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July 31, 2009
Time Topic Presenter
1:30 p.m. | Opening Remarks Steve Specker/

Hank Courtright

1:50 p.m. | Opening Remarks Edward K.M. Chen
2:00 p.m. | Nuclear Overview and Long Term Options Chris Larsen
2:15 p.m. | Materials Degradation Issues Randy Stark
2:40 p.m. | Advanced Nuclear Technology Tom Mulford
3:05 p.m. | Break
3:15 p.m. | High Level Waste Update Chris Larsen
3:30 p.m. | Opportunities for Extended Collaboration with Rosa Yang / Chris Larsen
TPC
International Collaboration Chris Larsen / Rosa Yang
o UNESA, KHNP, EdF ...
4:15 p.m. | Closing Remarks Edwarcﬁ K.M. Chen
Closing Remarks Steve Specker /
Hank Courtright
4:30 p.m. | Adjourn

EPRI 2 § % £ 8 4

Steve Specker (President & CEO)

Hank Courtright (Senior VP, Member and External Relations)
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Chris Larsen (Vice President, Nuclear)
Rosa Yang (Vice President, Innovation)
Tom Mulford (Program Manager)

Randy Stark (Program Manager )
Hui-Tsung Tang (Technical Executive)

EPRI 2 474 8 A48 (6 S 0 ETD 4o B ¢ < RA 4 % BHEF - &
xR w2 ¢ ANT ( Advanced Nuclear Technology ) -~ Material
Degradation/ Aging # High Level Waste 5 3t# & 2 o EPRI £ #
A 10 % & keriE > il # F (Material Degradation/Aging ~NDE ~Fuel
Reliability~Equipment & Reliability~LLW & REM - Decommissioning )

RS ETR TR

™ Programs TPC Participating Currently

Fuel Reliability
Material 5 Euel Reliability
Degradation/Aging fogtam

+ SG Management

- BWRVIP Equipment & Reliability !
. Mat.en?!s - Instrumentation & Controls |
Reliability i
NDE - Nuclear Maintenance App. |

+ NDE Technology

+ Plant Support Engineering |
+ Performance f

Demo
- CHECWORKS
TPC currently .
participating - Decommissioning ‘ ‘
FLECTRIC POWER
© 2000 Electric Power Research instiute, Inc. All rights reserved. 3 EPEI ‘ RESEARCH INSTITUTE
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™ The Technology...
Gen lll/llI+ LWR Designs Under Consideration

S A ST

Westinghouse MHI APWR (1700 MWe)
* AP1000 (1117 MWe)

Current Status of
Announced U.S. Intentions

Technology Units
AP1000  arwoo- 14
EPR EPR 7
IBD 4
ABWR  =saBWR 4

GE-Hitachi & Toshiba APWR & 2

* ABWR (1,371 MWe) S : GE ESBWR (1535 MWe)

* Design Certified Sy
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l 2009 Prism

¥ aimbian
UR FUTURE

3500 1 41% reduction in 2030 from 2005 level is technically
feasible using a full portfolio of technologies
» 3000
5
[ EIA Base Case 2009 Efficiency
E -a" 25007 Renewables
ok
8N E 2000 A Technology ElA AEO Base Case EPRI Prism Target e
:5_‘ @ —£ Efficiency | Load Growth - +0.95%/r | 8% Additional Consumption Reduction by 2030 | o
g E TA&D Efficiency None 20% Reduction in TED Losses by 2030 Cool. €C3
ﬂ .g 1500 ) Renewables 60 GWe by 2030 135 GWe by 2030 (16% of generation)
E "_E" Nuclear [ 12.6 GWe New Build by 2030 Mo Retirements, mﬁ‘:;m’:y‘a‘; by 2020, i
g — 4 Fossil 40% New Coal, +3% Efficiency for 75 GWe Existing Fleet ot .
i 1000 Efficiency | 54% New NGCCs by 2030 49% New Coal; 70% New NGCCs by 2030 Technologies
@ — o 30% Capture for All New Coal + NGCC After 2020
Retrofits for 60 GWe Existing Fleet
= 500 Electric _— PHEVS by 2010; 40% New Vehicle Share by 2025
Transportation 3x Current Non-Road Use by 2030
M%‘::‘;;“ Nene Replace ~4.5% Direct Fosail Use by 2030
0 L] T T T L} 1] ] L} i " 1 1 i 1 1] 1] 1 L} i 1 L} 1] 1 i ¥ 1 L} i 1 T T T T T T T T T T L}
1990 1995 2000 2005 2010 2015 2020 2025 2030
& 2000 Elacdric Povsse Recsarch Incitts Ine All rinhic ressred a EPE' :Llﬁrl-l‘lléniln':::lg\u‘[
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IPCC WGl Fourth Assessment Report pmysemeserresree

A L +A2: a very heterogeneous world
san— — 2 i hich results in continuously
—_ 81 increasing population. Economic
B0 o T CamAmemmeosition development is primarily
———  20th contury / regionally oriented and

technologically change more
fragmented and slower than other
storylines.

| +A1B: a future world of very rapid
economic growth, global
population that peaks in mid-
-\ century and declines thereafter,
the rapid introduction of new and
— | more efficient technologies, and a
— balance across all sources.

