Collaboration With the U.K.
N
Cleaner Coal Technology

Overview of FE’s US-UK Implementing Arrangement

Pittsburgh, PA Fred M. Glaser
May 24, 2010 Office of Fossil Energy



MOU Between US DOE and UK DTI on
Collaboration in Energy R&D

e Signed by Secretary Bill Richardson in 2000

* Fossil Energy, Renewable Energy, Waste-related
management, Energy end-use technologies

 Task Shared Collaborations: sharing tasks, facilities,
scientific and technical information, and human

resources




Implementing Arrangement between US DOE and UK DTI to

([

Cooperate in the Field of Fossil Energy Technolog

"""" J J

Signed March 11, 2003 by Secretary Spencer Abraham
and DTI's Secretary Patricia Hewitt

FE's IA was first executed under MOU

the MOU




Task Development Criteria

Quid pro quo

US tasks are drawn from currently existing research
Task sharing based agreement

Highest priority areas....of common interest

Types of collaboration will include:
— Joint project planning

— Technical information exchange

— Personnel exchange




Benefits of Collaboration

Increased specialist
Improved vision of knowledge pool
industrial needs and Highly cost effective -
national strategies small extra cost

Critical review of
methods & results ‘ ’

Reduced risk of

Access to unique wasted effort

facilities
Improved confidence Less time to develop Improved quantity &
in outputs design & modelling quality of data

capability

UK-US Collaboration on Fossil Energy R&D - Advanced
Materials
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United States - United Kingdom
Collaboration on Fossil Energy Research JOINT COORDINATING COMMITTEE

and Development
TECHNOLOGY AREAS

A website supporting the Implementing Arrangement between
the Department of Energy of the United States of America and Advanced Materials
the Department of Energy and Climate Change (formerly Virtual Plant Simulation
known as the Department for Business, Enterprise &
Regulatory Reform) of the United Kingdom of Great Britain
and Northern Ireland to cooperate in the field of fossil energy
technology.

The Memorandum of Understanding

A framework to continue, expand, and maximize
cooperation in energy research and development between
the two nations signed on November 6, 2000.

The Implementing Arrangement

An arrangement signed on March 10, 2003, reflecting the
two nations' interest in the joint planning and exchange of
information and personnel in the field of cleaner coal
technology, and for exploring opportunities for expanded
fossil energy utilization.
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Ian Wright, ORNL John Oakey, Cranfield Univ.
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US UK Collaboration on Fossil
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Energy R&D Advanced Materials

Tasks
Steam Oxidation
Boiler Corrosion & Monitoring

Gas Turbines Fired on Syngas
and Other Fuel Gases

Oxide Dispersion-
Strengthened (ODS) Alloys

Standards & Databases

-L

n

Participants
* NETL
* ORNL
* Reaction Engineering
International
» Siemens
» University of North Dakota, EERC
» University of California, San Diego
 Alstom Power - UK
 Cranfield University - UK
* Doosan-Babcock Energy - UK
» National Physics Laboratory - UK
 Rwe Group - UK
 University of Liverpool -
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Organizational Chart for Virtual Plan Simulations

Yirtual Plant
Simulations

Technology Area Technology Area
Coordinator Coordinatoe

Stephen Zitnay Tony Oliver
nl"'-ii qlk I T Task Leaders Task Leaders

Stephen Zkney — Costas Pantelides

Stephen Zitrney —— Costas Pantelides

Stephen Zitney Meihong Wang

Stephen Zhney ——— Meihong Wang
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Tha woit program was foorsad on e main boplcs

B Tha devsicpmant and parfomenos of labomiory-scale, high damperaiune comason Sgperimeant:
B Tha dessiopmant, Impemanziion and 2saamant of comoson proba tadhnl foriha
MEasEmark of ::r'rl'::dm RiEsin uility bodars e

Coosan Esbeock Enargy Lid, Cramiiedd Unhsarsity, MFL and METL wara Invadved In laborziany
saparimens o 2ssas e oomosion resislance of selacied matonals and provida Impartam conosion
raig and medhanism information. Teasting Included In smulzied o qasewith

1ypicd of thoss {rom ballers Leing word-soured coals, wilh comsanional and ooyfual fring s well as
tomazs co-1inng. Tha atfects of heat flux and atamatng JImMospners Wi abo Inesigaed

work program
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Fiqus | shows typical comosion mophology for tha 5% O dioy, TE2 axamined in tha programma.
Thetz'ware 3 rumier of pproaches o oomoion prob design, from one basd on e messunament
ol material ko of & saoficid 1651 ipeomen o vanols Tipes of akcondemicl devioe.

