Gasification Product Improvement Facility Page No. 1 of 4
Fort Martin Station, West Virginia : Date 08/28/95
Sirrine Job No.16N25706 Rev. 1

SYSTEM PROCESS DESIGN BASIS
PDB No.40-1WS -1
System Name Process Waste Water Distribution
Flowsheet No.__16N25706-40-F-1WS-002
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Gasification Product Improvement Facility Page No. 2 of 4
Fort Martin Station, West Virginia Date 08/28/95
Sirrine Job No.16N25706 Rev. 1

SYSTEM PROCESS DESIGN BASIS
PDB No.40-1WS -1
System Name Process Waste Water Distribution
Flowsheet No. 16N25706-40-F-1WS-002

L DESIGN PHILOSOPHY.

L. The function of the Process Waste Water Distribution System is to collect and forward the GPIF waste water to the Fort
Martin waste water system.

2, The Storm/Process Waste Sump collects condensate from the GPIF to Fort Martin steam line, waste water from the fire
pump house floor drains, waste water from the miscellaneous plant floor drains, process water from the boiler blowoff tank.
and coal pile runoff (rain) water.

3. One of two 100% capacity Storm/Process Waste Sump Pumps forwards the waste water along the pipe bridge to the Fort
Martin waste water system.

4. Flue gas scrubber waste water ties into the storm/process waste water line downstream of the sump pumps and is also
forwarded to Fort Martin.
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Gasification Product Improvement Facility
Fort Martin Station, West Virginia

Page No. 3 of 4
Date 08/28/95

Sirrine Job No.16N25706 Rev. 1
SYSTEM PROCESS DESIGN BASIS
PDB No.40-1WS-1
System Name Process Waste Water Distribution
Flowsheet No,_ 16N25706-40-F-1WS-002
IL DESIGN CRITERIA
ITEM | PROCESS MAXIMUM | NORMAL | MINIMUM | MAXIMUM | MINIMUM | MAXIMUM | MINIMUM
STREAM FLOW FLOW FLOW TEMP. TEMP, PRESS.. PRESS.
GPM GPM GPM °F °F PSIG PSIG
1 From Condensate Hold Hold Hold Hold Hold Hold Hold
Collection Tank
2 From Fire Pump Hold Hold Hold Hold Hold Hold Hold
House Drains
3 From Hold Hold Hold Hold Hold Hold Hold
Miscellaneous
Drains
4 From Blowoff Hold Hold Hold Hold Hold Hold Hold
Tank
5 Coal Pile Run-off Hold Hold Hold Hold Hold Hold Hold
6 Process Waste Hold Hold Hold Hold Hold Hold Hold
Pump Discharge .
7 Scrubber Waste (See Mass | (See Mass (See Mass (See Mass (See Mass (See Mass (See Mass
Water Balance) Balance) Balance) Balance) Balance) Balance) Balance)
8 Waste Water to Hold Hold Hold Hold Hold Hold Hold
Fort Martin
waste.doc




Gasification Product Improvement Facility Page No. 4 of 4
Fort Martin Station, West Virginia Date 08/28/95
" Sirrine Job No.16N25706 Rev. 1

SYSTEM PROCESS DESIGN BASIS
PDB No. 40 - 1WS -1
System Name Process Waste Water Distribution
Flowsheet No. _16N25706-40-F-1WS-002

IIL DESIGN NOTES

1. Current design is based on Mass Balance dated (later).

2. The Storm/Process Waste Sump is sized to hold 20,000 gallons of water. This capacity along with the rainwater storage
capability of the coal yard is based on the 10 year 24 hour storm as depicted in West Virginia Erosion and Sediment Control
Handbook for Developing Areas.

waste.doc




Gasification Product Improvement Facility

Fort Martin Station, West Virginia

Sirrine Job No. 16N25706

SYSTEM PROCESS DESIGN BASIS

PDB No. 82-1DH- 1

Equipment Name ___Coal Storage Bin
Equipment No. 1DH-TK-1

System Name_Coal Receiving, Storage & Reclaim

" Flowsheet No.

16N25706-82-F-1DH-001

Page No.1 of 6
Date 08/28/95 -
Rev. 1
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Gasification Improvement Facility - Page No. 20f6
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-007 Rev. 1

Sirrine Job No. 16N25706

PROCESS DESIGN BASI
PDB No. 82-IDH-1

Equipment Name Coal Storage Bin

Equipment No. 1DH-TK-1
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001

1.

I.  DESIGN PHILOSOPHY

The Coal Storage Bin provides several hours of live fuel inventory for the PyGas™ Coal
Gasifier.

The PyGas™ Coal Gasifier and Coal Storage Bin will operate continuously, 24 hours per
day, for two week periods and be out of service for six weeks between each period.

The Coal Storage Bin will be installed outdoors. See Design Notes for ambient weather
criteria.

Coal feed to the bin will be continuous 8 hours per day 7 days per week during each two
week period of operation. '

The minimum and maximum capacity of coal flow to the Coal Storage Bin will be based on
the 7 day, 24 hour average operating capacity of the Mass Balance being handledina 8
hour operating period, 7 days per week.

The Coal Storage Bin discharge will be assisted utilizing a Vibratory Bin Discharger and
multiple Air Cannons.

jrm/82-007tb.doc ;) 5 7




Gasification Improvement Facility
Fort Martin Station, West Virginia
Specification No. 16N25706-82-007
Sirrine Job No. 16N25706

PROCESS DESIGN BASI

Equipment Name
Equipment No.
System Name
Flowsheet No.

. DESIGN CRITERIA

PDB No. 82-IDH-1

Coal Storage Bin

PageNo. 30of6
Date 08-28-95
Rev. 1

1DH-TK-1

Coal Receiving, Storage & Reclaim

16N25706-82-F-1DH-001

NORMAL 325# GASIFIER OPERATION

ITEM | PROCESS | DESIGN | MAX. | MIN. | MAX. | MIN. MAX. MIN.
STREAM FLOW FLOW | FLOW | TEMP. | TEMP. | PRESS. | PRESS.
#HR. #HR. | #HR. °F °F PSIG PSIG
1 PRODUCT 18878 (See Mass Bal.) 130 (See Mass Bal.)
COAL IN ] .
2 PRODUCT 6675 (See Mass Bal.) 130 (See Mass Bal.)
COAL OUT
BIN VENT 4 (See Mass Bal.) 100 (See Mass Bal.)
(SOLIDS)
3
BIN VENT 6188
(GAS)
1.  Hours Storage Available 19
2.  Effective Bin Volume 1520 FE, 38 Tons
3. BinDiameter 12’-0”
4. Discharge Cone Angle 60° (Min)
5. Bin Discharger Size 6’-0" Dia. (Min)
jmm/82-007tb.doc




Gasification Improvement Facility Page No. 4of6
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-007 Rev. 1

Sirrine Job No. 16N25706

PR DESIGN BASI
PDB No. 82-IDH-1
Equipment Name Coal Storage Bin
Equipment No. 1DH-TK-1
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001

II. DESIGN CRITERIA - (cont’d.)

6. Basic design loads include live, wind, and earthquake in addition to dead loads. Minimum

basic loads shall be:
Roof Load: Roof Live Load = 100 psf
(No Reduction Allowed)
Snow Load: PG = 30 psf Ground Snow Load,
Snow Exposure Factor Ce = 0.9
Wind Load: 70 mph, Exposure C
Seismic: Av =<0.05, Aa=<0.05, Hazard
Exposure Group = 1
Soil - Profile Type = S3
Importance
Factor (I): I (Snow) = 1.0, I (Wind)= 1.0

7.  Snow and wind loading shall be in accordance with the West Virginia State Building Code
(BOCA)), latest edition, and Factory Mutual Standards.

8.  Combinations of the loads shall be as specified in the West Virginia State Building Code
(BOCA), latest edition.

jrm/82-007tb.doc o/L




Gasification Improvement Facility
Fort Martin Station, West Virginia
Specification No. 16N25706-82-007
Sirrine Job No. 16N25706

PageNo. 50f6
Date 08-28-95
Rev. 1

PR DESIGN BASI
PDB No. 82-IDH-1
Equipment Name Coal Storage Bin
Equipment No. 1DH-TK-1
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001
III. DESIGN NOTES
1. Product coal flow rates are from the Mass and Energy Balances. Design condition is
approximately 20 percent above the maximum coal flow, Appendix A-8, Mass and
Energy Balance results, to allow for operation variations.
2. CoalType Bituminous
3. Coal Moisture 6%
4. Coal Specific Heat 0.30 Btu/Lb.-F
5. Coal Bulk Density 50 #/Ft
6. Angle of Repose 35 deg.
7. Coal Grindability Index 40-90
8. Coal Feed:
ize Analysi Sample
(As Received) (Estimated)
+1-1/27 0.0%
-1-1/2 +1 6.3%
-1 +3/4 71.3%
-3/4 +1/2 8.5%
-1/2 +3/8 8.4%
-3/8 +1/4 11.7%
-1/4 +#4 (Mesh) 8.2%
4 : +6 71.7%
-6 +16 19.6%
-16 +30 8.3%
-30 +50 5.1%
- =50 +100 3.6%
-100 +200 2.1%
=200 32%
Note: The coal size gradation analysis shown above is taken from the Riley Fuels
Laboratory Test Report for three coals used at the Fort Martin Facility dated February 1,
1994. The size gradation for Consol #2 coal was used.
9. Design Operating
Temperature 100°F
jrm/82-007tb.doc




Gasification Improvement Facility
Fort Martin Station, West Virginia
Specification No. 16N25706-82-007
Sirrine Job No. 16N25706

PROCESS DESIGN BASI.

Page No.
Date
Rev.

