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2008 # 5 % d £ W EPRI ~ ? R s R 7 %7 ~ %M Euro-Electric 12 2
PACRIEPI 2l 7 ¢ BT 23R § iz 8- MAAE ¢ FHE2 T4 &
WREERFLT g gRE#2- 2T LeRapygy
Bl 73 4 30 CO2 $aadriiz B4 11E 4 IATHIFE T T & % 2
B E 2 A eREFE Y RRREE T T b LIATH
WREMIELPEEEFAYL AL - ER A o A ERT S

PREE TR - TR o

R R L T DR R

Emissions Reduction & Control
Environmental Science & Technology
Integration

Advanced Clean Coal

Carbon Capture & Storage

Electricity Energy Storage

Renewable Resources

Asset Management

© o N o 0o bk~ w D PE

Distributed Energy Resources
10. Transmission

11. Distribution

12. Smart Grid



13. Electricity-Based Transportation
14. End-Use Energy Efficiency
15. Sensors & Diagnostics

16. Operations & Maintenance

it 16 R A PR LR /AP A AT
1. Environmental Science & Technology
(1) Bioremediation
- Soil contamination
- Water quality
(2) PM25 effects on human health
(3) Influx of marine species (organisms)
- Screening technologies
- Generated due to global warming
- Biotech, gene technology
(4) Disposal or processing of flyash (potential uses)
(5) SFe replacements
- Replacement of gas/material

- Solid insulation

2. Energy Storage
(1) Li-ion (and polymer) battery development
- Low temperature operation
- Transportation and load leveling
- Fast charging (nanotechnology)
(2) NaS batteries



(3) Compressed air energy storage (CAES)
(4) PV or PHEV as load leveling

(5) Superconducting

(6) Flywheel (leveling load)

(7) VAR support

. Transmission

(1) Nanocoatings for insulators

. Energy Efficiency
(1) COz2 as refrigerant
- Major consumer appliances
- Steam
(2) Power electronics- SiC
- High performance inverter
- Distributed generation
(3) Ambient heat utilization
- Hot water or heat pump
- Waste energy
- Thermoelectric
(4) Connecting smart grid and energy efficiency

(5) Using waste heat from condenser (possibly redesign, etc)

. Sensors and Diagnostics
(1) Integrity of underground cables
(2) Transformer Integrity

(3) Advanced sensor development



- PCB contamination
- Transformer degradation
(4) Monitoring of dielectric (solid and gas)
(5) Wireless technologies for transmission lines and substations
(6) Power harvesting
(7) RF applications for detecting condenser leakage
(8) Defect sensors for high temperature applications
(9) Locate leakage in boiler tube bends (NDE)
(10) Condensate leakage monitoring/sensing for turbines
(11) Laser radar for wind load on turbines
(12) Data mining for sensor technology, support vector machine

(13) X-ray imaging

6. Operations & Maintenance
(1) Heat transfer in furnace
(2) Monitoring efficiency of turbine

(3) In-situ repair of components

AP EALRD R APHETI TETS AATHERRNY
FooEhmITTEHRAIE - WRER PN FHFE AL E4eT
- ~ EPRI #ji¥£]#7—Rosa Yang (VP, Innovation)
EPRI ¢ A (Members) P #0421 450 4 > #hiw 23% 40 B &
Fo B%E € R 580483 AL E TR 15% 0 s ity 3t

% (Programs)~ & 4z:i% 1,000 it ik ‘e % (Energy Organization) ° 2+ -



EPRI TIP3 R R 5 e A K510 & 0 T 4 7 % Hjis

z_g|F722 % & > Technology Innovation (Tl)22 Base/Supplemental

Programs #p#f 4p & B % ¥ d Fig. 1 k£ 7 o

® |dentify Needs for New Approaches
® |dentify Needs for Fundamental Studies

s N e : ™
Base/Supplemental Technology Innovation
(1-5 year applications) (5-10 year applications)
® Develop/Demonstrate Technology : Eggj:gtn'::;i?sizﬂtﬂizsi(j:l[f:
* Produce Products/Services . Incubate. Exol E uat
ncubate, Explore, Evaluate
__® Solve Near-Term Problems ) L P y

® Transfer Value via Knowledge Gained
® |dentify Viable Technologies
® Build new programs