1900 i s *B1: a convergent world with the
same global population, with rapid
: change in economic structures
Figure SPM-7. Solid lines are wulti-model global averages uf surface warning (relative to 1980-99) for the towa I’d a SeWiCG al‘ld iI‘IfOfI‘I‘IaﬁOﬂ
scenarios A2, AIB and B1, shown as continuations of the 20" century simulations. Shading denatds the plus/minus eCDnOITIy, Wlth redUCﬁOHS in

one standard deviation range of individnal model annual means. The number of AOGCNMs mn t'ot*,l\en time

pertod and seenatio 18 mdlu‘:lcd by the coloured numbers at the bottom part of the panel. The orange line is for the ma'tel'ia' intensity an d the

experiment where concentrations were held constant at year 2000 values. The gray bars at right indicate the best

Global surface warming (°C)

estimate (solid line within each bar) and the likely range assessed for the six SRES marker scenarios. The int rod u C‘t ion Of CI ean an d resource
assessient of the best estimate and Lkely ranges m the gray bars includes the AOGCMSs in the left part of the figure. e 5
as wellag zesults from a bierarchy of independent models and observational constraints (Figs. 10.4 and 10.29) efficient technol ogles.

B4 : 2007 & IPCC WGI % 43F2 3k & o F B 454
¥ 2 % #dx * % £ ® Energy Information Administration 2.3+ % &

B Heb Rz C02 £ 8 #de il d BlF 2 1 b &rT 0 % 2 1 iy

|~

M ] EPRI 2 o # g3t - A& fddrd] C02 #7327 4 o g ¥
MEL R i 5T o ¢ 2030 & pr2 CO2 #1200 & ek
BT oo Ay 2 (02 £ B AR M BACT ¢ Bl F 2 T S ST
(% ¢ LipTEIR) o

Specker #& &) P T E iy B o AR CO2 2% E 2 T
FAREZ Ko & R (1) T EAHER PR K v (De-carbonize the

electricity infrastructure)  (2) 2 AERAE D Fm H T F B 5



7 (Meet binding economy-wide CO2 reduction targets) @ (3) ¥tig

ZRET Rehs fEAR&D-HBR L §F 074 (Provide reliable,
affordable, and environmentally responsible electricity) °
Specker& - #H#& L » FBETFARA BT L D HEFE S

(1) 2w mptit e B (Full Portfolio) » # 35 @ W% &g 27

#r % o0 CO2 48 3 22 3 75 $jiv (Coal and Gas CCS available i¢ *

F o R T ox g ehdeig k- (Accelerated end-use efficienty

TH B s B E (PEV'S can expanls +5 i 3 T ehseid B B

l:m

( Nuclear production can expand
(2) 3 "R gl i Fojiegd & (Limited Portfolio) » & 45 @ CO24 #i_
B3 s m 2 B E (No CO2 capture and storage 7 #+1 & 3
#rE = BB (No plug-in electric vehicless +% s % 7 & 2 B &
( Nuclear generation remains at existing leyels
HE % RAcR 56977 @ 2o Mpt it Hjirg B ong R R 2583
A B R b ik B A i X R F R R EE T a0t b Bl
#] > % it 2050 h i+ 5 MG (2007 ) F 188 ~ AP
R s 010 WE/F 3 & 5 % A7 "VR i IV Hpwg B > B X ARy
FHEE R RIS D R EREE R P W T bR D
#] B % it 2050 h i+ 5 MG (2007 ) Fh3.1R AP

B 5 0.05#E/F § & o



Bl coal New ccs [l oil [ Hydro [l Biomass == Demand with No Policy
& [ Retrofit [ Gas [ Nuclear [ Wind [] solar F¥] Demand Reduction

Limited Portfolio _— Full Portfolio

Trillion kWh per year
Trillion kWh per year

2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050

M5 P ARTEAKD BT A PHREE (FTHS )

I MERGE Wholesale Electricity Cost Results [[frﬁ @]1

2009 SUMMER SEMINAR
CREATING OUR FUTURE

220 . ; o
Substantial increases in the cost of electricity
200
180 -
160 -
Limited o
140 - Portfolio 210%
120 -

Full f

Portfolio 80%

80 - l

$/Mwh (2007$)

60 - 2007 U.S. Average Wholesale Electricity Cost
40 -
20
0 . .
2020 2030 2040 2050

