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The 2" Workshop for APEC Initiative for Quality of

Electric Power Infrastructure Development

30 & 31 August 2016, TKP Garden City Shinagawa, Tokyo, Japan

Agenda

Day 1(Ball Room)

Morning Session on Tuesday, 30 August 2016

09:20-09:50 (30)

Registration

09:50-10:00 (10)

Opening Speech by Mr. Katsushi Takehiro, Director, Office of Global Strategy for
Energy Industry, International Affairs Division ANRE, METI

10:00-10:30 (30)

Presentation by Mt. Matthew David Wittenstein, Electricity Analyst,
Gas, Coal and Power Markets division, IEA
- Power System Trends and the Cost and Quality of Power Plants

10:30-11:00 (30)

Group Photo & Coffee Break

11:00-11:30 (30)

Presentation by Mr. Tetsuo Yagi, Senior Manager, KPMG AZSA LLC
- Outline of APEC Guideline for Quality Electric Power Infrastructure (1st Draft)

11:30-12:00 (30)

Presentation by Mr, Taihei Kajiyama, KPMG AZSA LLC
- Efforts to ensure quality from FS, Planning, and Construction viewpoint

Lunch 12:00-13:30 (90) (Ball Room)

Afternoon Session on Tuesday, 30 August 2016

13:30-14:00 (30)

Presentation by M. Toru Arai, General Manager, Global Solution Service Group
Engineering Service Department, TEPCO Fuel & Power, Inc.
- APEC Guideline for Quality Electric Power Infrastructure (1st Draft)
Part [1I Operation phase — the importance of quality O&M-

14:00-14:30 (30)

Presentation by Dr. Yoshiaki Ichikawa, Head of Chief Architect Office, Global
Center for Social Innovation, Hitachi, Ltd.

- 10T for encrgy infrastructure- For loss cost reduction and sustainability of O&M

14:30-15:00 (30)

Coffee Break

15:00-16:40 (100)

Briefing by APEC and ASEAN Representatives (Canada, Chile, China,
Indonesia, Korea, Malaysia, New Zealand, Philippines, Chinese Taipei, Thailand,
United States, Viet Nam, Cambodia, Laos) '

- Remarks to the Draft Guideline

Reception 17:00-19:00(120)(Nexus Wind)




Day 2(Ball Room)

Motning Session on Wednesday, 31 August 2016

09:30-09:40 (10) Briefing by Mr. Taihei Kajiyarma, KPMG AZSA LLC
- Opinions Regarding the Guideline (1st Draft) and the Direction of Further
Work

9:40-10:40 (60) Discussion , Moderated by Mr. Takato Ojimi, President, APERC
- Opinions Regarding the Guideline (1st Draft) and the Direction of Further
Work

10:40-10:50 (10) Presentation by Mr. Takanoti Tomura, Senior Energy Advisor, International
Affairs Division ANRE, METI
- Upcoming Schedule

10:50-11:50 (60) Informative Session(Ball Room)
Title: World Bank's New Procurement Framework

Speaker: Diomedes Berroa, Lead Procurement Specialist, World Bank

Lunch 12:00-13:00 (60) (Ball Room)

Afternoon Session on Wednesday, 31 August 2016

13:00-17:00 (240) Site Visit
- TEPCO Fuel & Power, Inc.’s Kawasaki Thermal Power Station




* The 2nd Workshop for APEC Initiative for Quality of Electric Power Infrastructure Development
Tues. 30 - Wed. 31 August. 2016 at TKP Garden City SHINAGAWA, Tokyo, Japan
[List of Particpants overseas]~76 Dologates

