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Forward OTC Market Assessments
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Executive Briefing
« IGCC economics examined

« OTC: Premium evaluations continue

= Alcoa, Vigo Coal open lllinois mine

IGCC economics examined

Power companies are faced with some tough choices as they
plan new generating capacity to meet growing electricity de-
mand. Gas is priced out of the market for bascload penera-
tion compared with the more abundant domestic supplies of
coal, but increasingly stringent environmental regulations
mean that complex pollution control systems are required to
control emissions from the dirtier fuel.

Two designs are battling 1t out for investors’ money, There
are updated versions of pulverized coal (PC), a tried and tested
technology. And then there is integrated-gasification com-
bined-cycle (IGCC), an emerging technology that holds plenty
of promise, bur still has a lot w prove. To make matters more
complicated, both technologies are continually improving, leav-
ing power plant developers to make a very “close call,” Electric
Power Research Institute (EPRID director of Generation Stu
Dralvom told Argus.

"We see it as a horse race, and depending on what timeframe
yvou ane looking at, the horse race is different,” be said,

IGCC plants take the coal and wm it into a synthetic gas,
removing most of the pollutants in the process. IGCC propo-
nents tout the ability of coal gasification — thanks to the higher
concentration of OO, produced compared with PC combustion
— to one day make carbon capture and storage a real option for
mitigating climate change. But the only 1GCC plants currently

Continued on page 3

Forward Powder River Basin coal was lower in a trading
session that started the day with little volume but finished
out with a slew of trades for Western coal, Eastern coal
remained rangebound in its new, lower levels, moving
slightly higher in the day for most delivery periods but
finding no sustained support for continued price increases,
The Eastern barge market remained focused on shifting
premivms for more-forward deliveries over prompt coal
maoves, The market for coal continues to seek next-direc-
tion lollowing stockpile builds that have weighed on short-
term demand.

« Cowhoy Coal goes to Bull Mountain
+ DOE provides CO, capture update

« Franch firm Alstom wins KCPE&L contract
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OTC: Premium evaluations continue

Over-the-counter coal forwards prices showed signs of
nascent strengthening in the day for more-forward specifi-
cations, but largely moved sideways in a sustained focus on
inter-delivery-period premioms,
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completely eroded when IGCC is competing with ulra-super-
critical PC, except in the case of lignite, where IGCC is 10 pot
less pollating,

Bul when CO, capture technology is added in, the enerpy
penalty puts IGCC ahead.

In 20030, the energy penalty for CO, serubbing on 4 PC plant
was estmnated 10 be nearly six tunes as high as capturing carbon
from an 1GCC facility, Since then, the gap has namowed consid-
crably.

PRI says laboratory work on post-combustion CO, capture
suggests the cnergy penalty for PC plants could be slashed from
nearly 30 pet 1o around 10 pet. EPRI is partnering with Alstom
to build a 3MW pilot facility for a chilled-ammonia CCy serub-
ber, with tests expected 1o Start next year,

The work of Alstom and other vendors like Mitsubishi,
Pewerspan and Fluor on CO, serubbers could see PC and [GCC
become competitive on both cost and emissions performance in
the 2015-2020 timeframe, Dalon said,

For that reason, choosing between 1GCC and PC will be
tough even for those utilities that cxpect the TS to ultimately
regulate GHG emissions, be said.

“I think 1t 15 an extremely difficult choice because there are a
lot of unknowns. The simplest being what are the requirements
for carhbon going to be,” Dalion said.

The recent decisions of TXU and AEP to choose PC over
IGCC for their PRB-fueled plants highlights one of the vari-
ables that will govern technology decisions: fuel type. Another
will be elevation. The thinner air at high altitudes lowers the
capacity rating of an IGCC's turbine and requires a larger oxy-
gen separation unit for the gasifier. For this reason, last year's
energy bill calls for an IGCC demonstration project Lo be built
i a western state at an altitude of above 4.000ft, The project
must also be fueled with western coal,

Heel Energy recently announced a 33.5 million study into
the prospect of building a 300-350MW IGCC plant tailored o
the dermonstration project’s requirements, The proposed plant
would also have CO, capture technology mstalled from day one
of operations to meet the requirements of a Colorado law that
Jguarantces cost recovery to the developers of an IGCC plant.

The Western IGCC demonsiration project is part of a pack-
age of energy bill incentives aimed at speeding the development

of the new technolopy. The Energy Poliey Act of 2005 also
provides tax incentives for companies w work on somne of the
remaining problems with 1GCC technology, and 22 projects
recently applied for assistance. The Department of Energy is
also close to calling for bids from IGCC developers for loan
puarantees authorized under the energy bill.