Fig. 1 Synergism : Tl & Base/Supplemental Programs

# Fig. 1 ¢ > Base/Supplemental Programs i % 1-5 & p i #
W Ao BT e s 2 A A BB PRI PT - RIS R AR A
TIR &4 5-10 P enfie® il ot FRAABFTT R+ AFR
"% (High Risk) & % & (High Value)¥™ 7 ~ 141 2 5 = /8 #/;% % ¥ 4p M

Fraiive



% 2 B DB 7o ¢ Fig. 1 ¢ - 4 Base/Supplemental | Technology
Innovation » 2\ ¥ ¥ ;ﬁfg} S PR NN ENAFET TR R
= ; 4p & > d Technology Innovation ] Base/Supplemental » #' i &
gd TIArEEaoREE S8 g e R R TH S R E 2R
THEE A wag o d b AP F L seE o Technology Innovation fr
Base/Supplemental Program =R 7 E_4p i 4p = e93 o

EPRI cn TI38F p 5 54 &8 4 1 % AIATH TP MR AL H 0%
#2008 # 421 200 5% TI Projects jF 3 = 5 11 58 Strategic Programs -
& = = |nnovation Action Council (IAC) k& > IAC 4 Rosa Yang %
AR TABRE -FT T ﬁis?]%i—'%i’?'lq* SR E A KA RE S
A & 4% Rosa & £ 2+ 17 £ o

L@ ATk > 4z 200 3 TI Projects Eﬁ‘p\ = % 11 7 Strategic
Programs » i & 248 IAC ¥4 k &FiF )k > U P im B & 4 ¢
(DEFE B> B S5 B9 R 2QE7E B ERA#HNE R&D?(3)
LFE G RBAIFTEES 2 02 (A)ET UF F 8 B EPRI h4
§?7%wE o gd IAC B4 & EBR T p2 11 5 Strategic
Programs 4= Fig. 2 #7-5+ - Fig. 2 §*f* 11 5 Strategic Programs % #
Program § § + o ¥ ¢k » 2N ies ¥ gy 2 o gt 3F Strategic Programs 3% A

B AR 0 8 $F A RAER L R E B 22 4o Fig. 3 9 o
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T1 Strategic Program

Program Leader

Biotechnology

John Goodrich-Mahoney

CO2 Capture

Abhoyjit Bhown

ElectriNet

Don Von Dollen

Emissions, Health & Environment

Annette Rohr

Materials — Delivery & End Use

Haresh Kamath

Materials — Fossil & Nuclear Generation

David Gandy

Near Zero Emissions

Tony Facchiano

Nondestructive Evaluation

John Lindberg

Renewables Stan Rosinski
Sensors & Operations Andrew Philips
ater Robert Goldstein

Fig. 2 Tl Strategic Programs and Program Leader

T1 Strategic Program

Scope/Staff Involved

ENV |GEN| NUC | PDU

Biotechnology X X X

CO2 Capture X X

[ElectriNet X
[Emissions, Health & Environment X X

Materials — Delivery & End Use X X
Materials — Fossil & Nuclear Generation X X
Near-Zero Emissions X X
Nondestructive Evaluation X X
[Renewables X X X X
Sensors & Operations X X X
\Water X X X

Fig. 3 Strategic Programs are Multi-disciplinary
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¢4+ Fig. 3 ¥ 111 5% Strategic Programs » & 38 3+ & “T47 34 F7 1 #

B H g e
Biotechnology ---
c BRE R W2 BB L G LR Ao

- % EPRI project #1014706 # % 3 BARs 447 4 = 5 (F42 % ©

« X4 R I F Mk (algal biofixation)3E B~ § YR o

c EF AR REBEM R R AR IUH o

- I E 4 4 i w(regenerative biofilms)i& 7 & s 3 4]
Carbon Capture and Storage (CCS) ---