60f 6
08-28-95
1

PDB No. 82-IDH-1
Equipment Name Coal Storage Bin
Equipment No. 1DH-TK-1
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001
III. DESIGN NOTES (cont’d.)
10. Ambient Weather
Criteria
Design Temperature:
Dry Bulb:
Winter - -20°F (lowest on record-use
for freeze protection)
Winter - 4° F (99%)
Summer - 90° (99%)
WetBulb: 74° (99%)
Performance Temperature: 80°
Performance Relative Humidity:  60%
11. All data, i.e. capacities, flows, sizes etc., indicated in the Process Design Basis is to be
considered the minimum required.
12. Bin nozzles required for: Material Inlet
Dust Collector
Top Manway
Continuous Level Monitor
Vac/Press. Relief Hatch
High Level Control
Low Level Control
Bottom Manway
Air Cannons (4)
Bin Discharger
Vent from Bucket Elevator
jm/82-007tb.doc
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Gasification Product Improvement Facility
Fort Martin Station, West Virginia
Sirrine Job No. 16N25706

* SYSTEM PROCESS DESIGN BASIS

PDB No. 82 -1DH -2

Equipment Name __Coal Storage Bin Discharger
. Equipment No.

System Name_Coal Receiving, Storage & Reclaim

Flowsheet No.

1DH-CONV-2

16N25706-82-F-1DH-001

Page No.l of -5
Date 08/28/95
Rev. 1 '
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Gasification Improvement Facility Page No. 2ofS5S
Fort Martin Station, West Virginia . Date 08-28-95
Specification No. 16N25706-82-008 Rev. 1

Sirrine Job No. 16N25706

PROCESS DESIGN BASIS
PDB No. 82-IDH-2

Eqﬁipment Name Coal Storage Bin Discharger
Equipment No. 1DH-CONV-2

System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-F-1DH-001

I.  DESIGN PHILOSOPHY.

1. The Coal Storage Bin Discharger will promote coal feed from the Coal Storage Bin and
deliver it to the Coal Screw Feeder.

2. The PyGas ™Coal Gasifier and Coal Storage Bin Discharger will operate continuously, 24
hours per day, for two week periods and be out of service for six weeks between each
period.

3.  The Coal Storage Bin Discharger will be installed outdoors. See Design Notes for ambient
weather criteria.

jrm/82-008a.doc 263




PageNo. 3

Gasification Improvement Facility of 5
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-008 Rev. 1
Sirrine Job No. 16N25706
PR DESIGN BASI
PDB No. 82-IDH-2
Equipment Name Coal Storage Bin Discharger '
Equipment No. 1IDH-CONV-2
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001
.II. DESIGN CRITERIA
NORMAL 325# GASIFIER OPERATION
ITE PROCESS | DESIGN | MAX. MIN. MAX. | MIN. MAX. MIN.
STREAM | FLOW | FLOW | FLOW | TEMP. | TEMP. | PRESS | PRESS
#HR. | #HR. | #HR. °F PSIG PSIG
Product 6675 (See Mass Bal.) 130 (See Mass Bal.)
Coal In
Product 6675 (See Mass Bal.) 130 (See Mass Bal.)
Coal Out
jm/82-008a.doc 26 %




Gasification Improvement Facility
Fort Martin Station, West Virginia
Specification No. 16N25706-82-008
Sirrine Job No. 16N25706

PageNo. 4ofS5
Date 08-28-95
Rev. 1

PROCESS DESIGN BASIS
PDB No. 82-IDH-2

Equipment Name Coal Storage Bin Discharger
Equipment No. 1DH-CONV-2
System Name al Receiving, Storage & Reclaim :
Flowsheet No. 16N25706-82-F-1DH-001
1. DESIGN NOTE
1. Product coal flow rates are from the Mass and Energy Balances. Design condition is
approximately 20 percent above the maximum coal flow, Appendix A-8, Mass and
Energy Balance results, to allow for operation variations.
2. Coal Type Bituminous
3. Coal Moisture 6%
4. Coal Specific Heat 0.30 Btu/Lb-F
5.  Coal Bulk Density 50 #/F¢
6. Coal Grindability Index 40-90
7. Angle of Repose 35 deg.
8. Coal Feed
Size Analysis Sample
(As Received) (Estimated)
+1-1/2 0.0%
-1-1/2+1 6.3%
-1 +3/4 7.3%
-3/4+1/2 8.5%
-1/2+3/8 8.4%
. =38+ 1/4 11.7%
-1/4 + #4 (mesh) 8.2%
446 7.7%
-6+ 16 19.6%
-16 +30 8.3%
-30+50 5.1%
-50+ 100 3.6%
-100 + 200 2.1%
-200 3.2%
Note: The coal size gradation analysis shown above is taken from the Riley Fuels
Laboratory Test Report for three coals used at the Fort Martin Facility dated
February 1, 1994. The size gradation for Consol #2 was used.
jrm/82-008a.doc ’
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Gasification Improvement Facility PageNo. 5ofS5

Fort Martin Station, West Virginia Date 08-28-95
. Specification No. 16N25706-82-008, : Rev. 1

Sirrine Job No. 16N25706

PR DESIGN BASI.
PDB No. 82-IDH-2
Equipment Name Coal Storage Bin Discharger
Equipment No. IDH-CONV-2

System Name Coal Receiving, Storage & Reclaim :
Flowsheet No. 16N25706-82-F-1DH-001

III. DESIGN N cont’d.
9. Design Operating
Temperature 100°F
10. Ambient Weather
Criteria
Design Temperature:
Dry Bulb:
Winter - -20°F (lowest on record-use
for freeze protection)
Winter - 4° F (99%)
Summer - 90° (99%)
Wet Bulb: 74° (99%)
Performance Temperature: 80°

Performance Relative Humidity:  60%

11. All data, i.e. capacities, flows, sizes, etc., indicated in the Process Design Basis is to
be considered the minimum required.

jm/82-008a.doc Qé é




Gasification Product Improvement Facility Page No.1 of 9
Fort Martin Station, West Virginia Date 08/28/95 -
Sirrine Job No. 16N25706 Rev. 1

SYSTEM PROCESS DESIGN BASIS

PDB No. 82 - 1DH -3

Equipment Name Coal Screw Feeder
Equipment No. 1DH-FDR-1

System Name__Coal Receiving, Storage, & Reclaim
Flowsheet No.____16N25706-82-F-1DH-001

21'-6"
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Gasification Product Improvement Facility
Fort Martin Station, West Virginia

Sirrine Job No. 16N25706

SYSTEM PROCESS DESIGN BASIS

PDB No. 82-1DH -3

Equipment Name Coal Screw Conveyor

Page No.2 of 9
Date 08/28/95 -
Rev. 1

Equipment No. 1DH-CONV-1

System Name__Coal Receiving, Storage, & Reclaim

Flowsheet No. 16N25706-82-F-1DH-001

< .-

SEE GEN. ARGMT.

9! _Oll

Y Coal
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Y Coke Breeze
3 Discharge
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Gasification Product Improvement Facility : Page No.3 of 9
Fort Martin Station, West Virginia Date 08/28/95 .
Sirrine Job No. 16N25706 Rev. 1

SYSTEM PROCESS DESIGN BASIS
PDB No. 82 - IDH - 3

Equipment Name Coal Screw Feeder
Equipment No. 1DH-FDR-2

System Name__Coal Receiving, Storage, & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001

|
§> ' SEE GEN. ARGMT, ' y

sj/form :Q/[é ?




Gasification Improvement Facility Page No. 40f9
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-009 Rev. 1

Sirrine Job No. 16N25706

Equipment Name Screw Conveyors & Feeders :
Equipment No. 1DH-FDR-1; 1DH-CONV-1; 1DH-FDR-2
System Name Coal Receiving, Storage & Reclaim

Flowsheet No. 16N25706-82-F-1DH-001

PROCESS DESIGN BASI
PDB No. 82-IDH-3

1.

L DESIGN PHILOSOPHY

The screw conveyors and feeders transport coal or coke breeze from point to point in
the process.

The PyGas™ Coal Gasifier and Coal Screw Feeder 1DH-FDR-2 will operate
continuously, 24 hours per day, for two week periods and be out of service for six
weeks between each period. The Coal Screw Feeder 1DH-FDR-1 and Coal Screw
Conveyor 1DH-CONV-1 will operate continuously 8 hours per day, 7 days per week
for the two week periods.

The minimum and maximum capacity of the Coal Screw Feeder 1DH-FDR-1 and
Coal Screw Conveyor 1DH-CONV-1 will be based on the 7 day, 24-hour average
operating capacity of the Mass Balance being handled in a 8-hour operating period,
7-days per week.

The screw conveyors and feeders will be installed outdoors. See Design Notes for
ambient weather criteria.