Meanwhile environmental gronps at the very least want EPA
to force companies to consider IGCC i their project review,
something the agency has 5o far dechined 1o do. EPA is working
om a seftlement of a lawsuit challenging its position that should
be announced soon,

Texas air regulators have also refused o requise an [GOC
review inoalr permit applications, a decision that paved the way
for TEU s planned PC build,

Shoold the US put a cap on greenhouse gas emissions in the
foresecable future, the new TXU plants could have their 30-40
year operational life cut short, Clean Air Task Force (CATF)
coal transition project dircetor John Thompson told Argis,

Today, the US does nat have a carbon cap, bul prudent pow-
er companies need o assome there will be one when picking the
technology for their new coal-fired plants, Thompson said, Not
only can IGCC shicld a atility from the risk of “incredibly high"
carbon prices, it can also be used to make other commodilies
hesides electricity, such as substitute natural gas {(SNG), he said.

“What is important 15 1o have as much flexibility as possible
as you can with a billion-dollar asset,” Thompson said. “Tt's
clear to me that an IGCC plant gives you a lol more hedges
against unfavorable futore conditions.”

The environmental movement bas thrown its weight behind
IGCC based on the widely held view that COy, capure for a PC
plant carries such a high energy penalty that it's a lost cause,

“If we could do [carbon capture | with conventional coal
plants, ['sure wouldn't object. But T bave significant doubts that
they will be economic to employ as a retrofit,” Thompson said,

Thompson is a strong supporter of a privately financed 11-
lingis proposal to build a 630MW IGCC plant that can also pro-
duce SNG. The project, being developed by the ERORA Group
and Tenaska, recently completed its front-end engineering and
design (FEED) study — a report that will Form the basis for
a fixed-price construction contract. The FEED studies for the
various IGOC proposals are bighly anticipated by the industry,
as they will offer the best information yet on the cost differen-
tal between building IGCC and PC,

AEP expects o have its FEED studies for Ohio and West
Wirginia completed by the end of the year, Heydlaoff said, Both
plants will use GE IGCC wehnology, and AEP is anticipat-
ing the cost differential will ke less than some PO proponents
expect.

“That number will be of enormous interest and 0 wall be-
come known very fast,” Heydlauf! said. “They are hoping we'll
be no more than 10 pet [over the cost of building a PC)”

EPRI is involved in the preparation of some of the FEED
studies and cannot speculate about what they will conclude, But
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Dalon said the completion of 4 number of FEED studies before
the end of the year will be "absolutely critical” in shaping tech-
nology decisions on new power plant projects.

“We think i's going 1o be eritical to get some real data out
there,” he said.
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Alcoa, Vigo Coal open lllinois mine

Aluminum producer Alcoa and Vigo Coal will open the
Friendsville mine near Mount Carmel, 111., this weekend,
Alcoa told Argus today.

The mine will supply coal via rail delivery o Aleoa’s alumi-
nuin smeler in Warrick, Ind. Alcos spent $435 million for the
1{-year rights 1o 2 500 acres of reserves and development of
the mine. The mine's 1 million tonsivr production will supply
around 45 pet of the smelter’s fuel requirements.

The coal from the mine replaces coal from an expired con-
ract with Peabody Energy,

The Warrick plant produces 309 000 metric tonnes of alum-
num sheet annually, for products such as cans, said spokesman
Kevin Lowery.

Vigo also operates the Cypress Creck mine in Warrick that
produced 1.36 million tons in 20035, [t shipped 573,05% toos in
the first quarter,

Cowboy Coal goes to Bull Mountain

Fuels Management Inc. said today it will commercialize its
“Cowboy Coal™ beneliciation process at the Bull Mountain
mine in Montana, with production expected by the second
quarier of 2007,

Fuel Management Inc. (FMI) said it has reached a collabo-
rative agreement with the mine 1o build a plant at or near the
mine. [ts de-watering technology upgrades the heat content of
Powder River Basin coal, a similar niche 1o the KFx process,
which shipped its first commercial trainload of K-Fuel earlier
this month o the Midwest. Both companies aim to supply coal
o Eastern coal users rving (o meel more stiingent standards for
mercury and other pollutants without additional controls.

