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MINUTES OF THE SENATE UTILITIES COMMITTEE

The meeting was called to order by Chairman Stan Clark at 6:00 p.m. on May 1, 2004 in Room 526-S of
the Capitol.

All members were present.

Committee staff present:
Bruce Kinzie, Revisor of Statutes
Raney Gilliland, Legislative Research

Emalene Correll, Legislative Research

Conferees appearing before the committee:
M.. Lee Allison, Kansas Geological Survey and Chair of the Kansas Energy Council

Others attending: None recorded

Senator Clark opened hearing on:

HB 2703 - Valuation of rebuilt salvage vehicles for personal property tax purposes.

M. Lee Allison appeared as Chair of the Kansas Energy Council and explained the need to have a funding
source to offer as a part of the Kansas bid for an experimental coal-fired electric generation hydrogen
facility, and carbon dioxide sequestration project that would qualify under the proposed U.S. Department
of Energy sponsored project known as FutureGen. (Attachment 1) The Attorney for the Kansas
Development Finance Authority had advised the Kansas Energy Council on the previous Wednesday that
the KDFA did not have the necessary legislative authority to issue revenue bonds and specific legislative
authority would be required.

Moved by Senator Tyson. seconded by Senator Barone, to strike the current language from HB 2703 and
amend in the language prepared by the Revisor of Statutes to provide the KDFA authority to issue revenue
bonds in the FutureGen project and to pass HB 2703 out favorably as amended. Motion carried.
(Attachment 2)

Adjournment.
Respectfully submitted,
Ann McMorris, Secretary

Attachments - 2

Unless specifically noted, the individual remarks recorded herein have not been transcribed verbatim. Individual remarks as reported herein have not been submitted to

the individuals appearing before the committee for editing or corrections. Page 1
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A briefing paper on

Building FutureGen in Kansas
March 15, 2004

What is FutureGen? FutureGen is a proposal by President Bush to build the world’s first coal-fired
electric power plant that will have near-zero emissions, generate hydrogen, and geologically
sequester CO,, a major greenhouse gas.

The 275 MW plant will serve as a prototype for new technologies in coal gasification and combined
cycle power generation. Because of the research aspect of the plant, power output is expected to

fluctuate.

Key elements of the project are the proximity to geologic sites for CO» sequestration and accessibility
to a variety of fuel sources to test the efficacy of the plant.

What would it bring to Kansas? In addition to the economic value derived from initial construction
of the nearly $1 billion facility, the state hosting FutureGen will be at the heart of 21%-century energy
and environmental technology. FutureGen is expected to produce electricity with virtually no
atmospheric emissions, dramatically improve the efficiency of electricity production, and produce
significant quantities of hydrogen. Many of the plant operation positions would require highly-
trained and highly-paid professionals. A power plant of this size and complexity also must draw on
the surrounding communities for ongoing services and supplies.

The FutureGen plant would be an incubation center for new technologies in energy production,
pollution control, production and utilization of hydrogen, and geologic sequestration of carbon
dioxide. New businesses could be expected to capitalize on the project technology and products.
These would include oil companies that need CO, for enhanced oil recovery projects across much of

the state.

FutureGen would attract visitors from across the globe to iearn from the new technologies being
employed. We will propose that the plant incorporate a significant outreach program for technology

transfer. In addition, the research mission of the project could be cooperatively linked with Kansas
universities for spin-off projects, research, and education of students.

Who pavs for it? The U.S. Department of Energy (DOE) estimates the cost to design and build

FutureGen to be about $950 million. DOE will provide up to 80% of the cost, if an industry

consortium composed of at least 20% of the U.S. coal producers and 33% of the U.S. electricity

producers funds the remaining costs. The consortium has formed and is negotiating an agreement

with DOE expected to be completed this spring. The consortium has committed to provide up to

$200 million towards the project. DOE expects foreign contributions to reach $80 million. The

consortium estimates that another $65 million will be needed to complete the funding. Senate Utilities Committee
May 1, 2004
Attachment - 1-1
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Who decides? The industry consortium approved by DOE will design, build, and operate the plant,
although they may contract out much of those tasks. Battelle national laboratory in Ohio is providing
management services for the industry consortium. The consortium will decide on the plant site and
design, and submit their recommendation to the Secretary of Energy who can respond only with a
‘yea’ or ‘nay’ decision.

DOE delivered a report to Congress on March 4, 2004, outlining a timeline and process. Possible
host sites for FutureGen are scheduled to be identified by October 2004 with final site selection set
for two years later, after NEPA review. The industrial consortium will apparently establish criteria
and deadlines for consideration of host sites. One criterion will be demonstrated ownership of
proposed sites.

Does Kansas want FutureGen? A statewide open forum was held at the University of Kansas on
March 35, 2004, sponsored by the State Energy Resources Coordination Council (SERCC). More than
30 representatives from utilities, industry, state agencies, legislature, congress, and academia
reviewed the project and unanimously agreed that Kansas should compete to host FutureGen.

How do we get it built in Kansas? SERCC will appoint a representative committee to pursue
FutureGen. The committee will work with DOE and Battelle to determine bid criteria.

What does Kansas have to offer?

« Value-added CO, sequestration in Kansas oil fields for enhanced oil recovery

« Central location and proximity to national rail lines to transport coal from all areas of the country
- Existing property tax exemption for new power plants

« Access to KDFA financing for much of the plant as pollution control equipment

« A package of other favorable state treatment on tax, regulatory, and financing issues
« A neutral location (none of the consortium members are based in Kansas)

« Numerous viable potential sites

« Potential CO, sequestration in eastern Kansas coalfields

« One of only 4 sites nationally that have geologically sequestered ‘smokestack’ CO»
« A well-established track record with DOE

-

What is the competition?

- Tllinois — aggressive financing package, strong state and congressional leadership

« Texas — $10 million state general fund allocated for matching funds

« Ohio, West Virginia, Montana, and North Dakota are among a dozen states or more publicly

describing their intentions.

Links and references
http://www.kansasenergv.org/futuregen/info.html
httn://v\rww.fossﬂ.energw‘.govfm"ograms/nowersvstems/futuregen/fumregm report march 04.pdf
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This repert is submitted pursuant o Confersnce Report N . 108-320, dated Cctober 28,
2003, accompanying P iblic Law 108-1C8. Department of intericr and Related Agencies
Agpropriation Act, 2604, The confersnce recert identifies 33,200,000 to initiate the

“CutursGen program.” It further directs that, “The funds provided for the FutursGen
crogram are confingent on the recsipt of 2 "crﬂstete pragram plan that clearly and fully
deiineates by project and by year the funding for sach slement of, and milestone
ssscciated with, the FutureGen grogram. This plan should be closely cocrdinated with
industry ccoperators anc stbmitted o the Fcuse and Senate Cammittees on
Appropriaticns ne later than Decamber 37, 2003, The managers understand the nesd
ior a lower cost share for the inifial research and planning stages of the FutureGen
prograrm, But any demonsiration component must inciude at least a 50 percent indusiry
cost shars.”