The minimum conveyor and feeder size is 12" diameter.
Coke breeze will be handled by the coal handling equipment for use as a start-up fuel

and potentially as a “Hot Hold” condition fuel in the PyGas™ Coal Gasifier ata
reduced capacity.

jrm/82-009tb.doc




Gasification Improvement Facility

Page No. Sof9
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-009 Rev. 1
Sirrine Job No. 16N25706
PRQCESS DESIGN BASIS
PDB No. 82-IDH-3
Equipment Name Coal Screw Feeder
Equipment No. 1DH-FDR-1
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001
II. DESIGN CRITERIA
COAL HANDLING OPERATION
ITEM | PROCESS | DESIGN | MAX. | MIN. | MAX. | MIN. MAX. MIN.
STREAM FLOW | FLOW | FLOW | TEMP. | TEMP. | PRESS. | PRESS.
#/HR. #HR. | #HR. °F °F PSIG PSIG
1 PRODUCT 18878 15102 | 15102 130 (SEE MASS BAL.)
COAL IN :
2 PRODUCT 18878 15102 | 15102 130 (SEE MASS BAL.)
COAL OUT

COKE HANDLING OPERATION
ITEM | PROCESS | DESIGN | MAX. | MIN. | MAX. | MIN. MAX. MIN.
: STREAM FLOW FLOW | FLOW | TEMP. | TEMP. | PRESS. | PRESS.
#/HR. #HR. | #HR. °F °F PSIG PSIG
1 PRODUCT 9439 7551 7551 130 (SEE MASS BAL.)
COKE
BREEZE
IN
2 PRODUCT 9439 7551 7551 130 (SEE MASS BAL.)
COKE
BREEZE
ouT

277

jrm/82-009tb.doc




Gasification Improvement Facility

Page No. 60f9
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-009 Rev. 1

Sirrine Job No. 16N25706

PR DESIGN BASIS
PDB No. 82-IDH-3

Equipment Name Coal Screw Conveyor

Equipment No. 1DH-CONV-1
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001

I DESIGN CRITERIA

COAL HANDLING OPERATION
ITEM | PROCESS | DESIGN | MAX. | MIN. | MAX. | MIN. MAX. MIN.
STREAM FLOW FLOW | FLOW | TEMP. | TEMP. | PRESS | PRESS
#/HR. #HR. | #HR. °F °F PSIG PSIG
1 PRODUCT 18878 15102 | 15102 130 (SEE MASS BAL.)
COAL IN
2 PRODUCT 18878 15102 | 15102 130 (SEE MASS BAL.)
COAL OUT

COKE HANDLING OPERATION
ITEM | PROCESS | DESIGN | MAX. | MIN. | MAX. | MIN. MAX. MIN.
STREAM FLOW FLOW | FLOW | TEMP. | TEMP. | PRESS | PRESS
#/HR. #HR. | #HR. °F °F PSIG PSIG
1 PRODUCT 9439 7551 7551 130 (SEE MASS BAL.)
COKE
BREEZE
IN :
3 PRODUCT 9439 7551 7551 130 (SEE MASS BAL))
COKE
BREEZE
ouT

T A
jrm/82-009tb.doc




Gasification Improvement Facility Page No. 7 of 9
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-009 Rev. 1

Sirrine Job No. 16N25706

PR DESIGN BASIS
PDB No. 82-IDH-3

Equipment Name Coal Screw Feeder

Equipment No. 1DH-FDR-2 .
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-00

IL. DESIGN CRITERIA

NORMAL 325# GASIFIER OPERATION

. ITEM | PROCESS. | DESIGN | MAX. | MIN. | MAX. | MIN. MAX. MIN.
STREAM FLOW FLOW | FLOW | TEMP. | TEMP. | PRESS. | PRESS.
#/HR. #HR. | #HR. °F °F PSIG PSIG
1 PRODUCT 6675 (SEE MASS 130 (SEE MASS BAL.)
COAL IN BAL.)
2 PRODUCT 6675 (SEE MASS 130 (SEE MASS BAL.)
COAL OUT BAL.)

2773

jrm/82-009tb.doc




Gasification Improvement Facility Page No. 8 of 9
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-009 Rev. 1

Sirrine Job No. 16N25706

PROCESS DESIGN BASIS
PDB No. 82-IDH-3
Equipment Name Screw Conveyors & Feeders

EquipmentNo. ~ 1DH-FDR-1; IDH-CONV-1; 1DH-FDR-2
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. - 16N25706-82-F-1DH-001

L.

HI. DESIGN NOTES

Product coal and coke breeze flow rates are from the Mass and Energy Balances.
Design condition is approximately 20 percent above the maximum coal and coke breeze
flows, Mass and Energy Balance results, to allow for operation variations.

2.  The maximum and minimum flow rates for coke breeze are based on the coal feed
capacity with a density of 50 pcf and are reduced by 50% when handling coke breeze
with a density of 25 pcf.

3.  Coal Type Bituminus

4.  Coal Moisture 6%

Coke Moisture 0%

5.  Coal Specific Heat 0.30 Btu/lb. -F

6.  Coal Bulk Density SO#/F¢
Coke Breeze Bulk Density ~ 25-35#/F¢

7.  Coal Grindability Index 40-90

8.  Coke Breeze Size -1/4"x0”

9.  Coal Feed:

Size Analysis Sample

(As Received)

+1-1/2" 0.0%
-1-1/2  +1 6.3%
-1 +3/4 71.3%
3/4 +1/2 8.5%
-12 +3/8 8.4%
-3/8 +1/4 11.7%
-1/4 +#4 (Mesh) 8.2%
4 +6 1.7%
-6 +16 19.6%
-16  +30 8.3%
-30 +56 5.1%
-50 +100 3.6%
-100  +200 2.1%
-200 3.2%
jrm/82-009tb.doc £ 77
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Gasification Improvement Facility Page No. 90f9
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-009 Rev. 1

Sirrine Job No. 16N25706

PR DESIGN BASI
PDB No. 82-IDH-3

Equipment Name Screw Conveyors & Feeders

Equipment No. 1DH-FDR-1; 1IDH-CONV-1; 1DH-FDR-2
System Name Coal Receiving, Storage & Reclaim )
Flowsheet No. 16N25706-82-F-1DH-001

m DESIGN NOTES - Continued

Note: The coal size gradation analysis shown above is taken from the Riley Fuels
Laboratory Test Report for three coals used at the Fort Martin Facility dated February
1, 1994. The size gradation for Consol #2 coal was used.

10. Design Operating 130°F
Temperature

11. Ambient Weather Criteria

Design Temperature:
Dry Bulb: .
Winter -20°F (lowest on record-use for freeze
protection)
Winter 4°F (99%)
Summer 90°F (99%)
Wet Bulb: 74°F (99%)
Performance Temperature: 80°F
Performance Relative Humidity: 60%

12. All data, i.e., capacities, flows, sizes etc., indicated in the Process
Design Basis is to be considered the minimum requirement.

jrm/82-009tb.doc -




Gasification Product Improvement Facility
Fort Martin Station, West Virginia

Sirrine Job No. 16N25706

- Equipment No.

SYSTEM PROCESS DESIGN BASIS

PDB No. 82 - 1DH - 4

Equipment Name

Coal Bucket Elevator

1DH-ELEV-1

System Name_Coal Receiving, Storage, & Reclaim

Flowsheet No.

16N25706-82-F-1DH-001

Page No.l of §
Date 08/28/95 .
Rev. 1
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Gasification Improvement Facility Page No. 20of 5
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-010 Rev. 1

Sirrine Job No. 16N25706

PR DESIGN BASI
PDB No. 82-IDH-4

Equipment Name Coal Bucket Elevator
Equipment No. 1IDH-ELEV-1

System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001

I. DESIGN PHIT. OSOPHY

1.

The Coal Bucket Elevator will receive the coal or coke breeze from the Coal Screw Feeder
and raise the coal or coke breeze and discharge to the Coal Screw Conveyor.

The PyGas ™ Coal Gésiﬁer and Coal Bucket Elevator will operate continuously, 8 hours
per day, 7 days per week for two week periods and be out of service for six weeks between
each period.

The minimum and maximum capacity of the Coal Bucket Elevator will be based on the 7
day, 24-hour average operating capacity of the Mass Balance being handled in a 8-hour
operating period, 7 days per week.

The Coal Bucket Elevator will be installed outdoors. See Design Notes for ambient
weather design criteria. .

The vent gas from the Coal Bucket Elevator will be piped to the Coal Storage Bin.

The Coal Bucket Elevator will be free standing design with bracing to the Coal Storage
Bin for stability.

Coke breeze will be handled by the Coal Bucket Elevator for use as a start-up fuel and
potentially as a “Hot Hold” condition fuel in the PyGas™Coal Gasifier at a reduced
capacity.

jrm/82-010.doc




Gasification Improvement Facility Page No. 3of 5
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-010 Rev. 1

Sirrine Job No. 16N25706

PROCESS DESIGN BASI
PDB No. 82-IDH-4

Equipment Name Coal Bucket Elevator

Equipment No. 1DH-ELEV-1

System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001

IL DESIGN CRITERIA

NORMAL COAL HANDLING OPERATION

PROCESS DESIGN MAX. MIN. MAX. MIN. MAX. MIN.
ITEM STREAM FLOW FLOW | FLOW | TEMP. | TEMP. | PRESS | PRESS.
#HR #HR #HR °F °F PSIG PSIG
1 Product 18878 15102 15102 130 (SEE MASS BAL))
Coal In
2 Product 18689 14951 14951 130 (SEE MASS BAL))
Coal Out
3 Dust 189 151 151 130 (SEE MASS BAL.)
Vent
(Solids)

COKE HANDLING OPERATION

PROCESS DESIGN MAX. MIN, MAX. MIN. MAX. MIN.
ITEM STREAM FLOW FLOW | FLOW | TEMP. | TEMP. | PRESS | PRESS.
#HR #HR #HR °F °F PSIG PSIG
1 Product 9439 7551 7551 130 (SEE MASS BAL.)
Coke Breeze
In
2 Product 9345 7475 7475 130 (SEE MASS BAL))
Coke Breeze
Qut
3 Dust 94 76 76 - 130 (SEE MASS BAL))
Vent
(Solids)
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Gasification Improvement Facility
Fort Martin Station, West Virginia
Specification No. 16N25706-82-010
Sirrine Job No. 16N25706

Page No. 4 of 5
Date 08-28-95
Rev. 1

PROCESS DESIGN BASI.

Equipment Name
Equipment No.
System Name
Flowsheet No.

