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(2012) (The Association of the 

Electricity Supply Industry of East Asia and the Western Pacific, AESIEAP) 38

2012 (Conference of Electricity Supply 

Industry, CEPSI) 2012 10 15 19 (Bali)

(PT PLN) (MKI)  

1988 4 (AESIEAP)

( CEO Conference) (CEPSI)

(Technical Committee) (Study Plan of 

Working Groups)

 

(CEPSI)

(Enhancing Clean Technology and Securing Investment for 

Sustainable Electric Power Industry Development)

 

 

 

10 14      ( � ) 

10 15 ~10 19   CEPSI 2012  

10 20      ( � ) 
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 38 (AESIEAP)  

( ) (Council Meeting) (General Assembly)  

(AESIEAP)

38 2012

Nusa Dua Convention Center (BNDCC)Kintamani 1

10 17

 

( )  

(Executive Committee & 38th Council Meeting)

10 17 (13:30~15:30) Nusa Dua Convention Center 

(BNDCC)Kintamani 1  
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Schedule (Agenda Item)  

13:30-13:35 1. Welcome Remarks by the President of 

AESIEAP,  

2. Adoption of the Agenda 

 

Mr. Nur Pamudji 

13:35-13:40 3. Approval of the minutes of AESIEAP 

Executive Committee and 37
th

  Council 

Meeting on October 31, 2011 

Mr. Nur Pamudji 

13.40-13:50 4. Secretary General’s Report Mr. Suyyud 

Wartadipradia 

13:50-14:00 5. Honorary Treasurer’s Report 

6. Presentation and approval of the 2013 

Budget 

Mr. Kwan-Chung 

Ming represent Mr. 

Edward Kwong 

14:00-14:20 7.Technical Committee Chairperson’s Report Dr. Kwang-Lu Koai 

 

 

 

14:20-14:30 

8. Candidates’ Presentation on the candidate 

of host of AESIEAP for the term of 

2015-2016 :  

a. Presentation of the candidate from EGAT, 

Thailand. 

b. Presentation of the candidate from council 

members (if any) 

Mr. Nur Pamudji 

 

Mr. Sutat 

Patmasiriwat 

 

 

 

 

 

14:30-14:50 

1. Election of the President, Vice President, 

Immediate Past President, and four other 

members of the Executive Committee for 

the term of 2013~2014 

(1) ction of the President, Vice President  

(2) Election of four other members of the 

Executive Committee 

2. Appointment of the Secretary General, 

Honorary Treasurer and Auditor 

3. Election of Chairperson, Vice Chairperson, 

Honorary Secretary and two other Executive 

Team members of Technical Committee for 

the term of 2013~2014 

4. Appointment of Honorary Fellows. 

 

 

 

 

Mr. Nur Pamudji 

14:50-15:00 13. Any other business: The proposed draft of 

amendment to the Constitution for “not 

quorum  Meeting.” 

Mr. Nur Pamudji 

15:00-15:05 10. Closing Remarks by the President of 

AESIEAP 

Mr. Nur Pamudji 
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(

) (Hong Kong Electric Co. Ltd.) ( Mr. Bong-Soo Ha )

12

 

( )  

1.  

2012 AESIEAP 38 Mr. Nur 

Pamudji Mr. Nur Pamudji

Mr. Suyyud Wartadipradja AESIEAP

 

19

2009

2012 2 Mr. Doug Aberle

 

1.1  

(2011.10) 1 UMS 

Group Inc. 3

13 3 10

2011 2012 2012 9

3 4 3

4 2012

23 (1 ) (

4 ) (2 ) (1 ) (2 )

(5 ) (1 ) (1 ) (1 ) (1 )

 

 

Mr. Nur Pamudji (PTPLN)
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Mr. Dahlan Iskan Mr. Datuk Wira Ir Azzman Bin Mohd Noh 

(TNB) Mr. Dato  Sri Che Khalib Bin Mohamad Noh

(Taipower)  

 

 

          Country/Region 

President 
Mr. Nur Pamudji  

PT PLN, Indonesia 
Indonesia 

Immediate Past 

President 

Mr. Jung-Chiou, Hwang 

Taiwan Power Company 
Chinese Taipei 

Vice President 
Mr. Chong-Young Kim,  

Korea Electric Power Corporation  
Korea 

Secretary General 
Mr. Suyyud Wartadipradja 

PT PLN, Indonesia 
Indonesia 

Hon. Treasurer  Mr. Edward Kwong Hong Kong 

Hon. Auditor Mr. Alex Wu Hong Kong 

Honorary Treasurer 
Mr. Edward Kwong 

CLP Power Hong Kong Ltd. 
Hong Kong SAR 

Other Members 
Mr. Liu Zhenya 

China Electricity Council 
P. R. China 

  
DATO’ IR Azman Mohd,  

Tenaga Nasional Berhad (TNB) 
Malaysia 

  
Mr. Yoshinori Fukahori 

Kyushu Electric Power Co., Inc. 
Japan 

  
Mr. Froilan A. Tampinco 

National Power Corporation 
Philippines 

 

 

 

 

 



 7 

 

  ( ) 

Mr. Doug Aberle 

Western Power Corporation 
Australia  

Mr. Haji Awang Usman Bin Haji Haji Mohd 

Tahir, Department of Electrical Services 
Brunei Darussalam     

Mr. Herve Dubost-Martin, 

Electricite de Tahiti 
French Polynesia     

Mr. C. T. Wan, 

Hong Kong Electric Co., Ltd. 
Hong Kong SAR      

Mr. Tony Kori, 

Papua New Guinea Electricity Commission 
Papua New Guinea     

Mr. Froilan A. Tampinco, 

National Power Corporation 
Philippines     

Mr. Liu Zhengya, 

China Electricity Council 
P. R. China   

Mr. Sim Kwong Mian, 

SP Power Grid Ltd. 
Singapore      

Mr., 

Ceylon Electricity Board 
Sri Lanka     

Mr. Franklin Willemyns 

Companhia de Electricidade de  

Macau - CEM, S.A. 