Mission Need and Background

On February 27, 2003, the President anncunced FutureGen, a 31 billion cost-shared
project to create the werid's first coal-based, zero amissicns eiectricity and hydrogen
production power plant. This project suppcrts rscom mmendaticns in the Naticnal Energy
Policy (NEF) issued in May 2001, which highiighis the need for a broad policy o “protect
naticnal and econcmic security by promoting & diverse, secure source of reliabie,
affardable ancd envircnmentzily sound snergy.” an d ecognizes that *... if rising U.5
alectricity demand is T be met. then ceal must piay 2 3 significant role.”

ss ocne of the four strategic goals contzined in the
Qepartment of Energy’s (DCE's) 2003 Strategic Plan: “To protect our National and
accnomic sec*ur'.ty by _crcmcnng diverse suppily and delivery of reliabie, affordabie, and
environmentallv scund snergy.” By aliminating snvironmenial issues as barriers o ccal
use through the use of sfficient generaiion ©C hncicgies and carben sequesiration,
FutureGen will enabie the continued use of secure, demestic coal rescurcas for our
future energy needs. The production of hydrogen from FutureGen will suppert the
President's Hydrogen Fuel Inifiative © creaie & F1ycirr‘ger economy for transponanon‘
and. FutureGen will also provide z unigue resi-wond opporiunity tc prove the feasibility
of large-scale carben :eq;..c:traflc.,, 3 key potential sirategy ic reduce the risks of
climate change. Widespread replicaticn of this fechneicgy by the private sector will help

to meet the energy and snvircnmental needs of our Naucn's expanding economy
growing sopulation, and fising standard of living. Absent the zero-emissions option aof
z—umreGun coal’s sontricution o the Nancr\ snergy mix ccuid be severely curtaiied.

FutureGen 11r=‘::"lu agdress

thug limiting the fuei diversity of our slectricity supcly porifolic, and increasing. our.

dependence on more sxpensive and [ess Secure SOUITES of anergy.
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fectricity;

» Providing scientific anc technclegical inform ttor and analysis to assist
oclicymaksrs as'*ci’ requlators in their decision making;

= Focusing on gublic Denefits-driven investment in high-risk. high-return technalogy
that orivaie companies aicne cannct undertake: and

Crz==ting viable fossil energy technoicgy cpticns o address giobal climate

Futur=Gen's Integration of concepis and compenents is kay to proving technical and
cperational wrami;t\: ic the generaily consary ewr risk-adverse coal and utility industries.
=rt8hrazvcr issuss such as the dynamic etwesn upsiream  and  downsiream

subsystems {2.d.. be en interdependent subsystems such as the ccal cenversion and
gpower and hydragen producticn Q\,fc*ﬂr"s and carbon separafon and sequestration
svsiemsj can only be acc:re sed by a large-scale integrated facility cperation.  Uniess
the production of hydrogen anc 2 ectricitv from coal integrated with sequestering carben
dicxice can be shown o be feasible and cost competitive, the coal industry will not make
the invesimenis necessary ic fully realize the potential snergy security and economic
benefits of this plentiful, domestic 2ne rgy rescurce.

""a‘ 4]
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Surmmary Project Description and Scope

it e

75 MW inet squivaient autpul)

ne FuursCen plant is planned G
facility that procduces beth eleciicity and hydrogen, a nd seguesters cne million metric
tons of carbon dicxide per year. FutursGen wiil contain companents which constitute
high risk research activiies as well as compenents which are commeraial demacnsiration.
The FutureGen project will empicy advancec generation coal gasification technology
integrated with combined cycle siectricity generation, hydrogen production, and capture
and sequestraticn of carban dicxide (CQq). When operational. this zero-smission faciiity
will ne he cieansst “ossil fuel-fired power plant in the werid. The project will reguire at
least 10 vears fc compiets, with results ahar-,; amoeng ail participants. industry, the
snvironmental community. and the public. TCE will also invite participaticn from
internaticnal partners in the initiative. Tris will maximize the global applicability and
acceptance of FutureGsn's results, which is necessary for building an internaticnal
consensus on the role of coal and seguestration in addressing glcbal climate change
and snergy security. Broad sngagement af stakehoicers sarly on in FutureGen is crifical
tc achieving an understancing and acceptance of segquestration and Z=ro-SmIssicns Cta

uftiizarion.
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=
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Toc prove viastiity. sequestancn [echnclogy must be tested anc validated at a
meaningfully large scale uncer real-werid conditicns. This reguives ihe gperaticn of a
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Figure 1

Performance Parameters Beguired tc Obtain Desired Quicome

Cre of FutureGen's' fundamenial goals is © cvercome envircnmental constraints,
especiaily potentiai ciimate change impacts of CO; emissions, sssociated with producing
electricity and other forms ef energy frem coal. It is expected the FuiureGen project will
prove the technical feasibility and make economically viahie zero-=MiSSioNs POwEer
plants by producing slectrisity and hvdrcgen from coal (the lowest cost and most
abundant domestic energy resource}, while capiuring and seguestering the CGCa
generated in the process.

The glant will employ ceai cenversion lechncicgy © gasify coal, oxygen, and steam (o
produce a hydrogen-rich “synthesis gas.” After axiting the conversion reactor, the
composition ef the synthesis gas is “shiften” © producs a scncentraied gas siream of
- hydrogen, steam. and CO,. Fellowing separation of these three cocmponents. the
producad Hydragen car be used o power a8 Jas turbine and/or 2 fuei cell o generate
ciean slectricity. Some or all of the hydrogen can aiso be used as a feedstock for
ciiemicai plants or petroleum refineries. Steam from ihe process can be condensed.
traated. and recycied into the gasifier or added (o the plant's cooling water cireuit. GOy
from the process will be sequestered in deep uncerground geolcgic formations that will
be intensively mcnitored © verify the permanencs of CQ. siorage. Suitabie geolcgic
rEserveirs for sequesiration must be located in clcss oroximity tc the plani.




=SiacHsn iechnical ?EES‘L—HI‘, and sconomic

nydrogen from coal with near-zars Smissions |

1 electricity and

with carben

Veriiy affectiveness. safely, and germanence of carbon seguesiration;

Estabiish standardized iechnclogies and proteceals for CC; measurement,
rmenitoring, and verification: and,

Gain acceptancs by the coai and siectricity industries. snvironmental community,
international community. and public-at-iarge for the concept of coal-based
systems with near-zsro carben smissiens threcugh the successiul operation of
FutursGen.

