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Program of Day 1 : Wednesday, October 8", 2008

Registration

Opening Session

Session 1 : Starting of TIS-Asia SC

Session 2 : Check & Review of TIS-Asia-TF Activities

Program of Day 2 : Thursday, October 9", 2008

Session 3 : Special Key Note Session

Session 4 : Top-Management Level Issues of Each Country
Session 5 : Future Scheme for TIS-Asia Activity

Session 6 : Discussion for Direction of TIS-Asia Generation TC
Session 7 : Discussion for Direction of TIS-Asia Network TC

Closing Remarks

Program of Day 3 : Friday, October 10", 2008

Technical Tour :
<Tour-1> IGCC Plant in Fukushima Prefecture > or

<Tour-2> Shin-Toyosu Substation & Data Center in Tokyo
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Opening Session

Opening Session ¢ |IERE %% izf43 £ Mr. Kodama 2
¥ 1 & #rg TIS-Asia SC 21 3+ #_ CRIEPI President 7 Mr,
Shirato i< graine v 2 @3- IERE 4 8 » & KEPRI President
Dr. Park % # % 3% > {& Dr. Park Flgc &2 218 » 4 KEPRI & ¢ 42
F Dr. Kim A %R B %30 o

Mr. Shirato 3% g%

Mr. Shirato it _IERE TIS E#& chigik A > & Agciing? @
HFHrsHERTIS Edai B #3035 TIS S i B 3 %
Ebbei] § R PRT F900 S ) IERE § R S8

TIS-Asia e5 # o
Dr. Kim 3% B ¥ 3

Dr. Kim B %3¢ 34 Mr. Shirato i§ % TIS /& # cug L >
AR TIS iFd it B v -3 »ede 2 [ERE chif g » pawve 5 %
78 TIS-Asia #FH ek B & & #7437 3w TIS-Asia - *7
i3 USRI

Session 1 : Starting of TIS-Asia SC

Session 1 #_TIS-Asia SC » £ 7 ¢ %> d TIS-Asia SC 1 &
Mr. Shirato i ##F > i & 343 T f/230 TIS-Asia shp e~ E#p 5 o
B v B % SR 2 33, TIS-Asia Caravan it I7 Y B 30 & 7
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Session 2 : Check & Review of TIS-Asia-TF Activities

Session 2 i & 3t TIS-Asia @ &2 = TF BB FteH5 5
RAIZ P L PR TR J N ERARE 0 BT ERR A S
o PFEGETT > A B)d B ka I TNB 12 ¢ i & Mr. Omar 12 2

B R PLN 22 ¢ 1 & Mr. Made & 4% o

"Improvement of Thermal Efficiency of Existing Thermal Power
Plant"

REGR: SAT4 27

A4 ¢ R 1 p A Tokyo EPCO

HEIN I RBRE AP SRR LER

F A e 2007 £ 12 0 4% ek

"Diagnosis / Life Extension Technologies for Thermal Power
Generation Plant Based on RBI (Risk Based Inspection)"”
BEER 5 ka L TNB 27

24 ¢ B - K KEPRI

MR RRRE AP RSP RD R
HEFER S RIRF AT ERLEER

"Diagnosis Technology for Substation Equipments”
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"Diagnosis Technology for Overhead-Transmission-Line
Equipments”

HEEH - ? B EGAT ~ MEA ~ PEA/5 k& & TNB/374r 8L SP
24 ¢ R - p A Tokyo EPCO

HED N B ¢ R RIS

HNEFERE D ® lﬁzﬁ% B EGAT #y%1 #7731 ¢

"Diagnosis Technology for Underground-Transmission-Line
Equipments”

wEEH - %]*x B EGAT ~ MEA ~ PEA/ 5 % & & TNB/#74c 8L SP
i ¢l P Chubu EPCO

REZ N EM g RERINSR

TR ¢ g F EGAT Byel =3t §

Session 3 : Special Key Note Session

Session 3 #_#* =t TIS-Asia SC ¢ &z & 474 d IERE 3%
MR Ef6E & Mr. Kodama 2 # > w]#3- [ERE %23 5 Prof.
Sekine 17 2 Toshiba = & $js% Mr. Takenaka = = § % e/ i
H Ao