* Dalogates from Economies/Countries and Regional Organizations

Economy/Organization Name I Position/Affiliation
1 |Canada Mr. Michas! Paunescu Senior Policy Advisor, Natural Resources Canada
2 |Cansda Ms. Lianne Quellotte ?;:;: y and Trade G fssi the Canacy ) "
< Head of the Risk Management snd Energy Emergency Unit (Security
3 [Chla M. Ososr Alamos and Energy Markets Division), Ministry of Energy
Head of Energy Markets Unit (Seourity and Energy Markets Division),
4 |Chile Mr. Victor Martinez Ministry of Energy
Deputy Division Chief
5 |China Mr. Xin Feng Xu Nat | En Administration
6 |China Mr. Shi Feng Han r‘lodh Qm;oﬁr‘mm Regulatory Bereau of National Energy
: . Director, Directorate General of Electricity, Ministry of Energy and
7 |indonesia Mr. Munir Ahmad Minacal Resouross
% Section Head, Directorate Genera! of Electricity, Ministry of Energy
8 |indonesia Mr. Pramudya I:" Minersl Hasouross
9 |Korea Mr. Lee Imochul KEPCO (Korea Electric Power Cooporation)
E: ive,Electricity Market Operation Unit,
10 |Malaysia Ms. Hazliyana bt Mohd Tanzizi Industry Development and Eloctricity Market Regulation Department
11 [Malaysia Mr. Mohd Amirshaifulrazain bin Abu Zaini tive, Ranswabis Enersy Techinology Division
Y 4 Sustainable Energy Development Authority (SEDA)
12 |New Zeoaland Mr. Willem Rawling INetwork Manager at Alpine Energy
K Chair of the Centre for Advanced Engineering. and Director of The
13 |New Zesland Mr. Kieran Devine Eastland G
14 {Philippines Ms. Hemely Grace B. Lachica |Science Research Specialist )l Department of Energy
15 [Philippines Ms, Melanie C. Papa Science Research Specialist Il, Department of Energy
16 |Chinese Taipei Mr Ching~Sheng Chen ithe Bureau of Energy
17 |Chinese Taipei Mr Chi-Hwe! Yang Taipower
18 |Thailand Ms P o Rojrungsithum Dwoc:o(re:;:)u Supply Planning Group Energy Policy and Planning
19 [Thaitand Mr. Santichai Osotpavapusit Director, EGAT, Thailand
20 |United States Dr. Cary Bloyd Senior Staff Electricity Infr e & Buildings Division
21 |United States Mr. Cameron Salony Acting-Director, DOE-Tokyo Office
22 |United States Mr. Jeremy Edwards US Embassy in Tokyo
. Officer/Nuclear and Therma! Power Department. General Directorate
23 |Viet Nam Mr., Truong Van Ngo ol Ennru— MOIT
Deputy Director/GENERAL DIRECTORATE OF ENERGY ~ MINISTRY
24 [(ist Nom M. Lucng Tran OF INDUSTRY AND TRADE
abodia Director of Hydro-Electricity Department. General Department of
25 0w Mr. Ches Nerin Energy/Ministry of Mines and Energy
2 Deputy Director of Energy Development Department. General
26 |Cambodia [Mr. Grhoung Choumnit Department/Energy, Ministry of Mines and Energy
27 |Laos Mr. Soukvilay Phimmasene Flectrical Engineering of DEPP MEM
28 |Laos Mr. Boungnong Bouttavong Deputy General of Technical Departnent. EDL
. . Electricity Analyst
29 |IEA Mr. Matthew David Wittenstein Gas, Coal and P Markets division
30 |PT Indonesia Power Mr. Hendres Wayen Prihantaro General M. PT Ind: ia Power, Seguling Hydro Power Plant
31 |World Bank Mr. Diomedes Berroa t.a;dc:;'ocunmom Specialist, Operations Policy and Country Services
*Exports from Japan
Economy/Organization Name(first, middle, last) Position/ Affiliation

1 |TEPCO Fuel & Power, Incorporated

Mr. Toru Aral

General Manager

2 |Hitachi, Ltd.

Mr. Yoshiaki ichikawa

Senior Chief Engineer, Hitachi, Ltd.

* Observers from World Bank

Economy/Ocganization Name(first, middle, last) Position/ Affiliation
1 |World Bank Mr. Takeo Jkegami Tokyo Office
2 [World Bank Mr. Kouichi Ohmori Tokyo Office
* Observers from Companies of D ie C i Memb
Economy/Organization Name(first, middle. last) Position/ Affiliation

1 |Electric Power Development Co Ltd.

