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I IERE Board Meeting & General Meeting I

= Set Up New TC

TIS-Asia Steering Committee (SC) ==

Chair nominated in Bali: Mz, Mohd Nazsi Shahruddin, n
TNE

______

Generation TC (GTC) Network TC (NTC) I New TC :
. 1
Chair: Mr. Chan-Ren Fei, TPRI Chair: Mr. I Made Ro Sakya, PLN |, ]
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TIS-Asia: Output{1/4) n——

TIS-Asia Generation TC-1 “Improvement of Thermal
Efficiency of Existing Thermal Power Plants”

Reference Plant: Indonesia PT-PJB ,Paiton PS (2 x 400 MW)
<On site Investigation, December 2008>
Problems: Insufficient Plant Performance
Major Cause: Mainly by the use of low-level coals in a standard boiler as well as minor
O&M issues
Outcomes of TC: Problem Analysis and Recommendation
( Menu of Solutions )

Next Plan discussed:
Energy conservation technologies in end use
such as heat pump technologies.

B =

TIS-Asia: Output (2/4) —
GTC-2: Diagnosis / Life Extension Technologies, RBI for

Generation Equipments
1. Workshop: KEPRI RBI Technology and Power Plant
Maintenance (June 2, 2008, TNB Headquarter)

2. Inspection of Turbine & Piping for

Jana Manjung plants Unit 2 (760MW, Coal-fired)
(June 3 — 6, 2008, Lumut, Malaysia) : Summary report

e, g
‘w';“‘ Ll
{ Next Venue: Suralaya No.3 & No.4 Power Plant in Indonesia ] 18
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TIS-Asia: Output (314)

) 16CC

2) Advanced Combmed Cycle
soner 3) A-USC
echnology "':::'l

4) Zero CO2 Emussion Plant

Transmission
Technology

5) Hydro Power
6) Wind Power
7) Solar Panel

-] i | ‘Smat Grig n
¢ Y -
Demand Side
Technology ._umw g h(l\nulnny

[9) Nuclear Power ]
10) PBMR (petbie BedModilar Reactor)

| e ) [T)Smart Grid

TERE collects data from Members and develop 12)Power Electronics }
WEB. 13)Power Storage

<1> Outline, Figures

<2> Installed/Demonstrated Site, or Project 14)High Performance Heat Pumy
@% Technical Files, Contact Information, URL. ALah Dbt Hleat Pumgp

B
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TIS-Asia:
“Output (4/4)
TIS-Asia-NTC-1

“Maintenance and Diagnosis Technologies
for Transnussion & Substation Facilities”

2nd TF Seminar (Substation)
At EGAT on 9-10 September 2008
(1) Participants
35 [ERE members from
Thailand(EGAT. MEA. PEA).
Indonesia(PLN), Malaysia(TNB),
Singapore(SP PowerGrid),
Korea, Japan

(2) Result

Various methods were introduced/shared and discussed “How to reduce Substation
5 z i ol
@ \Equipment Failures 20
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IERE TIS- Asia GTC questionnaire
ASURVEY ON NEW GTC ACTlWTlES'J

1. What kindts) of new hrhnlnpwould ymllnﬁfghhumial iu'yvur
companyfor party) within 10~ 15 years and wish to be promoied by IERE TIS- Asia
GTC on hoth the supply & demand sides of generation fechnologies?

(1-1) Forexisting units  ,
[, Thermal efficiency irgrovemert (the original GTC-1 scope), .
[)... Disgnosis/Life extension technologies (the original GTIC- 2 soope),
[, Your recommended techrologies other than the shove two. Please specifyy:

(e.g. plant availahility improvement, coal ash utilization, .. £tc.)