« CO2 Hf 42 F fo 2] B8t

© F2iRET AL ¢ < (CAER) & IR - EF ATH TR 2

R R

« B {74 B3 (Targeted proof-of-concept) -

- %22 DOE/Southern Company 1= § g3 ¥ w X FFA Y ©
ElectriNet---

- v A - AV AR TV K4 E ¥ & & (Integration of

Variable Generation and Controllable Load) » » # 143 &~ & 9 pF

» ElectriNet * s34 {7 M A 2E 4> 4 4 B ~ % 2 :low-carbon

12



generation ~ smart grids ~ local energy networks 1 % electric

transportation & > ¥ d Fig. 4 f§ H % 1 -

- - 2 Fig.4 ¥ ElectriNet e 4 » & 353 F ,?k ~ T4
g;égz N I E

COREMRE G RF PR ANE L A A

H\
e

S AT -
COREEHIBER E R R E -

2=

C BT RS T NG RR  J R F 2 H IR -

LOW-CAREBON
GENERATION

LOCAL ENERGY

NETWORKS

" : i = a ELECTRIC
EleciriNet § = = TRANSPORTATION

SMART GRID

Fig. 4 Implementing A Low-Carbon Infrastructure

Emissions, Health, and Environment---

C TR R TR SHE B 2 T i

TR KRB SR RO TR R o
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Materials-Fossil and Nuclear---

A.41#L % iv (Materials Degradation)

s A1 RN R R LT WA S R FE
- F P 7 1 4R (In-Service degradation) -

s ABEFABRY RS FEREASCO)ETR -

B. % :§ i@ # 1 }¢ (Advanced Materials for High Temperature

Operation)
« 3B % 3 IGCC F 1+ Bt L 444 o

c FPEBRAE - wmAMALp Bt o

- FEE%a USC it * iz @ < %8 £ £ (Austenitic Alloys) °
Materials-Power Deliver & End Use---

ARIE LS SR A R UL DR i

« R ZAl* gz i § ¢ (digital loads) -

1% Smart Grid £ & ek g0

o U ogrid BHE o FBELANR R FRE B NER

# ;7 8 (PHEVS) % -
< BB 2N A & M 4 F (Nanocomposite dielectrics) -

- FRALET 4TI HE-SICZ GaN -
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- FERRERAS R T ORTHE -
Nondestructive Evaluation (NDE) ---

« HAL % v~ F i (component)-E it E3Tip o

A AR B A Rl R

- A2 (UT)irlz# X-Ray %74 & %

« AE 5 B e

- FEEEF R
Renewables---

& PeFIEp

+ Renewable Portfolio Standards (RPS)
-+ 100 GW by 2030

« Grid parity (PV) by 2012

« 20% wind by 2030

- Zero carbon footprint by 2050

« B AcE A AL A RS R R adeid it E AIRT o
s AR G T R A R RE S Ao M Y § Rep
L IE R o
4127 NDE-:2i& § B E @ e ¥ iovw it o
BT PV-$IR 5 $jisteid H 38 B 2 e H fig sy o
Sensors and Operations---
s RRBIBOREAFE > MEFTRICT A RROT R4 .

- BRI FE@H AR nE Ber o By
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(1) JzEw 22 pE(ustin time)3d 7 -
Q) WHEH LR FRE o
(3) ﬁé’u? fi;fﬁ';[,% o

« 1% % sensor roadmaps -

Wi @ 3 0 EPRI eng i) 37(TI)¥ 2 % & 6 Pie-Chart, Fig. 5 & % 7

RS Jind m “:,

Technology Innovation

“Thought
Leadership”

11 Strategic ETAC

Programs:
“Science and Innovation 5 |
Technology” Network eople

Polaris
Initiative
“ldeas”

Fig. 5 Pie Chart of EPRI Technology Innovation
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LERTA1IEEB S G > EPRI ¢ CO2 B8 &2

BEY S BT RE PR o Fig. 6 517 o

87

3500

Achieving all fargets Is very agaressive, But pofentially feasibie,

3000

2500

AEDA0MRA ——

k2
=
=2
o
Il

1500

1000

LS. Electric Sector
C0, Emisgons (million metric tons)

Techmology

Efficiency

El 2008 Ref

Load Growth ~ +1.03%T

Lioad Growth ~ )L 7300yt

Rerncwables

35 e by 2020

100 Gie b 2020

Muclesr Generztion

15 e by 2020

B4 Give by 2030

Mo Heat Rate Improvernernt for

1-2% Hezt Rate Improvernent for 130

Bdwanced Coal Existing Plant=s Gve Existing Plants
Gereration A% Mew Plarnt Efficiency 4684 Mew Plart Efficiency
by 2020-2030 by 2020; 49%in 2030
500 4 CCH Morne Widdy Deployed Mter 2020
A0% of Mew Light-Duty Yehide Sales
il fone by 2017; 2380 by 2020
OER < 0.1% of Baze Load in 2030 % of Baze Loadin 2030
tT+r- 05" 7H5mn-rTm7rrrrrr—_TPerrrrrrrrrrrrrT T
1990 1895 2000 2006 210 2015 2020 225