The funciicnai performance requirsments of the FulureGen project include plant
performance  and "”—cuesiram,n menitoring and verificaticn criteria.  The plant

SE!""C"mc‘"uE' criteria ar

The CO

Sequester CC- at an cperalionai rate of approximately one millicn tons/year:
Procduce sle
~

wicity and hycrocgen at ratics (may be variable) consistent with
markei nesds ¢

s {equivaient io giant capacity of ~275 MW net electricity cutput);
Sequester at least 30 percent of SO, with potential for 100 percent sequestration;
Include capability Tor co-sequestraticn of contaminants with COg;

Flant lccation consisient with adequate feedstock availability, market for
oroducts, and proximity to gecicgic formation for sequestration (e.¢.. tnmineable
ccal seams, depleted ail and naturzl gas reserveirs, deer saline aguifers, basalt
formaticns):

Envircnmental {Zero smissiens) requirements:
> 35 percent suffur removal
< 0.05 [B/millien i"-"tu N‘C‘-x =missiors
< 0.005 bimmtlion B
> 90 percent mercury :mmcval

Design permits full-low testing of advanced technoicgies. anc is “locsely

integrated” i© increase flexibility and snhance operadility and reliability.

()

Sequesiraticn Monitering and Verification performancs criteria are;
Accurately quanify siorage gotendal of the gecicgic fermation:

Cetect and moniter surfzce leskage, i it ocours (capability tc measure CG,

3/4/2004
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= P N st Mo ot B e i e i B g d s iy S A
s Erovide the scientific basis for carcon acccunting and assurances OT EIMRanent

= Accournt for oniaminanis: and.
» Develcp information necsssary i ssumale COSiE of futurs

3ysiems.

FutureGan's goals and schedule ars aggressive. and include some high-risk activities,
but are judgec to be achievable by quaiified public and private-sector scientists and

snginesrs. When achieved, ruturaGen sechncl cgies will provide the basis for a
pcn:rmallv huge lang-term public Denefit. Publiic invesiment is rpr‘mred o ofiset the hich
risk associated with this -*raiIEf*tglrg 3 »ueavor It is nct cossible tc reach FutureGen’s
swrefch goals using oif-the-shelf commercial Echrc‘c_-\_-_f. However, an industrial base

now exisis for designing several critical FufureGen components, such as gasifiers,
ciean-up trains, and turkines, afthough their sfficie rc'es‘ srvironmenta! performance,
rziizhility and econcrmics must be sigrificanty ac vanced and tested. A key piecg of
FutureGen is proving the viabiiity of seguesh raticn and its integration with 2 power
facility.

 FutureGen alsc cffers the cpporiunidy i€ incorborais 2 nigher-performance, advanced-
generation subsysiem. 2.4.. the fransport reactcr now at an advance develepment
rage. Also. while first generation ccal-cased gas stream clean up {rains have
suceesstully cperated at commercial scale. thers ars onty two such systems operating in
an integrated Gasificaticn Cambine Cycie { CC configuraticn (the Tampa and Waoash
ciean ceal demensiraticn projecis). These systems dc not remove emissions of
'wc:i!utarrq and carbon dicxide ¢ the near zarc levels required for FutursGen. In
addition, while naiural gas combustion wrbine igchnciagy is sommerciaily maturs, there
ars ne turbines availabie iocay that ars cagable of running on coal synthesis gas. let
aione 100 percent hydrogen. as required © reach EutursGen performance levels. As a
final goint, no currenty uce=ar1rg IGCC piant has an integrated carbon capture and
sequesiration capahiiity.  Aithough ongeing sequestraticn R&D efforts will orovide kay
data o suppon FLl'LII’-:L:.b"‘ it is critical o establish the capability tc seguester carben in
a cost-competitive infegratec system - a xey FutureGen goal.

o
ur

Project Cost

The FutursGen r_';lf;'-iﬁcf:

Tachncicgy Laboraiory.

‘net sguivalent ouiput) 2

segussiers ane millicn meric ton
is

total cost. as ssfimaiec oy the DOE National Energy
baseci on a referance facilitv design for a nominal 273 MW
e that orocducss slectricity and hydrogen and annuaily
of sarben diexids. The =stimated cest is based an a
“hoticm-up” cost analys =& groject management (including stakeghclder
invcivement. rsguiatcry reviews. and  indemnification issues!. hardware, design.
constructicn. and ssting. This cost sstimarte nciudes:

roic

m

s roject defipiticr. feseg lining =nd sompliance wmih the Maticnal Envircnmental
Fcitc; Act:

(¥
£
£
&
(=]
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» on Caciurs,
icatcnl
» Shakedewn and fuil-scaie cperalion:
o ren ~
s Ssguesizsiion: anc

s Sitz menitoring.

Cost Element Estimated Costs

(SM)
Piant Cefinitiorn. Base lining, anc NEFA a1
Plant Procurament and Consiruction 480
Shaksdown and Full-Scale Qoeration 138
Sequssiraticn {design and construction; 181
Site Mcnitcring iC
Totai 850

Project Cost Sharing
Of the 950 million of wotai funding rsguired ic accomgplish FutureGen's cijectives. $250
millicn (26 percent; of dirsct funding is axpected t© ge provided by the sxisting industry
consortium. DOE will crovide $500 millien in dirsct funding for FutureGen. and $120
millicn will ce fundec from the DOE seguestration program. DCE will use its best efforts
0 achieve or =xcesd & minimum S0/2C ccst shars for the $12C million R&D from
partners outside the sxisting consartium. To the extent that the axisting conseriium
members are invaivad in the sequestration B&D scope. their averall project cost shars
will be caprped at S25C million. internaticnal partners are sxpected (o orovide an
additionai 380 millicn (8 perceni). This cost-share allccation is based on the following
consiceratons: ’

3 The;
s Tns G nclud &g
unproven technciegies ar full-scale (especially integrating the s@gquestraticn
as0ecis):
. expeciations of markat
znsing revenues o be
1 for the investment and
2 driver {cr carten management
ana.
3 rasult from NS Airstof-2-xina

< sacuestralien
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FutureGen Froject Funding Profile (SM)
Cash Ficws |
B DOE DCE - FutureGen | Intermational | Total
Direct | Sequestraticn® | Censoriium
i
| 2004 g | 2 | 11
2005 18 | | 7 | 25 |
2006 13 7 | 25
2007 30 | 20 ? 5 73
2008 100 | 38 | 6 144
2003 89 ! 24 i 43 i 8 Po164
201¢ | 57 | 24 32 ‘ 10 i 123 |
2011 | 33 ! 4 18 | 10 | 65 |
201z ¢ 323 | 34 : 18 12 87 |
20013 ¢ 268 | 34 ] 19 i 12 g1
2014 | 34 | 19 7 | 60
2013 | 38 | 24 | 7 70
2018~ u | ' '
20138 i 4 | 3 i 3 10
| Tatai | 500 | 120 | 250 i 80 | 950
I~ See discussicn on cage 3 {or Sequestraticn funding details. i
3/4i2004
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Funding Profile

srofile e oresented grachically in Figurs 2 Selow,

2004
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3005
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2608

Fiscal Year

2002

200

20T

Figur= 2

| DOE Direct. .,
D osMM: .

oo 4
i Sequestrativm:

