburgh, Pennsylvania 15222

PY

Kind of sample Tar Babcock Contractors Inc.reported to us

XXXXX Sample No. 3001-1Samole taken at
"Second Fischer Assay For

Sample taken by Babcock Contractors Inc. Cr&E #69714"
"For Babcock Contractors as

Date Sampled
discussed with Mr. Morlock"XXXXX
P.O. No. 3001-2

Date Received 5-12-78

Analysis report no. 72-70190

ULTIMATE ANALYSIS
As Received

% Moisture XXXXX
% Carbon 82.18
% Hydrogen 9.37
% Nitrogen 0.46
% Chlorine 0.00
% Sulfur 0.40
% Ash 0.19
% Oxygen 7.40

(Diff) 100.00

1.14'.
Respectfully submitted, --64*44*
COMMERCIAL TESTING & ENGINEERING CO.        r "*6* % .

4.1 .
, 01,41., 461.. )il.

_,
A 1 ./11  fl  17 ,'  dyld MAMJ 71=  1G. [i PALMER. Manager, Denver Laboratory

GDP/ct
=BCI Contract 300] le,Membe,

BILLINGS, MT.0  BIRMINGHAM, Al.0  CHARLESTON. W.V.0 CLARKSBURG. W.V.• CIEVRANO. OH.•  DENVER CO.* GOLOEN. CO.• HENDERSON. KY.O  MIOOLESBORO, KY.0 NORFOLK. VA, SOUTH HOLLAND. ILI VANCOUVER B.C. CAN.



COMMERCIAL TESTWNG & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 60601   AREA CODE 312 726-8434

WESTERN DIVISION MANAGER A PLEASE ADDRESS ALL CORRESPONDENCE TO:
LLOYD W. TAYLOR, JR. 10775 EAST 51 st AVE., DENVER, COLO. 80239

OFFICE TEL. (303) 373-4772

BABCOCK OONTRACTORS INC.
......

May 22, 1978

   921 Penn Avenue
Pittsburgh, Pennsylvania   15222

Sample Identification
by

Kind of sample Babcock Contractors Inc.Char
reported to us

XXXXX Sample No: 3001-1
Sample taken at "Second Fischer Assay from

Babcock Contractors Inc. CT&E #69714"Samgle taken by "For Babcock Contractors as
XXXXX discussed with Mr. Morlock"

Date Sampled P.O. No.3001-2
5-12-78

Date Received

Analysis report no. 72-70191

ULTIMATE ANALYSIS
Dry Basis                         i

% Moisture XXXXX
% Carbon 74.29
% Hydrogen 3.09

% Nitrogen 0.95
% Chlorine 0.01
% Sulfur 1.07
% Ash 14.81
% Oxygen 5.78

(diff) 100.00

Respectfully submitted, 8-x,5Ers*:r.
»1«

COMMERCIAL TESTING & ENGINEERING CO. ZY -as  A «

45.9.,DQQ „:'U/                          3,»==P.#.7
151.tilmoll :

GDP/ct G, D. PALMER, Manager, Denver Laboratory t'--99™®
b2EES>fS.

BCI Contract 3 0 0 laiwtef Men,bef
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1                           SAMPLE NUMBER 3001-1 72-69714 Page 2
SAMPLE DESCRIPTION "For Babcock Contractors as discussed with

TERMINAL TEMP 932 DEG. F Mr. Morlock"
FISCHER ASSAY NO. 1546

#,A     *As Mined Moisture Result Calculated *AS MINED MOISTURE MOISTURE AND
on estimated Equilibrium Moisture of FREE ASH FREE
25.00%

FISCHERI ASSAY YIELDS

TAR <LB/TON) 124.9 166.6 187.4
(GAL/TON) 15.3 20.4 22.9

API GRAVTTY 12.6 12.6 12.6

ee e 175.0GAS <LB/TON) 116.6      1JJ.3
-   - -.-

<SCF/TON) 1454.7 1939.6 2182. d

WATER (LB/TON) 621.5 162.0 182.2 i
(GAL/TON> 74.5 19.4 21.9

CHAR (LB/TON> 1115.5 1487.4 1423.2

TOTAL (LB/TON> 1978.6 1971.4 1967.9 -

VARIANCE <PC) -1.1 -1.4 -1.6

GAS <LB/TON)
H2 0.34 0.45 0.51

CO 17.83 L ·-  D 26.7500 77
C02 58.71 78.28 b B. U ,·.

H2S 1.82 2.43 LD / 40 70

Cl 17.88 C O .  C•·-1
rs ·-s      r.r 26.83

C2 7.35 9.80 11.   03

C2- 2.13 2.84 3.20
r·O 4.33 4.87
L.-8 3.25

0 0 dC3- 2.56 3.41 0. V v

I-C4 0.14 0.19 0.22

N-C4 0.80 1.07 1.21

C4- 1.30 1.74 1.96

C5 1 . L.-1
1 01 1.64 1.85
1. 09 1.46 1.641., t•

C7 0.2 0 0.26 0.29

C8 0.00 0.00 0.00
C9 0.00 0.00 0.00

ADJUSTED YIELDS
(3 AND LIGHTER <LB/TON> 111.9 149.2 167.8

(SCF/TON) 1427.5 1903.4 2141.5
NET <1000 BTU/TON> 799.9 1066.5 1200.0

MET (BTU/SCF> 560.3 560.3 560.3

C4 AND HEAVIER (LB/TON) 129.7 ' 172.9 194.6
CGAL/TON) 16.2 21.6 24.3

API GRAVITY 15.8 15.8 15.8

TOTAL HYDROCARBONS 181.1 241.4 271.6

<INC.L.   1-12  ....  g84161DRE IL TESTING & ENGINEERING CO.

A BCI Contract 3001
...€' .9,



BABCOCK CONTRACTORS INC.

1                          FISCHER.ASSAY GAS ANALYSIS

SAMPLE NUMBER 3001-1 72-69714 Page 3
SAMPLE DESCRIPTION "For Babcock Contractors as discussed with
FISCHER ASSAY NO. 1546 Mr. Morlock"

TERMINAL TEMP. DEG. F 932

COMPONENT MOLE PERCENT
H2 4.42
CO 16.59
C02 4.   -9.-04. i b
H2S 1.. 39

Cl 29.12
C2 C,. O 6

C2- 1.98
C3 1.92
r·t·- 1.58.......0

I-C4 0.06
H-(4 0.36
C4- 0.61
(5 0.45
C6 0.33
C7 0.05
(8 0.00
C9 0.00
SUM 100.00

AVERAGE MOLE WT 30.39

LBS C IN GAS/TON COAL 71.50
PERCENT CARBON 45.97

BTU VALUE OF GAS (CALC.)
BTU/SCF (GROSS) 668.21

BTU'SCF <NET) 613.64

COMMERCIALTESTING & ENGINEERING CO.

A BCI Contract 3001
..... ..0.

BILLINGS, MT. • BIRMINGHAM, AL. • CHARLESTON, WV. 0 CLARKSBURG, WV. e CLEVELAND, OH: • DENVER, CO. • GOLDEN, CO. •  HENDERSON. KY. • MIOOLESBORO, KY. 0 NORFOLK, VA. • SOUTH HOLLAND, Il. 0 VANCOUVER, B C. CAN.



COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 5.0 - APPENDIX

5.2   Laboratory Coal Test Results

c.  Analysis Report for Sample No. 3001-2
Dated May 3, 1978

DOE Contract ET-78-C-01-2578
McKee Contract 4814A/W2

BCI .Contract 3001



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET. CHICAGO, ILLINOIS 60601 · AREA CODE 312 726.8434

./ESTERN DIVISION MANAGER A PLEASE ADDRESS ALL CORRESPONDENCE TO:
4

LLOYD W. TAYLOR, JR, 10775 EAST 51 st AVE., DENVER, COLO. 80239
OFFICE TEL. (303) 373-4772

SINCE '908
, BABCOCK CONIRACTORS ]NC. May 3, 1978
/   921 Penti Avenue

Pittsburgh, Pennsylvania   15222

Sample Identification

by

Kind of sample Babcock Contractors Inc.        ·,
Coalreported to us

Sample No.  3001-2
Sample taken at

XXXXX
"For Babcock Contractors as
discussed with Mr. Morlock"

Sample taken by
Babcock Contractors Inc. P. O. No. 3001-2

Date Sampled
XXXXX

Date Received
4-17-78

72-69715 Page 1Analysis report no.