PDB No. 82-IDH-4

Coal Bucket Elevator
1DH-ELEV-1

Coal Receiving, Storage & Reclaim
16N25706-82-F-1DH-001

III. DESIGN NOTES

3.  Coal Type

4, Coal Moisture

Coke Breeze Moisture
Coal Specific Heat

Coal Bulk Density

Coke Breeze Bulk Density
Coal Grindability Index
Coke Breeze Size

Coal Feed:

o

bl el

Size Analysis
(As Received)

+1-1/2”
-1-122  +1
-1 +3/4
-3/4 +1/2
-1/2 +3/8
-3/8 +1/4
-1/4 +#4 (Mesh)
-4 +6
-6 +16
-16 +30
-30 +56
-50 +100
-100 +200
-200

1.  Product coal and coke breeze flow rates are from the Mass and
Energy Balances. Design condition is approximately 20 percent
above the maximum coal and coke breeze flows, Mass and Energy
Balance results, to allow for operation variations.

2.  The maximum and minimum flow rates for coke breeze are based
on the coal feed capacity with a density of 50 pcf and are reduced
by 50% when handling coke breeze with a density of 25 pcf.

Bituminous
6%

0%

0.30 Btu/Lb-F
50 #/F3
25-35 #/f
4090
-1/4”x0

Sample

0.0% -
6.3%
7.3%
8.5%
8.4%
11.7%
8.2%
7.7%
19.6%
8.3%
5.1%
3.6%
2.1%
3.2%

jm/82-010.doc
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\ Gasification Improvement Facility Page No. 5of 5
¥_—ngrt Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-010 Rev. 1
Sirrine Job No. 16N25706

PR S DESIGN BASI,
PDB No. 82-IDH-4

Equipment Name Coal Bucket Elevator
‘Equipment No. 1DH-ELEV-1
System Name Coal Receiving, Storage & Reclaim

Flowsheet No. 16N25706-82-F-1DH-001

III. DESIGN NOTES - Continued

Note: The coal size gradation analysis shown above is taken from the Riley Fuels
Laboratory Test Report for three coals used at the Fort Martin Facility dated
February 1, 1994. The size gradation for Consol #2 coal was used.

10. Design Operating 130°F
Temperature

11. Ambient Weather

Criteria
Design Temperature:
Dry Bulb:
Winter - -20°F (lowest on record-use for
freeze protection)
Winter - 4°F (99%)
Summer - 90°F (99%)

Wet Bulk: 74°F (99%)
Performance Temperature: 80°F
Performance Relative
Humidity: 60%

12.  All data, i.e., capacities, flows, sizes etc., indicated in

the Process Design Basis is to be considered the minimum
requirement.

DY 0
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Gasification Product Improvement Facility Page No.1 of 4
Fort Martin Station, West Virginia Date 08/28/95
Sirrine Job No. 16N25706 : Rev. ] .

SYSTEM PROCESS DESIGN BASIS

PDB No. 82-1DH -5

Equipment Name Coal Storage Bin Vent Dust Collector w/Exhaust Fan

Equipment No. 1DH-DCOL-1 and 1DH-FAN-2
System Name Coal Receiving, Storage & Reclaim
Flowsheet No. 16N25706-82-F-1DH-001

Coal Storage Bin
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Gasification Improvement Facility Page No. 20f4

Fort Martin Station, West Virginia Date 8-28-95
Specification No. 16N25706-82-004 Rev. 1
Sirrine Job No. 16N25706
R DESIGN BASI
PDB No. 82-IDH-5

Equipment Name al Storage Bin Vent Dust Collector w/Exhaust Fan

Equipment No. 1IDH-DCOL-1 and 1DH-FAN-1

System Name Coal Receiving, Storage & Reclaim

Flowsheet No. 16N25706-82-F-1DH-001

1.

L DESIGN PHIL PHY

‘The Coal Storage Bin Vent Dust Collector with exhaust fan will gather coal dust
from the Coal Storage Bin.

The dust collector will operate continuously, 24 hours per day, for two week periods,
and be out of service for six weeks between each period.

The dust collector will be installed outdoors. See Design Notes for ambient weather
criteria.

Sensors will be provided on the dust collector for monitoring the differential pressure
across the filter bags. A high differential pressure detected wxll sound an audible
alarm and shut down the storage bin feed equipment.

The dust collector filter bags will include an integral grounding wire to prevent dust
ignition from a static charge. All other areas of-the dust collector exposed to dust
and/or gas flow will include grounding devices to prevent the development and
conductance of a static charge.

jrm:82-004.doc
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Gasification Improvement Facility
Fort Martin Station, West Virginia
Specification No. 16N25706-82-004
Sirrine Job No. 16N25706

Equipment Name

Equipment No.

System Name

Flowsheet No.

II. DESIGN CRITERIA

R DESIGN BASI
PDB No. 82-IDH-5

Page No. 3of4

Date
Rev.

8-28-95
1

Coal Storage Bin Vent Dust Collector w/Exhaust Fan

1DH-DCOL-1 and 1DH-FAN-1

Coal Receiving, Storage & Reclaim

16N25706-82-F-1DJ-001

NORMAL 325# GASIFIER OPERATION
ITEM PROCESS DESIGN | MAX. MIN, MAX, MIN. MAX. MIN.
STREAM FLOW FLOW FLOW TEMP. | TEMP. PRESS PRESS
#HR, #HR. #HR. °F °F PSIG PSIG
Dust Vent
1 1992 See M . .
(Solids) (See Mass Bal.) 100 (See Mass Bal.)
(Gas) 6188
Exhaust Vent
2 3.9 See Mass Bal. 1 .
(Solids) 8 (See Mass Bal.) 00 (See Mass Bal.)
(Gas) 6188

Jjrm:82-004.doc
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Gasification Improvement Facility Page No. 40f4
Fort Martin Station, West Virginia Date 8-28-95
Specification No. 16N25706-82-004 Rev. 1

Sirrine Job No. 16N25706
PROCESS DESIGN BASIS

PDB No. 82-IDH-5

Equipment Name Coal Storage Bin Vent Dust Collector w/Exhaust Fan

Equipment No. IDH-DCOL-1 and 1DH-FAN-1
System Name Coal Receiving, Storage & Reclaim
Flowsheet No, 16N25706-82-F-1DJ-001
I DESIGN NOTES
1. Coal dust and exhaust flow rates are from the Mass and Energy Balances. Design condition
is approximately 20 percent above the maximum flow, Mass and Energy Balance results, to
allow for operation variations,
2. Material Handling Coal dust from storage bin loading via bucket elevator and
Screw conveyor and vent from high pressure charge hopper.
3. Particle Size 100 mesh to and including 0.5 micron,
4. Moisture Content 1t06%
5. Design Operating Temperature 100°F
6. Efficiency Required ©99.8%
7. Cloth to Air Ratio 6 to 1 minimum
8. Bag Cleaning Reverse pulse jet compressed air
9. Compressed Air Available Instrument air -
100 psig @ 100°F
10. Classification Class II, Division 2, GroupsE & F
11. Motor Voltage Available 460 voltage, 3 phase, 60 hertz
12. Control Voltage Available 120 volt AC
13. Ambient Weather Criteria
Design Temperatuie:
Dry Bulb;
Winter -20°F (lowest on record-use for freeze protection)
Winter 4°F (99%)
Summer 90°F (99%)
Wet Bulb: 74°F (99%)
Performance Temperature: 80°F
Performance Relative Humidity: 60%
14. The dust collector will be complete with internal fire protection system.
15. All data, j.e., capacities, flows, sizes etc., indicated in the Process Design Basis is to be
considered the minimum requirement,

jm:82-004doc C;/ ??A



Gasification Product Improvement Facility

PageNo.1 of 5
Fort Martin Station, West Virginia

Date 08/28/95
Sirrine Job No. 16N25706 Rev. 1
SYSTEM PROCESS DESIGN BASIS .
PDB No. 82-1DJ - 1

Equipment Name Coal Screw Dryer

Equipment No. 1DJ-DRY-1

System Name_Coal Preparation, & Limestone System

Flowsheet No. 16N25706-82-F-1DJ-001
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Gasification Product Improvement Facility

Page No.2 of 5
Fort Martin Station, West Virginia Date 08/28/95
Sirrine Job No. 16N25706 Rev. 1
SYSTEM PROCESS DESIGN BASIS
PDB No. 82-1DJ-1
Equipment Name Oil Heater
Equipment No. IDJ-HX-1
System Name_Coal Preparation, & Limestone S stem
Flowsheet No. 16N25706-82-F-1DJ-001
T @ ’T
|
l -® — 1
1 g []
%q:@: —= I ,
|
fab — i
1 —— dﬂj
Control
Panel 011
Héater .
0i1 Heater
Fan 1DJ-HX-1 P;mp
1Dd-Fan-1 ((

1DJ-P-
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Gasification Improvement Facility Page No. 30of5

Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-002 " Rew. 1
Sirrine Job No. 16N25706

PROCESS DESIGN BASIS

PDB No. 82-IDJ-1
Equipment Name Coal Screw Dryer
Equipment No. 1DJ-DRY-1
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

1.

2.

1 ESIGN PHILOSOPHY

The Coal Screw Dryer will reduce the moisture of the crushed coal to less than 1%.

The PyGas™ Coal Gasifier and Coal Screw Dryer will operate continuously, 24 hours per day,
for two week periods and be out of service for six weeks between each period.

The Coal Screw Dryer will be installed outdoors. See Design Notes for ambient weather design
criteria.

The vent gas from the Coal Screw Dryer will be piped to the Coal Preparation Dust Collector.

Hot oil will be circulated through hollow flight screws in the dryer. The oil will be heatedin a
natural gas fired oil heater.

Qil heater controls will include a flame safety system.