Bb6 : FRTEARABT LR FE (TH)
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F-FERZAFIE BRLHE AR +# ( Electrifying End

Use ) & Bh4eT if o
1.1 EPRI &7 g% 2% &% Arshad Mansoor % 7 © 7 4 2 3
2. A d BB on FE AR S S (RSP
BB %3R4 By )~ FEF B (RS TETR)T R

TofE (FR* "I pE Y o5

Real-time and Day-ahead Prices to Smart End-use

N

REEIHE N A w

Devices) o 2 ¢ 7 4 4B T A 2o BABE 4B 7 “77 o

| Real-time and Day-ahead Prices

Generation Generation Storage Wind & Sola

)

Energy Efficiency Demand Response Unpredictable

Interruptible Time-based ..
- [ Load DR +/—- PriceDR | — [Dlstnbuted Solar}

Base Load + [Load FoIIowingJ_H_ Bulk Energy | 4| Centralized

Built-in
Demand

\L.ﬂ.ﬁ.’ﬁ?j_“?ﬂml | Dispatchable DR | Incromenta Donnd (o]
PHEV & EV .
/ [Battery Storage ’ - Ees

o

‘ A New “Demand-side” Resource |

B 7: T4 BT A ROPTE B AT
1.2 Dow Chemical = & 2 ¢ & ke & Rich Wells> &4 53% 2 &
SRR RS HEREE AT L 2 P e EERC (A Roed g
SORR) ESERT KT RE S FIFLELF
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1.3 % i * 52 BrittaK. Gross 2 i 4 2 2 7 & & (PEV, Plug-in
Electric Vehicles) % B2 #icT ¥ F e0F K> i 40 &
MEFIPR R DA R ARETT D TR A A RRER

'F’K""’ B\ W\E‘h’* .\?j 3,;3 'FF'}

Kk A Rk R

koS

¥ oRRE2ZAFALIE R 2N REE&ET (Integrating
Renewables ) » & BL4r T if o

2.1 CalifornialSO = @ {3 L R/ 7 & &1 Ao Vicfeng 2 ik P

22010 & B kmiky 5 20% ~ 2020 & 5 33% 2020 #

CO2 = ¢ ‘?*f;p’?‘f'J 1990 A vk o d TR 4 AT 4 BRE

FREEZFERFSE HT4AARTPREER > Bfeg i

2 FRER R R S oM B E o ¥ I ok g

450.0
400.0 +-
350.0 -
300.0
250.0
o R et BRIl it ot miatieledy Mot faibntnl Adhios ieintuideet It 1 [dodubieantni Attt o
150.0 1,
100.0 +---
60.0 ----

0.0

Mw

1 25 49 73 97 121 145 169

Hours

|—W|nd Generation —— Wind Generation with 100 MW Storage ‘

B 8: EUMBRFIANEILA N AT ERDFR
= 9
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2.2 % B4 Y Luminant 2 @34 = £ David Campbell 4-%+H &
ERCOT & 4 iz h 4 F R B BiTR4A7 32207 1 2008 #
50k e 5502426 8000 MW B ar T 4 o 3 pk 37 50 R #
AOCLER 2 F R R AR KOS R R R Y S e

2.3 FirstEnergy Generation = # 3%,#% Gary Leidich &-%t2 i ik
FER A RGERNH 2025 E LA R TP RE125% o
AERARBRFTEL LI c PR 2 TN BFTEFE S
312MW - 5 > # Biomass # 7 H % ;’éﬁﬁym’ﬁ v BT R
Wik CO2 42 15 % o

2.4 Arizona Public Service = # # & Donald Robinson # 7t
Arizona M 5 2% = i %R bR f 0 TR 2025 E ez VR 4

#3 15% F R &2 b RA L AN R PRI FiRALEE

FIREZAFLEFRAELSF T E Y (Advancing
Nuclear ) » & BL4r T if
3.1 £ Wy A 7 #7 (Nuclear Energy Institute ) 3% ~ 34 7 & { =

v ¥R ¥ Marvin Fertel & 71 tf%ic % > 2 75 CEO 2 CNO( %
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eFRAE ) BRI - R4 FIH ZA g R gL FAE
2 MEFZ A2 A REPR TR AL R OPAT v » £
FPREZREFFAVRRE/FRULE Tenfre @ - 338
EFRCFRAG A e @g Y LR 5 0 ¢ ED] 909 ¢
2% B %1% - 1988~2007 # B £ Wit & B P B E &
( Significant Events) # 2 35 % (Performance Indicator) @
%_0.90 *# 7] 0.03 11T o feim iE Al AT PO 2 R AE 4
TP Ad S BFE S G AIREE R AR B
W FF TR EL BT E B Ak P
FhR? PR Y k16 2 (25 B ) 93t 2017 £ 5 4-8
R R e ~3E > 2020 £ 5 15 8 2 4 ~ F > 2030 £ 7
45-50 e »EHE 0 ¥ 3 25 @y 2 57Y 5% 25
P;2050 EPFIE A F LR S 2V R0 5 2008 £ FEN3 o
3.2 ®Omaha 74 27 &3 A H 7L Gary Gates #+ {4+ 7 8
HRE60#N L ATRREA TP W EFRPAFTEZ B S