PROXIMATE ANALYSIS ULTIMATE ANALYSIS
As received  Dry basis As received  Dry basis

% Moisture 5.50 XXXXX % Moisture 5.50 XXXXX
% Ash 9.49 10.04 % Carbon 70.32 74.41
% Volatile 38.90 41.16 % Hydrogen 4.99 5.28
% Fixed Carbon 46.11 48.80 % Nitrogen 1.12 1.18

100.00 100.00 % Chlorine 0.07 0.07
%  Sul fur 3.29 3.48

Btu 12814 13560 . % Ash 9.49 10.04
% Sulfur 3.29 3.48 % Oxygen (diff) 5.22 5.54

100.00 100.00

SULFUR FORMS FUSION TEMPERATURE OF ASH
As received  Dry basis Reducing  Oxidizing

% Pyritic Sulfur XXXXX XXXXX Initial Deformation 2000°F 2530°F
% Sulfate Sulfur XXXXX XXXXX Softening (H=W) 2080°F 2550°F
% Organic Sulfur XXXXX XXXXX Softening (H=l/2W) 2310°F 2570°F

(Diff) Fluid 24 9 OoF 2580°F
% Total Sulfur XXXXX XXXXX

HARDGROVE GRINDABILITY INDEX =4 6.8 a t 1.33% Moisture

% EQUILIBRIUM· MOISTURE = XXXXX Respectfully submitted,

COMMERCIAL TESTING & ENGINEERING CO. .i 
FREE SWELLING INDEX = 7

' AWt-J
&8' /1 "11.5/|'·. 1%315
iJM.< ALM ))83

GDP/md/pm ·G, D, PAI_MER, Manager, Denver Laboratory .1%=tr
4942. i .72

BCI Contract 300Tarter Member

BILLINGS. MT.0  BIRMINGHAM, Al I  CHARLESTON. W.V.e  CLARKSBURG. W.V.O  CLEVELAND. OH.e  DENVER. CO.e  GOLDEN. CO.e  HENDERSON, KY.e  MIDDLESBORD, Ky.e  NORFOLK. VA.e  SOUTH HOLLAND. Il.0  VANCOUVER. B.C. CAN.



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601   AREA CODE 312 726-8434

WESTERN DIVISION MANAGER A PLEASE ADDRESS ALL CORRESPONDENCE TO:
LLOYD W. TAYLOR, JR. · 10775 EAST 51 st AVE.,  DENVER, COLO. 80239

OFFICE TEL. (303) 373-4772
S'.Ct. ·99

    BABCOCK CONTRACTORS
INC. May 12, 1978

921 Penn Avenue
Pittsburgh, Pennsylvania   15222

Sample Identification
by

Babcock Contractors Inc.

Kind of sample
reported to us Char Char fram Fischer Assay on

C.T. & E. sample 72-69715
Sample taken at xxxxx                                  Sample No.  3001-2

P. O. No. 3001-2

Sample taken by Babcock Oontractors Inc.

Date Sampled   20000C

Date Received 5-5-78

Analysis report no.
72-70057

ULTIMATE ANALYSIS
Dry Basis

% Moisture XXXXX
% Carbon 74.83
% Hydrogen 3.00
% Nitrogen 0.93
% Chlorine 0.08
% Sulfur 3.37
% Ash 15.04
% Oxygen 2.75

(diff) 100.00

Btu 12582

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO. «-

GDP/pm A#,  AA , -2. 4 iltil 'J«illfh.»  iii
JL-v'*- .,5: .   ., 9, :..11'ri                    8 3 49LL*6.)

G. D. PALMER, Manager, Denver Laboratory 1>13 
BCI Contract 30OFartef Membef

BILLINGS. MT ,  BIRMINGHAM. Al.0 CHARLESTON. W.V.0 CLARKSBURG. W.V.0  CLEVELAND. OH.0  DENVER. CO.0 GOLDEN. CO.0  HENDERSON, KY.0  MIOOLESBORO, KY.0 NORFOLK. VA.0 SOUTH HOLLAND. ILI  VANCOINER. B.C. CAN.



COMMERCIAL TESTONG & ENGINEERING CO.
GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601   AREA CODE 312 726-8434

--=
WESTERN DIVISION MANAGER A PLEASE ADDRESS ALL CORRESPONDENCE TO

LLOYD W. TAYLOR, JR. 10775 EAST 51 st AVE.,  DENVER, COLO. 80239
OFFICE TEL. (303) 373-4772

BABCOCK   CONTRACTORS INC. .. ... ·I I
May 22, 1978

   921 Penn Avenue
Pittsburgh, Pennsylvania   15222

Sample Identification
by

Kind of sample Tar Babcock Contractors Inc.
reported to us

XXXXX Sample No. 3001-2
Sample taken at "Tar from Fischer Assay"

Babcock Contractors Inc. "For Babcock Contractors as
Sample taken by discussed with Mr. Morlock"

XXXXX P.O. No. 3001-2
Date Sampled

5-5-78
Date Received

Analysis report no.  72-70058

ULTIMATE ANALYSIS
As Received

% Moisture XXXXX
% Carbon 85.41
% Hydrogen 9.40
% Nitrogen 1.06
% Chlorine 0.00
% Sulfur 1.06
% Ash 0.11
% Oxygen 2.96

(diff) 100.00

..

Respectfully submitted, >».«.»
10'.'WisT/<*..

COMMERCIAL TESTING & ENGINEERING CO. .Yrfy, 1*pr  
3#4.,:    ·-'       11: 1., :

GDP/ct A'' *b (20- c 21(sjg,- k-16#4

I                         ··'      . :·                    +  ' '               • , 4...<../.7-3.    £,HA.w    .,  g .. 7415%G. 6. PALMER. Manager, DenvAr I Rhoratory ·-  Vjg

BCI Contract 3001 Charter Member

BILLINGS. MT.e BIRMINGHAM. Al.0 CHARLESTON, W.V.0  CLARKSBURG. W.V.0  CLEVELAND. OH.0  DENVER. CO.0  GOLDEN, CO.0 HENDERSON. KY.0  MIDDLESBORO. KY.l  NnRFnt.k. VA.0  SOUTH HOLLAND. ILI  VANCOUVEL B.C. CAN.
'i--'      -



BABCOCK OONTRACTORS INC.
--

72-69715 Page 2SAMPLE NUMBER 3001--
SAMPLE DESCRIPTION "For k...ocock Contractors as discussed

TERMINAL TEMP 932    DEG. F with Mr. Morlock"
FISCHER ASSAY NO. RF 1544

*As Mined Moisture Result Calculated *AS MINEII MOISTURE MOISTURE AND
an estimated Equilibrium Moisture of FREE ASH FREE .
5.00%

FISCHER ASSAY YIELDS
·

D

TAR (LB/TON) 362.2 383.3 426.6
(GAL/TON) 42.0 44.5 49.5

API GRAVITY 5.4 5*4 5.4

GAS (LB/TON) 95.8 101.3 112.8
(SCF/TON) 1502.1 1589.5 1769.0

WATER (LB/TON) 158.2 51.1 56.8
(GAL/TON) 19.0 6.1 6.8

CHAR <LB/TON) 1355.2 1434.0 1370.1

TOTAL (LB/TON) 1971.4 1969.8 1966.3

VARIANCE (PC) -1*4 -1*5 -1*7

GAS (LB/TON)
H2 0.75 0.80 0.88
CO 5.32 5.63 6.27
C02

' 10.53 11.14 12.40
H2S 16.79 17.77 19*77
Cl 28.39 30.05 33.44
C2 14.12 14.94 16.63
C2- 1.95 2.06 2.29
C3 6.72 7.11 7.92
C3- 3.38 3.57 3.98
I-C4 0.27 0.29 "  0.32

N-C4 1.89 2.00 2.22
C4- 1.75 1.85 2.06
C5 2.50 2.64 2.94
C6 1.35 1.43 1.59
C7 0.07 0.07 0.08
C8 0.00 0.00 0*00
C9 0.00 0*00 0*00

ADJUSTED YIELDS I
C3 AND LIGHTER (LB/TON) 88.0 93.1 103.6

(SCF/TON) '1456.6 1541.4 1715.5
NET (1000 BTU/TON) 1310.7 1387.0 1543.6

NET (BTU/SCF) 899.8 899.8 899.8

C4 AND HEAVIER (LB/TON) 370.1 391.6 435.8
(GAL/TON) 43.6 46.1 51.3

API GRAVITY 7.4 7*4 7.4

TOTAL HYDROCARBONS 430.7 455.8 507.2

(INCI_. 1-12(6di EER| ,Kl ATING & ENGINEERING CO.

A BCI Contract 3001



BABCOCK CONTRACTORS INC.

w FISCHER ASSAY GAS ANALYSIS

SAMPLE NUMBER 3001-2 72-69715 Page 3
SAMPLE DESCRIPTION "For Babcock Contractors as discussed with
FISCHER ASSAY NO. RF1544 Mr.    Morlock"

TERMINAL TEMP. DEG. F 932

COMPONENT MOLE PERCENT
H2 9.48
CO 4.80
C02 6.04
H2S 12.42
Cl 44.77
C2 11.84
C2- 1.76
C3 3.85
C3- 2.02
I-C4 0.12
N-C4 0.82
C4- 0.79
C5 0.89
C6 0.40
C7 0.02
C.8 0.00
C9 0.00
SUM 100.00

AVERAGE MOLE WT 24.16

LBS C IN GAS/TON COAL 57.50
PERCENT CARBON 56.74

BTU VALUE OF GAS (CALC. )
BTU/SCF (GROSS) 1067.61

BTU/SCF CNET) 973.98

i,

COMMERCIALTESTING & ENGINEERING CO.

A SCI Contract 3001
.......0.

MLINGS, MT. I BIRMINGHAM, AL. I CHARLESTON,WV. • CLARKSBURG.WV. • CLEVELAND, OH. • OENVER. CO. • GOLDEN, CO. • HENDERSON, KY. 0 MIOOLESBORO, KY. 0 NORFOLK, VA. 0 SOUTH HOLLAND, IL. e VANCOUVER. B.C. CAN.
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5.0  APPENDIX

5.3 Suggestions for Waste Stream Clean-up

5.3.1   Waste Streams

The waste streams generated by the gasification
unit are:

1.  Aqueous Effluent
2.  Boiler Blowdown
3.  Gasifier Off-Gas
4.  Ash
5.  Oil/Water Separator Sludge

5.3.2   Treatment of Aqueous Effluent

a.  Nature of Waste Stream

Aqueous effluent is formed in the combined gas
cooler. Gross amounts of tar, oil· and solids are
separated from the water phase in an on-site gravity
separator.