Coosan Baboock Ensimy was |nwolved with 1ha durthar development of 3 smple 1umacs wall conosion
proba ssam. During an aqposum campaign, prote Hp empersiums s continuously montoned and
parindic gas sampling & oompketed 10 aswst e nabura of tha bcl srvironmant. Frobes wem
Eipamad in 3 S00 A, LY pooldined iy boler dumng twvo +af 5, 700and B 200 haur
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testar 3k & Wase 1 Enarmy (A TE) powsar plart .
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P Toldantity critcal difsrencas batwaan standards for messuemant of high tamperaius mater G
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B Toidaniity whard uther standardizbon
o maasramem of high femparrium
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B Trdevsiop & common format for data
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L =T
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praicrigive wih 1ha empasiu, S kpat and qaoes simaphas 2 being wall delinad
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‘comparison. IS w35 tha atlsd of prasous, spedmen geomely and lesing procacuna reed
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SEam ddation mRing
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B Cortrued uss of the deta oodecion and Soage fools devdoped (n thetase should ba
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attracthec, Thess systons cin be el 1o generai fual gases from 2 wdae rangae of solid Tucls
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In gae turbinas, but thay an akeo be processed bo remowe 00, and = prodwcs Tudl gases
that hawa high hydrogen combas.
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B Cver | milicn hours of sizem oddaion dida Feve baan ganersdad in US and LK Rborsdonia,
coweding 30 alioys ard 3 rangs of TETpEEAIES
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1ha spadic mess drange and numd:n-.mm B.13% Cr aboys in Skam emdrnnmeant:. The
tmu:t:md‘mm:ddsa‘na‘ﬂ I8 o modelars for U a5 3 “tandand” data s in modsl
dervalop mam, within st limits of famperiure, Bma and akoy compesiion
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of ytinid parbcks

B Coddation sudias showsd et Immiihc ‘coupaons of FRZD0D shaet nould sursea for oer 2,000
hiowrs: 31 12[s1°C withiout tha oniet ol o deion . The appdcation of Tenmel bamen
ooebings in conuncion wih 3 waakar bond WEE appded succeiully and 1he codiing-
SubsiRiE rombination sunvived for owar 2,10 hourswhen destad &t 1200%C

I Eglactea lesar sniEnng wes Ussd saonazd uly 10 febricaie thinswalad, 1uly-denss FREO00
component prRossas rom sl oy powder, whils iaining 2 crifcal disrbniion of dipersed cdde
srengirenar

I Tha charantensation snd deveiopmant of
mprodud b rangs of 09 oy powders m:l nmn:ll-:lith:l
shests and tubar being developad by & naw Ewropesn
mpph-mumulrtm rancask drancEnshon of

= % and thair evol utkon with Bme and
Tamarags

B Tha avalustion of kow-cost Tiow dimmatias tor
migosnuciral mod e and of meondan
rorpElzaton. Rdnigues b AR 3
Tempstabra deformation ara of paricular imsres

I Furthar n:l:m:r,l-m:r_lmlmu:n miak on shaat and
Torsiongl iy-gelormad ubes

I Tha opimiztion of & new skt of ¥icion-st i weided
components Tabncaied from tha rew akoy.