2012 207F 2013 2015

sents the project funding required for each majcr FutureGen cost element by

FutureGen Major Cast Elements by Fiscal Year (§°'s millions)
Major Cast FY FY FY Y FY FY FY FY FY FY FY FY | 2016- | Total
Elements 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2074 | 20715 | 2018
Plant Def. &
-NEPA 11 25 25 29 ar
Hase Afant
Proc. & 35 140 134 79 15 27 aa 480
Const.
| Shakedown &
4 30 44 14 52 51 197
Seguesiration
1 10
Wonitaring 4 — - = s 2 scafls »
FY Totais 11 25 25 = 144 164 123 7] 87 a1 sa | 70 10 950
Figure 3
342004
8
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each of fhese actvities
il aspects of oroject
important continuing effort on

_t:tua; luncru szru:’r*cr-
includes inherent ccsis
management. Inciuded in groject management

oroad sigksnhcider inveivement ecuca'ucr and cutrssch that goes beyond that
ass BA) Tmis ““rt is intenced

ociated with ‘me Naucr ':ne gy Palicy A
‘wOrk Towerss | 4 1
=nd the zerc smissicns cCal CoRcas

e
SCHESI =fcn
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Plarning and project-initiation  activities inciuce continuing techneicgy assessment
sctivities initiatad in SY2003, gathering information on cancidate sites and praparaticn of
Mational Environmental n-**hr‘« Act (NEPA) and snvirenmentai impact statement (EIS)
cocumeniation.  Assuming an award is made o industy in July 2004, FutureGen
prefiminary design activities will e nitiated.

MEBA / SIS — The Naticnai Eavircnmental Poficy Act (NEFA; reguires DOE to fully
cersicer all —rwronmen =] ém:ecs before proceeding mlf'r detailed design and/or
Batm Lo cf'cxu. i it will likely o8 2 path activity and will

z onit
= sovircnmeniai Hcrmaton

AECoSSRaT Zo 71 on Deth ithe sile and
prcc 053 d £TGiEC participation i© inciude at least cne majer pubiic

et ng Preiec tS"‘crrc; arc sufficient public comment pericds o allcw for infermed
Gl ussicns cn he a- vircrmental and sccic-sconomic impacts of the project. Wark on 2
draﬁ v:ﬂ\ﬂrcnmcrrt Impact Siatsment (EIS) will be initiated during FY2004. The EiS will

be reviewed by :-u_ib]t:CZ matter axperts and mitigation strategies developed o address
significant environmenial impacts. DCE funding for this activity will be 52 million in
FY2004,

Sita Assessment / Ssiecticn — To expedite NEPA, the Industry Consoriium will need
complete the process for identifying ¢ ancidate oroject site(s) prior t© the end af FY2004.
The Conscrium will identify candicats sites znd gather environmental infarmaticn so
that potential sites can be fully characterizec and analyzed. During FY2004. the
Conscrium must also securs avidence of site ownership anc aCCess. DOE funding far
this gotivity will se $71 million in FY2004.

: / Preliminary Faciity Design — ‘Freliminary design’, censisting
d:\.c]ch c:nr‘? :ng]r:nn]pc scijvities. .:

ot -:—ariy of c:"ce"‘f 2 an proceed in advance of
jaled activities. NEP. greciudes DGE sharing in any design andfor
constr C:lcr' cosis that would extend beyend greliminary gesign, untl afer MEPA is
compieted. Maintaining the groject schedule Mill requirs that DCE spend §8 millicn and

the \‘unscr‘lum spend 32 millicn an this activitv. in FY2CC4.

=
m
.'U
J‘.a
ﬂl
ﬂ'l

Frincipal 708 Activilias

ey

NESA £ 518 — NEFA activities will continue througn FY200S. Feilowing issuance of the
~ugiic comments will Se sciiciied and a putiic mestng neld on the Craft I8

—
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Final EIS.
-4-~11:. CD‘:"

ry will oe 32

racierizaticn will be
n desig g ing studies will be
incorporated inic defailed acivities., 35 appreprizte.  Typically, baseline
anvircnmental mcenitering daia must be gathersd to support not only NEFA and
Farmitiing activities. but aisc Design/Enginesring. These data will likely include air
quality, water gquality, gecicgical/scil. seismic, wildlife, and sounc/noise level surveys of
the site as it exisis hefore consiaucton cenjlns After the piant is built, these surveys may
be rzoeaied and comparsd {0 site baselines to determine the environmental
characieristics of cosraticn. DGCE funding for this activity wiil be $3 miilian in Y2005,

.nn:e'eq wnrg

Techncicgy  Assessment / Preliminary Design - Candidate techncicgies will be
considersd and svaiuaied under his E‘:"ilV!I}f. Crticns will be censidered in terms of
SUCTESS Hcterudi anc leading edge characieristics.  Prefiminary design actvity will
include concsptual desigrn a ?I*e nlant’s power frain, air secaration units, turbine and
steam cycles anc ather generic Ba {am,e of piant aUAI“E."‘ systems. DOE will spend $13
millien anc the Tcnscrtium 37 millicn on techncicgy assessment and praliminary design
in FY20CS.

& A orocess will be completed with review and approval of the Final
EES. Subsequent to Final E1S aporeval, the NEFA precess will be compieted with the
f i Decisicn. DCE funding for this activity will be §1 million during

Permitting — Permifting activities will te initiated during FY2006 and necessary
permiting will be completed before start of detaiied design.  Crdinarily. aonly a few
permits {2.g.. air, waier, construction} requirs long lead times and/or public hearings.
However. a large project such as Future Gen wil require many state and lccal permits,
and their issuance will thergfore te siaggs rad betwesn FY2006 and FY2007. Another
factar affacting the permitting schedule is ikely © be the ¥rst insiance’ natlire of many
technical and environmental asgects of FutureGen and the ability of state and local
reguiatcry officials o develep and adopt novel permitling strategies in an expedient
manner. DOF funding for this activity will be $1 million in FYZ2006.

Site Mcmrf*nrg and Cheracterization — Site TLF"I[CF ng and characterization activities will
continue in FY2008. CQE funding for this actvity will be 53 millicn in FY2CCE,

Technoicgy Assassmert / Frefiminary Design — Tachnclcgy assessment and preliminary
design will continue in FY20C8. DOE will spend $13 million and the Conscriium wil
spend 37 miilicn for this zctivity during ~7ZC0E.

42004
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AcHvities

Erincipal FY

mitting — Fermitiing activiiiss will be completad in iate FY2007, and will likely be ted
0 a Sit sful cuicome aof the NEFA raview. Permits must '3 in hand pricr to the start
of cons rucucn DOE funding for this sctivity will te 52 miilion in FYZ2007.

ey

r'J

Site Monitoring and Characterizaticn — Site mcnitoring and characterization activities will
be completed. DOE funding will be 33 millicn and he Censcriium will spend 51 millien
for this activity in FY2007

Technolcgy Asssssment .’ & ﬁf;r'irram Design — —wx.ctcgv assessment and greliminary
design will nearly te :qu-eT» by the end of FY2007. TOE will spend 311 million and
the Conscrium will spend 32 millicn for this activity dur. ng F2007.