Macau SAR     

Mr. Do Mong Hung, 

(representing Mr. Dinh Quang Tri) 

Vietnam Electricity  

Vietnam       

 

1.2 ( the Technical Committee)  

(The Executive Team of Technical Committee) 

(1) Dr. Kwang-Lu Koai, Taipower, Chinese Taipei. 

(2) Mr. Satri Falanu, PT PLN (Persero), Indonesia. 

(3) Dr. Harry Cheng, Taipower, Chinese Taipei. 

(4)  
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Dr. Woohyun Hwang

 

Mr. Shao-Pin 

Hong  

(TNB) Mr. Kok-Seng Loo

 

CEPSI  

 

1.3  

1.3.1 (Newsletters)

 

1.3.2 

AESIEAP Goldbook 2013  

1.3.3 Goldbook 2013 

(Goldbook 2013)

CEPSI 2012

 

1.3.4  

 

1.3.5 CEPSI 2012  

CEPSI 2012
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(Enhancing Clean Technology and Securing Investment for Electric 

Power Industry Development) PT PLN MKI (The 

Indonesia Electric Power Industry Society)  

PT PLN MKI CEPSI 2012

2012 10 15 19 Bali Nusa Dua Convention 

Center (BNDCC) 350 4

2013 (AESIEAP Goldbook 2013)  

CEPSI 2012 38

5

(EGAT, Thailand)

( TNB, Malaysia) (CEC, China)

(KEPCO, Korea) (Taipower, Chinese Taipei)  

AESIEAP

 

 

2.  

  

(Special Panel Session for AESIEAP Technical Committee) 

10 17 10:45~12:15  

(1) -  

(2) ( KEPCO)  

: (The Standard Procedure for Smart Grid 

Project) 

(2.1  
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• Korea Electric Power Corporation (KEPCO), Korea 

• ETSA Utilities, Australia 

• CLP Power Hong Kong Limited (CLP), Hong Kong 

• National Transmission Corporation (TransCo), Philippines 

• Kyushu Electric Power Company (KEPCO), Japan 

• Tenaga Nasional Berhad(TNB), Malaysia 

KEPCO

(testbed)

 

 

(2.2  

 

• 2011 11 28 ~12 1

KEPCO 10  

• TransCo 2012 2 20 ~23

28  

• ETSA 2012 5 22 ~25

20

( )  
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- ( ) 2009

6

2009 2013 645
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2009 12 2013 5 42

222 5 2 5 6000

2010 2011

2012 2013
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Zpryme

( AMI

) 2010 2015 ( ) 
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(3) ( ) 

: Carbon Management for Electricity Sector 

(3.1  

http://www.aesieapwg2.org/

12 TC

 

 

• Taiwan Power Company (TPC), Taiwan 

• Kyushu Electric Power Company (KEPCO), Japan 

• CLP Power Hong Kong Limited (CLP), Hong Kong 

• Companhia de Electricidade de Macau (CEM), Macau 

• Electricity Generating Authority of Thailand (EGAT), Thailand 

• National Transmission Corporation (TransCo), Philippines 

• Electric Power Research Institute (EPRI), US 

• Central Research Institute of Electric Power Industry (CRIEPI), Japan 

 

(3.2  

(3.2.1 (GHG inventory 

experiences of electricity sectors in developed countries) 
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MRV

(Clean Air Act)

2005

(UNFCCC)

 

 

 

 

 

 

 

 

 

 

 

 

 

(3.2.2 (Potential MRV schemes 

for the electricity sector in developing countries) 

 MRV

(NAMAs)

UNFCCC NAMAs

CDM



 16  

NAMAs NAMAs

MRV  

NAMAs MRV

 

CDM

( NAMAs)

( ) MRV

 

 

 

 

 

 

 

 

 

 

 

2015

(Target 

Management System, TMS)

 



 17  

(3.2.3 Experiences of AESIEAP 

members in GHG related management 

(KEPCO) 

 

 

 

 

 

 

 

 

 

 

 

 

(CEM) 

CEM

ISO14064
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ISO14064

CEM

2011 309,706 CO2

147,602 CO2  

 

 

 

 

 

 

 

 

 

 

(EGAT) 

2006 EGAT

CDM

2009

EGAT CDM

EGAT CER CDM

EGAT EGAT

EGAT  
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(CLP) 

CLP 50-60%

CLP

2020 30%

2050 75%  
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CLP

CLP CLP

Scope1 Scope2 2011

41,649,000 CO2 248,000 CO2  

 

( ) 

2006

(GHG 

Information Management System, GIMS) SF6

(GHG Reduction Project Management 

System, GRPMS)

(1) (2)

(3)
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(3.2.4 (Economic analysis of reduction policies 

and technologies) 

(IRP)

 

(EPRI) 2007 Prism/MERGE

CO2

2030

60% 2009 2030

6.5%

(full portfolio) 2050 43% ( )  