2030

Fig. 6 Technology Potential for CO2 Reduction for US Electric Sector

Ho g1 F7(Technology Innovation) » EPRI & 18 1% 7% — @ jF 4 » T1 ¥

(1) s it 11 58 Strategic Programs * & &

(2) fr2 3

@) d FiE

Pi‘%\ﬁh’ o

Bih Fa i -

(4) 3+ *> % % 5-10 & F ek e o

S

.?_:}'.

(5) £ i 11 4% 3 i2 EPRI ¢ A (Member)ere * # & o
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Z ~p A7

CRIEPI £] = *+ 1951 & > %3N

4@ L g #7(CRIEPI) ek iep] 37 5 v
REAAF BT FRBLEE

(Research Laboratory) 2 2 1 1 &5 ¢

LI TR B B R

‘L;OEIEIJ,{ZI &ﬁ688&’fﬁj)t&ﬁ95&,‘W4’783&o
CRIEPI #1990 # CO2 stz g & 270Mt iBdr i 3 CO2 #2z
B2 g T H AR T 0 3] 2050 £ CO2 e g #-if 3
640Mt > fo 1990 & v -3 40 X 2.3 B > 4o Fig. 7 #77 ©
100Mt-CO,
7
6 /A
5 640 Mt-CO,
per year in
4 2050
N/ (increase by
2.3t
3 Electricity demand: medium relatil\r);etso
Renewable energy: current level the level in
2 [} 275 Mt-co, Biomass-co-firing: current level 1990)
in 1990 Nuclear power: Low deployment
11F Nuclear power availability:70% Y
CCS: none
o I I I I I I I I I I I 1
1990 2000 2010 2020 2030 2040 2050
Fig. 7 2050 # CO2 # -2z § &2 1990 & t* i
CRIEPI iT# %3k 4 »r - 5 PR £ 7 0 4o%k £ 2050 & £ &

3] 1990 # 1 50% » 7R A q}wrﬁjﬁg;{:jﬁ;ﬁﬂui;& B* HpFe & .

(1) Energy saving

(2) Modest nuclear deployment
(3) High availability of nuclear
(4) High efficiency of fossil plant
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(5) High renewable energy
(6) High biomass co-firing

(7) LNG plant extended use & % > 4 Fig. 8 #751 -

100Mt-CO; 640 Mt-CO- per year in 2050

1) Energy saving
2) Modest nuclear deployment

: 3) High availability of nuclear
4 4) High efficiency of fossil plant
3 S High renewable energy

2 &) High biomass ca-firing

7} LNG plant extended use

50% reduction in 2050
relative to the level of 1990

275 Mt-CO: in
1990

0% T T T T T T
1990 2000 2010 2020 2030 2040 2050

In energy saving case, low electricity demand is assumed, which is lower by 15% compared with
middle electricity demand. CO. emissions reduction by energy savings accounts for 100 Mt-C O,
which 15 equuvalent o the amount reduced by CCS in thas study, CC8S may not be needed.

Fig. 8 2050 & #r it CO2 et 3x § 5 P2 FpF i vk

T T T L

CRIEPI 2% %t ¥ & & 5 FE i R Bt 2 14 2 1 3 3k 10

T BT H B R 4o Fig. 9 4 o

MISSIONS
ensuring snorgy security | reee ding o ghobal anvi 1 probl
Basic Research Project Research
Resasrch to cuflivate and develop Research io facilitate miveicn
basic snengy-relatsd technology achisvensant, in responss to the
Dl e JCtriE powsr Sp—p—
Maintanancs and socEsslion Fussos and it
Expansion
Haxt gerration cors
Culture mnd cunabula

Basic technology owned by CRIEPI

Fig. 9 CRIEPI == 3 3 & 7% 1§
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CRIEPI ## 3 en= ~ £ £ 38 p 5 (1) Nuclear power technology (2)