The amount of the water stream depends chiefly
on the water content of the coal.  This coal
contains 25.6% moisture. The design Eastern coal
contains 4.3% moisture and forms none of this
stream. If water is sprayed into the combined
gas produced from Eastern coal, aqueous effluent
will, of course, result.

The aqueous effluent which is produced by the unit
will contain a variety of impurities which will
include the following: ammonia, chloride, cyanide,
flouride, hydrogen sulfide, oil phenol, thiocyanate
and carbonate. The liquid will be dark in color
and have a slightly alkalind pH.

References (1) and (2) offer a general background
into the nature of the aqueous effluent.

BCI Contract 3001
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5.0  APPENDIX

5.3 Suggestions for Waste Stream Clean-up

5.3.1   Waste Streams

The waste streams generated by the gasification
unit are:

1.  Aqueous Effluent
2.  Boiler Blowdown
3.  Gasifier Off-Gas
4.  Ash
5.  Oil/Water Separator Sludge

5.3.2   Treatment of Aqueous Effluent

a.  Nature of Waste Stream

Aqueous effluent is formed in the combined gas
cooler. Gross amounts  6f  tar,   oil· and solids  are
separated from the water phase in an on-site gravity
separator.

The amount of the water stream depends chiefly
on the water content of the coal.  This coal
contains 25.6% moisture. The design Eastern coal
contains 4.3% moisture and forms none of this
stream. If water is sprayed into the combined
gas produced from Eastern coal, aqueous effluent
will, of course, result.

The aqueous effluent which is produced by the unit
will contain a variety of impurities which will
include the following: ammonia, chloride, cyanide,
flouride, hydrogen sulfide, oil phenol, thiocyanate
and carbonate. The liquid will be dark in color
and have a slightly alkalind pH.

References (1) and (2) offer a general background
into the nature of the aqueous effluent.

BCI Contract 3001



5.0 APPENDIX (continued)

5.3 Suggestions for Waste Stream Clean-Up (continued)

5.3.2 Treatment of Aqueous Effluent (continued)

b.     Goals of Wastewater Treatment

BCI is not aware of the specific Federal guide-
lines which apply to this project. EPA guidelines
(3), (4) for coke plant effluent may be consider-
ed instead, since coke wastewater is generated
from coal in a somewhat similar manner.

Current regulations for coke wastewater call for
the control of six parameters: ammonia, cyanide,
oil and grease, phenol, suspended solide and pH.
1983 guidelines can be expected to stricter and
to include limits for carcinogens and other toxic
substances.

C. Biological Treatment

In the context of this report, biological treat-
ment is a series of process steps, one of which
is a bio-oxidation step, to purify aqueous efflu-
ent. The process, if used, should be adapted from
the one used to treat coke wastewater. Descriptions
of this process, or aspects of it, may be found in
references (5), (6), & (7). Biological treatment of
gasification wastewater has been studied by Luthy &
Tal lon     (8)  .

Biological treatment as applied to coal gasification
is shown in Figure 1. This represents an applica-
tion of the patented Bethlehem Steel process (4).
The stream is first equalized by at least one days
storage to reduce variation in the waste concentra-
tion. After equalization; lime is added to free
ammonia for distillation and to entrap dispensed
oil in the lime solids. An oily sludge is produced.
In the second step, ammonia is distilled from the
liquor. The still bottoms are cooled and biologically
tre ted. After clarification; the effluent is dis-
charged.

BCI Contract 30Ql
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5.0 APPENDIX (continued)

5.3 Suggestions for Waste Stream Clean-Up (continued)

5.3.2   Treatment of Aqueous Effluent (continued)

f.     Re-Injection of Wastewater into the Gasifier
or Gas Main (continued)

which produces or transports the gas, as well
as in equipment treating wastewater.

Therefore, we suggest any re-injection scheme
be inculded only as an option, to be studied
in service.  Also the injection of a partially
purified stream may be more feasible than in-
jection of the entire waste. For example , the
overhead from the ammonia still (bio process)
could be injected into the gas main.

5.3.3   Boiler Blowdown

a. Nature of Waste Stream

Boiler Blowdown is alkaline and is high in
dissolved solids. It has an oxygen demand
due to the presence of sulfite. It contains
phosphate which may be objectionable in some
cases. Offsetting these factors is its fairly
low volume.

b.     Treatment of Boiler Blowdown

If the aqueous effluent will be treated bio-
logically, boiler blowdown and aqueous effluent
should be combined for treatment.  Referring
to Figure 1, the blowdown will serve as a
beneficial source of alkalinity in the lining
step and as a beneficial source of phosphate
in the biological step. Carbon dioxide gener-
ated in the biological step will neutralize
alkalinity.  If the aqueous effluent is not
treated biologically, the boiler blowdown
should be treated separately and discharged.

BCI Contract 3001



5.0 APPENDIX (continued)

5.3 Suggestions for Waste Stream Clean-Up (continued)

5.3.2 Treatment of Aqueous Effluent (continued)

C. Biological Treatment (continued)

Biological treatment offers several advantages as a
process for use in purifying the aqueous effluent
stream. It is a well developed process in the coke
industry. Licensed processes are available and exist-
ing plants may be inspected. Energy use and operating
costs are relatively low; compared to incineration.

Biological treatment also has several disadvantages
in this application. Capital costs are high compared
to incineration. The advantage of low operating cost

will be offset by the small amount of wastewater
to be treated compared to the typical large coke
plant. Operation of this plant in the severe win-
ter conditions of Northern Minnesota will require
excellent operating practices, due to the many
outdoor water lines. In the future, add-on steps
may be required to remove nitrogen compounds and
toxic substances.

d.     Incineration of Aqueous Effluent

A possible incineration scheme for aqueous effluent
is shown in Figure 2. After equalization, the
waste is partially evaporated. This partially evap-
orated liquor is then incinerated.

We feel that the incineration process offers ad-
vantages for this application and should be. vigor-
ously pursued. It at least appears simple and will
create no liquid or solid effluent. Capital cost
may be lower.

Incineration also poses several potential problems
which must be considered. Simple incineration may
produce both S03 and NOx air pollution. It is de-
sireable that combustion products be limited to

4                 S02, (02, H20, HCl and H20·  Formation of S03 and
NOx may be reduced by using a patented burner sys-
tem developed by Firma Carl Still (9) and described

BCI Contract 3001
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5.0 APPENDIX (continued)

5.3 Suggestions for.Waste Stream Clean-Up (continued)

5.3.2   Treatment of Aqueous Effluent  (continued)

d.     Incineration of Aqueous Effluent (continued)

by Ferguson (10). Essentially, this process
involves the double incineration of the waste,
first under reducing conditions and then under
oxidizing conditions.

Incineration is less energy-efficient than
biological treatment and may involve higher
operating costs. The partial evaporation step
shown in Figure 2 is intended to reduce fuel
Costs. The difficulty is that NH3, phenol,
H2S and HCL may also. evaporate. pH adjust-
ments which fix ammonia in the liquid phase
make the weak acids more volatile and vice
versa. This step requires further pilot work
before an answer is found.

e. Carbon Adsorption

Carbon adsorption has been discussed as a
means of purifying coke plant wastewater (11).
One or two plants have been built. Referring
to Figure 1, carbon adsorption would presum-
ably replace the biological step. A possible
advantage of carbon is the removal of bio-
refractory organic compounds. A disadvan-
tage is that carbon regeneration is costly
and requires energy. In our opinion, carbon
adsorption is not a process to be considered
at this time.

f.     Re-Injection of Wastewater into the Gasifier
or Gas M,ain

Some sort of re-injection method would seem
a natural way to dispose of all or part of the
wastewater. Although such schemes are tempting,
we urge caution in this application. Re-
injection may cause problems such as corrosion
or fouling, which could not have. been foreseen.
These problems may occur in the equipment

BCI Contract 3001
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5.0 APPENDIX (continued)

5.3 Suggestions for Waste Stream Clean-Up (continued)

5.3.4 Gasifier Off-Gas

A gas stream is vented from the gasifier during
certain phases of start-up, normal shutdown and
emergency shut-down. Treatment of this stream is
provided by flare stacks (ground-flares) provided
in the design.

5.3.5 Ash

a.  Ash Handling

Ash produced in the gasifiers is conveyed to a
storage bin or hopper for disposal by truck.
Air used to cool the ash is filtered to remove
particulate matter.  Since the aoh is handled
dry, no water stream is produced.

b.  Disposal of Ash

Because of its large volume, disposal of ash
must be considered a problem to be given serious
consideration in this application. Background
material on ash disposal is given by Edwards

' et. al. (12).

If the ash from the gasifiers is buried, studies
will be needed regarding the fate of constituent
trace elements. Some studies have suggested
that toxic trace metals can be leached from dis-
posal sites (13). Research has been conducted
on using ash as a beneficial by-product rather
than disposing of it as a waste. For example,
ash has been used in revegetating mined-out areas
(surface coal mining). Spoil and refuse piles
can be neutralized by ash, which raises the pH
to about 5, making it possible to grow vegetation
on coal refuse materials without the use of top-
Soil. Such growth has not been proven to last
for long periods of time, but with the use of
fertilizers and limestone, grass has been started
and weathered well for one year on certain test
plots (14).  Application of these ideas to iron
mining might be considered.