20% (P2 F hpitdics 104) i EPRI 47 =23 7

‘3

LF TR ART BT0R fH1RY R LF M- R A
60 & i fpie L 4eat & (2 80 & R#y ) M F 2T 2
ik RAL (60 & (LB 5t Ht 2040 EAZHE RS R ) 0 -

EEF e ARG YR MR T AR B Y g
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B R4 B 2 AR o

3 i ® KHNP (Korea Hydro & Nuclear Power Co) = & & # 8

7 £ Jong-Shin Kim 4 Gt Ry T8 B 5 2 G% P47 © 2
REWEE 7249CGW ¢ 2. 24 4% 2B ~ 2B £k 2

R T 8 424,423 GWh ¥ 2. 35.69% 2008 # 5 B+ 5 3 &

\
\

Wz 78 %% 934% 2 hEB o 2tk E 0.3%
BRI o A RFERP A F R E 2 E 82008 & 11369
¥~ 1] 2030 # 1 599% (%2540 Afra T A ) EPRI 2.3 7
R B (Consulting Executive) Jong Kim 4 77 » g8 K &> %
Fzfagd it oo 25 FFERE - - REDRE 7y

FER S BE RS e A S BEL R AR e LR

71 (sound technical infrastructure ) % o 38 4 & o

I Key Players of

Korea’s Nuclear Industry
I

= Korea is one of a few countries in the world that has implemented NPP
projects continuously and aggressively up to now since 1970's.

A HYUNDAI DAEWOD E&C

WOORUM. . By @
<> SN
& GsEsc looosan et

FO: R i DT
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S P2 AR D REE Tk k (The Future of Coal )
B BYoTIE o

4.1 ;2 Rio Tinto plc = & i #3834 {7 & Preston Chiaro # 7+ : Rio
Tintoplc 2 7 % - R%ERmFpE > & CCS4ER 72 5 (1)

CCS 7 B & B IPCC ol XKL E CO2 R b g Pz —

oo HEd D ZHE S Far Do s ZRFEREE S G 2R E
AR (2) nEHIFECE LR REHTLINE LA

fo MBS TRk A2 0 B 10 #or 5 (3) & fha R ATAT R B2

T e 11~ B 12 Ao (4) B 13 524 CCS+ 4%

E Fr#2. Bt 0 Rio Tinto plc = & 5 Global CCS Institute £] 4=

ﬁ%-—o
~

I The nature of the challenge (i)

All generation technologies have issues

Coal fired
= 1.0 power Gas Renewables c ccs
g 1 1
s : :
S Resource 1 1
o . 1 1
N availability 1 1
O 1 1
(&) 1
= ) i Technolo
w Intermittency S ) i
Q approval maturity
O
> =
& | &

=T e

i RS 6 TRk AT

B 10 - &
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The nature of the challenge (ii)

The cost of power
L

LCOE Cost of electricity from new plants
(USD/MWh) No carbon cost

Solar]
PV

| New conventional fossil Low emission
fuel plants technologies

Offshore Solar
Wind Thermal

Wind (Volcanic)

Paid off coal fired generators

B 11 : & fa mBpesr o ph 2 T R

The nature of the challenge (ii)

The cost of power
| o

I(_L?SODEIMWh) Cost of electricity from new plants
Carbon cost $100/tonne

Solarj

PV
Offshore Solar
e Wind Thermal
pC 1IGLC OCGET Nuciear i
_ - popi =—+CCS M e O Biomass
Bituminous.,. ces =l s
= IGCC
0 pc CCGT HDR
[ BrownCogly . . =
iL tors, - | =
Onshore Geothermal
Wind (Volcanic)

Bl 12 @ & fEac ek ph2 T R

I Australian CCS Activities ! B K

MER SEMIN AR
CREATING OUR FUTURE

Past I Future ——

‘ Fundamental CCS Ri Eg CSIRO, Ri 1 Grants
| |

‘ Collaborative Research (Academia/Industry/Government) Eg CO2CRC
| |

| Participation in Multilateral CCS Organisations , eg CSLF, APP
| |

‘ Pilot Scale Demonstration Funding Eg Low Emission Technology Development Fund (AU$500M) ‘