25
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Gasification Improvement Facility Page No. 40f5
Fort Martin Station, West Virginia Date 08-28-95

Specification No. 16N25706-82-002 Rev. 1
Sirrine Job No. 16N25706

PROCESS DESIGN BASIS
PDB No. 82-IDJ-1

Equipment Name Coal Screw Dryer

Equipment No. 1DJ-DRY-1

System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

II. DESIGN RIA

NORMAL 325# GASIFIER OPERATION
Item | Process | Design | Max. Min. | Max. | Min. | Max. | Min.
Stream Flow Flow Flow Temp. Temp Press Press
#/Hr, #i{Hr. #/Hr. °F °F Psig Psig
1 Product 6608 (See Mass Bal.) 200 (See Mass Bal.)
Coal In
2 Product 6542 (See Mass Bal.) 250 (See Mass Bal.)
Coal Out
3 Dust Vent 66 (See Mass Bal.) 150 (See Mass Bal.)
(Solids)
4 Natural By (See Mass Bal.) N/A (See Mass Bal.)
Gas Vendor

555
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Gasification Improvement Facility
Fort Martin Station, West Virginia
Specification No. 16N25706-82-002
Sirrine Job No. 16N25706

Page No. S5of5
Date 08-28-95
Rev. 1

" PROCESS DESIGN BASIS

PDB No. §2-IDJ-1
Equipment Name  Coal Screw Dryer
Equipment No. 1DJ-DRY-1
System Name al Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
.  DESIGN NOTES
1. Product coal flow rates are from the Mass and Energy Balances. Design condition is
approximately 20 percent above the maximum coal flow, Appendix A-8, Mass and
" Energy Balance results, to allow the operation variations.
2. Coal Type Bituminous
3. Coal Moisture 6%
4. Coal Specific Heat 0.30 Bru/Lb-F
5. Coal Bulk Density 504/F¢
6. Coal Grindability Index 40-90
7. Crushed Coal Feed:
Size Analysis Sample
(Anticipated) (Estimated)
-3/8 + 1/4 3%
1/4+1/8 14%
-1/8 + 10 (mesh) 15%
-10+20 30%
-20 + 40 20%
-40+ 100 9%
-100 + 200 5%
8. Target Outlet Moisture <1.0%
9. Natural Gas Available at 35 to 60 psig
10. Ambient Weather Criteria
Design Temperature:
Dry Bulb:
Winter -20°F (lowest on record-use for freeze
protection)
Winter 4°F (99%)
Summer 90°F (99%)
Wet Bulb: 74°F (99%)
Performance Temperature: 80°F
Performance Relative Humidity: 60%
11. All data, i.e., capacities, flows, sizes etc., indicated in the Process Design Basis is to be
considered the minimum requirement.
jm/82-002tb.doc ' 2/ g 7




Gasification Product Improvement Facility . Page No.1 of 4
Fort Martin Station, West Virginia

Sirrine Job No. 16N25706

Date 08/28/95
Rev. 1

SYSTEM PROCESS DESIGN BASIS

PDB No. 82-1DJ -2

Equipment Name Coal Crusher

Equipment No. 1DJ-CRSH-1

System Name_Coal Preparation, & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
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Gasification Improvement Facility Page No. 20f4
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-003 Rev. 1
Sirrine Job No. 16N25706

R DESIGN BASI

PDB No. 82-IDJ-2
Equipment Name Coal Crusher
Equipment No. 1DJ-CRSH-1
System Name Coal Preparation & Limestone System
Flowsheet No, 16N25706-82-F-1DJ-001

1.  DESIGN PHILOSQPHY.

1. The Coal Crusher will reduce the incoming coal size to between -1/4 x 50 mesh for buming
" in the PyGas™ Coal Gasifier.

2. The Coal Crusher will be installed outdoors. See Design Notes for ambient weather design
criteria.

3. The vent gas from the Coal Crusher will be piped to the Coal Preparation Dust Collector.

4. The Coal Crusher will operate continuously, 24 hours per day, for two week periods and be
out of service for six weeks between each period.

5. The crusher will be roll or ring type with two stage crushing to minimize fines generation.
6. The coal grindability and sulfur content will vary with the specific test to be conducted.

7. A screw feeder will provide flow rate control to the coal crusher.

jrm/82-003tb.doc




Gasification Improvement Facility

Page No. 30f4
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-003 Rev. 1
Sirmrine Job No. 16N25706
PROCESS DESIGN BASIS
PDB No. §2-IDJ-2
Equipment Name Coal Crusher
Equipment No. 1DJ-CRSH-1
System Name Coal Preparation & Limestone System .
Flowsheet No. 16N25706-82-F-1DJ-001
II. DESIGN CRITERIA
NORMAL 325# GASIFIER OPERATION
ITEM | PROCESS | DESIGN | MAX. MIN. MAX. MIN. MAX. MIN.
STREAM FLOW | FLOW | FLOW | TEMP. | TEMP. | PRESS PRESS
#/HR. #/HR. #/HR. °F °F PSIG PSIG
1 Product 6675 (See Mass Bal.) 100 (See Mass Bal.)
CoalIn )
2 Product 6608 (See Mass Bal.) 200 (See Mass Bal.)
Coal Out
3 Dust Vent 67 (See Mass Bal.) 150 (See Mass Bal.)
(Solids)
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Gasification Improvement Facility

. Page No. 40f4
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-003 Rev. 1
Sirrine Job No. 16N25706 .
PROCESS DESIGN BASIS
PDB No. §2-IDJ-2

Equipment Name Coal Crusher

Equipment No. 1DJ-CRSH-1

System Name Coal Preparation & Limestone System

Flowsheet No. 16N25706-82-F-1DJ-001

I  DESIGN NOTES

1. Product coal flow rates are from the Mass and Energy Balances. Design condition is approximately
20 percent above the maximum coal flow, Appendix A-8, Mass and Energy Balance results, to allow

PNAL A LD

11.

for operation variations.

. Coal Type

Coal Moisture

Coal Specific Heat
Crushed Coal Target Size
Coal Bulk Density

Coal Grindability Index
Coal Feed:

Size Analysis

(As Received)

+1-1/2"
-1-112
-1

-3/4
-12
-3/8
-1/4

4

-6

-16

-30

=50
-100
-200
Design Operating Temperature

+1
+3/4
+1/2
+3/8
+1/4
+#4 (Mesh)
+6
+16
+30
+50
+100
+200

. Ambient Weather Criteria

Design Temperature:
Dry Bulb:
Winter
Winter
Summer
Wet Bulb:
Performance Temperature:
Performance Relative Humidity:

Bituminous
6%

0.30 Btu/Lb-F
-1/4 x 50 mesh
50 #/Ft®
40-90

Sample
(Estimated)
0.0%
6.3%
1.3%
8.5%
8.4%
11.7%
8.2%
1.7%
19.6%
8.3%
5.1%
3.6%
2.1%
3.2%
150°F

-20°F (lowest on record-use for freeze protection)
4°F (99%)

90°F (99%)

74°F (99%)

80°F

60%

All data, i.e., capacities, flows, sizes etc., indicated in the Process Design Basis is to be considered

the minimum requirement.

jrm/82-003tb.doc
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Gasification Product Improvement Facility
Fort Martin Station, West Virginia
Sirrine Job No. 16N25706

Page No.1 of 4
Date 08/28/95
Rev. 1

SYSTEM PROCESS DESIGN BASIS
PDB No. 82 - 1DJ -3

Equipment Name Coal Classifier
Equipment No. 1DJ-CLEF-1

System Name_Coal Preparation, & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
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Gasification Improvement Facility ' Page No. 20f4

Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-82-005 Rev. 1
Sirrine Job No. 16N25706
PR DESIGN BASI
PDB No. 82-IDJ-3

Equipment Name Coal Classifier

Equipment No. 1DJ-CLF-1

System Name Coal Preparation & Limestone System

Flowsheet No. 16N25706-82-F-1DJ-001

1.  DESIGN PHIL. OSOPHY

1. The Coal Classifier will separate out the fines fraction (<50 mesh) of the crushed coal
stream in preparation for burning in the PyGas™ Coal Gasifier.

2. The PyGas™ Coal Gasifier and Coal Classifier will operate continuously, 24 hours per day,|
for two week periods and be out of service for six weeks between each period..

3. The Coal Classifier will be installed outdoors. See Design Notes for ambient weather design
criteria.

4. The vent gas from the Coal Classifier will be piped to the Coal Preparation Dust Collector.

Jjrm/82-005a.doc




Gasification Improvement Facility Page No. 30f4
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-82-005 Rev. 1
Sirrine Job No. 16N25706
PROCESS DESIGN BASIS
PDB No. 82-IDJ-3
Equipment Name 'Coal Classifier
Equipment No. 1DJ-CLF-1
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
II. DESIGN CRITERIA
NORMAL 325# GASIFIER OPERATION
ITE PROCESS | DESIGN | MAX. MIN. MAX. | MIN. MAX. MIN.
M STREAM FLOW | FLOW | FLOW | TEMP. | TEMP. | PRESS PRESS
#HR. | #HR. | #HR. °F °F PSIG PSIG
1 Product 6412 (See Mass Bal.) 200 (See Mass Bal.)
Coal In
2 Product 5205 (See Mass Bal.) 200 (See Mass Bal.)
Coal Out
3 Coal Fines 1143 (See Mass Bal.) 200 (See Mass Bal.)
4 ‘Dust Vent 64 (See Mass Bal.) 150 (See Mass Bal.)
(Solids)

jrm/82-005a.doc
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Gasification Improvement Facility Page No. 40f4
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-82-005 Rev. 1

Sirrine Job No. 16N25706

PROCESS DESIGN BASI

PDB No. 82-IDJ-3
Equipment Name Coal Classifier
Equipment No. 1DJ-CLF-1 .
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

I

DESIGN NOTES

1. Product coal flow rates are from the Mass and Energy Balances. Design condition is

approximately 20 percent above the maximum coal flow, Appendix A-8, Mass and Energy
Balance results, to allow for operation variations.