BCI Contract 3001



5.0 APPENDIX (continued)

5.3 Suggestions for Waste Stream Clean-Up (continued)

5.3.5 Ash (continued)

b.  Disposal of Ash (continued)

The National Ash Association and other commer-
cial interests have found still other uses for
ash, for example in paving of highways, in
fast drying concrete for continuous slip forming
systems, as impervious fill for storage areas,
and in lightweight concrete block aggrega2e.

5.3.6   Oil/Water Separator Sludge

A small amount of solids will be produced at the
oil/water separator. This will consist of dust
plus entrained oil and water. This may be land
filled with the ash.

5.3.7 DOE Environmental Assessment Program for High-BTU
Coal Gasification

In July of 1976, the Department of Energy initiated
a comprehensive program for environmental assessment
of its high-BTU coal gasification pilot plant in-
stallations. The overall objective of the program
is to develop the methodology and data base necessary
for meaningful assessment of the environmental impact
of the coal gasification processes. The environmental
characterization efforts at each pilot plant are
focused on scaleable process units, with the goal of
establishing rules and strategy for scaleup to
commercial-size installations.

Carnegie-Mellon University has been given the role
of assistance, coordination and evaluation contractor
for the DOE program. Carnegie-Mellon has prepared
a series of technical documents in support of program
objectives and activities. This resource should be
utilized in determing the methods of waste stream
clean-up to be used.
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COAL GASIFICATION DEMONSTRATION PLANT

HOYT LAKES, MINNESOTA

SECTION 5.0 - Appendix
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BABCOCK CONTRACTORS INC. PS-R201 A to EPROCESS SPECIFICATION
PITTSBURGH, PA.                                                                                                   2FOR REVISION

A Sithsidiary ol REACTOR PAGE  1 7OF ._Babcock International Inc.

ORIGINAL          · BY MJH DArE 7/12/78 APPD. DATE 7/10/78
-

REVISION BY MJH DATE  2/19/79 & APPD. DATE

CLIENT: McKee PROJECT NO.  3001

1.  Type:

Two stage, dry grate gasifier.
 

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

1.1  As a conventional two stage gasifier.

1.2  As a developmental two stage gasifier, fitted with a
stirrer (Item No. A 201).

1.3  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.

1.4 The demonstration plant will consist of four conventional
gasifiers, and one stirred gasifier.

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

3.  Duty:

To gasify coal to a low Btu gas leaving an ash residue.  The
gasifier produces two product gas streams - a top gas at
approximately 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:

Analysis: % W/W

Moisture 25.60
C                                           50.74
H                                           3.53
N                                           0.87
Cl 0.01
S                                           0.87
O                                          10.11
Ash 8.27

100.00

F.S.I. Non-agglomerating
HHV 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: 8 W/W

Moisture 4.3
C                                                  71.21
H                                                   5.05
N                                                   1.13
Cl 0.07
S                                                   3.33
O                                                   5.30
Ash 9.61

100.00

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 Design

Temperature IF 1600 650
Pressure p.s.i.g. 2.16 4.32

..,
-
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5.  Blast Inlet Assembly (Continued):

5.3      Np-zz_1_Ep:       T·he following nozz]e si.zes are minj.mums    for   process
requirements. Larger nozzles may be installed if
recommended by mechanical department.

1.  Blast inlet 24" O.D.
2.    Thermocouple                                    2 "
3.     Drai n                                                          2"
4.    Ash port 8" x 12"
5.  Spare                         3"

Connection to gasifier grate to be 24" minimum.

5.4 Material: Carbon steel - to include a 1/4" corrosion
allowance.

5.5 Insulation: The blast inlet box will be insulated with 3"
calcium silicate.

6.  Water Jacket (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
thermosyphoh piping must be considered asa complete
system for design and coding purposes.

Design production of steam = 3300 #/hr.

Dimensions: Inside height 76 7/8", inside width, 16 5/8".
Diameter of inside wall is 141 3/4" (3.6 M) .

6.2  Operating & Design Conditions:

Proc. Mech.
Operating Design Design

Steam drum tomp. oF 267 300 350

Steam drum pressure, psig 25 30 + F.V. 32 + F.V. *
Temp. in water jacket OF 268 300 350
Pressure in water jacket,      25       40 + F.V. 40 + F.V.

incl. liquid head, psig
Pressure fn gasifier, psig 2.16 4.32 4.32
Temp. of gasification zone 2200 2600
Max. furnace wall temp. OF 500 600 700

.,

:
-     *F.V. = Full Vacuum50
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6.  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.

 fl Thermosyphon inlet two x 6"

<0 Thermosyphon outlet two x 8"

( 9)  Nozzle for blowdown two x 4"

 -0  Blowdown dip pipe two x 1 1/2"

Qj) Drain.plug two x 2"

(2@ Inspection eight x 10"
.-

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

6.5 Insulation: The outside wall of the shell will be insulated
with 4" of calcium silicate.

7.  Gasifier Shell (Ref. E&F o n Drawing 3001 - M300):

7.1 Duty: Shell for refractory lined distillation retort.
Total ht. of sections E&F t o b e 2 6 ft.

7.2  Operating & Design Conditions:
Mech.

Operating Design

Temperature IF 220 300
Pressure p.s.i.g. 2.16 4.32

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

/,
(13/  Pyrometer port two x 3"

 f ) Lower access one       x       11-  10"     x       1'-2"

l19 Lower rodding ports fifteen x 3"

(16)  Inspection port four x 1'-0" x 1'-0"
Q.   Access port five x 1' x 2'6"

 )   Clear gas one x 4'6" O.D.

m
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7.  Gasifier'Shell (Continued):

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

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

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

8.1 Duty: To connect the shell with the upper cone, and t6
provide an even distribution of the coal over the
top of the retort.

8.2  Operating & Design Conditions:
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.

@.9 Manhole one x 30"

09) Top.gas two x 18" (two used)

41) Stirrer shaft pdrt one x 24"

(13)  coal distributor five x 24"
L. )

(B) Upper rodding 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 Construction: Carbon steel to include 1/16" corrosion
allowance. Distributor to be lined with
refractory concrete.

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#.

U,
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9.  Coal Distributor & Level Hopper (Continued):

9.2  Operating & Design Conditions:

Operating Design

Temperature IF 250 400
Pressure p.s.i.g. 2.16 4.32

9.3  Nozzles:

Q  Manhole one - 30"

99 Coal inlet one - 18"

(3   Rodding port five - 3"

(13 Level alarm one - 6"

0-   Stirrer port one - 24"

(  Level sensor two - 3"

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

10.2  Operating & Design Conditions:

Operating Design

Temperature IF 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
hydraulic cylinders, see Spec. W201.

11. Gasifier Refractory:

11.1 Unstirred Gasifiers

Refractory material Spec. SP-R201/SR3
Refractory installation Spec. SP-R201/SR2

m
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11.  Gasifier Refractory (Continued):

11.2  Stirred Gasifiers

Refractory material Spec. SP-R201/SRS
Refractory installation Spec. SP-R201/SR4

1
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Tension 744 70 E i 91*23*R

11 6,  *Implf"Allowable loads in kips

1 11      4;ht  /1,*AL_ t.
Unfinished Bolts and Threaded Parts
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stress area     .          ·                         1: 1   k  'ti  '"

i ..  m '*.1.,

P. 9 ZNominal Diameter, In.                                                            f-  3  -' .,4
Allowable  ·  ------···--·-··-·--·-- ·····...  -    .  ··  ··   .   ._.-__. ·-

ASTM loi,T.Ile %   1   ,/.   1   &|1|1%|  1%  |  1Y.  |  15Des#natidn
0,               F,                               Tensite Stress Arem, sq. In.Yield Stress .k91
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, , 14
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,    1      :tial      ,        4*iz.
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1   2.3   .         42
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   %      '   55 33.0 7.46    11.04   15.24   19.99   25.19   31.98   38.11 46.37 ; foamki

f        60 36.0 8.14 12.04 16.42 .21.81                  +44
/ /-17r  9/1

Tho defl„ltion o f lenslle stress area le given In the AISC Speclfication, Soction 1.5.2.1.   Values ore
based on UNC thread dimenalons.

Nuts must meet spacifications compatible with threaded parts. Sa#lly«
Bme"

For Upset Rods soo AISC Specification, Section 1.5.2.1. , I  C'N3

3>.I t..  1,  .  -Rlvets and High Strength Bolts
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Tension on gross (nominal)area                i                      ' .1114 J.*-Y-r.4
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'
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.. -                                                                      4   'rl'*1:b
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Fo, allowable combined shear and tension loads, see AISC Specification, Section 1.6.3. 481473
li Ul'1111

''11£11 - 1

    .,6' It_-
1.k   ....14.  2

T-

,

AMERICAN INSTITUTE OF STEEL CONSTRUCTION                          e

*     ..1 ,   Aa&4
4        -  -i,11'r Y, 1.12, 1 1 ) t' 5&.1'1 4 ,it,i il#,ti IA. ll,il' *  -19,  r'  r,E'V"I   ,   ''    ·4;   „  ,  ,„ iftIJ 44 »,-4,    1'jifi   F+, 1'3642   2,%  



9'
./

0/1  S t.0           C /1 L L S rop-            (4-)BABdJCK CONTRACTORS, INC. .ii':.':JECT  . . .
R

SHEET  No..  .-   .  . .O F. . ((1.  .  .  .,• isi 3 ve /-                                                         9 14 El. C .3..L--fLA TR--.. F.3' 4  .. PROJECT

HOLL Y. KENNEY, SCHOTT /106,7,ONAL Lo#ts f#own
...I.- ....         -r·rr,--,-5--r,--rr  ·-rrr.-i -r,-r . . . . . · BY. LJH9,66: DATE *<4<,  
/1 F. 1:-71A c70% 6/.  - St Ll. PEDIGAI- CH. .......    . .  .    DATE..........