I Tha tabrcaioniof ekements of 3 demans =i omponart,
2 35 & Ampla heat sachan ger, rd-l.dl.n‘hmu'nshm-
1

I Tha avalustion of dssmiler dioy joint fehrication of tha rew
O35 akoy with hesder maisdial candMaies in the
damon:rsied high famparsium heat schanger, and
=landsh Rl property deda besa

I Cordrasd high ratra oese deta svduaiontor e
rarw iy, 1Irrmrlln mad figd matana ks and
Tabricated painis

, and puised plasme-assod difusion bonding weie shown 1o
5aB0yT, WM 1ha LIEr produdng jodms with 3 oaap srangih
matal. Frocas or similar COS-COS Inert s jolts wer

s febricaiad hg.'gmm:ul vendor: achinad Cissp peiTonTiano Compasoe b

Furhar Infarmalian on e LK. bontian o Encimy Ratcarrh and Dirsd opimee,

Pl visk - It paiesuk domd ane
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UE-US Collaboration on Fossal Energy RED
wirtual plant simulations

Urdar the sumpiom of tha US-U K Memcrrdur o Undertending snd Implamasting &mergermsen? for Eomil
Erangy Rnwaasch srd Tachaclcry Dewnlapreent, S5 LS. Duparbmvart of Enesgys [DO2] Dftan of Foasil Erargy
partidpaled in s 1k yRET O Eriusl plat sirulstion with & projecst e euzporfed by tha
Diapartmant of Erangy srd Chirerte Changa 12 Hha United Kiag@om. Virbusl plin? sirrulstion will Bolp By LS
wrd UK. fomil grassygy indest=im ko dewslop rarw snd classer power pararrion rpderes with wer omt, shorkas
e t, sred 1 ard | riak.

The U EALL. czluborstion keversged Hhe erergiha snd rprergian of i aagoing METL Advarced Procm
Erginerriag Cz-Srrulwior [BPECS] project m12 ke recartly conzkesed LUK Virkas| Pl Cerroadralion Sodel
project. Tha AEDIOD swsrd-winting APECS axdem b an nrovetiee wresm ool e uies the prooss indesssy
CAPE-OPER (006 ikt Io czrbiae Ze-ir-den 1 Naid dyramiza
PCFOL 872§ dus’ eaginearing sxHeare. &% RETL, & PECS ziovidee Piga 2 cel by procem 0D po-dmalebion
capa= ey fzr She dusigr of sophisticated, highhy-nfag-wied phnt sch su ik DO PrbussSar posser and
Fpdiopen geress: on pytem whh cackon caplure ard Bznge. Colabarve BED zariran o ke APBCS przjedt
rclesdn HETL: ANSYS Inc., {he woridhs lnadi rg aepzier of 0D wrtware ma2 mrdon; &pes Teciraiogy inc., 8
major yappller of proomy b ebon wwen; Coregie Malcn Urkeniy; [owas Shaie Uaivenidy; Yeed Virginia
Urkeraiky; Wabsmmidre Rpuesrch vdficie; snd Ald om Posses, s mejor worlZe Ze ind oets el pleper inequizment
ard oo for powser gRrssESion.

The WK1 Fidesl Plark Demicredeation Mesel (WD framewonk she exgoiy CD-complent imtegeat on
fechrology o da'ler wvirfasl plet coamuieios apabHm. with peds’ emplea’s on sliowing ssouse web-
tamsd ecotice ol detsbred, tesoqrraoss eouipment madeh. Inthe recertly completes WFOR projedt,
FiED parinecy inclededt Aldom Power U, Baginsces Softwacs LiZ, Floent Eoroze L, AWE rpower plc, -5 Tach
Lid, Doomss Brboock Eranpy L, Procem Sysbamn Exterprioe 134, ard e Urissaby of Uisse:

Tha ey chipciive of tha LU5-U K oilsbomntion war io dmveloz compeSible wifusl plant co-aimasbcn ssfemm
plstdaemn far spplcaton 1o svarces fomb-arerpy power erasston seme Other Imsortens osjactiea
rciaded

¥ rpreengitedzzan ard el cenoy = SFPES ard WD project 8z viles throu gk infornies on scheage 812
dmerminsiian

Mrowiding plag-ava-play Imturcpasasi by for powss plant ssuipment modeh (g, ombucan, pedien, et
ez bargen. ges srd desm ferh ey erd ol cel's)

ITETRETTY B 1or CoCpAraECr ST (SIDENE SETANFEI R §72 LU BTSE VErSisin Sr0 Dpdn - aErea s
crgarbeiiomn