(1-2) For “New G ion Technologies & Ry ke Enexzy (the oxiginal
GTC-3scope)” *

[0 USCTechnologies (phss specifir detals)

[0 IGCCTechnologies ¢ (plesse specifir detaiks in the following) .
o IGCCwithowt CO2capture, . 0 IGCC withCO2 capture, ,
o, Advnced IGCC withCO2 capture & H2 production
8. Othertypes of IGCC (like Chemical looping with CaC03ICe0), please

specifyr
.. Oyfiael, Pre & Post combustion CO2 eaptare, please specifincould be &

[ CO2 traveportation & storage after its capturing:
O Henewsbles ! (please specifyr details in the following) .
o P¥Y oCSP
o Wind (Onshore) LOWd Offshore)
o Geothennal (SteamorHot Water) _, 0 Geothermal (Hot Rock) _
o
=]

Bionass . 00¢ean .
Other Renswables or additional information *  {plesse specifi)

O Distribaded Energy Resowmces {other than Renewsbles rertioned shove) ¢

B._Iicro Cornbustion Turbine Genersfor,
B Othex (please specifi) o

TIS-Asia-GTC

{2-3) Whatkind of cooperative work(s) you wish i participate inand which
members you specially wish to work with?
wmatmn Esxchange (Based on Knowledge IMansgement Scheme)
(if wes, plewse specifyy details as you may like)

O FPromate GTC.3 Wehsite continously for the dominant Jnowledge ? (This site
15 now accessible to all IERE members  htp fiwwowisre fof)

(if yes, please specifyr details as you may like)

[0 Link expents.  Recessive knowledge ).«
(ifyes, plewse specifyy details as you may Like)

(... Techaabey Cooperstion .
(if yes, please specifyy details as you may like) .

.. Joiat Research
{if'wes, please specify details as you may like)

[0 Merbers you specially wish to work with ¢ (please specify) .

(Candidates include: CRIEPL, J-Power, Kansai FPCO, KEMA Netherlands,
KEPRICEPCD, PLH Indcnesia, Tolyo EPOD, TPRI of TaiPower, ._ele)
3. Your recommended Mechanism(s) to increase GTC members .

[, Intmduce the derard side first ,
(if'yes, please speeify detalls as you may like)

[ Drive the supphyside
(ifyes, plese perify detailses you may like)

Others

=)

TIS-Asia-GTC

[, Other Mew Generation Tecknologies (please specifyy)

2. Are you willing o exchange infi and to coop withother [ERE
TIS-Asia membes in the following aress, and in what formgs) =
[0 Yes(please proceed to the rest of this questioniem)  [] No.

(2-1) Forexisting uniis = area(s) of inferest include |
[ Thermal efficrency improvement {the onginal GTC-1 scope),
[]. Diagnosis/L ife extension technologies (the original GTC- 2 saope),
[, Towr recommended techrologies other than the ahove two. Plesse specifiy:..

(2-2) For “New Ge Technologies & R hle Enexgy (fhe oxiginal
GTC-Fscope)” = .
[0 USC Technologies * (please specifiy detatls)

O IGCC Technologies * (please specifirdetaik)

[, Osrfisl, Pre & Post cordaustion CO2 caphure, please specifyy

[ ], CO2 trarsportation & storage after its capturing:
m@ﬁ (please specify details)
oC3P 5

Wmﬂ (Onshore) » 0 Wird (Off shore), =
Geothennal (SteaworHot Water) _ oGeothermal (Hot Rock) _,
Biomass . 0C0cean i
Othex Rengwables oradditional infonmation ! (please specify) )

oooaoaon

[0 Distrbuted Energy Resources {other ilmz Renewshles mentioned shove) *
BJM(MLMH\ :
o_ Battery ¢
o__Micro Combustion Tutbine Generator ¢
0. Othess (plesse specify)

[, Other New Genexation Technologies (please specifyy)

4, Other Recommendations) b GTC of [ERE TIS-Asia (suchas your

dation(s) on the imp of“Linlage among individual GTC
activities” and “Mechanisms to support activities” among members, how 1o
expand the GTC-3 Wehsite mentioned in item (2-3) above,.. £1c.)

5. Information of Member = |

HName of corgpany (or paty);
Address;

Cordact person; i
Tel, .
Fax,
Email,

Remark: .

Please fill in the ahove questionnaire and send a reply e-mail to Dr. Harry Cheng
(e-mail: 435291 | @taipowercomtw ) of this Institite (TeaiwanPower Research

Institute/ Chairman of GTCMr. Chang RenFei is the General Manager) for further

pmcessig. [ you have any question, please feel fiee to cortact hum to...