Prof. Sekine & 4g ;&7

Prof. Sekine &g #p % 2 & fI*u IERE e = 7 & £ iv— Bw
RE > ¥ ¢t is ¥ Mr. Shirato 1§k 4ad TIS ZHang L& 7482 » &
(s ¥ TIS B auFs ~Ja2d 3 Nz ARG B T RO
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Session 4 : Top-Management Level Issues of Each Country

Session 4 1 EFHHEIAAAF P PR NER NAELp 2
S0 B R PRRAL (BERALY A2 BARAIA K TIS Fé
mzid’;}ﬂfﬂ) d IERE mizfsZ £ Mr.Kodama i #F » § * &
rodRE oty kp 2% TPC~ 5% ka & TNB~E& L PLN -~ #7

. SPMZERTPES5BE R g it o

o & TPC & 248 ) ank 3 5
Promotion of smart grid
Performance enhancement for existing fossil plants

Life extension and power up-rating for existing nuclear plants

B kd & TNB & & 4% 41 73k 48 7
Enhancing fuel management and combustion efficiency
Search for alternative energy

Ensuring the reliability of components for “Power Grid”

B PLN & % 38 D ag 48 5
Reliable supply of primary energy
Performance enhancement for existing power plants

Improvement of energy composition

-7 -



4, Fr4vsl SP & & 0 anR AL 7
» Effective condition monitoring technique for underground cable
» Performance improvement for network transformer
» Ensuring the power quality

» Environment-friendly insulation medium for switchgear & cable

5. &R TP & & % 41 7k 48 7
= Coal availability
= Strategies for deployment of emission reduction technologies

» Encouraging “Green Power”

= . Session 5 : Future Scheme for TIS-Asia Activity

Session 5 i & 3t A &k TIS-Asia 4p b 7% & i@ (778 4512 %
TIS-Asia Technical Committee (TC)J =2 /& crda 82 %3848 > o
CRIEPI Fi#e* 12 g 4% Mr. Akita 2 % » £ 8L 8340

1. i€ #8 TIS-Asia p b /& 6238 (T a2 R %

IERE Board Meeting & General Meeting

TIS-Asia-
TC-Chair & If necessary
Members newly set up

TIS-Asia-Steering Committee (TIS-Asia-SC)

(Managing Directors (TIS-Asia-TC Chair & members, Central Office, etc.) .
\/ [ - .

— —I— —
TIS- Asia Generation TIS- Asia Network ! TIS- :
Technical Committee (TC) Technical Committee (TC) ; Asia !
(Managing Director (SC Members), | | (Managing Director (SC Members), | 1 TC :
Central Office, etc.) Central Office, etc.) : I
———————————————————————————————— == 1
ITIS-Asia-GTC| |TIS-Asia-GTC, TIS-Asia-NTC; |TIS-Asia-NTC; |11 1)
| activity 1 | 1 activity 2 ! | activity 1 | 1 activity 2 ! ! Lo !

———————————————————————————————— | I |
[ I |




2. TIS-Asia Technical Committee (TC) 7 iz i B %% ¢
= J2 5 5% TPCMr.Chang-RenFei( s REFEF L TR “T& & i=)
% TIS-Asia-GTC 5 iz 1 &
» i = £ PLN Mr. | Made Ro Sakya ( Deputy Director, General
Manager, PLN, Indonesia) i TIS-Asia-NTC BELR

. Session 6 : Discussion for Direction of TIS-Asia Generation TC

Session 6 i & 3t# TIS-Asia-GTC & kg d = % » R d
ATE E N TIS-Asia-GTC 7 A A Mr. Fei A 3%3%70 ¢ % > {21
Mr.Fei A o VA A= g3k > FIM AP R anitshied SR o d @ ¢
HZ& Mr. Hsu & & 4 3F o 3430 % % /2 2_TIS-Asia-GTC & % e/
B e LT 3 BFHEP S