Darelopl e potentiel for lbapSerm coapemeticn inwirbusl pland siruletias from esperiercs gl red dusing
profadt colaboralizra
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Tmk L imzlere el CAFL O FDM wohieare sianda=d far inksroperatify o soulpmesi medeln

CAFE-OFER (0O v 5590 dau Insic wanSerd lor zhag-s2-play ssul prrent mode’ iclerozemb By fzr ziccem

dralstion eftwnre. The OO0 stanZerd B mersged Smied, snd d memrinees 5p tha mcerrelizcral v recogn med
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¥ Adapied [0 wwere dards2 %o madel inGegraiian iv fke APECS ared VTOW ameso-o

¥ ot CO-corrpd and inGeropetasi by Erbsseet LS. pop pre madeh snd Ere WPD R ameaack, suesl s
sriwme ULE squipmart medeh @73 HETLy AFELCS ondam

¥ Tesied rarcnicg OO0-compliont FUUENT® (PO asulpreent models wihin SPOR wing APBCS techaclogy

¥ Demcrstested s proomy D cc-amleton of BAE npower Dot & osreetiianal coa-lined posser itaton
adag AP lecbra’opy 5o cousle s delalied IFC furrace simuleiios with & VWPOM prooms smelsfon of Ha
Foen glant

Tmk 2: [valarie reducsd-arder madel io anhance npesd of procaw/CFD co-umulation

& pobery ol bere er o 290 wikdaipresd wie = prosmwfITD cc-dmlss on b thies the e g eion o Righ? Zeliy

pzul prrent mode s mey leed o crecce plable co-0 molst on borserous 2 S e, @peds by Yo ciem i wkich ore or
mom CFD roclals s eamzedded|ie S50 Hemlie proces Aosabest-sc bl on prossdere. Jre zriomhiag schifon i
1ke 2w of redeopZ-order mcdeh (RN kel azprodnece e [TFO-tased eqripmerh dmarabicre, whils oeesing
fkecomizeislizral z=d mstageatle

Acmamzfrands

¥ Talagies simiet redirs ot kechn ooz azpl 2@ on 1o CTO-kased qLizmend mode

¥ Erarged ivlzirralize ar yseed, arzutesy ard applicabiFy =l B0RG sa impleneries in AFECS ard WP IR

B Damcrsteated Bae as of @7 APECS rautsl tebesrbRaad RO r VPO

Tmk 1: Adogi dliesticn lor isanly ard meEmenkailan
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==n e tha bad equipmerct mcdeh eveiabls in the LS @22 LLE w@ile smurng $3ad B irdelecivel prozerty

mriningd wikhinthess modeh b buly zrotscied

Aemomzfrenia

¥ Bddmmes mism ook @ mcdel corpatbily, opasasi By cver S5e indect e, seounn comimaicat it between
corrpatiL ard seopr by ol model ot kel oo oo kst czmpariey will e czerizriabie (e cHering obher
sathim the o of theils Ir-baaws eou preaTs madeh

Qmk A4: Deline mouiremeEsi lor CAFT-0FLR dgramic simadsbion

Eokd the LS wnd LLE. virtasl power glant wma sfion progrema sre plaaeiag o ponee dyramic co-aimulaiion,

spedally for am (n proam ool applicaiioe The OO sferderd lor Syramic mcZel intercpesasi by (m ordar
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¥ detified sap dpramic dimaalizr spzuiiemreni Fa- poasr plard sz pl oaf o

¥ Eorrd wik CO-LaM 12 eracre dhat ke CAPE-DPER dandas dzr dpramic tmaralize aslidies Eae
~szulierenia for the AFECS a1d VPOM prajeda

Wittusl plark dmakstion bane®ls thee UL @92 WK "ol | srenpy irdasires is e fallowiag wrm:

¥ e engresn fo better ardaatend srd srefpe She coapled Aoid fow, hest srd mam Eatfer ard
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LS. anp UK Apvancen Materiars CoLLABORATION

