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Gasification Based Biomass Cofiring, Phase |
DOE Project DE-FC26-00NT40898

Table A-2 Electrical Power Consumption

SYSTEM MOTOR LIST & ELECTRICAL REQUIREMENT
MOTOR ELEC.
SIZE | QTY QTY OPR USAGE

ITEM Hp SUPL. | OPRTG |[FACTOR Kw
Fuel Receiving Hopper 15 1 1 0.40 4.5
Fuel Receiving Hopper Discharge Conveyor 15 1 1 0.40 4.5
Storage Silo Bucket Elevator 20 1 1 0.40 6.0
Separation Screen 5 1 1 0.40 1.5
Hammermill 50 1 1 0.40 14.9
Hammermill Air System 15 1 1 0.40 4.5
Silo Unloader 15 1 1 0.40 45
Silo Discharge Conveyor 10 1 1 0.40 3.0
Metering Bin Discharge Screw 5 1 1 0.50 1.9
Bucket Elevator 5 1 1 0.50 1.9
Fuel Feed Rotary Valve 5 1 1 0.50 1.9
Fuel Infeed Auger 5 1 1 0.50 1.9
Agitator 5 1 1 0.50 1.9
Ash Discharge Auger #1 3 1 1 0.50 1.1
Ash Discharge Auger #2 3 1 1 0.50 1.1
Ash Cooling Auger 5 1 1 0.50 1.9
Underfire Air Fan 40 1 1 0.85 25.5
Cooling Water Pump 10 2 1 0.38 2.8
Syngaas Compressor 100 1 1 0.65 48.6
Fly Ash Discharge Valve 1 2 2 0.50 0.7
Final Ash Conveyor 10 1 1 0.50 3.7
ID Fan 250 1 1 0.83 155.3
Overfire Air Fan 10 1 1 0.50 3.8
Reox/Recycle Fan 10 1 1 0.55 4.1
Air Compressor 100 1 1 0.50 374
Miscellaneous Electrical Usage 2.0

Total| 567.0 340.6

Prepared by Nexant, Inc. A-7 Appendix A- WKE Case
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Reid Plant Boiler Penetration Schematic
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Boiler Penetration Sizing Nomogram
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Proposed Gasifier Location at Reid Plant

Reid Plant
Boiler

Proposed
Gasifier
Location
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Fuel Receiving and Storage

Fuel
Storage
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Reid Plant Boiler Penetrations

Front of
the Boiler

Windbox

Converted NG Burners

———Existing Coal Burners

4/

7

Biogas Burﬁers
(2 on each side — 4 total)

Four Penetrations

2 on each side of the boiler

Just below the lower windbox line
Pressure at the burner —107-12” of WC
Velocity at the burner 150~300 ft/sec
Flow 70,000~100,000 scfm

Prepared by Nexant, Inc. A-12 Appendix A- WKE Case
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Reid Plant Turbine Energy Balance
Turbine Name Plate Data by GE

Reid Plant
Turbine Energy/ Mass Balance
Deg F Btu/lb
psia Ibs/hrx10*3
l 950.0] 1,468.2
Reid Boiler 1,264.7 5426
900 Ibs to SJAE
# 5 Heater 600 1354
f 367 294

I
[39,420 Ibs

# 4 Heater 429 12700
% <J

1%3 269

#5‘3*‘35’2 lbs v 3338] 1,990

2942 Q # 3 Heater/ DA 625 234

2565h 2500 11403

Feedwater —4537541bs 28 285
Pump # 2 Heater

L28,510Ibs
|

. # 1 Heater 108 10616

N 95 357

64,245 Ibs ———
_ Condenser
91.7] 982.7
MY
800 b " h 07| 3886
~
4 SUAE
453, 754 los -93.8 F 65.85 MW
Electrical

L
LP Turbine
HP Turbine

Condensate Pump

Ref: GE Design Case @ 65.85 MW Gross Turbine Output

B. Patel/ 3/23/01
Nexant Inc.
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Turbine Design Point steam Load v/s Boiler heat Input

800,000

700,000
/ﬁ‘”

Boiler MCR //
e

600,000 /

Turbine Design Point
500,000

400,000

Steam Rate, lbs/hr

300,000

200,000

100,000

0 T T T T
0.0E+00 2.0E+08 4.0E+08 6.0E+08 8.0E+08 1.0E+09

Heat Input, MMBtu/hr
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