8

W,  z      40, 564. 54  f ,  1.
rb,-17.,Juo,i'.         _*                       
f  '  A  /'/' 4  C.., o BJ

F.,AL. '4 ;5#< 1 3/2.

ts,..:-  /1. 'r  *:   .Sf.000*   2,·03,56
P " At1 9 5  3 "J, C.

11                                      1 "7            -14
--6 /.' i ... ;/A'

1  .,

, -- 11 1-       <    iI S  -       .  f. ,1r --
1- 96. LJ

1 (,4, 1.11    ·  »A,      96 9 4,  P i 4.0,   »  It  4       k  s.°00       :            2 57  1*
'  IS- -/0, , ;,;

M l»'44, t." 9 t..0.6+ i E 17/  w  / S T
12  S,   3-6 S-      it:> ,-

2,G  C , 1,-,2,4-               -             11T 8-6 36·
4

-

ir

P  0  .  '  D         -ro  6 42.          /   1           -     CM.L                  O  D,

i           6.3.)1                                                                                       ./1

(4-*      L     1                              4                                                                                                        5          11'0          4
./ \s,

. , *13.

1-                 ·  3,:42    f  . ,  ,                          1, --4 h

1  to  1

0,

--.-I-&*..-I -

10 (fl r „             .
-01  V - 10 (e) 0 '4;1  1

1-„                          ..                    1

C. , )  71:
T

i                    1 5  '(9)                4
(.

4 ' TL
-

k Gi

K. (K,+H. + eelb*'). +  les+k*+ 0 13,  .
6/     6 4,1

ki' 063 3-o'21 -all-- , 1ilay / 3 . 5.0

3 [  0 '17r 0·%734  -7

6,043 l' a,- 020  6  (1- Ij ')1   -   1,293·
0,1993

.-



C                                                        Al . . .o' .  . .6. . - /RAB CK CONTRACTORS, INC.  ,tip'ECT          .      ...    . . . . . .    . .    : . .    . .      . . . 1 10' SHEET  No. .

PROJECT . .....30,1.....

HOLLEY, KENNEY, SCHOTT . .         ..       .       .     511=74.. DE. 5141 0, BY .  . . .  . . .  . .    .  .   DATE . . .7/111.7,
CH.. DATE.  .......

r

5'          a i 6 2   )- 
Ki, col  0 ·33 - 0 ·105* -   1- -  1 iC.      192(4/- 

1    1                                                        0.37ff     ,                O,375

10 * 0.379   111  0.33-   0· 105  x   -io      '-      1 41*  0

* 0.173 1.' )3- - .-I
0·317

01 ·  8  < °·01 -t°'076 I)
1 -         6/b l

« 4    6' 0      0.  0 3 9 3 ,( 0. ' 8129

.     0.0/7
-  elz£ C 0,07+ 0.076. 0,2-1-)    0,0313

O. ETs-   0'975.  -r

06 g         lo         to a<Y·-4 0 0.039 1

3                                     0·5 7r . 04 7 r

  3 =    /5-*0,373    0·33- 0·21    TF  
i 3·2,5

'.31

K W=  So·=-e 4 k 9- = 0,(735..

D- 1103+ O,1-139 + 0'017 + 3'2'g-+ 0.1735+ O,017 r   4,7/(\ -

G    TL =
129,665- w 36 0,0ta nut.,4. (r '.7,03-                               7

-

644 4'71 k 11·50106

JA..<3          Z >           h d t       6.           ' a..,           di.1.el,C '2.4 (,(rn,•.ie (D      ct».1    4' E

6,va' 644        th!'·<.C   '3     .      14      «6-74,        (citi            6,UE:U      tr   t'L      -3(e.-f <   .
.7

9     (La            .Sk cke      -c#+2,+*.j-              0  6 ir#e    rE.          10,       ·f (A-f-4-        '3   70         /d<#LA .

( )      76          Fic.1.,k        6        713-ro         0.-           rt       via v    0-        C+TA• f  (..6,/6€..,4

94



t i      ABABCOCK CONTRACTORS, INC. U ti,ECT *.  SHEET No..4- .  O, 6
. . . . . , . .    PROJECT . .  . . . . 749*.1.......

HOLLEy, KENNEY, SCHOTT ..41+ELL..1)66164..   ........   BY............DATE..7)11·|78.
CH. . . . . .. DATE.

3                                                        - L,
0.

0

.

IR                                           . 14

8 9
0

--
tr

00
4

.'Je                                   -9
00 / '2

i (i,

\

0                                                              -
0          ,/                        0

21

If                             h: d · -017...00 ..

i 2
0

k
-

1                            4 1
11«                                      0

-

11
'                 2                3                4               1

«i.
F+      a<6 r 1,17 S I.Be'  R /9.Jr  .   0,063

20 e. w      #   r   ·n· 0013 try,



BASC6CK CONTRACTORS, INC. ZJECT SHEET  No. (.:RY     .O F.  »'.
. PROJECT  .      ......300 I

HOLLEY, KENNEY, SCHOTT . . . . . . . . .      ...SH.ELL ..DES)6 4 . BY .    . . . . . . .    ..  DATE. 7 /.13-,h9.

CH............ DATE. ........

7 f   »*  .Gut  tip      6-7,44,.A,    H.-1,
F

-    r--,           -  ---*r

F                    l               I c       -   E.G.  /1...A-4 1/ 1      / .1 1"IT-7-1      f  v9  'rr.--,-11

hiLIE F         r·         10,  O it+  9 6-000  kls- , 756 iLlf
21 1-L

- -  1FC-6/ 2-                                  iS. 8      16    ,* eL        ewe.
Lf       »«il          &*Ui'         /**ul          =-           FG  v   2 7r

I I
/1  ./   AR a o... k       Tc,-6/e     ><\/ ,      61:k.6        11 i f-,1       L--Pe[.4.-c. a-«P       f#241 B.-I    .P

11'11 »„'.d. »» ,™„ 11) 101.-4..

=  3EI
-

r 3

5                    ¥I: 0' %7 f Y 6 - Is.7 5- 16

1 7-

 6 '    =               3  *3 0  x  1 0 6 *     1 g.7 E      =              2 2  2 2  
f63
---

.73 f  '(e.5 14 
Per n.·4      -6, 64      X              G>*t. 1 0. W -r    (2 5 5 6 4

)

. «f             ,        Al.,
W

I . ..

..,·.,·:. /,f----     [i'

C,.

61=         121- 1.17 /3 -
0.063 1, JQ.t

0 8.0-9. &    4- 

b     EG
H  a *   5*'*t  , J

/i-        ,        9-.063 *  12 5  56*    .       Co,3 31   16/9,4 1
t 2                                   0 1 7 5  =

',

9 : D< INIa.L   :  012913 * 125-964 k lot-x  -  0.08 1 . <1,4/1.4- .
Et i 30-,06  0,%79-3 100

V



BABCbCKlCONTRACTORS,  INC.    f JEcT  . . .     . . . ,     . . . . . . . . , . , . · ·  SHEET No.. .             OF..... ..,

· · ·   · · · · · ·   . . .      PROJECT  . . . . . . . .2 0 0 <
HOLLEY, KENNEY, SCHOTT . .......  , .5.1+ELL. DE >1061............  BY... ........ DATE..7/1,1179.

CH.. DATE..........

eff ' ct,     r-      ..f O»3 4       -Abel....•.      top     p u.cr  ·

125564.

t-5  «
5 Stfi_J
0.1 , O,  Rd

7                           -

1 -  06 z f |03.062 S   .f j

721 .4,YO       -t*,1„1    L       6 •tl r , 11  5 56* fIS 91319 1
2,06lf

1.g 0
1   6& UT.        1 3 6

f O e«,    i=.0..     6 0(k
, 61(+

S h.-  ,      6-11     r  '49,6.   11/.-1:o ·d6cl 00
Cht.   A KA,        0' 6617

6 03           »A          » s  L         4
e«,2 120'EY,4 -     1%61.16.

1 *71  * 303·06-

6 -.t.j            H.M--1
..1 4 r /86 eL >( 2·-06231 ,   3800  16,4

r.,/  ,     610-4     11. -R.-1      j:.1-94 1 6   :      279-
N  S

Fir-35  , 1.-3-3

/

Y Ti:oOP
*AL.kk f 4-2 13/8 9

1/)1-

-



. /2-

BAS Clt: CONTRACTORS,   INC.      15,ECT   . : .      . . . . . .    .........            . . . .e    -       ,„EET  No.... .....0'..4
· ·········. PROJECT .......70at> I

HOLLEY. KENNEY. SCHOTT . . . . . . . . . . . . . . .S H E L L. .DESIGN. . . . . . . B Y. . . . . . . . . .     DATE.. -1'li„1,lv
C H. . . . . . . . . . .      D A T E. . . . . . . . . .

