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

MOTOR 

Table A-2 Electrical Power Consumption 

ELEC. 

'uel Receiving Hopper Discharge Conveyor 

Storage Silo Bucket Elevator 

Selsarat ion Screen 

I SIZE I QTY I QTY I OPR I USAGE 

15 1 1 0.40 4.5 

20 1 1 0.40 6.0 

5 1 1 0.40 1.5 

ITEM I HP I SUPL. I OPRTG  FACTOR^ KW 
I I I I I 

iammermill I 50 I 1 

'uel Receivina Homer I 15 I 1 I 1 I 0.40 I 4.5 

1 I 0.40 I 14.9 

iammermill Air System I 15 I 1 1 I 0.40 I 4.5 

Silo Discharge Conveyor I 10 I 1 

Silo Unloader I 15 I 1 I 1 I 0.40 I 4.5 

1 I 0.40 I 3.0 

Aetering Bin Discharge Screw 1 5 1  1 1 I 0.50 I 1.9 

3ucket Elevator I 5 I 1 I 1 I 0.50 I 1.9 

herf ire Air Fan 

?eox/Recycle Fan 

4ir Comlsressor 

D Fan 

10 1 1 0.50 3.8 

10 1 1 0.55 4.1 

100 1 1 0.50 37.4 

Aiscellaneous Electrical Usage 

Total 

2.0 ---- ---- ---- ---- 

567.0 340.6 
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Reid Plant Boiler Penetration Schematic 
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Biogas Penetration Location 
B. Patel 
Nexant 711 2/01 
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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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Prepared by Nexanf, Inc. A-I  1 Appendix A- WKE Case 



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

Reid Plant Boiler Penetrations 

- Conve r 

-Existing 

ted  NG Burners 

Coal Burners 

(2 on each side - 4 total) 

0 Four Penetrations 

0 

0 Flow 70,000-100,000 scfm 

2 on each side of the boiler 
Just below the lower windbox line 
Pressure at the burner -10”-12” of WC 
Velocity at the burner 150-300 ft/sec 
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Reid Plant Turbine Energy Balance 
Turbine Name Plate Data by GE 

Reid Plant 
Turbine Energy/ Mass Balance 

t 
I 

?id Boiler 
900 Ibs to SJAE 

I H  
39,420 Ibs m 

# 5 Heater 63.01 1,335.4 
315.71 39.4 

# 4 Heater 492.91 1,270.0 
156.31 26.9 - L 66,352 Ibs t 333.81 1,199.0 

A # 3 Heater/ DA 62.51 23.4 294.2 
256.5 h 

453,754 Ibs 

# 2 Heater 

Feedwater 
Pump 

# 1 Heater 1CO.81 1,061.6 
9.51 35.7 

Condenser 

900 Ibs 

SJAE 

53, 754 Ibs -93.8 F E P  

+ 
I 
a 

1 4  

I- 
/ 

1 65.85 MW 
Electrical 

Condensate Pump 

Ref: GE Design Case @ 65.85 MW Gross Turbine Output 

B. Patell 3/23/01 Nexantlnc.~ 
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Turbine Design Point steam Load v/s Boiler heat Input 
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Underfire Air Fan 

Cooling Water Pump 

Svnaaas Compressor 

Table B-2 Electrical Usage for Monticello Case 

50 2 2 0.79 58.9 

15 2 1 0.70 7.9 

150 1 1 0.75 84.0 

I SYSTEM MOTOR LIST & ELECTRICAL REQUIREMENT I 

ITEM 

=uel Receiving Hopper 

=uel Receiving Hopper Discharge Conveyor 

Storage Silo Bucket Elevator 

Separation Screen 

iammer mill 

MOTOR 

SIZE 

HP 
15 

15 

20 

5 

50 

QTY 

SUPLD 

1 

1 

QTY 

OPRTG 

1 

1 

OPRTG 

FACTOR 

0.40 

0.40 

0.40 

0.40 

0.40 

ELCTL 

USAGE 

I +I 
14.9 
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Texas Lignite 
Fuel HHV 
C 
H 

Table B-2 Texas Lignite Analysis (Monticello Boiler Fuel) 

Value Units 
15 738 (6,767) kJ/kg (Btu/lb) 

39.20 YO 

2.99 
0 
N 
S 

11.04 
0.58 
0.61 

Table B-3 Monticello Boiler Design Data 
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Case 

Base 
Case 

2 

Table B-4 Monticello Plant Sensitivity Case 

Litter Ash Capital Cost TXU Cost 
Cost Credits Share 
$/ton $/Ton 

8 0 $14,882,622 $14,882,622 

8 (6) $ 4.882.622 $14.882.622 

Interest Period Fuel O&M Capital Total 

% 
7.5% 

I I I . ,  , I . ,  , 

1 8 1  0 1  (6) I $14.882.6221 $14.882.622 

Years c/kWh clkwh clkwh clkwh 
10 1.00 0.78 2.69 4.47 

3 
4 
5 

8 0 $14,882,622 $ 7,441,311 
6 (6) $14,882,622 $14,882,622 
6 (6) $14,882,622 $ 7,441,311 
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4 0 $14,882,622 $14,882,622 
4 0 $14.882.622 $ 7.441.311 
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May 31,2001 

NEXANT, Inc. 
45 Fremont Street, 7" Floor 
San Francisco, CA 941 05-221 0 

Attn: Mr. Babul Pate1 

Subject: Phase 1 Engineering Study for Feasibility of Modular Bio-Gasifier Hot 
Producer Gas Injection into Pulverized Coal Fired Flat Wall Furnace 
At Western Kentucky Energy, Reid Plant 
Sebree Power Complex, Sebree, Kentucky 
NEXANT, Inc. PO #OlO4-NEX-l33 
Original Contract Riley Stoker Cop, B2502 
DB Riley Contract 200756 

Dear Babul, 

Thank you for using Babcock Borsig Power's engineering services; attached please find 
three copies of engineering's report that provides NEXANT assistance and 
recommendations in determining feasible locations, size, and number of penetrations 
required to flow syn gas into a pressurized type furnace. 

As mentioned in today's conversation, once you have reviewed the report, call me a day 
ahead of time and I will set up a teleconference with engineering (Frank and Dick) to 
answer any questions that you may have. 

Thank you for the opportunity to be of service to you, BBP looks forward to perhaps 
working with NEXANT on Phase 2 of this project. 

Sincerely, 

Babcock Borsig Power, Inc. 

Elaine K. Strzelewicz 
Job Manager, Field Engineering and Services Department 

CC: K. Davis, P. Knight'l, J. Scottll, E. Vegdl 
Babcock Borsig Power, Inc. 
Energy Systems and Services Division 

Mailing Address: Shipping Address: 

Post Office Box 15040 
Worcester, MA 01615-0040 

5 Neponset Street 
Worcester, MA 01606 

Telephone: (508) 852-7100 
Fax: (508) 852-7548 

www.bbpw.com . 
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1 .O -INTRODUCTION AND BACKGROUND 

I .  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 injecting 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: 

Size the penetrations 

’. 

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

Determine pressure requirements at the penetrations 
Provide preliminary recommendations on required 
stiffeningktrengthening at the boiler penetrations. 4 

b 

1 
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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 L b h  steam flow, 1300 psig outlet steam pressure, 955 O F  

outlet steam temperature, 440 O 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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