‘ Australian Coal Industry Billion Dollar Coal21 Fund
| |

‘ Development of Geosequesiration Legislation

| Development of National CCS Strategy & R&D Programme
| |

‘ National C Storage Taskforce ‘

‘ Global CCS Institute ‘

I ‘ Commercial Scale Demonstrations ‘
=) | o rowes

B 131 & fdac REESTE B2 TR
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13+14 - CCS % & 2. 7|5t

42 2P %A HFE 47 E.ON =2 Bernhard Fischer 4 % &

Metw T &2 CCS Hirw B » 322 & = CCS R&D 2 7% 4 [

/.
y L
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R
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E.ON is active on all CCS R&D pathways
Priorities set on high efficiency and post
combustion capture

1. High efficiency: 50plus, Wilhelmshaven
+ Efficiency >50% through high temperature and pressure: 1,300°F/>5,100 psi(?
» Development of new high performance nickel based alloys
- 508 MW net, operation after 2015 (final decision pending)
+ Option: post combustion capture retrofit

2. Post combustion capture:
Pilot programme and demo options 50plus, Maasvlakte and Kingsnorth

- Ambitious pilot programme with leading supplier

- Diversified, international portfolio of demo options: candidates for ¥ 4
European and national funding programmes

3. Pre combustion capture: FutureGen Alliance
= 275 MW IGCC plant incl. storage

+ E.ON US active partner

» Project recently restarted and decision pending

4. Oxyfuel
+ R&D activities (ADECOS, OXYCOAL-AC)
» E.ON UK with own test rig

Bl 14 : EON = & CCS R&D z_ & #

As an international company, E.ON has
attractive options for the CCS
demonstration phase

Possible locations for CCS demonstration plants Project "50plus” after 2015
oplion:

Maasviakte Block 3—2012
_Ewrm GdF SueﬂEiectrabelJ_

ruject “Weser"
aquifer after 2015

Kingsnorth

f= Candidates for the European Economic Programme f&rRﬁt;overym
and the EU Flagship Programme (2010)
(1) Kingsnorth and Maasvlakte only

B 15 : E.ON =& CCS R&D z_ ##
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I Key Challenge: Overcoming the
Economical Barrier

Lack of Technological EEconomic
Ml Maturity | | Viability

10-12 EU CCS
Demo Plants
need 6-10 €bn

CREATI OUR FUTURE

Diversified and
Prioritised R&D

financial support

Range of

20-40 €/t

Limited Time Period

2010 2015 2020

Research & Development Demonstration Implementation
Phase Phase Phase

B 16 : CCS # B 2 F|H s Hir= R R “TH B2 Misd v

FIMEZFAFLIE g {7 FEHT ¢ (Creating a
“Smarter” Grid ) > & Bh4cT i o

51 IBM = & & % John Soyring # 75+ : IBM 1 Smart Grid

Transformation €_:% = @ Energy & Environment solutions *

Intelligent Utility Network (IUN) 2. - 384 > ¢ L F 1 /K% ~ >

¢ 35 2538 AMI £ F 2 424 1538 Smart Grid £ < IBM = &

N

WL ED R (Smart Grid) 4 iz = OB L1 38

»

(open industry standards ) i + 7 ¥ > 32 R # ¢ ¥

Instrument ~ Interconnect £ Intelligence % = & & (& 18) -
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IBM’s Intelligent Utility Network (IUN) is a component of IBM’s Energy and
Environment Initiative

Applying innovative information technology and services that really matter to businesses,
governments, people and the planet

Intelligent Utility Networks
Ve

1ergy mami

B 17 : IBM = Intelligent Utility Network (1IUN)

i 5. Presentation Customer ‘Customer Mobile Display Device Field Employee Employee Paper
Intell ige nt Web Devices Interface Mobile Devices PortaliDashboard | Bils
4. Applications & WMS Network GIs Asset oMs cis MDMS
Analytics Management
Analytics ‘ | | | : | : | “
Call Management Meter Data EMS DMS
s e Load Control

Smart Grid Integration — IEC CIM, BPEL, WebServices, SOAP, XML

Interconnected 3 System I Servers Storage and Security System and Business Process Messaging &
Integration Backup Management [ Network Management Web Services
M; t
Platform HELEEL
Computing Systems Application
Infrastructure Management Infegration
2. Integrated Extranet
Communication
Networks
Neighborhood
Network
Ne
Smart Grid Devices — IEC CIM, IEEE, C12.22, HomePlug, WiFi, ZigBee, OSGi, NIST etc.
‘1. Smart,
Instrumented :
mal pliances Ivances lectric witches uggedizes olar Panels
Connected @ smart Appli: ®aa d Elects @ switche @ Ruggedized @ solar Panel
Meters Laptops
Devices ® Load Control @ ravanced Gas @ Reciosers @ Handheld Data @ wind Turbines
Devices Meters Devices
@FElectric Venicles @ Advanced Water ) Condition Sensors ) Cell Phones [ 1=t
Outlets Met
@ Voitage Controllers @ Persona @ Eneroy Storage
Computers
® InHome
displays
In-home Devices Smart Meters Substation & Human Interface  Distributed