Mr. Morikuni Miyagi

General Manager

2 |Hitach Ltd

Mr. Matsubara Takashi

Chief Designer




Economy/QOrganization Name Position/Affiliation
3 |Hitach Ltd. Mr. Hiroyuki Yuchi Manager
4 {Mitsubishi Hitachi Power Systems Lt-dv Mr. Yosuke Torimoto o N ;:;:ly Manager .
5 |Mitsubishi Hitachi Powar Systems Ltd. |Mr. Takaaki Hasegawa Manager
6 |Nikki Ltd, Mr. Iwai Ryutaro Deputy Manager
7 lSumilomo Electric Industries. Ltd Mr. Syuuji Mayama General Manager
8 ]Sumilomo Electric Industries, Ltd Mr. Koji Shibata {General Manager
9 |TEPCO Fuel & Power, Incorporated Mr. Takeshi Ekida General Manager
10 |TEPCO Fue! & Power, Incorporated Mr. Youhei Yamaguchi Therma! Power Planning Group
11 [Tokyo Electric Power Services Co,, Ltd |Mr. Yuichi Nogano Genersl Manager
12 |Tokyo Gas Ltd Mr. Yasushi Akiyama Manager
13 |Tokyo Gas Ltd. Mr. Motoml Miyashita Manager
* METI
Economy/Organization Namel(first. middle, last) Position/Affiliation
1t Imemt i Kataiiahi Takahio 2";:“:‘506 iﬁ:f;e f:;‘ lgﬁiobul Strategy for Energy Industry, International
2 IMemt Mr. Shinji tshii [:!:':l:?{) .f:‘v‘ ;:::‘::RRE“W,C" and Energy Research, International
2 |Mem Mr. Takanori Tomura 2::;:05 (h:: il:’-"n’o'r‘nNngEo:\:nlEE%orw Information Research, Internetional
4 |Memt Mr. Hiroki Yoshida gewty Eiro;;;&ngxmoxml&?ggi Energy Gonservation and
¢ pen o ol
6 [METI Ms. Motoko Fujisawa Deputy Director, APEC Office, Trade Policy Bureau, METI
Deputy Director, Technical Regulations, Standards and Conformity
T IMETI Ms. Mika Takagi Assessment Policy Division, [ndustrial Science and Technology Policy
Deputy Director, Technical Regulations, Standsrds and Conformity
8 [METI Mr. Fumihiro Nakeyama Assessment Policy Division, Industrial Sci and Technology Policy
Deputy Director, Office for PEmo\lon of International Project,
9 IMETI Ms. Nariko Higuchi Infrastructure System and Water Industry, Manufacturing Industries
g:'pu:y Dire?tor. Office for Promotion of International Project,
10 |METI Mr. Kei Nara Infrastructure System and Water Industry, Manufacturing Industries
uresy, METI :
1 Ivem Mc Satoru Watanabe g::a:z“ Iii;:c;o;ﬁ(s}oa é)Tnlmnon Natural Resources and Fuel
* APERC
Economy/Organization Name(first, middle. last) Position/Affiliation
1 |APERC Mr. Takato Ojimi President
2 |APERC Dr. Kazutoma lrie General Manager
3 |APERC Mr, Goichi Komori Senlor Researcher
4 |APERC Mr. Choong Jong Oh Senior Researcher
*KPMG AZSA LLC
Economy/Organization Name(first, middle, last) Position/Affiliation
1 |KPMG AZSA LLC Mr, Keisuke Muramatsu Pertner
2 |KPMG AZSA LLC Mr. Takeshi Kashiwagi M Director
3 |KPMG AZSA LLC Mr, Tetsuo Yagi Senior Manager
4 |KPMG AZSA LLC Mr. Tooru Takamoto Senior
5 |KPMG AZSA LLC Mr. Taihe! Kajlyama Staff
8 |KPMG AZSA LLC Mr, Shunsuke Shiraishi Staff
7 |KPMG AZSA LLC Mr. Shingo Nakajima Staff
8 |KPMG AZSALLC Ms. Erina lkeda Staff
9 |KPMG AZSA LLC, Ms, Yuki Endo Assistant
10 [KPMG AZSA LLC Ms. Ichimonji Hiroka Assistant
11 [KPMG AZSA LLC Ms. Yuki Kunomura Assistant
12 |KPMG AZSA LLC Ms. Marie Masuyama Assistant
13 |KPMG AZSA LLC Ms. Miyuki Tekenaka |Assistant
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Figure 1: Components of the QEPI
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(1) Definition of Components of "QEPI"

Definition during FS, planning
and construction phase

Components

. Initial Ability to commence operation as scheduled
performance

2. Supply stability |+ Ability to establish a foundation for stable
operation as scheduled
3. Ability to * Ability to determine functions and equipment
smoothly stop to reduce forced outage
and recover
4. Environmental |« Ability to secure environmental and social
and social consideration during construction phase
consideration * Ability to secure environmental and social
consideration during operation phase