Technology for stable power supply % (3) Environment & Energy

utilization technology % > % — B3E p ¢ 35 5 € B k340> ¥ d 8 B4~

% % (Research Laboratory)#ri& i7 2. A #F 3 >4 L 4% > 4o Fig. 10 #1

Muclear Power Technology

Mission

“Solving Global Environmental Problems while Ensuring Energy Security”

Toechnology Tor the stable
power supply

Aght water reactor aged
deterioration research

Nuclear foel evele backend
esearch project

Maintenance and operation
ianagement of electricity supply
acilities

Environment & energy utlliza
technology

Electrification and energy
conservation technologies

l_ll'l'.ip:l’ll'i ement of seismic relinbility

Maintenance and operation of
awer generating facilities

Next generation grid technology
(TIPS)

[:’hd\'lnuﬂi fuel eyele technology

Next generation thermal power
echnology

Global warming projection and

lmp:lr:t Assessment

[Rnﬂiniiun safety

Socio-cconomic
Rescarch Center

Nuclear Technology
Research Laboratory

Basic Research at 8 Laboratorics

Energy technology strategy I

Environmental Science
Research Laboratory

Energy Engineering
Research Laboratory

System Engineering
Research Laboratory

Civil Engineering
Research Laboratory

Electric Power Engineering
Research Laboratory

Material Science
Research Laboratory

Fig.10 CRIEPI# 5 ch= < £ £ 7 P
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CRIEPI 9= <~ & £ 38 P 2 {72 RAL A 4o T

Nuclear power technology---
(1) Light water reactor aging measures
(2) Backend project support
(3) Radiation safety
(4) Next generation reactors and cycle technology
(5) Seismic reliability improving technology

Technology for stable power supply---
(1)Operation and maintenance of transmission facilities
(2)Operation and maintenance of power generating facilities
(3)Next generation thermal power technology
(4)Next generation power supply technology
Environment & Energy utilization technology---
(1)Global warming prediction and its impact assessment and adaptation

(2)Highly effective energy utilization technology
(3)Utilization technology of renewable energy and waste

CRIEPI ¢ g (Mid-term)#= 7 2R3/ E T 5| & 578
(D)4 ip s A pr o ds Mt Rz 2 A% o
QD RERZFFREE-H2Z R2ERFAFFLH AL
4 o
(©)F; R = S Al ST SI
(4)22 = CRIEPI = 3 & & & shphr2 72 4 0 3 & i oy & § Rah

7 Fodoid B PURRAL E o
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CRIEPI 3 & ¢ chfkjiFs 32T 7] £ 3
()% rxf At 4 F Rk 3 :02-CO2 % ik 47 Ao T 5 L3
FRBL PR T S
RQ#EBEZRIAMB T 2 g RLF LR AER R E -
BF AFLARLIEL L el R T2 T2 a3k -
(4)ic iR 8 73 HAT ¢ e dp s T
(B)ic sRrc s ¥2 =l @ P doB R o

(6)2 # $iwz o* deis h BiRl2 2 p B E -
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2 P RFER-FATY TR G

% TIWorkshop ¢ » & 2 2 587975 7 & e £ & 3w R
HOAEE TR o RERSE 2~ H3)(R&D Planning for TPC’s
Business Development) -

CAETHRIREIEEN X RF R kP 2R AR
Foogamipgmfier o 29 p A REY 068% 0 H e 99.32%

J"‘Sj\[z’l ] ? b nb/@l'}@r /Q"QF’Fig.ll’—"L'rT‘F °

Indigenous Imported Total

MLOE % MLOE % MLOE %

Petroleum 17.8 0.01 75,280.1 | 51.13 | 75,297.9 51.14

Natural Gas 412.2 0.28 11,935.4 8.11 12,347.6 8.39

Coal -- -- 47,286.5 | 32.11 | 47,286.5 32.11
Nuclear -- -- 11,740.1 7.97 11,740.1 7.97
Hydro 420.4 0.29 -- -- 420.4 0.29
Renewable 148.1 0.10 - -- 148.1 0.10

Total 998.5 0.68 | 146,242.2 | 99.32 | 147,240.6 | 100.00

Fig. 11 Energy Supply in Taiwan

B § AR ERFARR Y o SR RGeS HE R F
o S ¢ TP R0 B 2020 &% F v T 2006 £ CO2 ik
£ (294Mt) ; #2025 & i % % w 3] 2000 # CO2 #:2%(221Mt) @ #
% % 2050 # % w $] 2000 & CO2 #+% £ £150% »  110Mt - 4- Fig.