2. Coal Type:
3. Coal Moisture:

4, Coal Specific Heat:

5. Coal Bulk Density:

6. Coal Grindability Index:

7. Crushed Coal Size (Target):
8. Crushed Coal Feed:

Size Analysis.
(Anticipated)

-3/8 +1/4

-1/4 +1/4

-1/8 +10 (mesh)

-10 +20

<20 +40

-40 +100

-100 +200

9. Ambient Weather Criteria

Design Temperature:
Winter
Winter
Summer
Wet Bulb:
Performance Temperature:

Performance Relative Humidity:

Bituminous
<1%

0.30 Btu/Lb-F
504/Ft

40-90

-1/4 x 50 mesh

Sample
(Estimated)
3%
14%
15%
30%
20%
9%
8.2%

-20°F (lowest on record-use for freeze protection)

4°F (99%)
90°F (99%)
74°F (99%)

80°F
60%

considered the minimum requirement,

10. All data, i.e., capacities, flows, sizes, etc., indicated in the Process Design Basis is to be

jrm/82-005a.doc
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Gasification Product Improvement Facility Page No.1 of 4
Fort Martin Station, West Virginia - Date 08/28/95
Sirrine Job No. 16N25706 Rev. 1

SYSTEM PROCESS DESIGN BASIS

PDB No. 82-1DJ -4

| Equipment Name _Coal Weighbelt Feeder / Sampler
Equipment No. 1DJ-FDR-1, 1DJ-SMX-1

System Name_Coal Preparation, & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

SEE GEN. ARGMT. l
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Gasification Improvement Facility Page No. 20f4
Fort Martin Station, West Virginia Date 8-28-95
Specification No. 16N25706-82-006 Rev. 1
Sirrine Job No. 16N25706

PR SS DESIGN BASI.
PDB No. IDJ-4

Equipment Name Coal Weightbelt Feeder/Sampler

Equipment No. 1DJ-FDR-1, 1DJ-SMX-1
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

1.

8 DESIGN PHIL. PHY

The Coal Weighbelt Feeder/Sampler provides an accurate metering of coal fuel for
combustion in the PyGas™Coal Gasifier.

The PyGas™Coal Gasifier and Coal Weighbelt Feeder/Sampler will operate
continuously, 24 hours per day, for two week periods and be out of service for six
weeks between each period.

The Coal Weighbelt Feeder/Sampler will be installed outdoors. See Design Notes
for ambient weather design criteria.

The vent gas from the Coal Weighbelt Feeder/Sampler will i)e piped to the Coal
Preparation Dust Collector.

The Coal Weighbelt Feeder will provide a controlled continuous feed rate to the
Surge Bin of the Pyrolizer Feed System.

A cross-cut Sampler will be integrated into the discharge chute of the Coal
Weighbelt Feeder.

Cross-cut samples of the coal discharge will be taken at intervals in accordance with
ASTM requirements. Samples will be discharged to containers on the ground floor
for 1ab analysis pick-up.

-

The Coal Weighbelt Feeder/Sampler will be totally enclosed and dust tight.

jrm/82-006a.doc




Gasification Improvement Facility

Page No. 30f4
Fort Martin Station, West Virginia Date 8-28-95
Specification No. 16N25706-82-006 Rev. 1
Sirrine Job No. 16N25706
PR DESIGN BASI
PDB No. IDJ-4
Equipment Name Coal Weightbelt Feeder/Sampler
Equipment No. 1DJ-FDR-1, 1DJ-SMX-1
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
1L DESIGN RIA
NORMAL 325# GASIFIER OPERATION
ITEM PROCESS DESIGN MAX, MIN. MAX. MIN. MAX. . MIN.
' STREAM FLOW FLOW | FLOW | TEMP. | TEMP. PRESS. PRESS.
#HR. #HR. #HR. °F °F PSIG PSIG
PRODUCT 5153 (SEE MASS BAL.) 200 (SEE MASS BAL))
COAL IN
PRODUCT 5102 (SEE MASS BAL.) 175 (SEE MASS BAL.)
COAL OUT
DUST 51 (SEE MASS BAL.) 125 (SEE MASS BAL.)
VENT
(SOLIDS)

jrm/82-006a.doc
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Gasification Improvement Facility

Page No. 40f4

Fort Martin Station, West Virginia Date 8-28-95
Specification No. 16N25706-82-006 Rev. 1
Sirrine Job No. 16N25706
PROCESS DESIGN BASIS
PDB No.IDJ-4

Equipment Name Coal Weightbelt Feeder/Sampler

Equipment No. 1DJ-FDR-1, 1DJ-SMX-1

System Name Coal Preparation & Limestone System

Flowsheet No. 16N25706-82-F-1DJ-001

.  DESIGN NOTES

1.  Product coal flow rates are from the Mass and Energy Balances. Design condition is
approximately 20 percent above the maximum coal flow, Appendix A-8, Mass and Energy
Balance results, to allow for operation variations.

2.  Coal Type Bituminous
3. Coal Moisture <1%
4,  Coal Specific Heat 0.30 Bu/Ib-F
5. Crushed Coal Size -1/4 x 50 mesh
6.  Coal Bulk Density 50 #/Ft®
7. Coal Grindability Index 40-90
8. Crushed Coal Feed to Classifier
Size Analysis Sample
(As Received) (Estimated)
-3/8 +1/4 3%
-1/4 1/8 14%
-1/8 +10 (mesh) 15%
-10 +20 30%
<20 +40 20%
-40 +100 9%
-100 +200 5%

Note: The estimated coal size gradation shown above after crushing is based on the American
Pulverizer analysis of a crusher discharge to produce 1/4™ top size coal with the feed as
depicted in the Riley Fuels Laboratory Test Report dated February 1, 1994,

9. Ambient Weather Criteria
Design Temperature:
Dry Bulb:
Winter:
Winter:
Summer:
Wet Bulb:

Performance Temperature:
Performance Relative
Humidity:

-20°F (lowest on record-use for freeze protection)
4°F (99%)

90°F (99%)

74°F (99%)

80°F

60%

10.  All dat, i.e., capacities, flows, sizes, etc., indicated in the Process Design Basis is to be
considered the minimum requirement.

jrm/82-006a.doc
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Gasification Product Improvement Facility
Fort Martin Station, West Virginia

Sirrine Job No. 16N25706

" Equipment No.

SYSTEM PROCESS DESIGN BASIS

PDB No. 82-1DJ -5

Equipment Name

Coal Surge Bin

1IDJ-TK-2

System Name_Coal Preparation, & Limestone System

Flowsheet No.

16N25706-82-F-1DJ-001

Page No.1 of §
Date 08/28/95
Rev. 1

3'-0™ Dia.

15 Ft3 @ 50#/Ft

Effective Vesse] Volume:

. ,»\}\

. . 7 -
- ¢ N <
= N —t
< High Level | 7 4%25° S -
~— tontrol - T T
. ~
>
4
i

600 (Min)
1'-0" Dia.

“(Inlet & Outlet)
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Gasification Improvement Facility PageNo. 20ofS5

Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-007 Rev. 1
Sirrine Job No.16N25706

PROCESS DESIGN BASIS

PDB No. 82-IDJ-5
Equipment Name Coal Surge Bin
Equipment No. 1DJ-TK-2 i
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

I.  DESIGN PHIL PHY

1. The Coal Surge Bin provides temporary surge capacity for feed to the Coal Weighbelt
Feeder.

2. The PyGas™Coal Gasifier and Coal Surge Bin will operate continuously, 24 hours per
day, for two week periods and be out of service for six weeks between each period.

3. The Coal Surge Bin will be installed outdoors. See Design Notes for ambient weather
criteria.
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Gasification Improvement Facility
Fort Martin Station, West Virginia
Specification No. 16N25706-82-007
Sirrine Job No.16N25706

Page No. 3ofS5
Date 08-28-95
Rev. 1

PROCESS DESIGN BASIS
PDB No. 82-IDJ-5

Equipment Name Coal Surge Bin

Equipment No. 1DJ-TK-2
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

II. DESIGN CRITERIA

NORMAL 325# GASIFIER OPERATION
ITEM | PROCESS | DESIGN | MAX. | MIN. | MAX. | MIN. MAX. MIN.
STREAM FLOW FLOW | FLOW | TEMP. | TEMP. | PRESS. | PRESS.
#/HR. #HR. | #/HR. °F °F PSIG PSIG
1 PRODUCT 5205 (See Mass Bal.) 200 (See Mass Bal.)
COAL IN
2 PRODUCT 5153 (See Mass Bal.) 200 (See Mass Bal.)
COAL OUT
3 DUST 52 (See Mass Bal.) 150 (See Mass Bal.)
VENT 1
(SOLIDS)
1. Hours Storage Available 0.167 (10 Minutes)
2. Effective Bin Volume 15 Ft?
3. BinDiameter 3’-0” (Min)
4. Discharge Cone Angle 60° (Min)

jrm/82-007b.doc 5 0 7L




Gasification Improvement Facility
Fort Martin Station, West Virginia
Specification No. 16N25706-82-007

Sirrine Job No.16N25706

Page No.

Date
Rev.

PROCESS DESIGN BASIS

Equipment Name
Equipment No.
System Name
Flowsheet No.

PDB No. 82-IDJ-5

Coal Surge Bin

1DJ-TK-2

Coal Preparation & Limestone System

16N25706-82-F-1DJ-001

40of 5
08-28-95
1

II. DESIGN N

Coal Type

NownswN

8. ize Analysi
(As Received)

-3/8
-1/4
-1/8
-10
-20
-40
-100

February 1,

Coal Moisture

Coal Specific Heat
Coal Bulk Density
Coal Angle of Repose
Coal Grindability Index

+1/4
+1/4
+10(mesh)

"+20

+40
+100
+200

1994.