O please mail to the Hllowing address:

Kwamgla Kemn FhE.

Deputy General Manager .

TPRI (Tanwan Powrer Research Irstiute)
‘Taiwran Power Corepany

198 Roosevelt Road, Sec.4 .

TAIPH, TAIWAN 10091 ,

TEL: 885-2- 23601007 .

FAX: 836-2-23689533

E-raail: uSE3089@taipower cotn tw

Taivean Power Company



» What kind(s) of new technologies would you identify to be essential for
your company(or party) within 10~15 yearsand wish to be promoted by
I[ERE TIS-Asia GTC on both the supply & demand sides of generation
technologies?

> Areyou willing to exchange information and to cooperate with other

|ERE TIS-Asia members?

Your recommended Mechanism(s) to increase GTC member s?

Other Recommendation(s) to GTC of IERE TIS-Asia?

Y VvV

Preliminary Observation
of the Questionnaire
Investigation Results

Kwang-Lu Koai
(Proxy of GTC Chair Mr.C.R.Fei)

Taiwan Power Research Institute
Taiwan Power Company

for the Preparatory IERE SC-TC- GTC Meeting
Kuala Lumpur on 10/06/2009
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L1 ARTEREA LY

HAPUA COUNCIL

[ >

HAPUA T

SECRETARIAT
! HAPUA

> | WORKING COMMITTEE

1

WG 1 WG 2 WG 3 WG 4
GENERATION TRANSMISSION DISTRIBUTION RE N. ENERGY
PC : MALAYSIA PC : THAILAND PC : INDONESIA PC : VIETNAM

FIRERETH jreusm RAzFEADSM AEERREIR

! t ! !

WG 5 WG B WG 7 WG 8
ES|I SERVICES RES. DEVELOP POWERR &Q H RESOURCE
FPC :PHILLIPINES PC : THAILAND FC : SINGAPORE PC : MALAYSIA
EHpmatsy MBERY X FALEREA  FREEN4A
A4 HEAEhAE  RELMHE A

22 A 10 R & T 44k

A (358 444 L
LS 3
Count Installed Cap. Peak Load Energy Sales B
ry [MW] [MW] (TWh) Customers
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« i % 5 JavaMadura-Bali (JAMALI) and Sumatera Island

HAeELZ b kit
TAZEESLFI910%

B ¥ 73 £ 30,345 MW

« State Own Enterprise's (PLN’s) : 24,925 MW(82%)

+ Independent Power Producer’s (IPP’s): 4,044 MW (L3%
+ Private Power Utility’s (PPU'’s) : 916 MW ( 3%)

£ 2wk (k4 & %@%;“?“,% k) 1 460 MW ( 2%)

ET 2 F LG 65%
Wf%*%ﬁFﬁ$w’éxwﬂhﬂGDPﬁﬁﬁéGM’&r$
£ & 1 1.3%, ?ﬂz & ST 9.2 M k#1500 B 2009 2027
EDT A f Y e - Ao R4 f 4 d 2009# 2 153 TWh» 2027
£28I3TW A £ 5,36 FINE L FRAERTEL TR fAT

TAMPAE 4 BARY LA NRE OS> HiEk B LA
SR TIE R AN R T E S 3 ke F e X ET b

&) ENMR
* GROWTH OF ELECTRICITY DEMAND IN YEAR 2009 - 2027
(LONG RUN}
(based on RUKN 2008 - 2027)
1.000
TWh
800
600
400
200
0
Year
— Jamali 122 160 256 415 684
1 Qutside Jamali 31 38 56 84 123
s | ndonesia 153 198 31z 499 813

B+ - 2009-2027f & & 4 F K& d &
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or

Preliminary Observation of the Questionnaire I nvestigation Results

Kwang-Lu Koai

(Proxy of GTC Chair Mr.C.R.Fei)
Taiwan Power Research Institute
Taiwan Power Company

for the Preparatory IERE SC-TC- GTC Meeting
Kuala Lumpur on 10/06/2009

A. Brief Introduction of the Questionnaire Investigpn
B. Observation of the Questionnaire Investigati@sits
C. Conclusions (Preliminary)

= = = = = Preliminary Observations & Recommendaonr = = =
Part 1: Demands of New Technologies
(1-1) For existing units  (Preliminary Observatipns

1. GTC-1(Thermal efficiency improvement): still in dand and wish to be promoted
by IERE TIS-Asia GTC. We suggest the GTC-1 leadatiscuss with the
interested members about the future projects.