Participezts = 2 U5-UK advesced materials collaborative sffort held 2 messing i= harch 2000, =
Washingtoz, DC. to muark the fifth axmiveesary of the coopesative ressarck and mport oz its meals. The
callaboraiton was lazzched = 2003 under 2= Implomenting Arrangement (L4) betwsen DOE's Ofice of
Fossil Enargy beadquarters and the foomar UK Dispartment of Trade 2nd Industy, zowr the UE Dupastnant
of Enargy azd Climess Chengs. Tha TA tekes advantags of specialized reseesch facilities and the sidlls of
wcinmtisss in both oovztriss. and calls for joint project plaz=mg,
iztemmeied work tacks, scisntist axchazge, and workshops. Naw
and advanced materials capable of sumving higs-temparatere
and higk-prese sovironments ars ceotral to nexi-geoeration
power plants with higk aficiency and low emissions.

Bromwsz Northmere, Director of Clsansr Fossil Fuals Palicy
attha UK Deparment of Ezargy and Climaie Crange, beads the
callaboraGon on tia UK side. 3he spoke of UK policy imttiztives
i= carsom caphuse azd storage, pelices in which nlex-uSciest
coal plants, cozstrocted with advesced materials, bave o dedi-
nite place. DOE officials provided the squivalant U5 pictara.
Tachmical pressntaticns reported oo teany achisvements = the _.-,MM'.‘. Abarmen q-'_.;-m.-. MATLE
Ao resaarch amons Hob Nomaworky; sud Sroees Korhmons coafer

Crrar the day's progrem, speakers addrassed the problan: of matemals “creep” (daformation mmdar stresd).
e bekavior of materals weder risan: exidaion conditons, and modals devslopad o svaluais the oxidaies
procass. The group also noted progzess in undersindme badler cormosion, devaloping special oxide dispar-
sdom-srangtianed (OD%) alleys. and evercoming problens: speciSic to gas tuorbdnes fred by syzgas

Mutecral croep is 2 parscader problezn i boiler steam tubes under steam avidaniow conditioms. Thus,
undarsizzding extdation mechanises: of cozventonal and candidate new pmatarzl in sieam eoviTonmants
ts critical. Oxide scales build op 2=d form am insulati=g laver on the inside of the bodler seam tabes. This
acts to merease the lece] temperahues of the matal, 25 the beat Som the boilsr can =o Jonger be affecovaly
ramsfiarrad to the cooling steam. The mearariz] then creaps at a fasser rats and compone=t life is shortamed
The oxide can dlso spall away from the wanerwall side of the tobe, sxposing frash metarials to cxpdize. As
s coztinues, the wall thickmess is redaced, laadizg to farthar reductions i= compozsnt Lifs.

O of the inpertant meenlts of U5 -1UTE work kas beez the dewalopment of medals based om the mecha-
nistic bebavier of oxides 1o help forecast boar exidation will progress over the seevice life of the materials
Oxidatiom rasearck is taking place ar sevaral high-prassume s teet fScilities in the U.5. wzd the UK. Iz
podal, ower 1 =oillion bouss of steam oxidation data bavs besn accunzulated in these labomaiony tasts, witk
wome 30 allows tested at varying temperahices.

ULE.-UE ressarchers are also studying Aoifer corrasion in cases where a rangs of fosls (eg waste azd
btomass) are combizad with cozl. e faals added to the fed coal axposs r2be sarfaces to diffszent partico-
latas azd gasecs comporzds that caz shorten boiler fabe life. Work kas seophesized oxidation kinetics azd
accumulation of scale on bodler tibes axposed to seany xir, and watarvaper. Electocheznical technigaas are
baing used for co-lize menizoning at kigh tezoperztures. Laboratory stadies bave also fmeestigesed petangal
affects of cayfiel fizizg o= corrosion rases.