 

 

 

 

 

 

 

 

 

EPRI 3E
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(3.2.5 (Integrated management of 

carbon emission systems for the electricity sector) 

MRV MRV

 

 

(4) ( TNB) 

: Electricity Pricing, Cost Structure and Design Mechanism for Various 

ESI Models 

(4.1  

(normalization)  

• ( )

 

•  

•  

• 

 

•  
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TNB excel

(TNB) eamil

 

• Tenaga Nasional Berhad(TNB), Malaysia 

• Singapore Power, Singapore 

• MERALCO, Philippines 

• MEA, Thailand 

• PEA, Thailand 

• EGAT, Thailand 

• Taiwan Power Company (TPC), Taiwan 

• EVN, Vietnam 

• PLN, Indonesia 

 

(4.2  

(4.2.1 -  

SAIDI

 

 

 

 

 

 

 

 

87.4
58.80

350.06

921.08

456.00

0.31 

17.663
78.9

58.80

319.41

560.00

342.00

0.70 
18.244
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400
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M
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u
s
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m
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y
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a
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Distribution Business SAIDI

2010 2011

7.30

3.39

4.91

7.94
7.66

2.90

2.13

6.79

3.40

4.99

7.35 7.14

2.50

2.11

6.80

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

Malaysia Thailand 1 Thailand 2 Philippines Indonesia Singapore Taiwan Vietnam

%

Distribution Business LOSSES

2010 2011
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44.8%

21.6% 24.0% 23.4%

41.0%

31.2%

27.0% 20.6%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

Malaysia Thailand Indonesia Taiwan

%

Reserve Margin in relative Network Region

Reserve Margin (2010) Reserve Margin (2011)

(System Minutes = 

loadpeaksystem

pliednotEnergy

__

sup__

)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4.2.2 -  

2011 2010

0.85

2.89

NA NA

1.01

3.36

NA
0.00

2.00

4.00

Malaysia Thailand Indonesia Taiwan Vietnam
M

W
-m

in
s

Transmission System Minutes 

2010 2011

2.20

2.53

2.16

2.70

2.18

2.61

2.18

2.65 2.56

0.00

1.00

2.00

3.00

Malaysia Thailand Indonesia Taiwan Vietnam

%

Transmission Losses

2010 2011
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(WACC)  

 

 

 

 

 

 

 

 

 

 

58%~88% 3%~21%

1%~18%
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     Malaysia  Indonesia  Philippines Singapore  Thailand  Taiwan  

ESI 

Structure 

Vertically 

Integrated 

Vertically 

Integrated 

Unbundled,

regulated – 

Trans & 

Dist 

deregulate

d – Gen 

Unbundled 

& Fully 

deregulate

d 

Separated 

Utilities 

Vertically 

Integrated 

Type of 

Tariff for 

End User  

 Uniform Uniform Various, 

based on 

cust type -  

size of load,  

volt & cust 

class 

Various, 

based on 

contestable 

and non 

contestable 

customer 

Uniform Uniform 

Tariff 

Adjustme

nt 

Mechanis

m (Fuel or 

Other 

Pass 

through)  

Under 

Evaluation.  

Have a 

tariff pass 

through in 

event of 

gas price 

adjustment 

No Monthly 

adjustment

s based on 

Gen 

Charge, 

Trans 

Charge, 

System 

Loss 

Charge, 

Lifeline 

subsidy, 

Senior 

Citizen 

subsidy+D1

7 

Quarterly 

tariff 

review for 

non 

contestable 

approved 

by Energy 

Market 

Authority 

(EMA) 

Fuel & 

Power 

Purchased, 

Include 

Govern 

Policies 

expenses 

(e.g. RE 

purchase)  

Fuel 

Adjustment 

Clauses 

(Not yet 

implement

ed) 
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     Malaysia  Indonesia  Philippines Singapore  Thailand  Taiwan  

Methodol

ogy of 

Tariff 

Calculatio

n (Base 

Tariff) 

Financial  

revenue 

requiremen

t (WACC 

target 

return, 

RORB) with 

Marginal 

Cost and 

Cost of 

Service as 

reference/ 

guide 

Budget 

(LRMC as 

benchmark

) 

LRMC, 

RORB 

For Gencos, 

LRMC & 

WACC 

determined 

every 2 

years ; 

LRMC and 

ROIC 

(WACC) 

Resonable 

rate of 

return 

For T&D 

and MSSL, 

WACC 

determined 

every 5 

years 

Compone

nt of 

Tariff  

Maximum 

Demand 

Charge 

(RM/kW/m

onth) 

Energy 

Charge 

(sen/kWh) 

Energy 

Charge 

(Rp/kWh) 

Minimum 

Energy 

Usage 

Charge 

(Rp/kVA) 

Capacity 

Charge, 

Social Tariff 

Gen  

Trans  

System 

Loss 

Dist 

Charges  

Subsidies 

Universal 

Charges  

Taxes 

Generation 

charge, 

Grid 

charge, 

Market 

Support 

Services 

Fee, Power 

System 

Operation 

and Market 

Administrat

ion Fees 

Base tariff 

(demand(B

aht/kW), 

Energy 

(Baht/kWh) 

and service 

charge(Bah

t/month), 

Fuel 

Adjustment 

Charge,  

VAT 

Base tariff  

(demand, 

energy and 

service 

charge), 

Fuel 

Adjustment 

Charge, 

Power 

Factor 

Charge, 

VAT 
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     Malaysia  Indonesia  Philippines Singapore  Thailand  Taiwan  

Subsidy  Household 

& Industry 

(SIT); 

Welfare 

and 

Worship 

Places, 

Govt 

Schools  

Customer 

who has 

tariff below 

than cost 

production. 