2. GTC-2(Diagnosis/Life extension technologies): stithly demanded. 8@ of
the members who responded to the questionnairetwisbe new progress in this
area. We suggest the GTC-2 leader to discuss funilie these interested
members.

3. Other than GTC-1 &2 : Energy Conservation (KEMARepowering of old power
plants (NRI), Clean Coal Technology (IERE). Mzseymerged into GTC-1
&27?

(1-2) New Generation Technologies & Renewable Bn@Pgeliminary Observations)

1. IGCC with CO2 capture, Renewables and Distributedr§y Resources are the
three major areas which most members (70%8Pexpressed their wishes to be
promoted by IERE TIS-Asia GTC.

2.  Among all Clean Coal Technologies, the IGCC withZxapture drew the highest
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attention of GTC members (as high as’8Q as compared to other IGCC designs
(10~30Y% ). This indicates that GTC members view the CO2abant as an
essential design consideration for the future tioadt power plants.
Among all Clean Coal Technologies,; Carbon Capturing Technology (80 % )
was more emphasized tharfOxyfuel, Pre & Post combustion (50 % ) and
“CO2 transportation & storage (30 % ) most likely due to their different
extents of technology maturity and expectationarhmercialization within 15
years.
Only 30 % of members wish to promote the USC technologiabéuy probably
due to their relatively high technical maturitypaésent. Not so highly needed to
be promoted any more.
The current GTC-3 study scope is very broad ancgasy to be managed
efficiently. It may be more practical at this morhemsplit the original GTC-3
study scope into two subgroups, namely GTC-3 (Ceaal Technologies & CCS)
& GTC-4 ( Renewables and Distributed Energy Resssijc
Discussion on the other New Generation Technolagiesmmended to be
promoted for GTC-3:
a) NRI (CHP technology for thermal power plants),
b) KANSAI (1)CO2 utilization after capturing CO2 by CCQ)
Solidification of CO2 after capturing CO2 by CCS3) Next
generation nuclear power).
Among the renewable energy applications, the Offr&hVind was best
recommended to be promoted (70% vote). On Shorel &iRhotovoltaics ( PV)
obtained 50% vote each. Biomass & Geothermal (Stearot Water obtained
40% vote each. These are the areas we shouldfocog on.
Co-firing a Biomass material with Coal for powengeation was recommended by
KANSAI and could be promoted if other interestedmbers can be identified later
on by the GTC-3 leader.
Among the Distributed Energy Resources , the Bateshnology for electricity
storage within the grid system was highest recond®éno be promoted (60%
vote). Fuel Cell and Micro Combustion Turbine Geer obtained 30% and 20%
vote each.
NRI recommended to add) Expansion turbines;2) CHP(Combined Heat and
Power Genration) for gas engines to the list.
Based on the above observations, it is clear B&Q with CO2 capture,
Renewables and Distributed Energy Resources at@rde major areas we should
place our focus on. Spitting GTC-3 into two subgr®may be required.
The Investigation has provided a very valuablenmiation for IERE to plan for
their future. Further discussion among IERE Certffice, GTC Chair & current
GTC-3 leader and all related members of GTC manehqaired to set the targets and
16



make a detailed plans for the new GTC activitieiencoming third GTC meeting
and/or in future.

Part 2: Willingness to exchange information andpswate with other IERE TIS-Asia
members

(2-1) For existing units (Preliminary Observations)

1 Among the nine(9) members who returned their effea@nswer sheets, four(4) of
them expresses willingness to exchange informati@hto cooperate with other
IERE TIS-Asia members in both GTC-1 (Thermal efficy improvement) and
GTC-2 (Diagnosis/Life extension technologies) areas

2 Since these two areas are still in demand%5& 80 % votes respectively based on
the previous observation 1-1.1 & .2) and wish tghemoted by IERE TIS-Asia
GTC, we suggest the IERE staff (including GTC-1 &@2 leaders) should discuss
with the interested members for the detailed plagiof future projects.