Prograss bas 2lso besn mads in field mstng of prototype comrmioz probes, with the gosl of impren=g
durshility 2nd mliability in barsk sovisonmeents. Probss allow meamrszsns of mobs cemesion in-dte
avoudizs the zacd forunpl d, coethy dued

Iz terms of g furhings fired By synpa, confaaminads fom coal wasts prodacts and biomess secessime
comosiom-resistnt, themmal bamar coatags for blads, vanes, a=d coznbustor cans. Turbine metemals zlsa
b to e opomirsd for specific gas strsams using diferent gasifers, syngas systems. and pra-combasioz
LA, captume' L, snnched SYDES Prodochon. Messarceses bave wosked to quanaly the sttects ot contam=rnts
andrank alloys e=d coatings thet cordd be meed i Forore brgk-tenpararame powse plants. Four 1000-koar
burser rig tasts 12ve been coried cut oo candidats mateemals, induding singls crystal and cormmtiozally
castmatesials

Ul i porann-areesgieses (OO affows bave sxcelleant craey soemgth, b cannot be sfactivaly podaed
by communtiozal welding tscmigues. Work bas focsed oz devalepizg non-fision jeizing methedelogias.
wvainatmg tube-o-tzbe, butt- and Sznged-joizt walding confignratoss as ragarad for the high roparairs
sacions of the bedsr Fricton-stir wldog, insrtz welding, and plaszos-essiited &ifusice bonding ware
szown to b proaxising metheds of jetzims ODE alloys. with the latier produciz; jodmts with creep smength of
T3 parcemt of the parent metd. Anctier joizing mathad, hot tzbs somion wald=g, 2lso showsd promss.

Callabeotivn afforts anll -:uuh__-: m maie sams waterials stady azees. densloping datz to moprovs m-
i ding of fzgradai =g predici dale, and cctablichi=g raandardized ace

matods 0 maks mong effeciie s of research dam.
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U.S.-U.K. Collaboration on
Virtual Plant Simulation

Background

Undar the auspkes of the U 5.4.K. Memorandum of Understanding and
mplemanting &graament for Fossil E Resaarch and 'hchmb%m-.dnpmnm,
thalUs Ehpmtufmnrgpm:mﬂund mnrgyrﬁd'n:\l berabany (METL]
participatad In athrae-yaar collbaration on virtual plant simulation with a project
‘twam supported by tha Departmant for Business, Entarpriss & Regqulatary Raform in
tha Unitad KIngdemn *Artual plsnt sralastion will hdp the WS, and U K. fossl anangy
ridusties o deva nuandchﬂmpﬂwgmnﬂhnaﬂmuﬁ boawear coat,
mproved time-to-dapleymant, ad recuced technical and m rddl risk

Thia LL5.-LLE. callaboratlon [evaraged the strermgths and syrergies of the ongeing
METL &dvanomd Frocess Enginsaring Co-Simubrior [APECS] project and tha
mmplatad LLE. Wirtua Plnt Damaorstration Modal projact. The RED100 sward-
winning AFECS ks an Innovatl s softwana tool thet usesthe process industry
CAE-CIEHI:I:mm'Fhum standard to combing best-In-dass process simulztion,

mpukatioral Auid ka!ﬁﬂ ard viriual anginesering softwara. At NETL,
l.P'EI:S pm'\.'ldahlgh dility process /0D co-gmul ation capabilties far tha dasign
of sophisticabed, highly Imtagrated planks such as tha DOEs FutunaGen powsr and
Fydrogan genaration systam with carbon captuns and storege. Collaborative RAD
partnars on the APECS projact Induda MNETL; ANSYS Inc., the world's lasding supplisr
of CFDsoftware and sarvioes; Aspen Technology, Inc., 2 major supplarof process
simulation softwane; Carnegle Malkon Ui o Iowa Staia L y: Wast Winginka
Unikvarsky;'v'lshwamiira Ressanch Irestiube; and Alstom Powar a man warldwida
rdusinial player In squipmant and servicas for powar ganeration

Tha UK s Wirtual Flant Demonstration Modal 4POM] framewcrk also axpllts
O0-complant Intagration tachnalogy to dalivar virtual plant co-dmalation
wmpabilties, with spadal amphasis on allewing secura wab-besed awecution of
distrbuted, heta ulpment madalks. Inﬂ'rnm'tguﬂ complated ¥PDM
project, RED partnars Included: &lstom Fowser Lid, Enginsous Softwans Lbd, Flaent

ELrops Led, RWE npowsr plo, K5 Taech Led, Doosan Baboodk Ensrgy Led, Process
Systems Ertarprisa Lid, and the Univarsty of Ulstar.