B 18: 2> ET % (SmartGrid) %2 k2. B v 1 £454%
5.2 E2RE=NakhizREL R ¢ 1/ (Federal Energy Regulatory
Commission ) Jon Wellinghoff % % 4 £ % % E % (Smart Grid

Perspectives) » % 7+ : % B 2 ¥|/& EHV/UHV 7 SRR

N

31,?] @ %~ 2 "1k DR(Demand Response ) 2 DG( Distributed
Generation) @ Ak > FFE T % o ¥ ¢t » Edison International

N

B4 e 35 Sy o

‘ﬁ

a2 #H =& TedCraver 7~ 4 S H A E R
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FAREAMLERZIFHIE 2L FFAHE2 0 FH %
( Takeaways and Actions as a Result of the Summer Seminar) » & 8t
T o
6.1 Fl& ¢ %2 1 & : Steve Specker ( Executive Roundtable )

62 & gz 24 1 ¢ BT XR S FUEAA AT

Ted Craver, Chairman, President and CEO, Edison
International -

Ralph Cavanagh, Director, Natural Resources Defense Council

Frederick Butler, President, National Association of Regulatory
Utility Commissioners; Commissioner, New Jersey Board of
Public Utilities

Jon Wellinghoff, Chairman, Federal Energy Regulatory
Commission

Susan Tierney, Managing Principal, Analysis Group

CREATING OUR FUTURE

Bl 19 - 4 ¢ 3Rz 25t
6.3 Fl& €223 A A= 2009 EPRI Summer Seminar &= 5
% o7 ¥ %> ¥ Steve Specker #r# " 7 § WE X U hw T o

FEERBE B LR G 2 e kdrd Ak FE R < 2

RIFARL fiEe AR o
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T SFERBHECEER:

. A WS - KL A>7MEIE LA ERE £ LT
Palo Alto 2 £ W& # &7 e (EPRD 5% > B # € = R4
(Prac# AR T 3R BB L AT L P & TRATEATE

B R OREHEP RA IJRHTR ) 7 -EPRI AR TR E 2 A

§Fe

s\
=

ll
o

¥ o

\4

Fire® T
2. 2009EPRI & 243t € > stehA PR EF - A WA (1) BT %
Hrmpr* 4~ (2) LA REFEEY ~(3) FRPIAFLTET >
(4) #RFLTHRAR (D) AR L7 HEDT R ~(6) Fl& ¢
(PRI AL EFFE2EFH > %) d 2 EPRI F A %
BRI EH R L o AT FHEPN T AT G B R
A (IR T S B AR 2 f TRk R AL T A
3. EPRI %3 4034 7 & Steve Specker #& 11 2 BT £ A kA &7 a ehff
BeEE L (1) 2o meti-FH g B (Full Portfolio): 2 (2)
7 LR Hp T Fopeg B (Limited Portfolio) » & 4% C02 4 #1223
FHATEEEE TAHTAZRE PR ETAZRER -
OB R MR 2050 EATH S SR F 18 B A
Wip B 5 0.10 ME/F R E R A PR e 1L HoeE B o 1R
BEARFEABERFT LRV BHBRFAREZFEREIAFT

A% it 20650 # P & ZmG (2007 #) K

I E R R
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3.1 1% ~ AP R 5 0,05 9/F F R

TATELTI RSB E SRR 0 2
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CHRAEFEATRFERLLTF FEF 2wy o e p W pH
e 5 (1) Ardope= 3 & 7 & (CCS ~ Coal Gasification with CO2
Capture ~ Smart Grid ~ Solar Energy)~(2) £ 2 iRz Fih* &
2 =3 & TR * & (Solar Power ~ Wind power - Geothermal ~
Ocean) ~ (3) X BFPic # T2 T3 &~ (4) it 7 2kE b B

(RRF2 PR BHFmR) BRI ¥ AstRe g s 2 X

B

35 A (R 2 REAE A2 RE 0 9F AEMT ~ E R R
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- L P R iR EPRI Sem 2 4p MR AT

A. ANT

(1) 4% %4 ANT 34 > #2574 P # 7 &(Lungmen Project )4=#: (start-up
support) 2 :F g4~ Hp @ @ P REpF 2 Bt o B F F dE it B RS B fEALR
7

(2) 7 M ANT 3 FiT42p ¥ &% 342k 3¢ 5 J& B (Advanced Light Water
Reactor)z % #o#f 24 3% 3+ #c 1 (3-D Computer-Aided Design(CAD) software)
% 154] ¥ 123 $1(Configuration Management (CM) programs) & % ¢ 4 A
P PAR B A D

(B) F#kieF M ANT & ¢ 2 3 & e it Rl ~ &iE 33 (Modular Equipment
Testing, Shipping and Storage: ) 2 :&- # p* v E f Pae %2
B ik i By ?