» Efficiency improvement of power plant
» Life extension of power plant

= Assessment of new generation technologies

. Session 7 : Discussion for Direction of TIS-Asia Network TC

Session 6 i & 1% TIS-Asia-GTC & kg d = % » R d
ATE E P TIS-Asia-GTC 5 4 A Mr. Fei 2 453%78 € 3% > 1212
Mr. Fei & 5o VR A=k €3% 0 FIt AFEapdihed SR ad 8¢
& Mr. Hsu & 5 3 4F o 333k % % /2 2 TIS-Asia-GTC & %k e/
BT 3 BFHEP S

» Diagnosis and maintenance technologies
» Assessment of “Smart Grid” technologies

» Network technical loss reduction, and voltage unification
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¥_%-3* Shin-Toyosu Substation & Data Center- B 4 F|1 1T i %
ERS- AR WA AR T

RalyY
H

i

FRET FRF ORRE TN AR gy £ &
- koA RARF MAFREERFT (IGCC) £ S 27 py £ & ahaf
P 22001 # > p k4 *F4 274+ EPDC ~ CRIEP| f = %=
3 B P ek 9935 ~ Air-blown IGCC # 7 $areramf 2 13 > -2 &
i Clean Coal Power R&D Co., Ltd. (CCP) = & » #7355 &
RERSIELF T h e f - S S g BT C
< ¢ Air-blown IGCC # 3 % tie (7 Rl3# - &~ = |IERE TIS-Asia SC
ERLEEF HEPNE 4P IGCCT REd T E £33 CCP 2 7

Z3g g & IGCC FIER A
Clean Coal Power (CCP) = & fi 4
X PFERF 12001 & 6% 15

YEFE D Y - B IGCC # T B

e

DR - T TR

Hokkaido Electric Power Co. (3.25% )
Tohoku Electric Power Co. (8.35% )
Tokyo Electric Power Co. (32.30% )
Chubu Electric Power Co. (14.25%)
Hokuriku Electric Power Co. (2.90% )
Kansai Electric Power Co. (16.75% )

-10 -
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Chugoku Electric Power Co. (6.25%)
Shikoku Electric Power Co. (2.95% )
Kyushu Electric Power Co. (8.70% )

Electric Power Development Co. (4.30% )
IGCC =% B ff= B :

CCP 2@ em = I 7 ~ PR IGCC # 7 Hilr s 2 7w e
FEAD 0 FIt G M IGCC 5 T H A3 W e & i
SR BED AL AT P AL 2 & T

# 3“7 (Central Research Institute of Electric Power Industry i
£ CRIEPI) 3 » -

CCP 27 IGCC % -4 il 4
IGCC % :E3- % fa b P 42

IGCC izt & endids > HORFIR B 4T R PIFE R & %
EFREGEOE S FRIHFAL R4oT ¢

FY '99 |'00 ['01 ['02 |'03 |'04 ['05 |'06 |'07 ('08 |"09
Preparatory
Verification Test ||
Design of
CCP
Demo Plant estab ishna-d7