Lifeline 

Discount 

(Up to 20 

kWh 

-100%, 

21-50 kWh 

– 50%, 

51-70 kWh 

– 35% , 

71-100 

kWh – 

20% ) , 

Senior 

Citizen 

No Subsidy Small 

Residential 

(≤150 

kWh/m) by 

Large 

Residential 

(>150 

kWh/m)  

1.School 

Lighting 

and Power 

2.Agricultur

al Power 

3.Public 

Waterwork

s Power 

4.Electrifie

d Railways 

Power 

5.Public 

Street 

Lighting 

Procedure 

of Tariff 

Setting  

TNB 

propose to 

the 

Governmen

t/ Ministry 

& approved 

by Cabinet  

PLN 

propose to 

the 

Governmen

t of 

Indonesia 

and 

approved 

by 

Parliament 

Pass-throug

h charges 

(monthly 

changing 

rates) – 

calculated 

monthly 

based on 

the 

formulas as 

approved 

by the ERC  

Tariff set by 

Energy 

Market 

Authority, 

Quarterly 

review by 

the Market 

Support 

Services 

Licenses 

(SP 

Services)  

Retail Tariff 

approved 

by the 

Cabinet via 

NEPC which 

proposed 

by the 

Energy 

Regulatory 

Commissio

n  

Tariff 

approved 

by Ministry 

of 

Economic 

Affairs 

 

-

/
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10 11

12

2013

 

 

  

8.76 
8.02 

10.59 10.19 

16.81 

15.21 

1.7 

9.10 
10.54 

8.02 

10.22 9.74 

18.08 18.36 

1.8 

9.51 

6.40 

-

5.00 

10.00 

15.00 

20.00 
CPU (Cost/Sales unit) 

CPU (Cost/Sales unit)  2010 CPU (Cost/Sales unit)  2011

3.72

6.91

5.52

3.62

4.90

2.69

7.21

3.66

6.74

5.58

3.64

4.96

2.87

7.29

1.10

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00
Sales (GWh)/Employee

Sales (GWh)/Employee 2010 Sales (GWh)/Employee 2011

133.02 

308.25 

231.33 

167.79 

165.90 

78.71 

372.70 

173.09 
118.70 

309.40 

158.26 

175.33 

134.85 

83.02 

458.54 

167.95 

224.63 

-

100.00 

200.00 

300.00 

400.00 

500.00 

Sales (GWh)/Employee Cost 

Sales (GWh)/Employee Cost  2010 Sales (GWh)/Employee Cost  2011
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3.  

Mr. Edward Kwong (2012)9

2012

2011 12 31

2010 72,515  26,155

46,360 2011 81,020 20,878

60,142  2011 12 31 866,494

2010 12 31 806,352

2010 952,703 2011 1,012,845

2013  

   ( )  

(A) 55,000 

 400 

    55,400 

  (B)  

AESIEAP  29,000 

 25,000 

 1,000 

 1,000 

 56,000 

 (A-B)= -600 

 

(1) 2011 12 31

 

(2)  

(3) 2013 20, 000  

(4) 9 3
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( )  

1.2013-2014 4  

2013-2014  

  2011-2012 2013-2014 

1 
 

Mr. Nur Pamudji, PT PLN, 

Indonesia 

Mr. Joog-Kyum Kim, KEPCO, 

Korea 

2  

 

Mr. Jung-Chiou, Hwang, 

Taipower, Chinese Taipei 

Mr. Nur Pamudji, PT PLN, 

Indonesia 

3 
 

Mr. Chong-Young Kim, 

KEPCO, Korea 

Mr. Sutat Patmasiriwat, 

EGAT, Thailand 

4  Mr. Liu Zhenya, CEC, China Mr. Liu Zhenya, CEC, China 

5 

 

Ygb Dato’ Ir Azzman Bin 

Mohd, TNB, Malaysia 

Ygb Dato’ Ir Azzman Bin 

Mohd, TNB, Malaysia 

6 

 

Mr. Yoshinoria Fukahori, 

Kepco, Japan 

Mr. Yoshinoria Fukahori, 

Kepco, Japan 

7 

 

Mr. Froilan A. Tampinco, 

NPC, Philippines 

Mr. Froilan A. Tampinco, 

NPC, Philippines 

5 

 

Ygb Dato’ Ir Azzman Bin 

Mohd, TNB, Malaysia 

Ygb Dato’ Ir Azzman Bin 

Mohd, TNB, Malaysia 

6 

 

Mr. Yoshinoria Fukahori, 

Kepco, Japan 

Mr. Yoshinoria Fukahori, 

Kepco, Japan 

7 

 

Mr. Froilan A. Tampinco, 

NPC, Philippines 

Mr. Froilan A. Tampinco, 

NPC, Philippines 
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2.2015-2016  

2015-2016 CEO Conference CEPSI

(EGAT)

(TNB)

AESIEAP CEPSI

(EGAT) 2015-2016  

 

3.  