HATIONAL ENERCY TECHNOLOGY LAZSORATORY
Abany OR « Morgankown, W+ Plisburgh, P&
‘Wabsitu www.retl.doe.gew
Cusmmsr Sareloa: 1-B00-552-7681
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Objectives

Thea kary objective oftha U.S- UK colaboration was to
davalop compatble virtual plant co-simulation sofiwars
platfore for applization to advancad fosil-snangy powar
ganeration systams. Ctharimportant chjactives Induded:

« Improving the focus and efficken oy of APECS and YWFDM
project activkies through Infonmertion aechange and
diszamiraticn

Froviding p bg-rrd-plqun‘bﬁup-ud:lltﬁrfw powar plant
equipmant modals combestors, gaskiers, heat
awchangars, gu:and n:-nnrn turkd nis, and fual calls)

Increasing levarage for coopart lon wkh procass
simulstion and CAD softwars vandors and open-stan dands

Ol'gﬂ'lﬂ'ﬂl:l‘l!

Dawveloping potantial for long-term cooparation In wiiua
plant simuation from eipedenoe gaimed during projsct
colabortions

Technical Approach and Accomplishments

T tachnical approach fooused on tha following four by
ollaborat ke tasks:

« Task 11 impslemant CAPE-DPEM software standard for
Intarapara bility of equipmart models.

CAPE-OFEM [0} I3 tha da facto standard for plug-and-play
souipmeant modal Intsroparabilty for process dmulatlen
softwara Thea 00 stardard |s managed, tasted, and
diszamiratad by the inbernat knally recognized, user- drivan
oroarization, CAPE-OFEN Laboratories Hatwork (00 -La,
wiwaw colan _org), raprazanting mera than 52 mambar
argarizations from the procees Induet o, acadamic

Inﬂ:ltu‘ﬂnns rasaarch nnﬂﬂn:. ared softwara vandors
Accomphshmants

- Adoptad «20 software standand for modal Integrati on in
the APECS ared WFOM framewarks

- Wortfied CO-compliant Imte ropsrabilky batween U S,
equipmant madak and the WPOM frameserk, as weal
s batwean UK equipment m odels and NETLs AFECS
sysharm

- Tastad umning 0 -zompliant FLUENT® CFO agquiprnant
midhals wekthin WFOM using AFECE tachralogy

- Damanstrated a processCFDco -simulation of RVE
npowsr’s Didoot & convantion al coal-fired power station
usirg APECS tachnology te coaplk a detaled FD
furraca simulation wich a WPOM process simulstion of

the pawar plark

= Task 21 Evalusta reduced-ordarmodaks to esnhamnce
spasd of pracessiCOFD oo simulation

A pesarelal barriar o the s clasprasd uza of proaser

CFO co-simiidation s that tha integraton of high-fideiny
aquipmanit modals may lead to unsccepriable co-simulation
trnaround times, sspedaly for cases In which ora or
miores (CFD modals ara ambsdded in the karstive procass
flowshaat-solution procedra. Ona promising solution &
the usa of reducad-ordar modals [(ROMs) that approvimats
thea OFD- besed equipmerrt simulations, whils keeping thea
momputationa cost marageabla.

Accomphishmants

- Evaluated erdarredudilon techniguesforapplmtion to
P b equipman: rradsls

- Exchanged Informatiors on spesd, acouracy, and
applcability of ROMs &= Implementad In AFECS and
WPIDM

- Dermoretrated the usa of an APECS neural natwark-
bzzaad RO In W PO



+ Task BAdopt commen spa ciication far Intarnst
s curity ared commun kcatkzn

By adopting a commeon spedhicatlon for secure, wab-basad
swscukbon over Eha Immmead, sinual plant simulations can
s thia best aquipmant modek svalablein the LS and
U.E. while ersuring that the | mzllectual property contaired
within theza modals & fulky protectad.

Accompishmenis

- addressed lsmues much as rmodsl compartibiliog,
oparability owar the Inbernst, saoire commaniaiions
batweer companias, and sacurty of mosdels at host 5 ke
sothat companiks will ba comfortabla In offering cther
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The United States and the United
Kingdom are participating in 8 multi-
year collaboration on advanced
materials supported by the UK
Department of Energy and Climate

PROGRAM CONTACTS
> Fred Glaser
Office of Fossil Energ'

(FE-22)
Change (DECC) and the U.S.