Environmental

Assessment

Construction of
Demo Plant

Demo Plant
Operation

-11 -



ER

@ R

¥4 (2007) & 9 P i
B R

-

Gas Turbine, Steam Turbine

& Generator

Gasifier

| L
Jal

L

-12 -




3. IGCC ik« 5v8 T inss

3 IGCC #3E4 A # 6 50 % R FIE R Y IGCC 3L 4

NN

B AR AUEY S AR FrAF A ARV FEET R
el T ks B S 0 B E BT 4T B

Coal

L Gas ciu || Gypsum

Gasifier

B & igh Temp. combustor Air
' Filter :
3 Gas Turbine ' Steam Turbine
l Ch
ar
9 | Oy
HRSG
Air
' ) Stack
Q‘@ Gasifier __
g U2 Booster
2 AsSU Compressor
4. IGCC FiE,s L€ & 42
578 IGCC 9 3E )k Sachd & A 7)40T £
Capacity 250 MW gross
Coal .
Consumption approx. 1,700 t/day (metric)
Gasifier Air-brown & Dry Feed
Gas
System Treatment Wet (MDEA) + Gypsum Recovery
Gas 1,200 °C -class (2,200 °F)
Turbine (50Hz)
Efficiency Gross 48%(LHV) 46%(HHV)
(Target Value) Net 42%(LHV) 40.5%(HHV)
SOx 0.06 Ib/MMBTU (LHV) (8 ppm)
Flue Gas o
Properties NOx 0.03 Ib/MMBTU (LHV) (5 ppm) (; 6 Ago)z
asis
(Target Value) ~ Dust o6 1 MMBTU (LHV) (4 mg/im®N)
Loading

-13 -
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7

2590hr

Hours cof Power Generation on Syngas

. ﬁ_——/‘/
0 T R GE——— . ‘-.-

RUN1 RUN2 RUN3 RUN4 RUN5 RUN6 RUN7 RUN8 RUN9

RUN1 | 2007 Oct 10 First Syngas Production
RUN 2 Nov 29 - 30 Gasifier Initial Adjustment
RUN 3 Dec 05-07 First Syngas to Gas Turbine
RUN 4 Dec 18 -21 Syngas Power Generation at 50%Load, Load Rejection Test
RUNS5 | 2008 Jan 9-11 Syngas Power Generation at 75%Load, Load Rejection Test
RUN 6 Mar 03 - 07 Syngas Power Generation at 100%Load, Load Rejection Test
RUN 7 Mar 28 - Apr7 Load Swing Test, Initial Plant Performance Test
RUN 8 May 26 - Jun 2 Validity Test after Long Term Inspection
RUN 9 Jun 10 - Sep 17 Long Term Continuous Operation Test
Atmospheric Temperature 13.1°C (55.6 'F)
Gross Output 250.0 MW
Gas Turbine Output 124.2 MW
Steam Turbine Output 125.8 MW
Net Efficiency 42.4 % (LHV)
Cold Gas Efficiency of Gasifier 753 %
Carbon Conversion Efficiency >99.9 %
Syngas LHV 5.2 MJ/m3N (132 BTU/SCF)
Syngas Composition CO 30.5%
co, 2.8 %
H, 10.5 %
CH, 0.7 %
N, & Others 55.5 %
Environmental Performance
(16% Oz2Corrected) SO, 0.01ib/mmBTU (1.0 ppm)
NO, 0.021b/MMBTU (3.4 ppm)
Particulate < 0.00011/MMBTU (< 0.1mg/m?3N)

-14 -
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P& Fix I A IERE TIS-Asia SC % 1% ¢ 3% %% 3 % e
ERiEd o 2SR ERFLTRFHH S B S0 1
1 |GCC FIET R 53358 > f"??E.Tzérn_? L "é;f:/fﬁa%ﬁlb’%ﬁ
“é ;'t FQ&E'J'&V% = %;% .

t IERE TIS-Asia SC ¢ :xch& & 1 ivizi|d IERER & p 40
Central Office # % - {& Central Office ¥ 3% + 4 4p§ ¥ & » 7|
RAGIL (T BTy T R R R A P AL AR
#2972 CRIEPI fig= ¢ R enE i frid (7427 3Rk e L 3 A
PP EL T RIS RASFERAFE LA RRP A
gb [ 4 e B g TaEA o

~ =% IERETIS-Asia SC ¢ ;2% # -~ ¢ B 42 Central Office #1
Mg A EEALFEEFAL T TR B =4 E TIS-Asia-GTC
BEAR > ARARF TR B A H Central Office i53&% TIS
EF Nt 4 A dF S B4 BALD T Y |ERE cha4r B 2iE PB4