3 Other than GTC-1 &2 : Suggestions of New Activitedsout the following should
be taken into account.

a)Energy Conservation (KEMA),

b)Repowering of old power plants (NRI),

c)Low Nox Combustion & Coal Ash Utilization(CRIEPR))

d)Clean Coal Technology & Optimal Replace UNIT Pliag (IERE).

(2-2) New Generation Technologies & Renewable Bn@Pgeliminary Observations)

1 IGCC with CO2 capture (5% ), Renewables (7% ) and Distributed Energy
Resources (60 ) are the three major areas which most memberessed their
wish to exchange information and to cooperate wilter IERE TIS-Asia members.

2 “Oxyfuel, Pre & Post combustion (40 % ) and “CO2 transportation &
storagé (40 % ) are next highest. USC technology (80) is the last one.

3 The above observation is consistent with the pressmne (observation 1-2.1 ,.3
& .4).

4  On the IGCC with CO2 capture, CRIEPI further idfnti 1HOnN
IGCC-Diversification of Coal,2 Simulation technology as the two areas to be
emphasized.

5 Among the renewable energy applications, the OneStond (60% vote) and Off
Shore Wind (50%) were selected as the highestastied areas where GTC
members wish to exchange information and to coopevdh other IERE TIS-Asia
members. Biomass & PV obtained 30% vote each.

6 CRIEPI explained the Grid Integration issues aegr timajor concern about Wind &
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PV Power. CRIEPI also identified Combustion & Giaation as two concerns
about Biomass technology

7 Co-firing a Biomass material with Coal for powengeation was recommended by
KANSAI in Item 1.2.

8 Among the Distributed Energy Resources, the Bateekinology for electricity
storage within the grid system was highest iten¥{5%@te) where GTC members
wish to exchange information and to cooperate wilter IERE TIS-Asia members.
Fuel Cell and Micro Combustion Turbine Generatdaoted 30% and 20% vote
each. This is consistent to the previous obsematiagtem 1.2 too.

9 CRIEPI identified “Control methods for batterieglwenewable and evaluation
technology” as their concern. TPRI identified FlBattery as a concern.

10 On the Fuel Cell Area, TPRI and CRIEPI identifigdFsC and MCFC respectively.

(2-3) What kind of cooperative work(s) you wishp@rticipate in and which members
you specially wish to work with?
(Preliminary Observations)

1 Information Exchange is the most favorable fornc@dperation chosen by GTC
members (80% vote) .

2 Promote GTC-3 Website continuously for the danirknowledge (30%) ,
Link experts (40%) , Technology Cooperation (209g doint Research (20%) were
selected by relatively few members.

3 Specific areas of the cooperative work(s) weremenended by NRI, TPRI,
CRIEPI and IERE Central Office as listed in the agks of the previous few slides.
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Part 3: Recommended mechanism(s) to increase GTabers

Part 3: Recommended mechanism(s) to
increase GTC members (demand+supply)

Part 3: Recommendation(s) on the Suggested ﬁ:tti:;:nt-o
Mechanism(s) to increase GTC members |by: :
1. Introduce both sides through the J-Power |cisove
IERE website :ﬁ:::nzare of
2. Both sides should be introduced and |TPRI- emen
driven more intensively. Taiwan Power | to take care of
3. Introduce TIS-Asia-GTC activities in KANSAI |eem s
the IERE Forum in Romania in Nov [ERE C.0. to
2009 or IERE Workshop in 2010 this tem.
attend 2009
Forum)

Action to be taken (categorized into groups as follows) :

(A) Category A : May be done right away or in the very near future without too much difficulty. Need
someone to take actions. Need to discuss with IERE Central Office & GTC Chair to finalize the
working plan.

i ) 2 a7
B | TS-Asia-GTC 53 @ Taivan Porer Comgany

Part 3: Recommended mechanism(s) to
increase GTC members (demand+supply)

Part 3: Recommendation(s) on the Suggested | Actions
Mechanism(s) to increase GTC members by: taken:

4. Encourage other IERE members to participate | KANSAI | Feeen &

in TIS-Asia GTC activities ( Especially IERE to take care

members from the other continents —other (GTC & NTC
than South-east and South Asia) situation).