“We will be able to offer a higher Bio, environmentally
sound product 1o our customers and this apreement aids FMI in
the commercialization of its promising Cowhoy Coal technol-
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ooy, sawd Jerry Daseler, Bull Mountain Energy Project vice-
president of sales and markeling,

FRII has already conducted small-scale testing of Bull Moun-
tain"s 1030010400 Btu coal at the Western Research Institute
in Laramie, Wyo., said admimistrative officer Dianne Wyss,

A 27-fold scale-up of testing next month by Carrier Vibrating
Eguipment Inc. in Lounisville, Ky., will determine the size of the
reactor that will be built and the upgraded heat content of the
product, she said, Results are expected in Septerber,

“We are confident it will be profitable but we don't know
how profitable,” said Wyss.

Coniboy coal differs from K-Fuel in that the coal-drying
process is done at ambient pressure and low lemperatures in the
presence of oxygen, reducing the risk of combustion after treat-
ment, FMI said. Thirty percent of PRB coal is water, and the
process removes nearly all of the water, FMI said. The process
upgrades PRB coal at a cost of roughly $15 10 5204100,

KFx reports no problems with the stability of its K-Fuel.

The underground Bull Mountain mine, operated by its cur-
rent owners BMP Investments since mid-2003, ransports coal
via truck to 4 rail loadeut, but construction of a 35-mile rail spur
to BNSE should start soon and be completed by the second half
of 2007, Daseler said.

The development of the mine bas been delaved by environ-
mental and (mancial concerns. The mine prodoced 162,000 wons
in 2005, and has ramped up this year with 220,796 1ons pro-
duced in the first quarter, aceording to federal data.

Infrastructure is being added to the mine; including a long-
wall, with the expectation that volumes could go as high as 10
million wonsdyr, Daseler said.

Detroit Edizon recently signed a non-hinding letter of intent
to buy coal from the mine. The mine 15 expected to supply the
Roundup power project that is being redesigned to an 11,000
bid coal-to-liguids plant, although it has not yet applied o
amend its permit, The Roundop plant would be the first CTL
plant in Montana,

DOE provides CO, capture update

Carbon sequestration is poised to become o key technol-
ogy option in the effort to curb global warming as research
continues into post-combustion carboen capture and field
tests for underground CO, injection begin, Tederal energy
officials said yesterday,

The lack of post-combustion CO, scrubbers capable of
serving existing coal-fired power plants withoat draining their
output is a major barrier to winning industry support for any
form of carbon regulation in the US.

The annual report of the Carbon Sequestration Program,
which is jomtly run by the Department of Energy (DOE) and

——

the Mational Energy Technology Laboratory (WETL), highlights
three potential CO,-scrubbing echnologies.

Pilot-scale tests of an amine-hased CO,-capture technology
viclded a reduction in the amount of energy needed W sequesier
carbon from the flue gas, the report sawd,

Instead of a 30 pct energy penalty for CO, scrubbing, Uni-
versity of Texas tests at a 0.3MW facility resulted inoan energy
penalty of around 28 pet. NETL officials said,

At the same time, 'novel™ materials are also in develop-
ment. New sorbents, known as metal organic frameworks,
show “preal promise” because they may be capable of adsorb-
ing nearly five times as much CC, as commercially available
adsorbents.

The development of ionic lhigquids may also improve the ef-
hiciency of CO,-capture systems that dissolve CO, in control
solution, fonic liguids may be able to hold around 66 pot more
0y, than commercially available solutions, the report says,

As for the storage question, a series of regional partnerships
tasked with finding geologic formations in North America capa-
ble of long-term carbon storage are beginning 1o actually inject
COy, underground. The report says 25 field tests are planned
for the validation phase of the long-term storage portion of the
[T aTam.

“These field tests will expand our understanding of the CO,
storage option, facilitate more accurate estimates of CO, storage
capacity, and establish a national mfrastructure that may support
future carbon sequestration deployments.” the report said,

The Carbon Sequestration Program wims o identify technol-
ogies by 2012 that have the potential to capture 90 pet of CO,
emissions from a power plant while raising the cost of genera-
tion by less than 10 pei. On the storage side, the program’s goal
15 toy find technologies capahle of permanently sequestering 99
pet of the CO, mjected.

French firm Alstom wins KCP&L contract

Kansas City Power & Light awarded a 3700 million con-
tract to French engineering firm Alstom to design and build
a boiler and air guality controls for the Intan Generating
Station near Weston, Mo,

The contract is Tor environmental contro] systems on the
existing 67T0MW latan 1 unil and the boiler and controls for a
new S30MW Tatan 2 unit.

The new unit will be completed in 2010, Alstom said.
“Alstom will provide a solution for [atan 2 thal integrates
the latest boiler technology with post-combustion air emissions
control equipment,’” said Philippe Joubest, president of Alstom
Power Turbo Systems/Power Environment Sector. “For latan 1,
wi will integrate several components o bring the plant up o a

very high environmental standard.”
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