Eﬁ%ﬁﬁﬁ%%ﬁ?&ﬁﬁAﬁ?J’iéﬁﬁﬂmEé
HipE fitea 2 AER S8 LT o

Pt IGCC $fiwengt B b2 i & B RAP T iAot 0 e

- 2 12 Air-Blown IGCC #jisz 2 B £ R &5 W3 H & B
- RS U P AFEFEGC R I B PR E

Air-Blown IGCC Hjreivg B » 34 & EFRANT R E g 7 raF 1L %

B H eh ol E Y B A k2 8 CCS Hare & ¥ chiff
o kg o Air-Blown IGCC # 5 2.F 5 £ 5 ¢t g4 pliB 5 #ie
- WG o AP APt — IGCC FIE x5 TER 5 8 3 & )
REE S AREFTRFBEXAGT Y FAEBOLL EF 4
SEEEML
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ir Emeritus, IERE
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e,

Background and Initiation
of
-Asia
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IERE Bornin 1968

Four members

nting uftilities
in

Canada and Japan

IERE
Newly Reborn in 2001

Members :

utilities, manufacturers,

itutes, universities and
om developed and

onomies
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Tls

Technological Issues
and
Solutions

R. Shirato (CRIEPI)
11 -th Board Meeting,

TIS — Asia

e Search for common and urgent

ssues in Asia region

Membership 53 — 70)

-20 -



TIS — Asia

Tasl

.
10

e Finding Practical Solutions

nree

—

ERE TIS-Asia-TC

feeting & General Meeting

Committee (TIS-Asia-SC)
s, IERE Representative, etc.)

Discuss to Newly set up

TIS- Asia Generation TC

(Managing Directors (SC Members),etc.)

TIS- Asta Network TC

(Managing Directors (SC Members),efc.)

—

TIS-Asia-
Improving
presernt
thermal

power plants

efficiency
TF

TIS-Asia-
Diagnosis

Technology || Technology

for
power
plants
facilities
TF

TIS-Asia- TIS-Asia-
Diagnosis Diagnosis
Technology
Jor
for . Overhead
Substation || Transmission
[facilities line
TF Jfacilities TF

TIS-Asia- TIS-Asia-
Diagnosis Network
Technology Technical

for Loss
Underground || Decrease &
Transmission Voitage

line Unification
facilities TF TF
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1st TIS-Asia-SC Meeting

TOSHIBA ()

Leading Innovation >>>

Toshiba’' s energy approach
to the environmental problem

Oct. 9, 2008
Shoji Takenaka

Chief Technology Executive
Transmission Distribution &
Industrial Systems Company

Toshiba Group’s Environmental Vision il

The ideal situation in 2050

People lead rich lifestyles in harmony with the Earth

Challenges to meet

«» Reduce the environmental impact
-~ of population growth

s Ease the environmental impact
of economic growth

& Create rich value

h o

Environmental Vision 2050

TOSHIBA 2
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Two Approaches

]

P

ECO PFOdUCtS Create new value
Vision EINE
Approach & Innovation
based on “"Creating .

rich value”

Approach
Create value by based on “Harmony
changing methodology with the Earth”
Process Energy Vision
Innovation
e, 3

Copyright ® Toshiba. 2008 All rights reserved.

¢

Towards Environmental Vision 2050

Test calculation of the CO2 reduction

by the product of Toshiba group Environmental Vision 2050
3
2006 200000 2025

Contributicns by Energy

4.2million P 14million
tons CO2 [year tons CO2/year

Contribution by Products

4.3million ) 6.3million P
tons CO2/year tons CO2/year

TOSHIBA
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Toshiba's vision of energy/environment

priority
issues

Toshiba's
energy
vision

TOSHIBA

Leading Innovation 53>

o

energy

Stable supply of

(Energy security)

global warming
(Reduction of

Toshiba will contribute to the "stable supply of
energy"” and "realization of a better global
environment" via a mix of major energies, i.e.
nuclear, thermal, and hydroelectric power and new
energy, as well as energy saving technologies for
social/industrial systems.