Datsiled Slant Design and Procurement - Detailed design activities will be initiated
during FY20 O._ The largest project funding expenditures generally cccur in

construction, beginning with the identification and purchase of long-ead equipment.
\ajor bid packages wiil be defined anc issued tc subconiractors for construction.
Bropurament 2 agtjvities tan arfect ﬁur"c}FF and scheduie SEL.HITICG.% Ihi scilis ,mﬂcrtar’t thet

b

they be planned well and tracked clesaly. Long- iead procurement activities will begin in
FY2007, so that censtruction activiiies can procesd smcethily. DOE funding will ue 334

millicn and the Conscrium wil :pern. 316 million for this actvity during FYZ2G07.
Internaticnal contributiens to this actvity are sxpected (o be 35 million in FY 2007.

Fringipal =¥08 Aclivilies

’e*j - Cetailes design actinties will cenfinue in =y20pR. DCE will
million for this activity in FY2008.

Srecurement and Construcdcn — FutureGen wiil invclve censtruciion of an advanced

sower slant 2nd 2 sequesTalicn faciity. Thiz will sasically entail twe parallel, large-scale

3/4i2004
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Major construction activities will include
and gualityl, confractcr mehiiization and
2008, constructicn will focus on eivil
iasis for the sequsswaticn facility. DCE

g e st e .
! spend 333 millicn for this activity during
o3

- axpecied tc be $E millien in FY

Intgrnalcnat ¢

Frincipal &y 02 Activities

Detaiiecd Flant Design — Detailed piant design will ce completed in FY2009. DCE wiil

spend 372 millicn and incustry 35 millien for this activity in FY2008.

Procurament and Censiruction — Canstruction activities will continue through FY2008 for
poth the power piant and the sequestration faciiity. DOE wiil spenc $101 miliior and the
Industry will contricute 328 million for these aciiviies in FY2008.  Intematicnal
contributicns to this activity are sxpected to be 58 millien in =Y 20CS.

Frincipal FY10 Activities

Censtruction — Constructicn activities will continus through FY¥20310.  Mechanical
activities will be compisted. incitding the instailation of major squipment. DOE will
spend $81 millicn anc the Industry will spend $32 milficn for these activities in FY2010.

o

Intsrnaiicnai contributicns 1o this activity are expected to be $10 million in FY 2010.

Frincipal /Y11 Activities
Construction — Construction activities will be ccmpieted by the enc of FYZ011 for both
the power plant and the sequesiration facility. DOE will spend 315 millicn and the

-

ingustry will spend $10 millicn for construction in FY2011.

Shakedown and Star-up — Star-up cperaticns for the power plant and sequestration
faciity will commencs. U icns data will be legged and menitcred.  Project reports

will be reviewed anc issued. Early operations typically invoive scme degree aof
debugging, and gerhaps sven some re-design andicr engineering fixes. Subsystems
{inciucing sontrci systems) at both the powsr giant and sequestration facility will be
checked and iested. Vendors will e consulted and required fo make warranty repairs or
to replaca any squipmeni that dces nct perorm to specificaton. Flant aperaficns
personnel will receive classrcem andfor plant simulator fraining, to be followed by hands-
on training throughcut shakedewn and start-up eperations. DOE funding for shakedown
and siart-ap will ce 318 million and the industry wiil spend 512 million an this activity in

oyenii.  internatienal contributicns fo this activity ars sxpected to be $1C millien in
PR S0 el .
[ AT

Frincipal 7Y 12 Activilies

Futl-Scale Creraticn - Fhase 1 operaticns wiil include data coilection and reperting.
Smpnasis will shift sguarsly rowarc completion of test clans and achieving maximum run
duraticn. Cconiindous powar will e generated resulting in the first plant revenue.
Lssscns learned cunng the orevicus year of starcup anc aarly cperaficns will be

documented 3nd ouilt upon. DCE will spend 52¢ millien and the industry $13 million, on

3/4,200
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inie oniributicns o this acivity ars

Erzse 2 Seguesirzton (Design and Srocurement: — I mid-FYED *.’2 Phase 2
Seq sment actvity! «:iI! segin and precsed in parailel with
Fha ol S, Su,.;:iem a3j NEFPA sompiiance cccum:nts will be
oreparsd, i 7 . a1 S cemsiructicn actvities will axtend the sequestration

moritcring grid ile % 1-mile (Fhase 1) tc S-miles x S-miles {rhase 2} in
geographic coverzge. DCE will sperd 327 miilicn and the Incustry §13 miilicn an this
sctivity during Y2012, International centributions o this activity-are axpected fc be $10
millicn in &Y 2072 -

Principal £Y713 Actvilies

Fufl-SBcafe Cperaifon — arations will continue through FY2013. including cata
collectien and r=gorting. mphasis will tegin © shift toward maximizing reliability,
avaiiabiiity and maintainabiiity (RAM) Soilewing cocmgletion of Phase 2 Cons truction
{Sequestration], Phase 2 operaiions will commence. COE will spend $18 million and the
[ncumm 319 milion. on full-scale oceraticns in FY2013. internaticnal contributions to

this activity are expected i be 32 miliien in FY 2012

Cper
&
L"_

Seguestraiien (Design, Frocurement anc Censiruction) — Phase 2
traticn system msrailanon will be completed and eperations will begin in mid-
DOE will spend $31 millicn and the Incustry $10 millicn for these activities in

-

internaticral contributiens fo this activity ars excechH tc be 510 millien in FY

Principal FY14 Agtivities

Fuil-Scaie Operation — Goerations will continue in Fy2014, with emphasis on maximizing
SAM anc on Fhase 2 {ssquesiraticn) c-l:er“iions‘ Data ccilection and repcrting will
cortinue, and the final regort will te autlined. DOE will spend $34 million and the
Cansortium 539 millicn. on iull-scale cperalicns during FY2074.  International
cantibutions o this activity are expected o te 57 millicn in FY 2014,

rincipal 7Y15 Activities

Full-Scale Operation - Creraticns will contnue in F¥2013, inciuding data collection and

reperting. Emphasis will te on maximizing ﬁ;-\'\:l ex_ncu:nng Phase 2 (advancsd
tE‘CﬂT’LJCGV] gperaticns. and drafting the 4nat report o e issued In FYz014. and liksty
DOE will spend §28 """licn and the Conscriium $24

CCHE} ‘FC r\-r -"lll‘n[:n_ -Jr“IHrT'DQ) i
Fy20+ 5. Internationzal contributions to this activity

i

millicn. on fuii-scaie speraticns ¢
are sxpected (o 5 57 millicn n &

s i o e i e
Principal Actviies —FY 720 777

Site Menitonng — Menitcning of SE’-‘LE:LET—‘G 0, will 9e carried cut during FY2C13

rhrcmh £von3 foilowing completion of the - utureGen sower plant and seguestration
facility cperaticns.  Seguestersd CC. will be monitcrad gecicgically, and remediaticn

TI‘{L:'EEL.GS seveioned &s nscsssary. DOE funcing for sie mcnitoring will wotat 34 millien

34442004
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uhiic / Frivaie Partnersihip

The Presideni has challenged i\mr—:—rrran businesses tc voiuntarily make speciic
ommitments o imorove the greenhcuse gas intensity of their operations, and {c reduce
missions.

a0 :’) -

In suppert of his chailenge. FulureGen will Je siruciu ac‘. as a public/private partnership
between DCE. leading ccmpanies in the cocal and siectricity industries, ang internaticnal
antities. It will anatie the coal and gewer industry to valuntarily step up — as a whele —
o vaiidate technalogy oritions that will reduce carbon amissicns while ensuring the
continued use of ‘'ow-cost. incdigencous coal © croduce slectricity.

