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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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DOE Project DE-FC26-00NT40898

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

Prepared by Nexant, Inc. A-10 Appendix A- WKE Case
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Fuel Receiving and Storage

Fuel
Storage
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Gasification Based Biomass Cofiring, Phase |
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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



Gasification Based Biomass Cofiring, Phase |
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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.

Prepared by Nexant, Inc. A-13 Appendix A- WKE Case



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

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

Prepared by Nexant, Inc. A-14 Appendix A- WKE Case
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Gasification Based Biomass Cofiring, Phase |
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Table B-2 Electrical Usage for Monticello Case

SYSTEM MOTOR LIST & ELECTRICAL REQUIREMENT

MOTOR ELCTL
SIZE QTY QTY OPRTG USAGE

ITEM Hp SUPLD | 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
Hammer mill 50 1 1 0.40 14.9
Hammer mill Air System 15 1 1 0.40 4.5
Silo Unloader 15 2 2 0.40 9.0
Silo Discharge Conveyor 10 2 2 0.40 6.0
Metering Bin Discharge Screw 5 2 2 0.50 3.7
Bucket Elevator 5 2 2 0.50 3.7
Fuel Feed Rotary Valve 5 2 2 0.50 3.7
Fuel Infeed Auger 5 2 2 0.50 3.7
Agitator 5 2 2 0.50 3.7
Ash Cooling Auger 5 2 2 0.50 3.7
Underfire Air Fan 50 2 2 0.79 58.9
Cooling Water Pump 15 2 1 0.70 7.9
Syngaas Compressor 150 1 1 0.75 84.0
Fly Ash Discharge Valve 1 4 4 0.50 1.5
Final Ash Conveyor 10 1 1 0.50 3.7
Ash Bucket Elevator 10 1 1 0.50 3.7
ID Fan 250 2 2 0.69 256.1
Reox / Overfire Air Fan 60 2 2 0.73 65.6
Air Compressor 25 1 1 0.75 14.0
Miscellaneous Electrical Usage 5.0

Total 573.7
Prepared by Nexant, Inc. B-4 Appendix B- TXU Case
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Table B-2 Texas Lignite Analysis (Monticello Boiler Fuel)

Texas Lignite Value Units
Fuel HHV 15738 (6,767)  |kJ/kg (Btu/lb)
C 39.20 %
H 2.99
O 11.04
N 0.58
S 0.61
Ash 14.31
Moisture 31.27
Total 100.00

Table B-3 Monticello Boiler Design Data

Monticello Unit 1 & 2 Units Control Point MCR
Fuel Texas Lignite Texas Lignite
Evaporation Ibs/h 3,200,000 4,025,000
FW Temp F 478 501
FW Pressure (calc) psig 3,750 4,068
SH Outlet Temp F 1,005 1,005
SH Outlet Press psig 3,595 3,825
SH Pressure Drop psig 141 222
Reheat Flow Ibs/h 2,814,000 3,520,000
Reheat inlet Temp F 550 572
Reheat Inlet Press psig 542 682
Reheat Outlet Temp F 1,005 1,005
Reheater Press Drop psig 28 35
Econmizer Press Drop psi 14 21
Gas Drop - Furnace to Econ "wg 2.45 3.65
Gas Drop Econ Outlet to AH Outlet "wg 4.80 6.85
Gas Temp Entering AH F 805 860
Gas Temp Leaving AH F 327 351
Gas Temp Leaving AH F 31 336
Air Temp Air Heater F 85 85
Air Temp Leaving F 701 730
Air Press Air Heater "wg 7.90 10.35
Amb. Air Temp F 80 80
Excess Air Econ % 20 20
Fuel Fired Ibs/h 681,000 836,000
Efficiency % 82.69 82.06
Prepared by Nexant, Inc. B-5 Appendix B- TXU Case
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Table B-4 Monticello Plant Sensitivity Case

Case| Litter | Ash |Capital Cost| TXU Cost [Interest| Period | Fuel O&M |Capital| Total
Cost | Credits Share
$/ton | $/Ton % Years | c/kWh | c/kwh | c/kwh | c/kwh
Base 8 0 $14,882,622| $14,882,622| 7.5% 10 1.00 0.78 2.69 4.47
Case
2 8 6) $ 4,882,622| $14,882,622| 7.5% 10 0.83 0.78 2.69 4.30
3 8 0 $14,882,622| $ 7,441,311 | 7.5% 10 1.00 0.78 1.34 3.13
4 6 6) $14,882,622| $14,882,622| 7.5% 10 0.58 0.78 2.69 4.05
5 6 6) $14,882,622| $ 7,441,311 | 7.5% 10 0.58 0.78 1.34 2.71
6 4 0 $14,882,622| $14,882,622| 7.5% 10 0.50 0.78 2.69 3.97
7 4 0 $14,882,622| $ 7,441,311 | 7.5% 10 0.50 0.78 1.34 2.63
8 0 6) $14,882,622| $14,882,622| 7.5% 10 -0.17 0.78 2.69 3.30
Prepared by Nexant, Inc. B-6 Appendix B- TXU Case
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working with NEXANT on Phase 2 of this project.
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Babcock Borsig Power, Inc.

Elaine K. Strzelewicz
Job Manager, Field Engineering and Services Department
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Babcock Borsig Power, Inc.
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Post Office Box 15040 5 Neponset Street

Worcester, MA 01615-0040 Worcester, MA 01606 www.bbpwr.com
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1.0 -INTRODUCTION AND BACKGROUND

1.1 Introduction

NEXANT, Inc. and its partners, Western Kentucky Energy and
Primenergy, are working with DOE-NETL to develop a biomass
cofiring project at the Western Kentucky Energy Reid Plant
located near Henderson, Kentucky. The cofiring project is a
proposal for the installation of modular bio-gasiﬁer(s) adjacent to
the existing boiler and inj eéting the hot producer gas from the
gasifier into the boiler. As part of phase 1, Nexant is seeking
assistance in modeling the expected boiler operation post
gasifier(s) installation. The specific tasks for BBP (subcontractor
scope of work) as a part of phase 1 are as follows:

J Determine feasible locations for boiler penetration(s) to
minimize the impact on existing boiler equipment

o Size the penetrations

o Determine pressure requirements at the penetrations

e  Provide preliminary recommendations on required
stiffening/strengthening at the boiler penetrations.
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1.2 Background

The Western Kentucky Energy Reid Plant was designed by Riley
Stoker Corporation under contract B-2502 (1962). It consists of
one steam generating unit at a maximum continuous rating of
690,000 Lb/hr steam flow, 1300 psig outlet steam pressure, 955 °F
outlet steam temperature, 440 °F feedwater temperature entering
the economizer, while firing West Kentucky Bituminous coal. The
boiler has two (2) Riley ball tube mills, eight (8) Riley type 60

flare burners, and one (1) Ljungstrom 25VIx48 air heater.
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