4

A 4

Copyright @ Toshiba. 2008. All rights reserved

Action Plan for Energy/Environmental Vision

2

2010

2025

2050

Market
and CO,
emission

Electrical power demand —

Steadily increasing

arbon dioxide — Enhanced restrictive

measures

Promote as industry
leader in nuclear
power generation

which does not
nvolve CO2 emission

-

R
Ssibie

improve thermal power
generation, the
dominant type, to
emit no CO2
by using recovery
and trapping

- w

ower distributio
L etiorgy.

Develop new energy
and distributed power
sources, as well as
new types of power
supply systems for
their stable supply

-

/Soclal/Industial
w

System

Increase the efficiency
of social infrastructure
systems and establish
recycling-oriented
society

- w

Four mainstays of Toshiba's energy/environmental vision

TOSHIBA
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CO2 Reduction in Energy Production

Process innovation Value innovation
Reduce CO2 emissions by promoting | Save uranium resources
high reliability LWRs | by reprocessing nuclear fuel )
Light Water Reactor (LWR) F2un l g

CO2 reduction per unit:
6.7m tons/year

2| | Reduce CO2 emissions by improving | Achieve zero CO2 emissions by combining
=4 | performance of thermal power plants Carbon Capture & Storage and advanced
§ Advanced Combined Cycle Ultra Supercritical (USC) = ultra supercritical 2

o s

2

Advanced Ultra Super Critical (A-USC)

T
8
(=]
3
3
)

e €02 reduction per unit:
| CO2 reduction per unit: 0.32m tonsfyear
0.13m fons/year

€02 reduction per unit:
5m tons/year =

at ultra high voltage uia High voltage Micro-qrid

2o o - . 1w :

8] | Reduce CO2 emissions by reducing | Micro-grid, new concept power supply.

73 5 = = i 1 N
Z =) | losses in electric transmission Reducing eﬂV_lronmentaI_ Io_aci by o s
o : superconductive transmission

22 :

883

= Reduce CO2 emissions with renewable

3 geothermal and wind power generation

g Geothermal power : Wind power E

t_q

« 2 z 5 %

~< E CO2 reduction per unit:

1.2 tons/year
CO2 reduction per SOMW unit: CO2 reduction per 2MW unit:
0.33m tons/year Sk tons/year

TOSHIB " > 7
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CO2 Reduction by Promoting Nuclear Power f-"

Process Innovation High-reliability light-water reactor

B Building high-reliability
light-water reactors

Contribute to a reduction in CO2 emission by
building high-reliability, economical light-
water reactors

CO, reduction per unit: 6.7 million ABWR AP1000
a tonps,'year (Boiling water (Pressurized water
reactor) reactor)
u Producmg hydrogen by Nuclear-based Fast breeder

hydrogen production reactor

utilizing nuclear power
Convert nuclear energy into hydrogen to
promote hydrogenous society

-

Turbine

Hydrogen
production

Nucear
poueer plant >k

B Promoting nuclear fuel cycle ¥

Develop a fast reactor and nuclear fuel cycle to &3 S

effectively utilize uranium resources P e 45 Plant System
TOSHIBA 8
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v

Construct highly reliable LWRs

e

Reduce CO2 emissions by constructing highly reliable LWRs
offeres high-level cost performance

ABWR AP1000

Improved efficiency, enhanced reliability
and more cost-efficient operation
CO2 reduction per unit:
*LWR= light water reactor 6.7m tons/year
TOSHIBA s
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Nuclear-based Hydrogen Production Procesg-

@ Toshibais developing three hydrogen production methods which do not involve CO2
emission because the energy source for producing hydrogen is realized by nuclear power.