To make FutureGen as successiui as possicle, DCE will seek to include a broad
spectrum of the leaging sompanies asscciated with the coal and power industries.
Industry inveivement will de sought at the sxecutive management level.  This

34472004
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COE znvisicns that companies will form a Censortum ihal will =nter iMo & coccperaiive
EEIMs 1

the FuureCen advanced

The Conscriium may then

T

)
Q=< (1
[}

b
"

competitivaly : ihe rem  designers, sguipment vendors, anc rasearch
organizat i perate the profcfype. Because CCE s
proviging mest of the ‘ur m:,, 1[ Nui Jl"'v{C B erai technical and grogrammatic dirsction
for the project as 2 reguirement fo te inct uc:f—f‘ in the cooperaiive agreement.

To maximizs pubiic acceptancs
sequestraticn, the environment
wiil oe infimaiely invcived en
groups will ce inciuded in management Consortium as "advisors or n”onsultaﬁtc.
Technical sxperis from th : YGUE‘: will be invclved in the design of the preject

inciuding testing arotcecis for carben 38 quesiratdon and by-greduct il

: ness. safety, and permanence of carbon
1 st"ze agencies, and resaarch arg amzations
tztives frr:r“_ these

s - e L s~
H- '..JJCU\. iTom s on

i
M
{)

Critical Contributicas of the Coai Power RD&D Frogram o FutursGen’s Success

Current conventcnal iechnolegies are insufficient ior FutureGen to achigve its
performance anc :cam,mc goals. Studies at the Massachusets Institute of Tachnelegy
f-Ml ™ show that capturing carbon from integrated gasification combined cycie (1GCC)
olants entails sutsiai ntial sfficiency and cost genaities. MIT (Herzeg, 1888 David &
Herzog, 2007) cumcar:ﬂ the resuits of six independent : ral\,sac including these ef
ESRI, and concluded that carbon cagiurs using icday’s techriology resuits in ﬁﬁctency
pﬂnames of 9 percent — 23 percent, and bus bar sost-of- e!ecmc:zy increases of $0.013
u,JESIr(V‘Jﬂ aor 22 — 44 gersent. MIT alsc sstimated capital costs to increase from
1,401 1o $1,809kwW with carben capiure, an increase of 38 gercent. All of these figures
are for capture only anc o nct include ithe cost of seguestration. Innovative
ciency csses. can shargly reduce

i~ - H == TimeaT e
icgies, particufarly thoss Wat decrsase £

these cost penalties.

SumureGen’s crticai enabiing technolegles inciude =advances gasificaticn, oxygen
productlor nydrogen producticn. gas Sleanup, hycrogen wrbines, fuel cells and fuel

fturbine hybrics, carbon seGUesITaficn, scvanced materials, insrumentation. senscrs
and controls. and byoroduct ufilization. A brief a‘ts‘,qssacn ot the current siatus and
grciile for 2ach echnclegy and its potential pathway for incarporzatien infe FutursGen is
{JF«“V!L.Ed selow. Sevaral ischnoicgy octicns wiil Se sursued in arder o manage the risk
asseciated with using cutting-sdge echncicgies in FutureGen.

Advanced Gasification

EMEport '--EST::I‘ s C ne 37 sevs

5 = !t
of operaiien com;:—areci wi"-.h current

~ancidate spticns for the FutureGen
sizs. simplicity. and reduced lemperaiure
gasifiers. -Nul yisid benetits throughout the
Fx.turﬁCcr' giant. The transpert gasiiier 1as cesn 3 uccesstuily operated in the air-blown
' Die c*ccr**er*t Faciity (FSOF) however. axygen-tlown

n, ang SSCF 3 sparaticnal phasa in the sxygen- -zicwn




fram

With glanne s

rsiatec sysiems. the cepacty cof the existing wansgert gasifier is expected ic nearly
doubie. Planned improvements in the coal feed sysiem. particulate control device, and
the char cceiing and remcvai system will significantly increase overall ralizbility of the
ransport gasifier. which weulc furiher reduce cost f

& C i
avaiiapility rather than the 75 — 80 cerent availability ypical ©

Secause of its simplicity in design and lewer temperature of cperation, the transport
gasifier can potentially reducs the capital cost of an IGCC piant by up [© 20 percent {or
from $1,400 to §1,120 /kW) over thase employing icday’s technaicgies. In addition, the
operaticns and mainterancs costs are expected © be lewer and availability higher
hecause of the lower temperature of operation. DCE's advancaed power systems
program performance target is to develoo technoicgies that wiil znable 50 gercant cycle
gificiency at $1,000/k\We oy 2008,

Oxygen Production

In the initial phase of the FutureGen project. state-of-the art grycgenic air separaticn
technoicgies will orovide the 2,000 tons per day of cxygen reguired tc operate the
gasifier. Currant oxygen precucticn in IGCC can result in substaniial fficiency and cost
oenaities. consuming 13 gercent — 20 percent of 2 slant's power output and accounting
for 15 — 25 percent cf the cesi of cperating the plant. However, advanced ion ranspori

) are being developed in the R&LD program as a low-cost, high-

memtranes {{TMs)
efficiercy aporoach for large-volume production of Sxygen.

ITM techrclogies are currenty teing scaled «© a production level of ane 1€ five tcns per
cay. Upan successiui compietion of testing at this scale, plans are o scale the
techriciogy tc 25 - 30 ions per day for integrated tesiing af the PSDF beginning in
FY2006. When this ohase is completed, it is sxpacted that ihe technclogy will ce scaled
tc 250 tons per day and provided for integraiec operadon i FutureGen. Fuil-scale
commercial demcnsiration will cccur througn the CCPU pregram, or through the
incorporation of additicnai modules in the FutureGen ptant. {TM iechnclegy is sxpected
t0 result in 2 capital cost savings of 575 - $1Q/kWe and to provide an efficiency

improvement of one to twe percantage points cver conventicnal IGCC planis.