5. Promote demand side technologies such as | KANSAI meeol

“Heat Pump” and “Electric Vehicle” to :;:;:‘:I::;j

decrease CO2 and increase Electricity e

Demand / Company Profit much resour-

ces we have).

6. Develop technology of using low quality coal |KANSAI egory &
in IGCC - good to corporate in developing and | (NTPCinindia | totake care

- once mentioned) | of this item
developed country for mutual benefits same as the
above one).
TIS-Asia-GTC 54 @ Wmm

19



Action to be taken (categorized into groups as follows) :

(A) Category A : May be done right away or in the very
near future without too much difficulty. Need someone
to take actions. Need to discuss with IERE Central Office
& GTC Chair to finalize the working plan.

(B) Category B: Might be done in the near future if an
agreement among the IERE Central Office and the GTC
leaders{(GTC Chair & leaders of GTC-1,2,3) can be made.
Need someone to take actions. Probably need to discuss
with IERE SC & TC to finalize the working plan.

(C) Category C: May be too difficult to carry out
thoroughly at this time. Although some work can be
done toward the goal, the completion of it may take
many years without a guaranty of success. This item
demands in-depth discussions among all GTC members
and consultation with IERE SC & TC.

@

TIS-Asia-GTC 55 m

Part 4: Other recommendation(s) to GTC (such ag yecommendation(s) on the
improvement of “ Linkage among individual GTC activiti€s

“Mechanisms to support activities among members, how to expand the
GTC-3 Website mentioned in item (2-3) aboevefc.)

Part 4 : Other Recommendation(s) to GTC

Part 4 : Other Recommendation(s) to GTC gu_@lgested QCE:"S
Vi taken:
1. For more effective activation of GTC in the J-Power ‘ja;zfv"e:"tf
future, IERE should introduce a plan to promote work out
positive participation in GTC activities of IERE e
members. For example, IERE will award members contribution
contribution points, based on their level of and present
participation in GTC activities and provide with a e next
commendation to IERE members from IERE mesting.
based on their annual contributions.
O 57 ey
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Part 4 : Other Recommendation(s) to GTC

Part 4 : Other Recommendation(s) to GTC

Suggested | Actions to
by: be taken:

2. Discuss with next TIS-Asia-SC chair, TNB Mr.
Mohad Nazri Bin Suahruddin, Vice President
(Generation), HAPUA-WG1(Generation)
Project Coordinator and cooperate with
HAPUA on the contact person or exact TIS-
Asia-GTC member in Southeast Asia.

KANSAI Category A:

IERE C.0. to
take care of
this item.

3. Hold Seminar in TIS-Asia event or the other
IERE event about some of technologies to gather
information or discuss critical R&D point

KANSAI Category B:

IERE C.0. &
GTC Chair &
with GTC-1/2
13 leaders to
discuss the
details and
take actions.

4, Establish Data Base to find the Advanced
Technologies and who has this technology

Category C:
KANSAI IERE C.0. &
GTC Chair te
take care of
this item.

@ 58

TIS-Asia-GTC

C. Conclusions (Preliminary)

@ Tt
No¥4/ Taiwan Power Company

1 10 out of 17 of the GTC members responded to quasdire sent by TPRI of
Taiwan Power Co. Nine of them plus the IERE Cér@féice sent back their

answer sheets (total number=10).

2 The goal of this questionnaire investigation (tat@ suggestions and promote
cooperative works of common interest) has beereaeli successfully due to

members’ enthusiasm.

3 To set targets and make detailed plans for the@&® activities in the coming
third GTC meeting and in future, further discussiamong IERE Central Office,
GTC leaders (Chair and GTC-1,2,3 leaders) andeelatembers are required.

Kwang-Lu Koai, Ph.D.

Deputy General Manager

TPRI (Taiwan Power Research Institute)
Taiwan Power Company

198 Roosevelt Road, Sec.4

TAIPEI, TAIWAN 10091

E-mail: u683969 @taipower.com.tw
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