( ) Mr. Alex Wu

  

  2011-2012 2013-2014 

1  Mr. Suyyud Wartadipradja Mr. Bong-Soo Ha 

2  Mr. Edward Kwong Mr. C. T. Wan 

3  Mr. Alex Wu Mr. Alex Wu 

 

4. (the Executive Team)

 

36

(Technical Committee, TC) (Chairman) (CEPSI)

(TC Executive Team) 3 (Working Groups)  

   

  2013--2014 

1  Mr. Satri Falanu 

2   
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3  Mr. Buyung Soflyanto 

Munir 

4  CEC  

5   

 

5.  

2  

(1) Mr. Edward Kwong  

(2) Mr. Fachmi Muchtar CEPSI 2012 MKI
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2012 (CEPSI) 

( )  

10 15  

09:00~10:00  

10:00~11:00 1 (

Jero Wacik) 

11:00~12:15 (

Toshiro Kudama ) 

13:30~15:00 1  

Dr. Herman Danel Ibrahim  

Andrew G. Weekes  

USAID-ICED Bill Maede  

Murtaqi Syamsudin  

15:30~17:00 ( 1) 

10 16  

08:00~09:00 2 ( Vind 

Sidhu ) 

09:00~10:30 2  

IBM Santhosh S. Nair  

Andritz Hydro Alexander Bihlmayer  

Tokyo Electron Shigeki Nakatani  

GE Kazunari Fukui  

10:45~12:15  
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13:30~15:00 ( 2) 

15:30~17:00 ( 3) 

10 17  

08:00~09:00 3 (

) 

09:00~10:30 3  

 

Alstom Gwen Andrews  

Medco Power Fazil Erwin Alfitri  

10:45~12:15 ( 4) 

13:30~15:00 ( 5)

 

15:30~17:00 ( 6)  

10 19  

08:00~09:00 4 ( TNB

Datuk Ir. Mohd. Nazri. ) 

09:00~10:30 4  

Suthep Chimklai  

Koichi Nakayama  

Nihal Wickramasuriya  

10:45~12:15 ( 7) 
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( )  

(1) Mr. Jero Wack

(Siemems Malaysia Sdn. Bhd) Vind Sidu

(China Electricity Council, CEC)

(TNB)Mr. Datuk Ir. Mohd. Nazri

 

1. Mr. Jero Wack, Standard & Incentive for Clean Technology.  

2. Vind Sidu, The Best available Technology in Clean Technology. 

3. Liu Zhenya, Investment Opportunity in Clean Technology in China.  

4. Datunk Ir. Mohd.Nazri, Experiences in Running Clean Technology. 

5  

 

1.  

2. -

 

3.  

4.  

5. DSM

 

 

1.  

2.

 

3.
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4.

 

5.

 

 

1.  

2.

 

3.  

4.  

5.

 

 

1. U/S D/S (

)  

2.  

3.  

4. T&D

T&D  

5.

 

4

2013 (AESIEAP Goldbook 2013)  

(1) Intelligent Voltage Control in Smart Grids with High Volatile Green 

Energy Feed-in. 2012 

(2) Standard Procedures for a Successful Smart Grid Project Based On 



 38  

KEPCO’s Jeju Test Bed, Korea. 2012 

(3) APG: A Step Towards Regional Energy Optimization and Conservation. 

2012 

(4) The challenges of Indonesian Electricity Development for Boosting Rural 

Electrification and Energizing the Economic Growth Toward 2030. 

 

 ( ) (Panel Session) 

3

(Investment Opportunity in Clean Technology

3 15

40  

 

 

 

1.  

2011

 

99%

5% 2% 50%

5

10%

 

2.  
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( )  

 

3.  

 

2011

2025 2030 9.95GW

12.5GW 2009 6.5GW 10GW

2030 16.1%  

4.  

57GW

6.2GW  

300

200 40 540

1,800~1,944MW

30 3.6MW 36 3MW 2020  

 

 

1 (Feed-in Tariff)
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2 2025  

3 2018 ~2025

20

2011

3  

3 2030 48%

 

48%

 

4 2018  

4

 

5  

 

6  
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EPC

EPC  

7  

2009
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( ) (Technical Session) 

1.  

1.1  

REDUCING NOx EMISSION FROM #3 GAS-FIRED COMBINED CYCLE UNIT AT 

TAIPOWER’S NANPU STATION( A.206) 

3 GT  

1.2  

2012 10 16 13 30-15 00 TS2-08 Uluwatu7  

1.3  

( GT84.2)

(HR3 burners) (SPPA-T3000)

 

2012

2

10ppm

 

1.4  

(

1-1~1-3)  
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1-1  

 

 

 

 

 

 

 

 

 

 

 

1-2  
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1-3 3  

 

1.4.1 :HR3 burners. 

1998 V94.2(50Hz) Combustor burner HR3 

burner

Fuel Gas Air Premix Fuel Gas based Load

(R3 burner) Fuel 

Gas

( Dead-Water )

Fuel Gas( Fuel Gas/Air

Dead-Water 1-4)

( Air )

Dead-Water (Flashback)

Diagonal blades HR3 burner Fuel Gas

Flashback ( ) (
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Blades Fuel gas )

Fuel Gas Air ( Fuel 

Gas Air NOx)

Nox  

 

 

 

 

 

 

 

 

 

 

1-4  HR3  

 

1.4.2  

5  

(1) Baseline emission : 

GT

CO NOX 1-5  

(2) (OTC) GT

OTC

CO 1-6  

(3)  

GT84.2
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HR3 burners 1-7  

(4) (switching point from diffusion to Premix 

modes) 

HR3

1-8  

(5) Pilot ratio  

HR3

Pilot

NOX  

3 1-9  

 

 

 

 

 

 

 

 

 

 

1-5  Baseline emission  
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1-6 (OTC)  

 

 

 

 

 

 

 

 

 

 

 

1-7  
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1-8  

 

 

 

 

 

 

 

 

 

 

 

1-9  
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1.4.3  

5

1-10

105ppm 20ppm

CO

5ppm

1-10  

 

 

 

 

 

 

 

 

 

 

1-10  

 

HR3 burners
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1-11

4.3ppm 1-11

10% Pilot

5ppm

10ppm GT

 

 

 

 

 

 

 

 

 

 

 

11 10%
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2.  