Develcping IThis may result in additional benefits. Their nigh operating temperaiures
create opporiunities for thermal integration with advancsd pewer generation systems. In
one approach being investigated in the B&D grogram, an [TM has besn integrated with 3
soiid oxide fusi sall. The ITM is used o bum any residual fuel in the fuel cell exhaust,
provicing 2 more sfiicient methed of utilizing the unconverted fuet, and resulting in a fuel

cefl exnaust comprising only steam and CCy, frem wiich the CU, 2an be inexpensively
separated for seguestration.

Hydrogen Froduciicn

If 3 FutureGen type =f plani wers in aperation today. s producticn ot nycdrogen and the
capture of carben dicxide for sequesiration weouic mest fikely %e accomplished using
sonventicnal soivent-casad absorction grocesses as. for exampie, Sefexol fcilowed Dy
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ench-scale datz, 2 2.5 MW skid-mecurted COs Hydrate Process module will be

designiad and ecnstrueted in F72004 7/ 2008 and tested in FYZ2C06 cn 3 slipstrzam from

a commerciai coal gasitler.

icr nydrogen segaraticn are alsc being deveicped in the B&D pregram.
at pravent the use of membranes at

n commercial systems. These obstacies include achieving satistactory

Memiranes |
R&D =ffcris are focused on overcoming ctstacies tha
t

arge-scals !
e

; 5. With steady progress in the R&D program, it is

{ that the first men dules could be tested at the PSDF in FY2008 /
2007. These novel hvdrogen production technoicgies are significantly mere thermally
efficient than sxisting conventicnai echnclcgies and nave aetential for reducing e cost
of hydrogen by nearfy 25 gercent.

In adeiticn, advanced hyerocgen production from ceal gasification will be optimized and
made flexible o accommedaie the market demand while co-oroducing it with power
generaiicn. Thne outccme of the hydregen production research will provide a cutting
edge candidate process for inecrperation into FutureGen.

Gas Cleznup

Gas cleanup is reguirsd net onily IT achieve Z8I0 smissicns, bul gisc ©® remeve gas
ontaminants that could damage downsiream squipment such as gas wurkines and fuel
sells. The gas clesnup iechneicgy (o te depioyed initially in the FutureGen project is
expected f© be cne of we exsing technolcgies. Rectiscl or Selexcl. Reciisal can
achieve much lower emissicns leveis than Selexcl. but a1 a significantly increased cost.
Both ‘echnoicgies use sither 3 physical or chemical scivent, operate at low
temperatures, and reguire significant snergy for soivent regeneraticn, reducing piant
thermal efficiency by as much as five gercentage ooinis.

In the B&D program. Echncicgiss are being developed tc achieve the zero emissions
goals of FutursGen with greatly reduced sfficiency penalties. Movet serbenis have been
deveioped and testing will cegin on coai-derived synthesis gas from pilot-scaie ceal
gasifiers in FY2004. Tachnelegies for the removal of mercury. chicrides, and ammania
are siso scheduled for testing en ceai-derived gas in FY2008. These techinclegies are
expected io be further demensiraiec an 2 slipstreamn fram a commercial gasifier as part
of a CCP! proposal in FY2004, and o be ready in Hme for FutureGen testing in FYZCCB.
Seiective catalytic exidation of hydrogen sulfide is anciner novel approach f© achieving
serc levels of coniaminamts in the synihesis gas. In FYZ20028, a small, continucus
iaberatory unit will be bullt and testec io de follcwed by the construetion of a skid-
mourted unit for testing an ccal-derived gas at e PSOF in FY2008, and imelusien in
SutureGen arcund TY2010. These advanced symhesis gas cieaning sechncicgies have
cetential for reducing the capitai sost af an IGCC giant by 360 - $80/kWe and mcreasing
shermai sfficiency by cne o twe psrceniage QOINTS. while achieving zerc leveis of all
amissicnrs.
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. acvanced gensraiicn oxygen-ticwn gasificaton
technc.cm will ?.:e niegraisd wilh .zrra,gw-fuelcd gas trbine fc preduce electric
QoWer. L ciively in integraied gasificaticn sysiems
an coal- D&sed synihesi 0CEN :amcms between 25 percent and 38 percant
{(Wabash River and T 3 { ] ~1m1I21 turbines have operaied on
syngas with hydrogen confents as high as 80 percent. The higher hydragen content can
help tc reducs NCx smissicns in ths.comtustien process by extending the fean prefmix
combustion limil.

(o))

The surrsnt trbine orogram is assassing the effects and benefits of hydrogen content in
fueis as the geal of zerc amissions is pursued. Limited short-term {esting has indicated
that nearly 100 percent hydrogen fuef can be fired in F-class turbines. However, there
are significant iechnical issuss that will be addressed in the wrbine research program.
These inciude hydicgen smbritilement of materials, premix flame flashback. hot section
material degradation due io increased neat ransisr. and effeciive NCx contrel.  Firng
100 percent nydrogen can cause drastic reductions in the service fifetimes of turbine
compenents; lowering temperaturs fo ccmpensate can cause substantial decreases in
efficiency. Research in this arsa is fo c,_;sed on improved maintenance / efficiency
tradecfis. As lower-cost oxygen secaraticn technigues svelve, ressarch en hiydrogen
turbines will alsc i‘cccs '*n new apprcachas for integrafion of the gasification, air
segaraticn, and wurbine systems.

Fuei Ceils and Fuei Cell / Turbine Hybrids

High-iemperaturs, low-cost fuel cslls are important candidates for apciication ic
FutureGen because they have exiremely low emissions and, because of their high
aperating femperatures, can rsadily integrate with cc al svstems. Morscver, they will be
cne opticn for achieving the higher power generation sfficiencies to mest cammercial
cost-of-slectricity rrc;ec*rcw from a FuiureGen ciass of plants. Major imprevements in
fuel czll rechnoicgy are temng er‘ued to reaiize their use. These include: Increasing
tc-ierar:cs alliozs] derived fuel: reducing costs for the fuel cail system
frem the currsnt 32.0C0 - $4,000/kW to S400/kW; improving performance (.g. power
den-zltv - kN per unit of fuel call volume); increasing cperating life; and, scaifing-up from
the current maximum sizs of 2bout cne megawait tc mere than 50 MW,

g in cosis

SECA s ut::\fv-“CCh g 2 low cost 32004 fuel cell that will be the Building block for the
fuel cefl / turbine nycr.ci_ SECA is alsc resclving issues pertaining @ scale-up and
agaregaticn of SECA fuel cells intc mcdules required for large coal-based pewer plants,

including FutureGen.
Carben Seguesiraticn
Sequesiraticn Frogram =

ine five caiegeries:
verificaiicn (MNMZY), 2n

FutureGen and can be divided
=, measursment / monitering /

« (Capiure - Carben dioxide cacture is generally ssiimatec iC repressnt three-
‘curths of the toial cost of 2 carben capturs. storage, transgert, and sequestration

=h
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culd significantly

irategies ic minimize corrosion and pipefine

L
- -:cm'aér-.ir;g mirer constiiuents, such as water
oresent in GO from the FutureGen plant.
« Stcrace — R&D is deveicping sirategies to identfy optimal 4eoio<:.!c [2Sarvairs,
and reserveir managsment aracn'ces. c ma*<:mizs C-Cig sio nis wni arhv[de

FuturaGen with site select
gractices throughout the li

fCa"'iCF‘ ars critical fo ensure

permanence and safsty of TGy seques‘,aiicn. ”—‘. ' in this arss is focused on
develcping technclegies that limit leakage t© less t‘ar 0.01 percent per year.