S.,ree «. 1.- "»(Al '
I4

/.-31    0  74         t-     c.*  i   ..4'1/.,      #.„-c.j r., 4./.4 /4.- '

.l   . i 8 n It«      6,•,A _gpa-* IZ,    0-tf

1
\

\

<  \ 36'RJ

ToTAL (l.':1-A A t·roil e1 w -T = B St  006*12

61.MA   f      /2+7170,.t
F

3   <F'67 -  29,)
.

3111           89   '-         '

ft,+9,·-, S &  5-0 -O--O Q 27 16/2 -' .312.1
Age 41 -714& X

I  f  W€      4-40      P (a-5
15(12    w        6  *                 1.=it    ,       6-»3  -**+       f/, 4-'49 2"4 -'117# f.1 r.s *- , eis-    944    4.-.

'<  r    r         2  's' P
6G

3,  2·'3
1

02 : O,%61.
L

S 6   =       / 2.6#z
- 2111 2 7  * 6 2235-  16/ 20 -   ·DIC  ,

t .L          ,                   I i.
It

1  -     4    3
64

0,   E 4 2     k       2  15-6  *         r                 0,6 0 1                           o k-- r
Et, 3 0*1 0 6*    1 3

/09



r   .
0//4 3-H€-l l     be-rn I C S       ,-                                       i

, WULLEY, KENNEY, SCHOTT   INC       ·ABJECT       . . , . . . . , . . . , , , . . . . . . . . . , , .i l i:W .          SHEET  No...1        ..OF  . .7   .'                                                                                                                                             JOB No.     03,3.01
'          I iciti

PITTSBUROH, PA. BECKLEY, W. VA.
By lJdeGE„

.. DATE. =-lii (72
-

CHKD DATE

61.4  BcauT'w,loug  R.,44,
--- -1/ w

. 1/% . 18 ' 1414 /b,23\          e---.-.....- -...--.. ---... ---/-4     1 0,-1-_...                 4               4.,p_.--3/8  C. F W.
i

A ...%
1

1 6  6., 6,1 0 -0.

IS R,bs. x Vi Jkk.
Spored be+ween 4---- 4 .,**tty6-

1

W rocld·Al Port- 1.            0    1                       35 R<63,£F#ceid to
1

\A
01                                                                             12                  ..=   sult-   refraitor:j,- 1.-     S

1 3/8.4 LU .  ('f, e    8,bew. 
=.-' '-7        «

-  f , .0  f  Audder)
0     3/8. c f .v4

    \\

i      -,--11                                       f ,            1
AS'.-.

1 -        1
i

 ' -- - .- .*.. 1 7 12'13 "     BoLT   c l i c£ 
E

'/1'             16'-lo" i/D , CX  ·--I- .,0 . ........ .-........I. . - ......... . . .     -.- .........

See SK 7   -
--

1 1         1     '35 als
-0.--

.....I.-#--

A-- u.-- . ' r
1 : -pe.       il1, 1             .---7
5

5,,31. 1 t / 71-

1                     
           1.         

    -i

i           1- -rs - :1.----41

5 1< .  G.
Ed#4      g l o t        b e  & w , e.     f a  r  (.     r  ;  6        4 *,     o  ( (0 6 3                                    ·                     - -

·Aw      d .fr„·*tia  i        e   130  A ': , on . (SKI     -  S     #„     4     co d.

U tE &J        00     A efow 16 pat+ A
10*

I---



t

SHELL 73(7/\IL-5 w.1HOLLEY, KENNEY, SCHOTT, INC ;UBJECT . P ·f l-1 , SHEET No. 2   w 7
../Y

ATTSBUROH, PA. BECKLEY, W. VA JOBNo..... 300'.......
BY . . . . . . . . .   DATE. . 1/11•j18
CHKD....... DATE..

Le   s KG,

t                                                                                                                                                                                                       AL.0    3/ge F MI
8

:g:t-
,

- Yl GFJ

k0         i €CS
8.

-I. ...0

'12'                                                      16 L /  0"      i/& , i0- 'I.4

A
--b

S. \ 3/9 Cfw Ti,Rou<Ii,ur i-4

. . , 1
6/ f«PPoRT

(4; 0
76                          34..  -- . .-:.13 -

it -

i '                 10 02;61 , 3/8..lut.6,
- 15 <4      b i a

, 1      '4.

, 31--- .k'          ;    3"w.                  1
-

1   5      \ '         4-I---
/SLS'b,6

.     ''        2;*-L--7 '.1,-  .                                        .g     i              ,              41 '1 0
f     N,           -f--

C,9 L
-

-tr      '   '        1

B

.

Vie w .   A    r. 60   as   al<<*91' R.in..rw
(IA c  t.'d   ..5          6, e.1 d i kj       Sl o E  s                                                                                                                                                                                     

See Sk. 2
- -

4 10 1 0,/1     -ro      _   '

SK 7   14



' -

e
HOLLEY, KENNEY, SCHOTT, INC.,  UBJECT

S *-t (ELL         b (TA, L-    · SHEET  No.          3.      .o f     7    .
.,CI:*

506 1.PITTBBUROH. PA. BECKLIEY, W. VA . . . . . .   JOB No.

BY. . . . . . . . . . . DATE. . .7.4479
CHKD. .: DATE....

56-9 sk 7.

3

IS'- 47      Dll•
*,4

15:3 D,4.
/*g 1- 1

*
3/5.

J

.e
9/9' CF *|

'4"ofW
I

/.              .C1. .......-  ... 1.             /0A- .V
1

1 Lt'- 11    1/9 1«
I .

32 R ,1:ts  &112-TA£.                                            _..                15"· 4....   re b
WW'ded        14.   C F FL IS'-6      °/O,1-=

SK.8,
.4-



'h

f                                                            ' 4-HbLLEY, KENNEY, SCHOTT, INC  JBJECT 5.I«.LL..be'TAILe .      . SHEET No.     ·   . .O F  7.

46.
PITTSBURGH, PA. BECKLEE W. VA. JOB No. , 'boot  ,-.

BY. .., ,, . DATE.. 7/11·17 9  .

CHKD. .  .    ,       .     DATE.  . .  .  . . .

  4' d Fw    L
3           .1  -  1 54' f..1.1 3:    /L.,

F ,; 14                 Li           . '   w' '  '

3/8      HELL                                                                                                                                                                   4C
1

3

/-7                                                                                                                              I
T                                                        »
3

t                       1 1 4 6 45 ..9 3L
3                                                                            w                -23

e..                               -9       E

AP * 1  + .     -- .--I -I        -1 9
9.. .-.3/k--- -- -

-----   -       ----     .                                         ..b
 .----7-0.--L--- --\.

/.ill----*
1 -  . 3.--'.«Cza-t --F----· 1-/

\   1 \-\7:
I. ./. r. --I- - I--*-I-

P\-- A  A      \)\€aj                                                       k.-
P..

..

-0#-                                   1

br                                         
r.

DETA I L OP pA-b TYPE Accelf ·9°A·rs
OJ MA' Al EMELL

s k          1
C.''

lf)

....



 :                                                                                             mE
„.         /0

-2                                                                                                                    0.-
r- .-'

- 'N S = 1-6.1
JZ

r). :0 0 2 L  2'1 1- L/).                              i ./- - 60-
ilL
k.                  34-M2                              7"

6 k 2 2'1/47 6-*   4"2  * 1 205/g -2 9t,6 11-6 efw0        4                              r -* ER

UN:;8 H    I              e =-

«-2 16 3*1
,  /7:

4          1.444 3                        'L      .     1                               TF           1            -4 -AJ--IEET 3/16'
4                     . ,    4 ,             '                                11               ,                         *               0    11:

in
. 1 -:/9 1

A A
it,

T e :,; 0 ..AO,/ l./..11
//9 .4

r
; (.1-4 N 1 AL 1     « '      1,4-,1      -11   v-                  1,

.r 1 .1'9                                                                                                                           i-                                       *'

5                          ,  e      T                    '1         *

+ „                              3                                     Mi/M
115                                                                                             &9
a                                                                                                                                                                                                                                                                             I

-4 1
Jf              =                        -4r·               1 146                                                                   t

I

'  '                      ,%,

1 1#1              -
1 54

1,

5                                                          1                                          --Zk,1-1 7  .d -' *--
1                                                                                                                                                                                                                  '»r      -4 6

S                                                                                            i /-                                     .1           4
14. illo- /\47 -  A*-- -1 4 7&%

3     d                                                                                                                                                                                                                                                              1                                                 3//6. C F U
C *
0

i
€7%  .  el.1    60 i 55 . '146 '    cll          k.  t 4   .

3 3
6'

2  e.n v
-
61

r

S .it.
2 .2 .

SEE 4 L-&0 9 1<      I t. .F O R O -r H€-(L          BAn- 3         6,3 TA re   f
3 :,
-1     M

D  X
C E,



* .HOLLEY. KENNEY. SCHOTT, INC.IJBJECT   RE(:13.. b E-TAILS  ..rAC_    SHEET No. Co
. OF.    ,  ---7

pirrsouRI . pA. -         occ<Lry. w. vA.       ' 1,1919-- - . fli .' SS. 9 11' €-     1oAK."            JOB No.      3091
of-       4 AS  iFIE (1.- BY                           DATE     /// 2/ 7 9

b n  (*031'o)
CHKD..... DATE.