Q1. If TPC joins ANT, does it include dispatching experts to support TPC’s

Lungmen Statup and resolution of early operation encountered issues and

problems?
A. Unfortunately, individual member assistance is not included in the
ANT Membership. However, given the near-term nature of TPC’s
Lungmen startup, if TPC were to become an ANT Member, we would like
to discuss the options available for EPRI to work with TPC as a lead/pilot
utility for the planned 2010 "New Plant Startup Program Guidelines"
Project. This would potentially include several onsite visits and
interactions between the EPRI staff and the TPC startup team.

Q2. For the Advanced Light Water Reactor 3-D Computer-Aide Design (CAD)

software and Configuration Management (CM) programs, does it include training

of engineers and technology transfer?
A. The ANT Program Management team will work closely with TPC, and
other ANT Members to ensure the ANT products are being applied in the
manner they were intended. The level of technology transfer will be
determined on a project-by-project basis. On several prior ANT projects, it
has been most effective to hold a workshop/webcast where product
application can be discussed in a large forum and best practices shared
among all ANT participants.
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Q3. Can you provide some material to further describe ANT Modular Equipment

Testing, Shipping and Storage? Can you illustrate using what has been
completed as an example?

A. Unfortunately, the Modular Testing project does not have finished
products that can be provided at this point. The Task Description and the
Benchmarking Plan are attached for your information. As can be seen
from the project schedule in the Task Description, near-term results will be
available in October 2009 and January 2010. The types of issues that
were addressed in the three vendor visits that were conducted are
contained in the Benchmarking Plan.

B. Material Degradation

(1)

(2)

4oie AT 5 R ¥ BWR p 8.2 i (internal components) 44 2 & 4 &
4.6 Z(SCC) EPRI p % 5 7ML 3 F AR F?2H TP vk TG
RIER?

¥+ PWR % B RPV Hot Leg/Cold Leg £ #44%:¢ (dissimilar metal welds)

*5 {7 preemptive weld overlay » 2 R & Bi5% 5 @ 2 7 F 2 Pl o

Q1. For BWRs, what are the projects ongoing to mitigate SCC of reactor
internals? Any recommendations/suggestions to strategies TPC is

adopting: TPC is adopting moderate HWC. Toshiba recommends >1.0 PPM
hydrogen. Currently Chingsan injects 0.5 PPM and Kuoshen 1.0

PPM. Whether Chingsan will go for 1.0 PPM is being evaluated.

A.

* BWRs are using moderate HWC (MHWC), Noble Metal Chemical
Addition (NMCA) and On-line NobleChem (OLNC) to mitigate
IGSCC. BWRVIP projects are in progress to support effective
implementation and evaluation of these technologies. Analysis of
reinspection data (BWRVIP-174 Rev.1) shows that all three
methods are effective in mitigating IGSCC in core
shrouds. Another recent BWRVIP report (BWRVIP-219) provides
information on the specific BWR internals that are mitigated by
MHWC, NMCA and OLNC technologies.

« The BWRVIA (BWR Vessel and Internals Analysis) modeling code
is used by BWRs to calculate radiation chemistry and
electrochemical potentials (ECP) to determine the optimum amount
of hydrogen injected needed for IGSCC mitigation. Model
calculations have been performed for the Kuosheng and Chinshan
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units and indicate that a minimum of ~1.0 ppm feedwater hydrogen
injection is needed for IGSCC mitigation of specific components if
noble metal application has not been performed. The details of
these calculations can be made available to TPC in a future
presentation.

» Radiation field control in BWRs is managed by several operational
technologies including feedwater iron reduction, zinc addition and
cobalt source term reduction. Some plant-specific considerations
may apply. Specific recommendations can be made for the
Kuosheng and Chinshan units following a detailed chemistry
review.

Q2. For PWR RPV Hot Leg/Cold Leg dissimilar metal welds adopting
preemptive weld overlay, what is the experience of US plants? Any failure
experience?
A.
* Do not know of any failures associated with weld overlays in PWRs.
* We are currently developing a detailed survey that will tells us how
many thin (non-structural) weld overlays (i.e. pre-emptive weld
overlays) are in service or are planned. We will have to get back to
you on that answer.
» At this time, no one has successfully installed a thin weld overlay.