12 #7571 o
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Bl Taiwan
—-—
nl
||

294Mt CO2e

GHG Emission (Mt CQee)

150
100 A
50 A
0 .
1990 1992 1994 1996 1998 2000 2002 2004 2006
Year
Fig. 12 GHG Emission in Taiwan
FOTE LAY BHAL ST e RAR T A-RAFT 2
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B Generation System :
Fossil : 28,233 MW (74%) Nuclear : 5,144 MW (13.5%)
Renewable : 2,103 MW (5.5%) P. S. Hydro : 2,602 MW (7%)
Total Ins. C.: 38,082 MW (100%)

B Trans. & Distr. System :
EHV Subs.: 43,500 MVA Prim. Subs.: 62,261 MVA
Sec. Subs.: 22,835 MVA T.L. 345kV : 3,687 ckt-km
T.L. 161kV : 6,035 ckt-km T.L. 69kV : 6,102 ckt-km
Distr. Tran.: 73,411 MVA
Distr. Line : 316,680 ckt-km fst Nuclear
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Fig. 13 TPC System
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TPC PPA Total
GWh % GWh % GWh %

Qil 11,634 5.88 -- -- 11,634 5.88
Gas 28,515 14.41 14,665 7.41 43,180 21.82
Coal 66,763 33.73 | 20,742 | 10.48 | 87,505 44.21
Nuclear 38,961 19.68 -- -- 38,961 19.68

Hydro 4,303 2.17 95 0.05 4,398 2.22

Renewable 276 0.14 154 0.08 430 0.22

Co-gen. -- -- 11,824 5.97 11,824 5.97
Total 150,452 | 76.01 | 47,480 | 23.99 | 197,932 | 100.00

Fig. 14 Generation Mix of TPC System (2007)

TPCH HERM > L8 427 7|2 438

2. T4 MR E RS R i ol

3. &L AT T F B

TPC P # A B R 355 P & 4%
IGCC---

1. Numerical simulation models for IGCC system and gasifier itself

were investigated.

2. Investigation on “Coal-Direct Chemical Looping” process is also

under way in cooperation with OSU.

SC & USC---

1. An experiment/testing system for SC/USC boiler investigation will

be established.
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Wind Power Forecasting---
1. 2 wind forecasting models have been investigated and established.
2. A wind power forecasting information system is developed for
generation dispatching, which is an integration of real-time wind
power data and wind forecasting models.

PV---

1. Different types of PV demo systems are installed or planed in
different districts of Taiwan, to formulate database and information
system for assessment and application of various purposes.

2. Investigation on the efficiency of PV cell, especially the thin-film
type, is conducted and collaborated with local universities.

CO2 Geological Storage---

1. Geological storage assessment technology (THOUGH2 simulation
model) was introduced into TPC.

2. A cooperation program with CRIEPI of exchanging data and
experiences based on THOUGH2 for setting CO2 storage is
discussed.

3. The establishment of local geological condition data base for setting
CO2 storage has started.

4. The pilot storage project is scheduled to pump CO2 into sub-seabed
geological formations in 2013.

Micro-algal CO2 fixation---
1. Micro-algal CO2 fixation and its derivatives application researches.
2. An integration of several existing processes into an eco-system
process is carried on.

Smart Grid---

1. A protocol guideline and a 20-year span (2007-2027) smart grid
roadmap for smart grid development were formulated to meet
corporation need.

2. 3 grid integration projects of renewable energy are carried on.