0       --' 6
A El I-

1 ZI - --,;.1 *4.
t chett    -1- 6,= Srhalter of 6 or tn

T -'R 6ur    ·4.  M •A:,nu,n I
....I..

At, t-

TYPICAL SET -Tt,Ro N O-Z Z  LIE

76 - 8.

1-                              46.1  Lir-   i.

R. C|(vs corrie. r•

CL  LL
6 f. ke,i 0,  ke d).  J  _-f--1     ' 1 L E,   =   t h i n#e r     o f    6   0, E n

1. "

L E l --7/-, 6wt r,1     », 4, Al) 41 .

 .450   r
--     46 , U ..1314

T 7/'ICAL FLUSH A.10 -2-2 L / 64. .bow,·J e  ob*  c R s O rj  ,

 i.   CoA e.     D,STA,847-oR_,   /

-I .-Ii.*

C                               F.·liets,Le =  eK .
«,1   -4 th + Ve'
»1

2-1-\
1'/2, th     

(14.M.4-) -* blEN Gozi LE )

T,11'trAL FL 4 44 E --Tb 00 Z 7 L€ w FLO       D€-rAIL

<  Fen-            0\4  ,  4 BODY F-L A IJAC IA,/ 6-LO bE-TAILS Set-
\

O:T 1 ·1 ell
S K f fe *63 .. 

SK 11 A



.-

,.

-HOLLEY. KENNEY, SCHOTT, INC. 1 JBJECT .    . . . le.IFL. R . PE:1.Al 4.4   ..       . . . SHEET No.     7 ....OF..7
- ...14.

PITTBOURGH, PA. BECKLEY, W. VA  ·  ·    ·  · ·  ·  ·         JOB No. . .*100\
NON- PRES'tual   PARTS.6* 6ASI F•51:L

BY. . . . .   DATE.  .111· bR
.

CHKD.. . ; DATE.

7500                «-'

,           , ,  - 1//6.  146

,
--1-- -

Chip barlk 40 SouACI n.etat
efo'e      wefdin°    s€cond    &,di,

TYPRAL 6UT-n.JELD 1 6·1 SHELL L ouc ITUD, AJ *L

AMJ b C 1 AC 61,41 Fe ll E/7/40 S  -»rrl S

AND Lo441-TUDINAL r trerns IN C A g        OUTLET

4 0 D ST' 9 R.ER 24 P /04T AJOZ-LL€ S.

'

St<1   1 1   8   „o



4

.f

Hoi.LEY, KENNEY, SCHOTT, INC.*BJECT  .LOM'e.k.. Co'-1 E-..4 .    sHEEr No. /1     oF  1-·
. piTY,B*Adw, PA. BECKLEY. W. VA

DiS-r/2.-t 86,40/2-    -             JOB No.    ...3./.
BY C« . DATE <11/,2

K     Tb P    0 0 t.) 6 CHKD. DATE.

Ii------

·'»  3 8"AG .
h'03314. .

../

t/8--* *-

 i11'4(6                     I       -260 'Dia  IAs'Kfe  ce-(,B.49·
VA-          2                        e

7 77         ...7   ".
f.•Ituj

/4
\1\V

f                                  \9Casea 6/C Ref<A ctor31 ,-11                            To  be  Abrasti O 4                 93   ./.CO R•Jisfa-e. '>

\
-
4.4-1--.(-6-9.46"j)     . ---          ,·

, 4                     1-
1                                     \1      ,               0 U

6               0 Wt'.,10.c-
\                      . ee#

. \ -5   4      -   2'-8     i'            1, 0
---- -. :,4    1      :.

1   9                              I                            \Vi           -I.- -
.i ir6= li'Lt

v                      <»    '                              '.e                              -  ,- -- -- -- .1'1 1---t»           .1                       ,/\                         /                                                  -9
1       »' '  Lfl

                          .<"    SR,65  3<2 ·4*
-*.

--                  0

I. /Jilrle.1 '/4..  Ft,4
1 1 .3

--

5                               7

// 2   87i 2 20
1

'            -0                                                                                       ..1                                                                                                                   24-0121        «      '  1  2-    wo-Ll.

l  ..,    1

to--S.2.2i„t' '
/   i 1/e Log,

Refrocl-ortj,IL  di str;6* A,o„- 4033" 6' 66 IE'& at- top
a*d 2 0-     1/4        a l-       leotto ,   .

SK ICA



LuRit'ft. Cog E 4

f HOLLEY, KENNEY, SCHOTT, INC.  JBJECT .... .........,...D,01«.,5.... 1|5.- . SHEET No.  27....oF  4:'*D- \'/2.

PITISMWAOH, PA.

BECKLEY. w.  Vt                                     -  37711*2      81 -7 5/   1/;, '     -       JOB No.,                 .3001
,1

10 tol*, tl                                        '-,-1               . . . .                                                                                      ·      BY      . .      -       DATE .    . 7.11, /78

..,· .....#. A.1. ............-...... C CHKD.. ...   DATE.
1 1, 1 ' (1='fy. - -.--  -...............-- n..-..

11':.0 6 01 LJ. , I
/7

-                                                                                                                                              \

1 n     4 4 i 9 .--1- ...... a
\

f i #V
L ......' .1 ...... a ' · · 5  'Cl'  EF  Q.. .            1                                                      --

92' rfa       1
>1\

1' 0 LeI e s --P -0 ./.-

1 M +11.,S

f t 047 4                ,                                            F                    1    \ /

4---   D, STA <Bv To R.

*--
4         -'.--    -- -    ..4 , 1.

2
e---+71- -//7 1-     1    60,7

8.414. feb

1 9,14°41 ....1 81-4- 96,A.
, 1

.1/
1

I.    /
i  (FO

21
......4-Ht-: ........4--- 4.1."•6,   . . -
1-  4"2-5047...  ·    .....,-·9* - · ' •c · 4-- i

9   \   
-,"i---    » 1

14144 Dia.

7.£20.-7/F. Boll '1\
-1                                                                    14'-77/3-      Pc D

3/8-
--4  *-

lip



f .3 ,           A·,
HOLLEY, KENNEY, SCHOTT, INC.

AAIBJECT    .Le,U.1 en.  0,98 .*.  ......    ..
. SHEET No...74      OF    ·Ir

. 'ti!' DI,ST'g.41>UTDB-
.

PITTSU ts, ,
PA. BECKLEY, W. VA ······ ···    JOB No... 3 00./......

.,                                                                                         . . . .                      . .                                    . . . . . . . .        B Y, . . . , . DATE . . . T /1,1.79
CHKD.....      . .  D A T E. . . . . . . .

'1)

&                                                                                                                                                           1-8  -fd.d                                       <It--

a.
4
5                                'll      --..#.          --------...    .  .............     -.--- --

2672' (CD

8

>00

B                         .

r-                -                                          
                                                  -1.    '4    ,  1'1.

V

0             .    1 
            .r

../
1                      ..

i                                                                                                                                                                                                           '.

.                                      py.      1
9 0-        1 6   c#ta. toi

44           fDi 24   of &
6/8 .    6 0 1 1 9

N OTE 0 2.t<   -rA 7, DAJ        o W    Low€t 2      - - R. C Lei    ·frr-     p I •C  ,4          V

S w  I p o n  T                IS TO SWIT 0 RIENT,QU

OF 5- AAD,4£ R,BS

1

De  + a  ,  I          of             N° 3 7< e         fu Y r o '-1-          <11           9*+ 1 , rer.

S K.    12  . C-   '13



1 bi A37   1 A,I LE -A
· OF,    2HOLLEY, KENNEY. SCHOTT, INC.. JBJECT

. - - '00 .481  .
. SHEET No.

 
PITTIOUROH, PA. DECKLEY, W. VA.             '                                  · · · · · · ·   JOB NO./9 *,O <
<                               -     -        -  --               .                  . .          5'-1'  0(J)_ f:,46          ..    ,  .      BY.«5 .,     DATE Iwl 13/98

CHKD.... . DATE1----I. --Il- .  - ..-I- 4 '-11 7/8  Pc D

i 4- -4'--1,/9   -,/c"a- F»fi
4

-            t e              1                                        A                  1

4  -1                                                                        :*

3 6- ,   9                                                                   01
1 toic- S

\/ j

4*r

1/1                                                            01
-1 0- -1

if)

28 -1)  ROLE 5 -ff 0( 0, w
1

-/ - -*I..........i-

A         2/2'\                                                                                  -  Ig-

I -/---- .-------  -r

0 1
*

L                                                                            S€ E  ALSoA*
.A S I<   I I A,   1 1 6

. 41 4 ,». 04 kil       C.a#Piz.#Z,

81   U         "51'                                                ,   8            © SP„-* .
--1  4      01    ( 41

6 Cr, 2    4,==a
3  -.
4    -  1 -   V
73   C.4       91 1

B c A,T       r ul<  r       -ro

61    Ae FRA e 762 7

l,BEb ·(81 071'ell.t)
/1 3

7 +It c w 0 EV     (    .   j--e =
V

-1 e-
IGE . 1. ,<EMIFJ 4441

1     --t-J--            ,  '                       T                                          i,k a,w                                «

40
1.           . --

[-1, V 9
I

,

- ,     1,

'2 F - 44·  1-10 • ET -4.-_-- .