C. License Renewal

(1) A2 p o e R €Y 51— BEUR L AT2 & {7 % - fg Life Extension
2 300 o R ATHATIRR 2 )?e{NUREG—lSOl Generic Aging Lessons
Learned (GALL)Report> ;& 2% & 2 @ % it € #1471 - f 438 X it g2
* % (aging management programs) - 43 7 £ it g 123 K3 7 X - fuk
Z_ Life Extension =iz » % % €_% < EPRI Plant Support Engineering (PSE)
Programs *}5% 0 License Renewal Products % Life Extension < ;F*J% °

(2) Ric € % 12— FLicense Renewal ¥ 3% > 3 & a & > FAHPFT L F
& EPRI chps24 > - EPRI G 5 5 p205 > B 27 /% f ok o (78— H A8 5%
v AR o

A. We'll be happy to support TPC’s interaction with ROCAEC as
appropriate.

25



4= 1 2009 EPRI § 473 ¢ 2 kAp&
AGENDA

2009 Summer Seminar Presentations

Theme : Creating Our Future

Monday, August 3, 2009

Welcome(no slides)
Richard Silverman
General Manager, Salt River Project; Chairman, tlePower Research Institute

Opening SpeechCreating Our Future
Steve Specker, President & CEO, Electric Power &ebdnstitute

Keynote Address: The Energy Imperative: Getting ItRight (no slides)
Phil Sharp, President, Resources for the Future

Session 1: Electrifying End Use

Moderator: Michael Howard, Senior Vice Presider&[R

Electric Power Research Institute

Evolving the Demand Side

Arshad Mansoor, Vice President, Power Delivery d@titization, Electric Power
Research Institute

Making Energy Efficiency a Priority

Richard Wells, Vice President, Energy, Dow Chemical

Electrifying Transportation

Britta Gross, Director, Global Energy Systems arfcaktructure Commercialization,
General Motors Company

Session 2: Integrating Renewables

Moderator: Hank Courtright, Senior Vice Presidém¢mber & External Relations,
Electric Power Research Institute

Integrating Large Scale Renewables

Yakout Mansour, President & CEO, California ISO

The Texas Experience
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David Campbell, CEO, Luminant

Opportunities for Biomass

Gary Leidich, Executive Vice President, FirstEne@gyrporation; President, FirstEnergy
Generation

Integrating Solar Energy

Donald Robinson, President & COO, Arizona Publicvi®e Company

Session 3: Advancing Nuclear

Moderator: Chris Larsen, Vice President, Nuclear

Electric Power Research Institute

Ensuring Safe Operation

Marvin Fertel, President, CEO, & Chief Nuclear ©&fi, Nuclear Energy Institute
Continuing Operation of the Existing Nuclear Fleet

Gary Gates, President & CEO, Omaha Public PowdriEtis

The Korea Experience

Advancing Nuclear Power for Korea’s Green Growth

Jong-Shin Kim, President & CEO, Korea Hydro and IdacPower Co., Ltd
Korean Context

Jong Kim, Consulting Executive, Electric Power Reash Institute

Session 4: The Future of Coal

Moderator: Bryan Hannegan, Vice President, Envireninand Generation, Electric
Power Research Institute

Transforming the AEP Fleet (no slides)

Michael Morris, Chairman, President & CEO, Ameri¢dectric Power Company
The Australian Experience

Preston Chiaro, Chief Executive Energy, Rio Tinamdon Ltd.

The European Experience

Bernhard Fischer, Member of the Board of Managente@N Energie AG

(6:00 PM) Transportation to Summer Seminar Reception andddiahthe Ronald
Reagan Presidential Library. Join all Summer Samparticipants and their guests for
a private reception and dinner at the Library mAlr Force One Pavilion. After dinner,
you are invited to visit Reagan Library exhibits.
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Tuesday, August 4, 2009

Welcome(no slides)
Steven Specker, President and Chief Executive @ffic
Electric Power Research Institute

Keynote Address: Today’s Energy Policy Perspectivgsio slides)
Congressman Rick Boucher

Session 5: Creating a “Smarter” Grid

Moderator: Arshad Mansoor, Vice President, PowdivBey and Utilization, Electric
Power Research Institute

Supplying the Smart Grid Smartly

John Soyring, Vice President, Solutions and SofswHM Corp.

Smart Grid Perspectives

Jon Wellinghoff, Chairman, Federal Energy Regulat@ommission

The California Experience

Ted Craver, Chairman, President and CEO, Edis@mriational

Executive Roundtable

Steve Specker discusses takeaways and actionesslizof the Summer Seminar with
key industry and policy leaders

Frederick Butler, President, National AssociatiéiiRegulatory Utility Commissioners;
Commissioner, New Jersey Board of Public Utilities

Ralph Cavanagh, Energy Co-Director, Natural Ressuiefense Council

Ted Craver, Chairman, President and Chief Exec@ifeer, Edison International

Susan Tierney, Managing Principal, Analysis Group

Jon Wellinghoff, Chairman, Federal Energy Regulat@ommission

Closing Remarks
Steve Specker, President and Chief Executive Qffiflectric Power Research Institute
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