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Study Objective

= Examine the potential for revenue Enhancement off an
IGEC using a spare gasifier train

> Maximize asset productivity
> Meet 85 — 90% power plant availability,

> Generate liguid fuel when: spare gasifier train Capacity.
IS N0t for PEWER ProdUCtion
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Preblem Definition / Background

» Electric pewer sector facing a nUmMDBEer of Uncertainties
while they are;fiorced ter make Investment decisions te
MEEt futlre demands

> Volatile natural gas prices

> Looming environmentalfregulations -- Complex [egalfissues
> Changdes in fuel market

> Market deregulation
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Preblem Definition: /- Backgreuna

——Crude Oil

—Natural Gas

—Coal
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All prices are annual average delivered prices to U.S. generating facilities except for crude oil which is the U.S. annual
average well head price. Source: Table 9.10, M onthly Energy Review, June 2006, EIA and Annual Average U.S.
Wellhead Prices, USDOE.
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Preblem Definition: / Background

LLow, stable;coal prices

Domestically:available - transpostation:/ Jones Act
New: coal generation options

Prejecti SpoRsors are consideringl coal again

Whether new investments are in traditional pulverized coal or next
Generation advanced technologies could have enormous implications
for the nation’s environmental and security future.
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Problemi Definition / Backgrounad

= Why IGCC?

> Allews, production; 6if power;, ehemicals, and liguid
fuels.

» Could offset petroleuni consumption; in; the
transpoertation; SEctor:

> Provides' the, most: technologically: robust and’ cost-
effiective; process for capturing and: collecting €O5.

> Gasification has matured and! IGCC isimaturing.
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Prebleni Definition / Background

385+% availability of the gasifier'isithe major uncertainty
— [efiractory replacement.

3itrain gasifier (2 + 1 Spare)) system: can drive
avallability fer power generation ter85+% while
assuming 2 year refiractory: life; andl 5% plant fiorced
OUtadE.

> 96+% availapility: withi spare gasifier.

> 92% avallability: with single train.
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Approach

3 train’ gasifier IGCC
Nominalt 500 M\We
=1 technology.

Used NET'L Gasification Plant Cost and Performance
Optimizatien Study: tordevelop cost estimates

Compared costs withl ether publisned data -- Polk;
Southern; Co. IGCC project, Mesaba IGCC project

Evaluated various| project fimancing structures

PERI
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Design Basis

Plant Type | GCC with Spare

Design Capacity, MWe 627

Auxiliary Power, MWe 75

Net Capacity, MWe

Liquid Fue Production, bpd

Sulfur Production, tpd

Coal Consumption, tpd

Average Plant Efficiency, %

Number of BoilersGasifiers
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Financing Structure

Economic Assumptions

Interest on Debt, %

8

Term, Year

15

Debt Service Reserve

6 months

Interest on Debt Service
Reserve, %

5

Debt, % total capital

70

80

35

47

100

Equity, % total capital

30

20

65

53

0

Plant Life, year

20

20

20

30

30

Depreciation, Year/ Method

20/
Straight Line

20/
Straight Line

20/
Straight Line

6/
Accelerated

6/
Accelerated

Income T ax

38%

38%

38%

38%

None

I nflation

None

None

None

None

None

IRR (Equity), %

12

12

12

None

None

Annual Return on Stock

Preferred Stock

Common Stock
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Plant Type

Capital Costs

PC Plant

IGCC

| GCC with Spare

Financing Structure

L everaged,
GenCo, 10U,
and MOU

L everaged,

GenCo, 10U,

and MOU

IPP

L everaged,
GenCo, 10U,
and MOU

EPC Cost, $’kW

1, 258

1,673

1,977

1,977

Soft Costs, JkW

88

119

409

141

Interest During
Construction, $/kW

170

245

201

Total Capital Costs,
kW

1, 962

2,319
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Operating Costs

|GCC With
Spare

Power/Liquid Production Availability, % 88/ Zero 88/ Zero 88/ 85

Plant Type PC |GCC

Fixed O&M Costs, ¥MWh 7.36 10. 87 13.20

Variable (excluding coal) O& M Costs,

SMWh 1.57 1.2 1.15

Liquid Fuel/Sulfur Credit, ¥MWh 0 (11.02)

Net Variable O& M Cost, ¥MWh : : (9. 87)

Coal Cost, $MWh ) 13.41

Total Variable O& M Cost, ¥MWh 3.54
Coal = $25/ton; Liquid Fuel = $38/bbl; S = $40/ton

PERI
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Required Tariff

LGCC w/Spare: 6.66

Tariff (Cent/kWh)
Tarif f (Cent/k W h)

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Year

IGCC w/Spare: 8.01

1 1GCC w/Spare:

IGCC wio Spare: 551

Tariff (Cent/kWh)
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Year

GenCo

Legend

PC
IGCC w/o Spare
e IGCC w/ Spare
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IMPACT OF FINANCING STRUCTURE ON TARIFF
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MOU IoU IPP
Financing Structure

EmPC BIGCC w/o Spare
B GCC w/Spare & $38/bbl for Liquids O1GCC w/Spare & $50/bbl for Liquids
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IMPACT OF LIQUID FUEL PRICES ON TARIFF

IGCC wiSparing

Levelized Tariff for PC: 7.37
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IGCC wiSparing $130/ bbl

Levelized Tariff for PC: 3.42

$55/ bbl \
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F-T Liquid Price ($/bbl)
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Levelized Tariff (CentskWh)
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Capital Cost Reductions Reguired

Levelized PC Tariff: 3:42

Levelized Tariff (CentskWh)

PC Levelized Tariff: 545

10 15 20 25

IGCC Capital Cost Reduction (%)

PC | evelized Tariff: 473

Levelized Tariff (Cents/kWh)

15 20 25

IGCC Capital Cost Reduction (%)

PC Levelized Tariff: 6.25

15 20 25

IGCC Capital Cost Reduction (%)

Levelizd Tarif f (Cent JkW h)

] PC Levelized Tariff: 7.37

15 20 25

Capital Cost Reduction (%)

15 20 25

Capital Cost Reduction (%)

Legend

IGCC w/o Spare

IGCC w/ Spare; $38/bbl
IGCC w/ Spare; $50/bbl
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| mpact of Coal Priceson Tariff
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Coal Price ($/Ton)

—GenCoPC —&—-GenCo W/O Spare =0—GenCo W/Spar e $38/bhl  —#—GenCo W/Spar e $50/bbl
—MOUPC ~&=MOU W/O Spare =0=MOU W/Spare $38/bbl  =#=MOU W/Spar e $50/bbl
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Prepanilistic Analysis

Parameter Range
Coal Price $8 — $35/Ton

Coal Feed Rate +30% to -2%
EPC Cost + 259 for PC

+ 30% for Others
Interest Rate + 1.5 for MOU

+ 2% for Others

Liquid Fuel Prices
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Prenability of M eeting PC TFariff

JII il

MOU

m IGCC without Spare Gasifier

B IGCC with Spare Gasifier at $20-55/bbl
@ IGCC with Spare Gasifier at $20-80/bbl
0O IGCC with Spare Gasifier at $40-80/bbl
@ PC

U
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Conclusions

s [IGCC withiliguid sparing Is competitiverwith PC at Liguia
fuel prices of $50/bblfandl higher

= MOU and 10U financing structures faver Liguid Sparing
a LiguidiSparing improves probability’ off SUCCEss