5-4 _        p 9-0-_

1= - - 31-64 %-F--5-'9 q.f
S K     13  A



\

12

ITOLLEY, KENNEY. SCI·IOTT, INC.' .18 JECT     Ill/1-57.     1 'J LLE-( e      ·          '9SHEET No. -  0, 2
-/

PITTSBURGH, PA. BECKLEY, W. VA JOB No.       7 60 1
· BY     . . . . . .    . . DATE.. 74.13 7.t

4---  --
CHKD. DATE..........

MATCH 104 |S LANCe       Ser    S K   1 3.   A

'1111 - -1 L              A      J

'/1  *st, e 1 1  ,

.

rt..: 45
°

4 5 '..,                                           -J                                          J.           r·1·-h     4                                                                                                -
42-

3\      +p.h       » . .   43,2
t.«

.

Ap                             14                et·                                                                       o
1 '*.'/

.tl
-0- I.--- 1                  1 '*p                                   S

I X.1,   2//:-   M.

rF#444       .'

1
6; A)

1
5....

\0©4" «/ 1®
'i. J ,

,

01''i   J.     n,/ r

I                            -     \ i
...9....F

'>, 4 s.: \./
a \.      f.

0                   *7/X
21,5 \4'/ 7

ri                            .        _        _.   _ ...                . _    3  6   *  0/4   -           - _ . .  .                      >1

-----,/t-\       111   I
-  6       .-----                  8

Ce- . -

9 he 11.

Secl- 40#    X-  3

9*-15, E.
No



\..

f
ITO EY,

KENNEY. SCHOTT, INC.abjeJECT        .8 i /1--57.       .1.thILE 3  e                             -SHEET No.    -. '

4,1,

PITTSBURGH, PA.
BECKLEY, W. VA.               '   '                                                       ' ·          JOB NO.       3 2,1:i  

BY  ... ,,,. DATE.    .r 
CHKD.

DATE.....··1 
7.

MATCH,44 F L A Nce-      Scr    S K   1 3.4

'/1  sh e 11

!- -1 AJft
rd

.--<s°                                                                           45./                    5
-364 - 42-

\\\ t\./5          ,  .      »
, .X,

2(< 4, 14 «t...
.      14"         r

T A'   »     --   -,i :t,3,1»                                   »/ \:\  i -/
'*     , r.3                                           -®

,»1                   -      73<3               1
,/4            .          - \ \     i 0

8 4;  8134
...i......2

>1, s....

t,                  47'>.
21,5 \4'/2.<1--- -  .--bl=   -.--I.--.-I.----I- . .-I.--9=

1

pri -.3*--0/8.1         ,>1

--/.-\*--* lillI
·-   6          -Ir.-- -I.

15- /
Q hell·

r         .,

Secl-  i *#     x -  2<

91<-13,  8-
NO



PART 4

k

I



1

3,
I

.. .'9'. ,    1..,l .'.;'.,  V.. '. 25.   ..1, '':'.2.;.:,54.:.1' ,A;:., .'.
1 . is S  :.. '..PA....:.%.I.  .''    2  4 .:.i;. ' . m  .'.'.  a ." . ..':, ... ..'.,..:,     ...'.'.»4.-PY'.'.,fR!'.-,

y    ... .   ,  . I l, . '    : .':        I    ·  ·.367: --r- -----.:1-7 -,11...:>..A...., p -··....: ···,t  ':   ·9,2 : -,I'.r.     A,9  1  4.:.:·i .:.·.·        , 1,•, ---.....----- ----441  . ':.. :  .    ......    .re, : 1, 4.'P.46*44
i F 9                                        '4 2   5>.4,/2 .¥ .*,J , 1,-rb,:,lf.4...

.  •' ;i .0.

.1  ..'      ,   .                                                                             /       -  1:.I : .:'. 6...t:. '   :26&0.P h:)'4.1 ,,-
  Ilg-Z:·2 ...s. J , , JiAL,      ·:2·:·1      · , ·  ·   , '  .1 '·6,2 .i>Z"62.:  e.\ :I.'. , ,·,:· ···· ....... -·;i e'   '. ·. 0:0      ·· -  ::· i :,et,u#*·W. 5...1         . ...

«       i                                              ..1.:i---_:111-     :···.'.      '  v  t...,f'k.it,i:''ll:,:\   A           --

..1,      :.'.         ........'....t,  ....1...,t:'.6  f      4 '*.
'...

...'....:/9. . ...47.Jt# :,32,11....::,» 474*44.,
tv                                                                                                                · ·····:      ·, : ·     .    , '11<i :#IlN. ...   .                ...: ..'.:.   ....  -   --I :..1':-....-.. --./---. -..... ... 1   - 3.

:·2:-      .              -,6,·  ···,iii    ; Z.
. ; . E   .......:,3/

,..         ,..(., 2.     ....          ...'..1.....'"t....f'·i 

/5.  ....1
M

. 1 .i..Ah  .AC.'.24 r\ .· ''.'.'' ·:t·#IM   (.i·:....CR -:-"432*1.0       --/Cy    '    ./   '   '*.          .              .-44-

.,4'-:i-'1·'2.,:.' 3 E·. »L. 3 '0 ;,3t '·'C'  31.lte'·   :re,i:.i•r, i.,t    6»" ··
-  :AR; .· f i.2„I <&.1,42  :)  ...'.t'.,    .'......t'...I,.*.9.1*,#F   *7%   *.irWriL  / S  b

/>.'73

k..F
:...     . 3  .4.4

7,6:     0/: ..... '':.1LL ...,2,·71.--
L./i:1'4 . 0 Se-27,

Z V, .e.0                                                                                                                          ......,'..                      1:.           U.-3 ..,.
, 7.34.jairgilt'2.AT ·  ·C I   '=.:-A E,1       :    ,f

, U
7.....-...........If;-1. .. V

56..     , 0 .-,=:4 ·., -'1'L  1   I  ,<tr ·...i..·/'      ..........21  . :
..1/     1:····           0-  6,·,1.,    ,             :F  '  '..

1               . 1    i.j   ' 2(7 77_"  ·          '

re._ / 55366     kit#lk,«,:, '.  :· 4'itids,
I),C:FULGNTIAL- '       »IRI    .6-  ' j

t.'S' c.=:•  . >:'.·'..:.    6:8£:i' <Qui#+Lk<.· .       ...' .. '141.i :)i.%, 2
.....:'.24 ...    '....... 1. .  .1-4- 34*26

6kPANSION   1  <1---- . 3AT     -r,41 5 ....... -Ir.....·-133-1. .2.c:o°F.,.„·,,T··,.K

's R,<        I:  5  G,f, ,-5,4«.''. ..1-,  ':       66 .4<  ,1,-,11.- ,--*---.1:31131. <,i,:, »1tt,4', 3.-"+
 L.=1 '·--e)  '*  :      0'  A..ZIS:.f%..1,1.r'.3 2:1 ,t

/ Sh r  C-1» 1 , \/\ ...-'. -..  ....' .-*-I .---'..........

/    ·i.'    '  1. ' '   1 I... ' 115

.

' r.""S'3.11,7!':,78·.-7.1,"ii.*,7, 20)s,   ·  .21#'947#w    ·. .,;·*·i;: 2  MiQWES;;USS& /,1.,i....ZI:.59.''f.E:(·:'.gjil,j_%'2 ' ''3' ·2·1.--.,CA:1·,3..,j·,·44*'.».v .:„.'.*WOR.'*1* tf n... . =3.x.'...... --.-. ..:..../:

I G·AS trie.2.-   11-lge , AL_      e\/(E 1-{ 151'TS 9131 176 I,SP:  
( At-,2.•,2, :-   10   502.12 h r·, j..):   '1-'6.,/,CE·.t,1. './.  1.5 3

NOZZLEE SticrioN ov
NUM&Ge      VESS.E L DISPL· Z),SPL·  . '.....' .. ...TK#..,

'illk/'/li.
. le cc·AL-  bisS'Q,a.       ST-,12£612-  CRA/7- ItC,     4

0·464 . .9  ....4 It. 4  *

as COAL 3/6;2·8, CeAL. IN LET +041"  6.05'1 ·:·1  - 3:' ···9 

le SHEu CLE»e- GA  +C)•le" O.09" . .....4

30 SREL- -rop GAS +0·26" -040..  . 9.:.... j S
'4,

1-1     4,„1 722 3ACKEr 1.26-ED w/\TE€ INLET-  -0· 1 5' 0 · t3."   ·     ·· ·rL.

12      v.CA;-CA JACILCT-  141-i-\447211 04,LET- - 6·04" 0 · 13"  f:· :'..••,A.K.9    ......     - 1,3;1.

10 1,1 AreiLL JAC,Ccr· (L•_17."·1 Z> (a\Al/\.1 -c>·15"  0.13"   :' -C.,-i-ki.

1 (LL A.li       i ., " E.T et-AS;   ,MLET       -0•27'  ·0·02-     >. *»·44.w
. : .,$7....MI'

4      e..A.ST  INk-r     ASH    Aber      -0·21"   NG;   9:,5.3,4 44
-

4.....     ....    ..   ::.:    1,1 i  *