2.1  

The Optimal Strategy for Taipower’s Long-Term Low-Carbon Generation 

Expansion Planning( A.207) 

 

2.2  

2012 10 15 15 30-17 00 TS1-08 Uluwatu7  

2.3  

15

 

2.4  

2.4.1  

3E

70% (Aqeel Ahmed Bazmi & Gholamreza Zahedi, 

2011) 55% ( , 2011)
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(Stephan Nagl et al., 2011)  

1,100 24

 

( )

2011

15

 

2.4.2  

(Kyoto Protocol) 2005 2 16

6

2008

2011

11



 53  

 

(1) 2008  

• 2016 2020 2008 2025

2000  

• 40% 2025 55%

2025 8%

25%

 

• 

 

(2) 2011  

•  

• 2025 40%  

• 2025 20%

4,200MW 3,100MW

 

 

 

2011

2018 2019

2021 2023

2024 2025

2014 2016

2010
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(1) 2016 2020 2008

2025 2000 2008

2000

2008 115.2 2000

90.1 2020

115.2 2025

90.1  

(2) 2025 40%  

(3) 2025 20%  

2-1  

2-1  

 
( ) *  

2010 1  2025  

* 

( ) 
5.70% • 20%  

 12.80% 
•  

•  

 

 

 36.50% • 40%  

 29.60% — 

 

( ) 
9% — 

 
• 2016 2020 2008  

• 2025 2000  

   

  1 2010 1 2010  

  2  
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2.4.3  

2-1 2010 2025

2025 3,474 37%

(2025

1,589.7 ) 2025 3,369.3

 

 

 

 

 

 

 

 

2-1 -  

2-2 2010

2025 2010

( 5.7% 2025 37%) (

1,519.4 2025 3,369.3 ) ( 23.4%

2025 47.4%)
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2-2  

/ /  

(% ) 

  

2010  2020  2025  

%  
5.7% 

 

31% 

 

37% 

3,474  

(%) 12.8 8 4 

 

 

(% ) 
36.5% 

1,519.4  

31% 

 

36% 

3,369.3  

(% ) 
29.6% 

 

23% 

 

17% 

1,589.7  

(%) 9 3 2 

(%) 23.4 43.8 47.4 

( ) 111 116 91 

( /  0.55 0.38 0.27 

2011  

 

2.4.4  

2010 2025

 

(1)  

2020 115.2

2025 90.1

3,369.3

 

(2)  
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(3)  

 

(4)  

 

(5)  

2025 1,589.7

0.931

 

(6)  
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(7)  

3E

3E

 

 

2.4.5  

7

99%
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3.CEPSI 2012 TECHNICAL PAPER PRESENTATION : TS2-13 

3.1  

 

TNB

Faisal Madtharad

Copper

 Beauchamp

 

 

 

 

 

 

3.2  

2003~2010
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345kV

( )  

99

100

 

99 97.2%

1.8% 100 98.9% 1.2% 100 99

1.7% 0.6% 100

99  

SEMI 

F47 SEMI F47

 

 

3.3  

3.3.1  

86 5  

99.99999%
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86

 

3-1 345kV

3-1 2011

 

 

 

 

 

 

 

 

 

 

 

3-1 345kV  
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3-1 2011  

AREA 
Generation 

MW (%) 

Demand 

MW (%) 

Balance 

MW (G-D) 

North 14,195 (34.8) 13,567 (40.2) 628 

Center 12,186 (29.9) 9,860 (29.2) 2,326 

South 14,376 (35.3) 10,360 (30.6) 4,016 

Total 40,757 (100.0) 33,787 (100.0) -- 

: 2011 23,996MW. 

3-2

(Va) (Ia)

 

 

 

 

 

 

 

3-2 (Va) (Ia)  
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3.3.2  

3-2 IEEE IEC

IEEE PES IAS EMC IEC

TC77(Technical Committee 77)

CENELEC ANSI CIGRE UNIPEDE

UIE NEMA

CBEMA [1,2,3]  

 

3-2  

IEC International Electro-technical Commission 

CENELEC European Union Standards Organization 

CIGRE International Conference on Large HV Electric Systems 

UIE International Union of Electro-Hearting 

CISPR International Special Committee on Radio Interference 

IEEE Institute of Electrical and Electronics Engineers 

PES Power Engineering Society 

IAS Industrial Application Society 

EMC Electromagnetic Compatibility Society 

ANSI American National Standards Institude 

NEMA National Electrical Manufacturers Association 

CBEMA Computer Business Equipment Manfacturers Association 

ITIC Information Technology Industry Council 

SEMI Semiconductor Equipment and Materials International 

IEC (

IEEE 519 519A IEEE/ANSI C62.41 C62.45 )[4] 1995

IEEE IEEE -1159[1]

(Guide Service to 

Equipment Sensitive to Momentary Voltage Disturbances) IEEE 

1250-1995  (Electric Power 
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System Compatibility with Electronic Process Equipment) IEEE 