Development of hydrogen production method suitable for the operating
temperature of nuclear reactors

Operating |
temp.  250T
’ High-temp. vapor electrolysis
(HTE)
‘ 1 1S
’ process
Nuclear
reactor

48 (fast
reactor)
supercritical
water reactor

High-

temperature

gas-cooled
reactor

BWR

DME: Dimethyl ether [é'rocess: lodine-sulfur process )
TOSHIBA 10
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e

Small Fast Reactor (4S) @

=

@ Develop a super small fast reactor 4S (Super Safe, Small and
Simple) as a small distributed power supply

Features: Turbine
- Small sodium-cooled fast reactor 3]

- Operates for 30 years without fuel exchange

- Reactor stops and heat dissipates Hydrogen
spontaneously without human intervention production
- Employs static devices (e.g., electromagnetic (HT

pumps)

— Reduction in maintenance frequency
- Connected to a water-based hydrogen-
production system

Reflector-controlled
core

Nuclear

Reactor
4S Plant System
TOSHIBA _ _ 1
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Enhanced Thermal Performance and Zero CO2 Emission
by CO2 Storage/Capture

Process Innovation Supercritical pressure

B Enhancement of Thermal Plants thermal power
Control CO2 emission by enhancing the performance
of thermal plants

| Medium-pressure turbine

€02 reduction per unit: 0.32 million | Hionpressue turbine 3
tons/year -

R

Value Innovation

B Commercialization of highly advanced
thermal plants and CO2 capture/storage CO2 capture/storage system
systems

Reduce CO2 emission to zero with highly advanced
thermal plants and CO2 capture/storage systems

Highly-advanced thermal plants
CO> reduction per unit: 0.1 million tons/year

COz capture/storage systems
CO; reduction per unit: 5.0 million tons/year

TOSHIBA 12
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Improve performance of thermal power plants

Reduce CO2 exhaust emissions by improving performance
of thermal power plants

usc High temperature
gas turbine
Low pressure turbine

Gas turbine
Medium pressure turbine

Generator

Steam turbine

Raise efficiency with higher ‘ ‘ Raise efficiency with higher
steam temperatures working fluid temperatures

CO2 reduction per unit: CO2 reduction per unit:
0.32m tons/year 0.13m tons/year

TOSHIBA 13

Leading Innovation >33 Copyright ® Toshiba. 2008 Al rights reserved

Commercialization of CCS il

Reduce CO2 emissions to Zero by combining CCS and A-USC

thermal power plants. CO2 is separated, captured, and stored under ground.

CO2 reduction per unit:
5m tons/year

CCS is an innovative concept to dramatically reduce CO2 exhaust from ’

CCS system

11

TOSHIBA 14
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Environmental Technology for Power Distributior@'

Process Innovation

B Reduction in transmission loss through ultra-high
voltage power transmission
Developed a gas circuit breaker for ultra-high

voltage power transmission for China and
succeeded in a type test at the factory

Value Innovation

B Harmonization with environment and new
type of power supply system
» Minimize the effect of variations in power output

from photovoltaic generators, wind power
generators, etc. through IT-based control

« Support distributed power supply and natural-
energy-based power supply systems

TOSHIBA 15
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Environment-Friendly Switch (Replacing SF6 Gas Insulati”é%)

Dramatically reduce environmental load of gas circuit breaker by eliminating SF6 gas(*)
which is used as a high-voltage insulator and a current interrupter.

(* SFB gas is superior in electrical performance but has a global warming potential
23,900 times higher than that of CO2 gas)

Ecology
+Use gas of natural origin, such as CO, gas New technologies
<Use recyclable insulator
=Apply solid composite
insulation

=Reduce size by
effectively utilizing arc
heat at the time of

current interruption
Safety

=UUse high-performance
materials such as
outgassing polymer

*Produces no harmful
substances

+Achieve reduction in
weight and dramatic
simplification of
maintenance by a
cassette replacement
method