AMI---

1. The AMI feasibility study of Taiwan is started this year.
2. International cooperation is carried on.
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Fig. 15 Scope of Green New Deal Projects in South Korea
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TR AR » FRDE N EFAE S Innovation sh- 4t B @ 3

QL= @ﬁ%l : 4 advanced distribution system ~ superconductor ~ insulator
cleaning technology -

(2)# T - 4 IGCC

(3) % 5t 4 LLW vitrification ~ SMART ~ Neutron Flux Mapping System

(4) £ 4 /5 < 5 & : 4 solar ~ wind ~ ocean ¥ -

(5) & # : 4w electric car ~ fuel cell ~ batteries % -

BEEL U Q- ¢ A 8 H S8 5 (Next Generation) shfe & %

% 4o Fig. 16 #757 -

Distributed Generation
Grid Topology Star Microgrid
DC Distribution
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. Centralized Distributed
Automation

Intelligent Equipment (IED
Mechanical Equipment g quip (IED)

Maintenance ) Power Electronics
Independent Operation

RCM
. One-way AMR
Metering & . Two-Way AMI
Supply-Side i
Load Management Demand-Side Management
Management
. Diverse systems Standard Open System
Communication ) i )
co-existed (One Platform, Multi Service)

Fig. 16 Next Generation Distribution (KEPCO)
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Fig. 17 Integrated Network Operation Technology

Strategy
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Fig. 18 Intelligent Equipment Management

Strategy -

Smart Metering
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Fig. 19 Value Creation for Customers
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241 4eFig. 20 #17 o

Mid-Term

Near-Term Long-Term
Intelligent FRTU
Connection with DG Predictive Risk Management )
Sensor Technology State Estimation Distributed Automation
PLC Robotics DC Distribution

. . ) Smart Metering
Microgrid Operation
Real-Time Monitoring
RCM
Risk Management

Fig. 20 Roadmap for Smart Distribution (KEPCO)
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ELECTRIC POWER EC RIEPI
EPE' RESEARCH INSTITUTE ‘

Agenda

Technology Innovation in the Electric Power Industry Workshop

25-27 March, 2009

Keidanren Guest House, Shizuoka, Japan

24 March 2009

Time Topic Remarks




13:30 | Departure from Tokyo Station by a chartered bus Gathering Place &Time:
http://www.shikiclub.co.jp/syuppatu/kajibashi_dai.htm | the lobby of Marunouchi Hotel,

7" Floor of the building, at
13:00 pm.
Address:1-6-3, Marunouchi,
Chiyoda-Ku, Tokyo,100-0005
http://www.marunouchi-hotel.c
0.jp/english/index.html

16:00 | Arrival at Keidanren Guest House

16:10 | Check-in and Registration

18:30 | Welcome reception at Restaurant “Fuji view” Host: CRIEPI

25 March 2009

Co-Chairmen: Stan Rosinski (EPRI) and Michio Suzuki (CRIEPI)

Time Topic Presenter
9:00 Welcome Ryoichi Shirato
President, CRIEPI
9:10 Opening Remarks Stan Rosinski
Program Manager, Technology
Innovation, EPRI
9:25 EPRI Technology Innovation Strategy Rosa Yang
Vice-President, Innovation
EPRI
9:55 Q&A
10:05 Break
10:20 CRIEPI Technology Innovation Strategy Shirabe Akita
General Manager
Planning Group, CRIEPI
10:50 Q&A
11:00 Taiwan Technology Innovation Strategy Chang-Ren Fei
General Manager
Taiwan Power Research
Institute, TPC
11:30 Q&A
Time Topic Presenter
11:40 Lunch Host: CRIEPI




12:40 Korea Technology Innovation Strategy Jong H Kim
D.E. Bently & A. Muszynska
Chair Professor, KAIST
13:10 Q&A
13:20 Challenges on Electricity Supply in Indonesia Bambang Praptono
Director of Planning &
Technology, PT PLN (Persero)
13:40 Q&A
13:50 TNB Electricity Technology Roadmap Badrol Bin Ahmad
Chief Technology Officer
TNB Research Sdn. Bhd.
14:10 Q&A
14:20 NTPC Technology Innovation Strategy A.K. Mohindru
General Manager (R&D),
Research and Development
Centre, NTPC Limited
14:40 Q&A
15:00 Break
15:15 Topic: Most Efficient Thermal Plant Designs Eiichi Koda
Integrated Combined Cycle of O,-CO, blown Coal | Energy Technology Lab., CRIEPI
Gasification and Molten Carbonate Fuel Cell Associate Professor, University
of Tokyo
15:35 Q&A
15:45 Topic: Advanced Sensor & Diagnostic Technologies | Satoshi Nishinoiri
Development of High Temperature Optical Fiber | Materials Science Research
AE Sensor for Crack Monitoring Lab., CRIEPI
16:05 Q&A
16:15 Topic: Advanced Sensor & Diagnostic Technologies | Tatsuki Okamoto
Asset Management Decision Support Tools for Electric Power Engineering
Substation Equipments Research Lab., CRIEPI
16:35 Q&A
16:45 Topic: Superconductor Technologies Sidole Hwang
Innovative Applications of Superconductor Senior Researcher, Korea
Technology — A Korean Perspective Electric Power Research Institute
17:05 Q&A
17:15 Closing Comments and Discussions EPRI/CRIEPI
17:45 Adjourn
18:30 Dinner Restaurant “Fuji view” Host: EPRI