Bituminous
<1%

0.30 Btu/Lb.-F
50 #/Ft

35 deg.

40-90

Sample
(Estimated)

3%
14%
15%
30%
20%

9%

5%

1. Product coal flow rates are from the Mass and Energy Balances. Design condition is
approximately 20 percent above the maximum coal flow, Appendix A-8, Mass and
Energy Balance results, to allow for operation variations.

Note: The estimated coal size gradation shown above after crushing is based on the
American Pulverizer analysis of a crusher discharge to produce 1/4” top size coal
with the feed as depicted in the Riley Fuels Laboratory Test Report dated

jrm/82-007b.doc
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Gasification Improvement Facility Pagé No. 50of5

Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-007 Rev. 1
Sirrine Job No.16N25706
PROCESS DESIGN BASIS
PDB No. 82-IDJ-5
Equipment Name Coal Surge Bin
Equipment No. 1DJ-TK-2
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
III. DESIGN NOTES (cont’d.)
9. Ambient Weather
Criteria
Design Temperature:
Dry Bulb:
Winter - -20°F (lowest on record-use
for freeze protection)
Winter - 4°F (99%)
Summer - 90° (99%)
Wet Bulb: . 74° (99%)
Performance Temperature: 80°
Performance Relative Humidity:  60%
10. All data, i.e. capacities, flows, sizes etc., indicated in the Process Design Basis is to be
considered the minimum required.
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Gasification Product Improvement Facility Page No.1 of 4
Fort Martin Station, West Virginia Date 08/28/95
Sirrine Job No. 16N25706 Rev. 1

SYSTEM PROCESS DESIGN BASIS
PDB No. 82 -1DJ -6

Equipment Name ___Coke Weighbelt Feeder
Equipment No. 1DJ-FDR-3

System Name_Coal Preparation and Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

SEE GEN. ARGMT.

_
7
W

|

"/—//
0

Weighbelt Feeder
1D0J-FDR-3

J By Vendor

, 107

sj/form , ﬁ ) 7



Gasification Improvement Facility Page No. 20f4

Fort Martin Station, West Virginia Date 8-28-95
Specification No. 16N25706-82-006 Rev. 1
Sirrine Job No. 16N25706
PR DESIGN BASI
PDB No. 82-IDJ-6
Equipment Name Coke Weightbelt Feeder
Equipment No. 1DJ-FDR-3
System Name al Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
L DESIGN PHILOSOPHY
1. ‘The Coke Weighbelt Feeder provides an accurate metering of coke breeze for
combustion in the PyGas™Coal Gasifier during the start-up mode.
2, During desulfurization testing, the Coke Weighbelt Feeder provides an accurate
metering of limestone for combustion in the gasifier.
3. The PyGas™ Coal Gasifier and Coke Weighbelt Feeder will operate continuously
during the start-up phase.
4. Upon reaching the desired temperature and pressure in the gasifier start-up mode for
coal feed, the feed of coke breeze will be reduced as the coal feed is increased.
5. The Coke Weighbelt Feeder will be installed outdoors. See Design Notes for
ambient weather criteria.
6. The vent gas from the Coke Weighbelt Feeder will be piped to the Coal Preparation
Dust Collector.
7. The Coke Weighbelt Feeder will provide a controlled continuous feed rate to the
Surge Bin of the Pyrolizer Feed System.
8. The Coke Weighbelt Feeder will be totally enclosed and dust tight.
9. Coke breeze will be handled by the coal handling equipment for use as a start-up fuel
and potentially as a “Hot Hold" condition fuel in the PyGas™ Coal Gasifier at a
reduced capacity.
jmm/pdbl.doc
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Gasification Improvement Facility

Page No. 3of4
Fort Martin Station, West Virginia Date 8-28-95
Specification No. 16N25706-82-006 Rev. 1
Sirrine Job No. 16N25706
PR S DESIGN BASIS
PDB No. 82-IDJ-6
Equipment Name Coke Weightbelt Feeder
Equipment No. 1DJ-FDR-3
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
IL DESIGN CRITERIA
GASIFIER START-UP OPERATION
ITEM PROCESS DESIGN MAX., MIN. MAX. MIN. MAX. MIN.
STREAM FLOW FLOW | FLOW | TEMP. | TEMP. PRESS. PRESS.
#HR. #/HR. #HR. °F °F PSIG PSIG
1 PRODUCT 505 (SEE MASS BAL)) 130 (SEE MASS BAL))
COKE IN
2 PRODUCT 500 (SEE MASS BAL.) 130 (SEE MASS BAL))
COKE OUT
3 DUST 5 (SEE MASS BAL.) 100 (SEE MASS BAL.)
VENT
(SOLIDS)
GASIFIER START-UP OPERATION
ITEM PROCESS DESIGN | MAX. | MIN. | MAX. | MIN. MAX. MIN.
STREAM FLOW FLOW | FLOW | TEMP. | TEMP. | PRESS. | PRESS.
#HR. #HR. | #HR. °F °F PSIG PSIG
1 PRODUCT 1215 (See Mass Bal.) 130 80 149 10
LIMESTONE IN
2 PRODUCT 1203 (See Mass Bal.) 130 (See Mass Bal.)
LIMESTONE
ouT
3 DUST VENT 12 (See Mass Bal.) 100 (See Mass Bal.)
(SOLIDS)
Jjrm/pdbl.doc 5 0 q




Gasification Improvement Facility Page No. 40of4
Fort Martin Station, West Virginia Date 8-28-95
Specification No. 16N25706-82-006 Rev. 1
Sirrine Job No. 16N25706

PR DESIGN BASI

PDB No. 82-IDJ-6
Equipment Name Coke Weightbelt Feeder
Equipment No. 1DJ-FDR-3
System Name al Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

III. DESIGN N .

1. Product coke breeze flow rates are from the Mass and Energy Balances. Design
condition is approximately 20 percent above the maximum coke breeze flow, Appendix
-8, Mass and Energy Balance results, to allow for operation variations.

2. Coke Moisture 0%
Limestone Moisture 1%
3. Coke Breeze Size -1/4"x0
Limestone Size -1/8" x 200 Mesh
4.  Coke Bulk Density 25-35 #/F¢

Limestone Bulk Density 68 #/ft®

5. Alldat, i.e., capacities, flows, sizes, etc., indicated in the Process Design Basis is to be
considered the minimum requirement.
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Gasification Product Improvement Facility
Fort Martin Station, West Virginia
Sirrine Job No. 16N25706
SYSTEM PROCESS DESIGN BASIS
PDB No. 82-1DJ-7

Equipment Name Coke Surge Bin

- Equipment No. 1DJ-TK-7

System Name__Coal Preparation and Limestone System_°
Flowsheet No. 16N25706-82-F-1DJ-001

Page No.1 of §
Date 08/28/95
Rev. 1

5'-0" pia.

Limestone §l;
Unload Pipe -—~<::>———-s> | \1

N

" 2N
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I~ VAN N wn

© Control R

! =
600 (Min)

l__ 110" Dia,
:(Inlet & OQutlet)
2
Effective Vessel Volume: .
270 Ft3 @ 25#/Ft3 ‘
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Gasification Product Improvement Facility Page No.2 of 5
Fort Martin Station, West Virginia Date 08/28/95
Sirrine Job No. 16N25706 _ Rev. 1

SYSTEM PROCESS DESIGN BASIS

PDB No. 82 - IDJ -7

Equipment Name Coke Surge Bin

Equipment No. 1DJ-TK-7

System Name__Coal Preparation and Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

I.  DESIGN PHIL PHY

1. The Coke Bin provides live storage of coke breeze for feed to the Coke Weighbelt Feeder
during the start-up mode and potential “Hot Hold” condition of the PyGas™ Coal Gasifier.

2. During desulfurization testing, the Coke Bin will provide several hours of live sorbent
inventory for the PyGas™ Coal Gasifier,

3. The PyGas™ Coal Gasifier and Coke Bin will operate continuously, during the start-up
mode and desulfurizaiton testing.

4. The Coke Bin will be installed outdoors. See Design Notes for ambient weather criteria.

jrm/82-007C.doc




Gasification Product Improvement Facility . Page No.3 of 5
Fort Martin Station, West Virginia " Date 08/28/95
Sirrine Job No. 16N25706 Rev. 1

SYSTEM PROCESS DESIGN BASIS

PDB No. 82- I1DJ-7

Equipment Name Coke Surge Bin
Equipment No. IDJ-TK-7
System Name__Coal Preparation and Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
II. DESIGN CRITERIA
GASIFIER START-UP OPERATION
ITEM | PROCESS | DESIGN | MAX. MIN. | MAX. | MIN. MAX. | MIN.
STREAM | FLOW | FLOW | FLOW TEMP. | TEMP. | PRESS. | PRESS,
#/HR. #HR. | #HR. °F °F PSIG PSIG
1 PRODUCT 9439 7551 7551 130 (See Mass Bal.)
COKE
BREEZE
IN
2 PRODUCT 505 (See Mass Bal.) 130 (See Mass Bal.)
COKE :
BREEZE
ouT
3 DUST 94 (See Mass Bal.) 100 (See Mass Bal.)
VENT
(SOLIDS)
DESULFURIZATION TESTING
ITEM PROCESS DESIGN | MAX. | MIN. MAX. | MIN. MAX. MIN.
STREAM FLOW | FLOW | FLOW | TEMP. TEMP. | PRESS. | PRESS.
#/HR. #HR. | #HR. °F °F PSIG PSIG
4 PRODUCT 20,000 8080* | 4040 130 80 14.9 10
LIMESTONE
IN
5 PRODUCT 1215 (See Mass Bal.) 130 (See Mass Bal.)
LIMESTONE
ouTt
6 DUST VENT 200 (See Mass Bal.) 100 (See Mass Bal.)
(SOLIDS)

Maximum flow is based on actual truck unloading duration of 4 hours in a 8 hour day.