Cleanness

=Completely exclude
the use of harmful
substances

= Self-cleaning effect by
photocatalysts etc

TOSHIBA
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Advanced Site Assembly (ASA) Transformer

Advanced-site-assembly transformer achieved by applying new technology which can be transported
by conventional freight car or trailer according to changes in transportation environment

Factory .
Manufacture/Testing Disassembl
Core (top yoke)

1l

Transport

<z

Further weight
reduction

Winding (film pack)

Core (bottom yoke, leg)
On-site .
assembly Completion
Al
[l Total No. windings: 1/2, significant ‘
TOSHIBA ) weight reduction

17
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Micro grid

Application location:

Fuel cells Urban areas, factory districts, isolated islands, etc.

| iy \ ek E System coordination
UL‘_dr = o . device
JG oty SOt chools, residences | dependent
Rinew;]able E_ne(:jggy device ( 1 -DEMS) distribution line
such as win

distributed power supply N
Power storage facility |

Heating demand

Offices, hospitals, stores

In-house private power
generation source

!—
‘\

TOSHIBA
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Cable-less substation system

Optical digital signal Bus protection e Optical computer

oooa

Integrated optical LAN

Plug-in
Protection control unit
(Equipment built-in)  Optical digital signal

TOSHIBA 19
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Realization of Power Generation based on Renewable Energy f

Process Innovation

B Promote introduction of
geothermal and wind
power generation

Geothermal Power Wind Power

T

Reduce CO, emission with
renewable geothermal and wind
power generation

B Enhancement in efficiency Photovoltaic power generation system

of inverter for solar cells o, Sol e i

Enhance the efficiency of inverter
for solar cells with a new circuit

of - S alle e Ce
configuration ; g 1t New clrcuft needed
- frade = with high efficlency
-.;=‘- off even at high
it 1088 frequency

TOSHIBA 20
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Geothermal and Wind Power Generation‘f

B Promoting introduction of geothermal and wind power generation

Reduce CO2 emission with renewable geothermal and wind power generation

Geothermal Wind power

Transmission . - =gl
line. ’

Transformer,
Mist eliminator Steam '

turbine switchgear = e

Reinjection Hotweil
pumo. P 7Y

8486 ¢

Berginy

/"1 To flowdown
-ﬁ_":‘ line

Cooling
tower

TOSHIBA _ 21
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Photovoltaic Generation System

B Enhancement in efficiency of inverter for solar cells

Enhance the efficiency of inverter for solar cells with a new circuit configuration

PWM wave sine wave

il . HAY

&

Capacitor

I

L System
smaller ‘ smaller device ‘
3 filter New circuit needed with
25 trade .., high efficiency even at
S off high frequency
g9 invetter 40| camneieTire
loss ' P
disadvantages
TOSHIBA
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Residential fuel cells and New secondary battery -

=

CO2 reduction by residential fuel cell

co-generation B New secondary battery SCiB™
New secondary battery featuring
superior safety, extended service

A new-concept power generation

system that utilizes waste heat from
power generators for residential hot life, quick charge/discharge, etc.
water supplies

CO2 reduction per one million units:
1.2m tons/year

Superior characteristics contributing to environment-friendly society
covering wind power generation, photovoltaic generation,
uninterruptible power supplies, and instantaneous voltage drop

Residential fuel Ce||S protectors, to electric cars, electric bikes, forklift trucks, and
household appliances.
TOSHIBA _ ! 23
Leading Innovation 3> Copyright ® Toshiba. 2008 All rights reserved.
Achievements of Energy Vision hilig
Reduction of CO2 emissions in energy supply: target figures
'8 N

Reduce CO2 emissions
through innovations in
energy technologies

4.2 million 14 million

tons CO2/year tons CO2/year
FY2006 FY2010 FY2025

*Figures based on average emissions from design to operation, by fiscal year, and on comparison with similar commissioned
equipment in FY2000 benchmark, i.e. coal-fired thermal plants

TOSHIBA u
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Thank you
for your Kind attention/

25
erved
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