26 March 2009




Co-Chairmen: Dave Gandy (EPRI) and Shirabe Akita / Nori Sakurai (CRIEPI)

Time Topic Presenter
9:00 Summary of Day 1 and Agenda Overview Dave Gandy
Senior Project Manager,
EPRI
9:15 Topic: Energy Storage Technologies Yo Kobayashi
CRIEPI's R&D for Lithium-ion Battery Materials Science Research
Lab., CRIEPI
9:35 Q&A
9:45 Topic: Energy Efficiency and End-Use Technologies Yukio Nakano
Energy Utilization Technologies in CRIEPI: Heat Masahiro Takasaki
Pump Water Heater, Indoor Thermal Environment | System Engineering Lab.,
Design Tool and Non-Intrusive Electric Appliances | and Katsumi Hashimoto,
Load Monitoring System, etc Electric Power Engineering
Research Lab., CRIEPI
10:15 Q&A
10:25 Break
10:40 Topic: Application of Biotechnologies Yoshitomo Watanabe
Application of Biotechnologies in Environmental | Environmental Science
Issues: Bio-sensor to Detect Environmental | Research Lab., CRIEPI
Pollutants, Bioreactor for De-nitrification of Waste | Professor, Tohoku
Water, and Electric Cultivation of Bacterium for | University
Environmental Remediation
11:00 Q&A
11:10 Key Technological Issues of PLN | Made Ro Sakya
Deputy Director of
Technology, PT PLN
(Persero)
10:30 Q&A
11:40 Materials Activities at TNB Research Badrol Bin Ahmad
Chief Technology Officer
TNB Research Sdn. Bhd.
12:00 Q&A
12:10 NTPC NETRA R&D Projects A.K.Mohindru
General Manager (R&D),
Research and Development
Centre, NTPC Limited
12:30 Q&A
Time Topic Presenter
12:40 Lunch Host: CRIEPI




13:30 Workshop Summary Stan Rosinski
Summary of Critical Research and Development Program Manager,
Needs Technology Innovation,
EPRI
13:45 Open Discussion of Critical Technology Areas EPRI/CRIEPI
Attendees will be invited to participate in a facilitated
forum: identify ongoing research of mutual interest;
evaluate potential collaboration opportunities; and
identify new research areas
15:30 Closing comments Rosa Yang
Vice-President, Innovation,
EPRI
15:45 Adjourn
17:15 Dinner & Spa Venue: Japanese Onsen “Tenkei” Host: EPRI

17:15 Departure by bus

17:30-18:30 Onsen & Spa

18:30-20:30  Dinner (Japanese-style “Enkai”)
21:00 Return to Guest House

<Japanese Style Onsen (hot-spring) Tenkei >

http://www.tokinosumika.com/tenkei/

KA [l

TENKEI [OYAMA]




27 March 2009

Technical Tour

Time Location Duration
8:00 Departure from the workshop venue by bus
10:00-12:00 | Kawasaki MACC Thermal Power Station 2-hours
http://www.tepco.co.jp/en/challenge/energy/fuels/ing-Ipg-e.html
13:15-14:15 | Lunch at Sajima Marina http://www.sajimamarina.com/index.php
14:30-17:00 | CRIEPI's Research Facilities at Yokosuka-site 2.5 hours
http://criepi.denken.or.jp/en/aboutcriepi/locations.html
High Voltage Electrical Insulation Testing Lab.
Coal gasification facility
Biomass gasification facility
CO2 Heat Pump
SCC(Stress Corrosion Crack) Testing Facility
18:30 Break-up at Tokyo Station

<Kawasaki MACC Power Plants> <CRIEPI Yokosuka-site>