P-1346[5] CBEMA

ITIC 3-3 CBEMA 3-4

ITIC [6]  

 

 

 

 

 

 

 

 

 

3-3  CBEMA  
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SEMI (Semiconductor Equipment and Materials International)

SEMI

SEMI

SEMI F42-0600 SEMI F47-0200 SEMI F49-0200

SEMI F50-0200  

SEMI F42-0600 [7]

SEMI F47-0200[8]

SEMI F49-0200[9]

SEMI F50-0200[10]

3-5 2010 1~12  

 

 

 

 

 

 

 

 

 

3-5 SEMI (2010 1~12 ) 

 

3.3.3  

 

(Phasor Measurement Unit, PMU)
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PMU

3-6

(2 ) (2 ) 9 PMU

[11,12]  

 

 

 

 

 

 

 

 

 

 

3-6  

 

(1)

(2) (3) (4)

 

PMU

PMU 10kHz GPS
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(GPS)

(Pulse Per Second, PPS)

 ±1 RS-232

PC [13,14]  

 

PMU

3-7

[11]  
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3.3.4  

 SEMI F47 

A B C D 

[15, 16]

3-3

 

 

3-4 2003~2010

3-4 A B C D 

2003 5

(A=1,B=0,C=1,D=3) 5(1,0,1,3)

[17]  

(1) 

 

(2) 

 

(3) A C C

B  D  

(4) 2005~2010
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3-3  

Area Voltage\Cause Utility Customer External force 
Natural 

disasters 
Unknown Total 

HSIP 

345 kV 
2 

(0,1,1,0) 
- 

1 

(0,1,0,0) 

7 

(2,5,0,0) 
- 

10 

(2,7,1,0) 

161 kV 
2 

(0,1,1,0) 

3 

(0,0,3,0) 

3 

(0,1,2,0) 

11 

(1,7,3,0) 

3 

(1,2,0,0) 

22 

(2,11,9,0) 

69 kV 
4 

(0,0,1,3) 

8 

(0,2,5,1) 

7 

(0,2,5,0) 

10 

(0,1,9,0) 

1 

(0,0,1,0) 

30 

(0,5,21,4) 

Distribution 
29 

(21,1,7,0) 

39 

(19,2,18,0) 

15 

(5,2,8,0) 

3 

(1,0,2,0) 

9 

(7,2,0,0) 

95 

(53,7,35,0) 

Total 
37 

(21,3,10,3) 

50 

(19,4,26,1) 

26 

(5,6,15,0) 

31 

(4,13,14,0) 

13 

(8,4,1,0) 

157 

(57,30,66,4) 

% 23.6% 31.8% 16.6% 19.7% 8.3% 100% 

NSIP 

345 kV 
13 

(1,3,9,0) 
- 

10 

(6,4,0,0) 

14 

(3,8,3,0) 

1 

(0,1,0,0) 

38 

(10,16,12,0) 

161 kV 
5 

(0,2,3,0) 

3 

(0,1,2,0) 

2 

(0,2,0,0) 

7 

(1,5,1,0) 

1 

(0,1,0,0) 

18 

(1,11,6,0) 

69 kV - - - - - 0 

Distribution 
4 

(1,1,2,0) 

11 

(5,1,5,0) 

4 

(1,2,1,0) 
- 

5 

(0,5,0,0) 

24 

(7,9,8,0) 

Total 
22 

(2,6,14,0) 

14 

(5,2,7,0) 

16 

(7,8,1,0) 

21 

(4,13,4,0) 

7 

(0,7,0,0) 

80 

(18,36,26,0) 

% 27.5% 17.5% 20.0% 26.3% 8.7% 100% 

CSIP 

345 kV 
1 

(0,1,0,0) 
- 

3 

(1,2,0,0) 

17 

(7,3,7,0) 
- 

21 

(8,6,7,0) 

161 kV 
5 

(0,1,4,0) 

2 

(0,0,2,0) 

1 

(0,0,1,0) 

11 

(2,5,4,0) 
- 

19 

(2,6,11,0) 

69 kV 
1 

(0,0,1,0) 
- - 

1 

(0,0,0,1) 
- 

2 

(0,0,1,1) 

Distribution 
1 

(0,1,0,0) 

6 

(3,0,3,0) 

1 

(0,0,1,0) 
- 

1 

(0,1,0,0) 

9 

(3,2,4,0) 

Total 
8 

(0,3,5,0) 

8 

(3,0,5,0) 

5 

(1,2,2,0) 

29 

(9,8,11,1) 

1 

(0,1,0,0) 

51 

(13,14,23,1) 

% 15.7% 15.7% 9.8% 56.8% 2.0% 100% 

Note: 1. The statistic of voltage sag is based on the events with a drop greater than 

20%. 