Developments .r sub-surface fracking ars 2v wrg so that movemenr of very
small amaunts ¢f $Ca can bs tracked. Methccs to track surface leakage are

being developed fo identify small surface leaks at nearly any point above the
i y any |

= MMEY — Meassuremeni, monicring, and vert

]

surface of a gecicgic forma icn.  Technologies likely to be available for
FutureGen will invcive a combinaticn of reflective laser technaicgy and satellite
spectra.

s Infrastructure — The Carcon Seguesiration Leace rﬁhup Forum and Regional
Carbon Seguestration Partnerships are develeging the infrasiructure, ragulatory
framewcik., and other ""UESU‘&HG orotocels that ars critical o FutureGen and
subsecuent widespread degleyment of FutureGen echnologies.

The research nature of ihe seguesiraticn subsystem in FutursGen represents the
nighest risk and lizbility asscciated with zero smissicns 2oal- -oased & ergy systems. In
sddition, the sequestraticn testing, resesarch, verificaticn and monitoring | s site specific.
i.e., dependent on the gecicgic seting. In contrast, the power lest fac::'iit‘_-; aspect of
FuturaGen is less de pendent an the geocicgic constraints and aitricutes.

Advanced Materials, Insirumantation. Senscrs, and Corrois

Advancsd, Crosscuiiing 'ES"EI’C}"& in matertais and in insirumentaticn, senscrs, and
contrals is orniical o the success of FutureGen. The Advanced Mlaterials Research
program is addressing m.:tcrruis reguirements for the advanced power generafion
technologies for FutureGen, with a focus on develcping a scientific understanding of
materigls tehavicr uncer =ggressive operaung conditcns. Ressarch is fccused on
devaloping maieriais for use in Jg_rnscn-ents for high-=ficiency coal-based systems that

WIrenim

will operate in hestile, high-temper :ﬂ_ irenments.  These compenents include boiler
rehe meaterals for sieam teifoming < . blading for high-ifemperature gas turbines,
and membranes and meclecular sievas i separaiicn.

improving the efficiency of advarcsd cower tlants by incraasing the temperaturs and
aressurs of the working fluid {steam) in he Cotioming cycie. & key compenent cf
SutursGen. may 2e sconemically achieved ty develcping highly cresp resistant ferritic
and susieniic stesis ior service at temperaturss up o 780°C.  In gas turbine
appiications. nickel-case super ziloys Nave outsianding oxidadcr anc mechanical
crooertiss at slevated iemperaturss, but thelr e ice iemeperaturss are inherently limited
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sudfur atiack.

Ressarch is alsc addressing the develeoment of instrumentation, senscrs. and contrals
that ars critical t¢ the relizbie. eccnomic ocerafien of advanced coal-based power
generation ancd hydrogen production ischncicgies. One exciling prespect is the
svelopment of senscrs and diagnestics for 'smart plants that minimize the uss of
reduncant compenents. imprave reliabiiity and availapility, and reduce cosis. Smarn
desigr ragquirss conditicn mcnitoring of critical compeonents in order tc anticipate failurss
befars they occur and iakes remedial action. Sensors under development are aimed at
having the abilily to cperaie raiiably in severs envircnments. as well as advanced daia
acguisiticn and cocmouisr 2 ir:crui*ms. essential o realizing this advance.
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ene third of the 121 m,mc NS of ccal zycrmuc:s gereratec 2Ch year in lhe Unlted
States are teneficially ussd. nn:r* the balance anding up in fancfills. The Innevations for
Existing Flants R&0 orcgram has z geal of increasing the bensficial use of cacal
byproducts, ingluding the sefic residues from coal, to 5C percent by 2070 This goal wiil
be chailenging in light of incrzasingly stringent regulations regarding byproduct use.

In response o this challenge. ressarch is underway fo characierize he snvircnmenial

accepizhility of coal byproducts and develop new high-volume uses.  Relative to
Futurc zen, research is icuqtng o '*r*d—use markeis for the two largest vciume
byoroducts — slag / bettom ash and suffur / suifuric acid. Characterization using current
arcl deue‘or;mc: IeMc ing :erccsis is aisc being conducted o snsure the safe utilization

Input from Indusiry Cooperators

In keeping with the Ccnference Report request that DOE closely cgordinate with industry
ccoperaiors, cammunicaticns mzh the industry have cecurred during the draffing of this
report, However, the indusiry has nor had sufficient time io review or comment on this

final report.
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Sec. 1. K.S.A. 74-8939 is hereby amended to read as follows:
74-8939. (a) For the purpose of financing the construction,
renovation or repair of (1) one or more facilities which generate
electricity solely by use of hydropower and which each have a
capacity of more than two but less than 25 megawatts, or 2 a
facility or portion thereof which generates electricity and is
designed as a prototype for the generation of electricity and
hydrogen with limited emissions and for research in connection
with related technologies and which includes a research or
teaching component involving one or more postsecondary
educational institutions or faculty members thereof, the Kansas
development finance authority 1is hereby authorized to issue
revenue bonds in amounts sufficient to pay the costs of such
construction, renovation or repair, including any required
interest on the bonds during construction, renovation or repair,
plus all amounts required for costs of the bond issuance and for
any required reserves on the bonds. The bonds, and interest
thereon, issued pursuant to this section shall be payable from
revenues derived from sales of electricity generated by the
generation facility or facilities or from any other revenues
available to be pledged by the Kansas development finance
authority for such purpose.

(b) The provisions of subsection (a) of K.S.A. 74-8905, and
amendments thereto, shall not prohibit the issuance of bonds by
the Kansas development finance authority for the purposes of this
section and any such issuance of bonds 1is exempt from the
provisions of subsection (a) of K.S.A. 74-8905 and amendments
thereto, which would operate to preclude such issuance.

(c) Revenue bonds, including refunding revenue bonds, issued
hereunder shall not constitute an indebtedness of the state of
Kansas, nor shall they constitute indebtedness within the meaning
of any constitutional or statutory provision 1limiting the
incurring of indebtedness.

(d) Revenue bonds, including refunding revenue bonds, issued
hereunder and the income derived therefrom are and shall be
exempt from all state, county and municipal taxation in the state
of Kansas, except Kansas estate taxes.

Senate Utilities Committee
May 1, 2004
Attachment 2-1