U.S. Department of
Department of Energy (DOE). Energy

Washington, DC
The collaboration is an cutgrowth of 20585

the US-UK Memorandum of
Understanding and the associated
Implementing Arrangement for Fossil Energy Research and Technology
Development.

301-903-2786

The MCU, signed on November &, 2000, provides a framework to
continue, expand, and maximize cooperation in energy research and
development between the two nations.

MORE INFO
% Read the Memorandum
of Understanding

The Implementing Arrangement, signed on
March 10, 2003, reflects the two nations'
interest in the joint planning and exchange of
information and personnel in the field of
cleaner coal technology, and for exploring
opportunities for expanded fossil enargy utilization.

% Read the Implementing
Arrangement

Objectives

The key objective of the UK-US coliaboration is to share and develop the
partners' Knowledge and expertise in the key area of high-temperature
materials for advanced fossil energy power plant applications.

This is achieved through such mechanisms as: sharing of test facilities
and best practices, development of common tools and methods, and
industrial secondments. The opportunity to develop long-term
cooperation in advanced materials from the experience gained during
project collaborations is also recognized.

More specific technical objectives related to:

% Optimized test methods, data analysis and storage;

% Development of life time prediction tools;

“ Materials evaluation techniques and ranking methodologies; and
% Joining and thermomechanical processing.
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DOE Lauds Successful U.S.-U.K. Collaborative Effort

Five-Year R&D Partnership Leads to Numerous Accomplishments

Washington, D.C. - The U.S5. Department of Energy (DUE) has announcad numerous
accomplishments coming out of a multi-year collaboration in the area of advanced materials research
between the United States and the United Kingdom.

Researchers from DOE's Office of Fossil Energy, the United Kingdom's MOURE INFO
Department of Energy and Climate Change, and representatives from ™ Learn more about the
academia and Industry have been collaborating over the past five years ir ==tk Collahiorarion
an attempt to develop a better understanding of advanced materials, a key prerequisite to achieving
the targets of any future energy policy.

"The success of the US-UK collaboration demonstrates the power of international cooperation in
energy research and development,” said Dr. Victor K. Der, Acting Assistant Secretary for Fossil
Energy. "Sharing data, facilities, and experiences has accelerated the developmert of high-
temperature materials solutions, paving the way for advanced coal power generation.”

Highlights of the multi-year collaboration include:
= Furinalion of new sleam oxidation testing facllities and models;

“ Development of comprehensive high-temperature corrosion data and technology evaluation fo
boilers;

% Quantification of the effects of contaminants on gas turbines and the ranking of allay and
coatings that could be used in future gas turbine systems;

“ Development of standardized data collection, exchange, analysis and storage methods to
facilitate the effective use of research data;

“ Evaluation and demonstration of methods and technologies for the use of oxide dispersion
strengthened alloys in future high-temperature power plants; and

“ Demonstration of virtual plant simulation technology to aic in the design and effectiveness of
advanced fossil energy power generation systems.

Stringent environmental and efficiency targets will necessitate the development o° more advancec
materials and components, systems, manufacturing methods, and improved life assessment method:
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Upcoming Activities

« Renewal of MOU
 Potential areas for additional collaboration
- Sequestration (Plasynski)

» CO2 storage/capacity assessments

» Develop tracers to detect leakage

» Share “best practices” with respect to public outreach

e Share info on geologic storage from site selection to well closure

— Computational fluid dynamics and modeling (Zitney)

e Control of IGCC systems with CO2 capture
* Develop a common visual representation for CFD designs




Upcoming Activities - continued

— High temp turbine materials (Dennis)
« Hi temp materials for TBCs
« Advanced materials for use in hydrogen turbines

— Fuel Cells (Shultz)

— Plant Asset Mgmt (Romanosky)
e On-line monitoring workshop
e Sensor development

* Wireless communication for diagnostics and component
monitoring

10 TSB Projects (sensors, instrumentation, advanced
materials, lifetime assessments, CO2 capture)