1. Hours Storage Available 16.875 Hours

2. Effective Bin Volume 270 Ft.3

3. Bin Diameter 5'-0"(Min)

4. Discharge Cone Angle - 60° (Min)
Jjrm/82-007C.doc



Gasification Product Improvement Facility
Fort Martin Station, West Virginia

Sirrine Job No. 16N25706

Page No.4 of §
Date 08/28/95
Rev. 1

SYSTEM PROCESS DESIGN BASIS

PDB No. 82-1DJ-7

Equipment Name Coke Surge Bin
Equipment No. 1DJ-TK-7
System Name__Coal Preparation and Limestone System

Flowsheet No. 16N25706-82-F-1DJ-001
III. DESIGN Ni

1. Product coke breeze and limestone flow rates are from the Mass and Energy Balances.

Design condition is approximately 20 percent above the maximum coke breeze and

limestone flows, Mass and Energy Balance results, to allow for operation variations,
2. The maximum and minimum flow rates for coke breeze are based on the coal feed

capacity with a density of 50 pef and are reduced by 50% when handling coke breeze

with a density of 25 pcf,
3. Coke Breeze Moisture 0%

Limestone Moisture 1%
4. Coke Breeze Bulk Density 25-354/Ft

Limestone Bulk Density 68#/Ft
5.  Coke Breeze Angle of Repose 45 deg.

Limestone Angle of Repose 45 deg.
6. Coke Breeze Size -1/4"x 0

Limestone Size -1/8” x 200 mesh
7. Ambient Weather

Criteria ‘

Design Temperature:
Dry Bulb:
Winter - -20°F (lowest on record-use
for freeze protection)
Winter - 4° F (99%)
) Summer - 90° (99%)
Wet Bulb: 74° (99%)
Performance Temperature: 80°F
Perfbrmance Relative Humidity: 60%
Jjmm/82-007C.doc
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Gasification Product Improvement Faéility Page No.5 of 5
Fort Martin Station, West Virginia Date 08/28/95
Sirrine Job No. 16N25706 Rev. ]

SYSTEM PROCESS DESIGN BASIS

PDB No. 82 - 1DJ - 7

Equipment Name Coke Surge Bin

Equipment No. IDJ-TK-7

System Name__Coal Preparation and Limestone System .
Flowsheet No. 16N25706-82-F-1DJ-001

8.  All data, i.e. capacities, flows, sizes, etc., indicated in the Process Design Basis is to
be considered the minimum required.
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Gasification Product Improvement Facility
Fort Martin Station, West Virginia
Sirrine Job No. 16N25706

Page No.1 of §
Date 08/28/95
Rev. 1

SYSTEM PROCESS DESIGN BASIS

PDB No.82-1DJ -8

Equipment Name Truck Unload Pipe and Target Box
Equipment No. 1IDJ-PSX-2 & 1DJ-RCV-1

System Name Limestone Unloading System
Flowsheet No. 16N25706-82-F-1DJ-001

4" Sch. 40
Unload Pipe

(Min.)
1DJ-PSX-2

r

()

o2

Target Box

ﬂ 1DJ-RCV-1
J/ * Coke Bin l

) ,
OHO) ©a0,

Self-Unloading
Truck

¢ Camlock coupling
w/Limit Switch
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Gasification Improvement Facility PageNo. 2of5
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-012 Rev. 1

Sirrine Job No. 16N25706

PR DESIGN BASI.
PDB No. §2-IDJ-8

Equipment Name  Truck Unload Pipe and Target Box
Equipment No. 1DJ-PSX-2 and 1DJ-RCV-1

System Name Limestone Unloading System
Flowsheet No. 16N25706-82-F-1DJ-001
I.  DESIGN PHILOSQPHY

1. TheLimestone Unloading System receives bulk limestone from a self-unloading truck at ground
elevation and directs to the top inlet of the Coke Storage Bin.

2. The Limestone Unloading System will operate intermittently, 8 hours per day, 5 days per week for
two week periods and be out of service for six weeks between each period.

3. The minimum and'maximum capacity of limestone flow through the Limestone Unloading
System to the Coke Storage Bin will be based on the 7 day, 24 hour average operating capacity of
the Mass Balance being handled in a 8 hour operating period, 5 days per week.

4.  The Limestone Unloading System will be installed outdoors. See Desxgn Notes for ambient
weather criteria.

jrm/82-012db.doc
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Gasification Improvement Facility Page No. 3ofS
Fort Martin Station, West Virginia Date 08-28-95
Specification No, 16N25706-82-012 Rev. 1
Sirrine Job No. 16N25706
PROCESS DESIGN BASIS
PDB No. 82-IDJ-8
EquipmentName  Truck Unload Pipe and Target Box
Equipment No. 1DJ-PSX-2 and 1DJ-RCV-1
System Name Limestone Unloading System
" Flowsheet No. 16N25706-82-F-1DJ-001
II. DESIGN CRITERIA
ITEM | PROCESS | DESIGN | MAX MIN MAX MIN MAX MIN
STREAM | FLOW FLOW FLOW TEMP TEMP PRESS PRESS
#HR #HR #HR °F °F PSIG PSIG
1 Product 20000 8080* 4040 130 80 14.9 10
Limestone
In

* Maximum flow rate is based on actual truck unloading duration of 4 hours in a 8 hour day.

jrm/82-012db.doc
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Gasification Improvement Facility : Page No. 4ofS5
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-012 Rev. 1

Sirrine Job No. 16N25706

PR S DESIGN BASI

PDB No. 82-IDJ-8
Equipment Name  Truck Unload Pipe and Target Box
Equipment No. 1DJ-PSX-2 and 1DJ-RCV-1
System Name Limestone Unloading System
Flowsheet No. 16N25706-82-F-1DJ-001

III. DESIGN NOTES

1. Product l'uﬁestone flow rates are from the Mass and Energy Balances. Design condition is
approximately 95 percent above the maximum limestone flow, Appendix A-8, Mass and
Energy Balance results, to allow for operation variations, 7 day material receipts in 5 days

and rapid truck turnaround..
2. Limestone Size -1/8 x 200 mesh
3.  Limestone Bulk Density 68 #/Ft®
4. Angle of Repose 30 deg.
5. Moisture Content 1%
6. Limestone Feed Rate to 962 #fhour
Gasifier 23,088 #/day @ 24 hours/day
(325 psig operation) 161,616 #/week @ 24 hours/day
7. Limestone Truck Capacity 20,0004
8. Limestone Truck Unload Capacity 20,000 #/hour maximum
9. Truck Delivery Schedule 1.62 (2) per day @ 5 days/week for 7 days
10. Truck Turnaround 4.95 (4) hrsftruck
11. Ambient Weather
Criteria
Design Temperature:
Dry Bulb:
Winter - -20°F (lowest on record-use
for freeze protection)
Winter - 4°F (99%)
Summer - 90° (99%)
Wet Bulb: 74° (99%)
jrm/82-012db.doc




Gasification Improvement Facility . PageNo. 50f5
Fort Martin Station, West Virginia Date 08-28-95
Specification No. 16N25706-82-012 Rev. 1

Sirrine Job No. 16N25706 )

PROCESS DESIGN BASIS

PDB No. 82-IDJ-8

Equipment Name  Truck Unload Pipe and Target Box
Equipment No. 1DJ-PSX-2 and 1DJ-RCV-1
System Name Limestone Unloading System
Flowsheet No. 16N25706-82-F-1DJ-001

1. DESIGN N cont’d.
Performance Temperature: 80°
Performance Relative Humidity: 60%

12, All data, i.e. capacities, flows, sizes, etc., indicated in the Process Design Basis is to be
considered the minimum required.
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Gasification Product Improvement Facility ~ PageNo.1 of 4
Fort Martin Station, West Virginia Date 08/28/95
Sirrine Job No. 16N25706 Rev. 1

SYSTEM PROCESS DESIGN BASIS

PDB No. 82-1DJ-9

Equipment Name Coal Preparation Dust Collector w/Exhaust Fan
Equipment No. 1DJ-DCOL-1 and 1DJ-FAN-2

System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001
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Gasification Improvement Facility Page No. 20f4
Fort Martin Station, West Virginia Date 8-28-95
Specification No. 16N25706-82-004 Rev. 1

. Sirrine Job No. 16N25706 .

PROCESS DESIGN BASIS

PDB No. 82-IDJ-9
Equipment Name Coal Preparation Dust Collector w/Exhaust Fan
Equipment No. 1DJ-DCOL-1 and 1DJ-FAN-2
System Name Coal Preparation & Limestone System
Flowsheet No. 16N25706-82-F-1DJ-001

1.

L DESIGN PHII.OSOPHY

The Coal Preparation Dust Collector with exhaust fan will gather dust from the
Coal Crusher, Coal Dryer, Coal Transfer System, Coal Weighbelt Feeder, Charge
Hopper, Coke Bin And Coke Weighbelt Feeder, Coal Classifier, and Coal Surge Bin.

The dust collector will operate continuously, 24 hours per day, for two week periods,
and be out of service for six weeks between each period.

The dust collector will be installed outdoors. See Design Notes for ambient weather
criteria.

The Coal Preparation Dust Collector will include an airlock rotary valve for
discahrge of the collected dust to a tote bin. The dust collector discharge hopper will
be sized to allow the airlock to be stopped for 15 minutes during tote bin change out.

A high level control will be provided in the dust collector discharge hopper to prevent
exessive back-up of