     2. The numbers in the brackets indicate the number of voltage sag in the areas 

(A, B, C, D) of SEMI F47. 
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3-4  

 

 

    
 

 
 

2003 
 

5 

(1,0,1,3) 

7 

(1,2,3,1) 

7 

(1,0,6,0) 

6 

(1,1,4,0) 

7 

(5,1,1,0) 

32 

(9,4,15,4) 

 

6 

(0,2,4,0) 

2 

(0,1,1,0) 

5 

(1,4,0,0) 

2 

(0,2,0,0) 

5 

(0,5,0,0) 

20 

(1,14,5,0) 

2004 
 

3 

(0,1,2,0) 

7 

(1,0,6,0) 

3 

(0,1,2,0) 

6 

(0,2,4,0) 

2 

(0,2,0,0) 

21 

(1,6,14,0) 

 

4 

(0,1,3,0) 

1 

(1,0,0,0) 

3 

(1,2,0,0) 

3 

(1,2,0,0) 
0 

11 

(3,5,3,0) 

2005 

 

3 

(0,1,2,0) 

4 

(1,1,2,0) 

3 

(0,2,1,0) 

10 

(1,3,6,0) 

0 

(0,0,0,0) 

20 

(2,7,11,0) 

 

2 

(0,0,2,0) 

2 

(1,0,1,0) 
0 

6 

(0,6,0,0) 
0 

10 

(1,6,3,0) 

 

1 

(0,1,0,0) 
0 

1 

(0,1,0,0) 

9 

(1,4,4,0) 
0 

11 

(1,6,4,0) 

2006 
 

9 

(7,0,2,0) 

3 

(1,0,2,0) 

4 

(1,1,2,0) 

3 

(1,2,0,0) 

3 

(2,1,0,0) 

11 

(9,2,0,0) 

 

2 

(1,0,1,0) 

1 

(0,0,1,0) 

3 

(1,2,0,0) 

2 

(0,1,1,0) 
0 

8 

(2,3,3,0) 
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0 
2 

(0,0,2,0) 

1 

(0,0,1,0) 

3 

(1,2,0,0) 
0 

6 

(1,2,3,0) 

2007 

 

9 

(7,0,2,0) 

3 

(1,0,2,0) 

4 

(1,1,2,0) 

3 

(1,2,0,0) 

3 

(2,1,0,0) 

22 

(12,4,6,0) 

 

1 

(0,1,0,0) 

3 

(2,0,1,0) 

1 

(0,0,1,0) 

2 

(1,0,1,0) 

1 

(0,1,0,0) 

8 

(3,2,3,0) 

 

3 

(0,0,3,0) 
0 0 

12 

(4,1,7,0) 

1 

(0,1,0,0) 

16 

(4,2,10,0) 

2008 

 

11 

(9,1,1,0) 

12 

(5,0,7,0) 

2 

(1,0,1,0) 

1 

(0,1,0,0) 

0 

(0,0,0,0) 

26 

(15,2,9,0) 

 

1 

(0,1,0,0) 

3 
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 6.4% 14.0% 19.1% 60.5% 100% 

 47.5% 22.5% 0% 30% 100% 

 41.2% 37.3% 3.9% 17.6% 100% 

 

3.2.5 SARFI  

(RMS)

(System Average RMS Variation Frequency Index - SARFI(V%))
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[24]  

 

3-6  

 SARFI(SEMI) SARFI-50 SARFI-70 SARFI-80 SARFI-90 

CEA -- 4.8 9.4 12 20.3 

NPL -- 15.9 23.1 44.8 126.4 

EPRI -- 7.9 16.1 29.1 70.8 

 1.63 1.80 3.15 5.33 11.19 

 1.18 1.19 3.13 5.86 14.57 

 1.57 2.08 4.76 6.84 15.10 

 1.50 1.68 3.30 5.64 12.56 

 

1. CEA The Canadian Electrical Association (CEA) 

survey.-Three years, 550 sites for 25 days each. 

2. NPL The National Power Laboratory (NPL) 

survey.-Five years, 130 sites, 1200 monitor months of data. 

3. EPRI The Electric Power Research Institute (EPRI) 

survey.-Two years, 277 sites, 5691 monitor months of data. 

4. The Taiwan Power Research Institute 

(TPRI) survey. 3~10 years, 98 sites, 529 monitor years 

of data  

 

3.2.6  

(

)



 79  

:  

(1) SEMI F47 

 

(2) 

 

(3) 

 

(4) 

 

(5) 

 

( )

 

 

3.2.7  

 

2003~2010

 



 80  

(1) 

 

(2) 

 

(3) A C C

B D  

(4) 

60.5% 69kV

345kV

345kV

161kV

69kV

345kV  

(5) 2003~2010

 

(6) 

 

(7) 

 

 



 81  

SEMI F47
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[1] IEC 61000-2-8, Electromagnetic compatibility (EMC) – Part 2-8: 

Environment – Voltage dips and short interruptions on public 

electric power supply systems with statistical measurement results. 

[2] IEEE Std 1159-2009, IEEE Recommended Practice for Monitoring 

Electric Power Quality. 

[3] IEEE Std 1100-1999, IEE Recommended Practice for Powering and 

Grounding Electronic Equipment. 

[4] IEEE Std 446-1995(Orange Book), IEEE Recommended Practice for 

Emergency and Standby Power Systems for Industrial and 

Commercial Applications. 

[5] ITI (CBEMA) Curve, 2000. ITIC publications are available from the 

Information Technology Industry Council (http://www.itic.org). 

[6] SEMI F42-0600, Test method for semiconductor processing 

equipment voltage sag immunity. 

[7] SEMI F49-0200: Guide for semiconductor factory systems voltage 

sag immunity. 

[8] SEMI F50-0200: Guide for electric utility voltage sag performance for 

semiconductor factories. 

[9] SEMI F47-0200, Provisional specification for semiconductor 

processing equipment voltage sag immunity, SEMI, September 1999. 

[10] SEMI F47-0706, Specification for semiconductor processing 

equipment voltage sag immunity, SEMI, 2006. 
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