5. Safety + Ability to secure safety during construction
k | * Ability to secure safety during operation phase
6. LCC * Ability to construct a plant considering the total

cost including consideration for the risk of
social cost throughout life cycle
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No.10) > Bt & & B {E H W 37L&k} E -

}[‘_(CC +0C +FC +CO, emission cost +DC)>< (1+ r)'t
LCOE (US$/MWh) = ‘

TNt Electricty x (1 + iyt

CC = construction cost

OC = O&M cost

FC = fuel cost

DC = disposal cost

r = discount rate

t= year

CO2 emission cost is fixed at US$30/t-CO2

LCOE=Levelized Cost of Electricity

Tk 3 FE-RN[E discount rate Y LCOE

3% discount rate: $66/MWh~$95/MWh

7% discount rate: $76/MWh~$107/MWh
10% discount rate: $83/MWh-$119/MWh
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Figure 3: General bidding procedure for a thermal power plant

| P/Q |
v

( Detailed technical evaluation l

[ Notification of technical evaluation results |

| Opening of cost proposal |

| Award of contract |
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Components of the QEPI Definition during operation phase
(As initial performance is a concept
applicable only at the commencement of
operation, this concept does not apply to
operation phase)

Initial performance

Supply stability Ability to continue operation as scheduled
Ability to reduce downtime through

Ability to smoothly stop and recover immediate stoppage and recovery in case of
trouble
Ability to prevent and suppress external

Environmental and social consideration damages attributable to environment / co-

existence with the local community
Ability to suppress damages to human and

Safety facility due to factors not related to
environment
Ability to minimize the total cost including
LCC social cost while maintaining the other

components of the QEPI
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Figure 4: Self-Elevating Mechanism - operation phase
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EHERT
HA" New Energy and Industrial Technology Development
Organization’s Program (NEDO)” #&4% Kawasaki 28 (L FEHT 2T
10 Z LIRFT 285 1554 10 R TR B S R RVRRH#E -
K12 2014 FFLVERETEGE - EFEEIELIMHEE 200 EATHEIHHTZA
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Using Kawasaki Thermal Power Station’s steam for energy
saving.and.COzreductionacross the local community

The Kawasaki Thermal Power Station participates in a joint project to supply PP e T
steam, generated In its steam turbines, to the factories of ten companies based in :
the Chidori / Yako Industrial Complex.

Previously, companies in the Industrial Complex used their own boilers to generate
steam for heating raw materials, etc. Using steam supplied in this project has save
them fuel equivalent to 20,000 kilo-liters of crude oil in FY2014 and reduced CO,
emission by approx. 46,000 tons

This is equivalent to annual energy consumption of approx. 17,000 general
households and annual CO: emission
of approx. 8,600 households

This project has been selected f

the New Energy and industrial
Technology Development
Organization's (NEDO) program to
support businesses streamlining
their energy use

17



() Kawasaki BREILA 6 SPAREIEERRAE - M2 B BhicE > S0H- -
Hih 4 3B =2 701G 0 55 2 R =2 701) B EHRN 552016
)6 B et RIS B R R TIOMW > BECR LHV & 61%
2 w2 i NOxHECE 5 Sppm > CO-HEE & 0.324ke/kwh

RS RIS Ry (e F B ? BB B E ?
% RRRERMEG R A ERICE - TR

1. e L ST DR RS A A BT AR -

0. BEEFIAERR L HER D B A S R
e RSSO IENE - B | BTSRRI SRR
San 2 2 1 RED 2 SRR E R - T HAE
HRF R

3. featrE s A RS -

ANTEIEER - R - BREEROITEE BT EAAT L
TBHIZH - R AA TR H R A ARG - (ERAS
fHERE - PR KIE - SEERE S EEAMGHE R G EIER
%ﬂﬁ@ maw
LT =2\ E B B b B R S

Comparison Table between
Single Shaft (CGS) and Muiti Shaft configuration

Single Shaft Based Trains A Multi Shaft Train

G, . H
H
ST i
i
Gen. GV~ upsg i
t
i
Gen, 5T

HRSG

Gen, GV ] g]
HRSG

/ Better plant lower load efficiency as the whole trains 7 Similar or slightly better plant efficiency at base load
due to the selection of running train. due to the large size of steam turbine use.
7/ ST main tenance > con be done easily train by train. / The whole block will be shut down
/ Earlier Commercial operation is possible during ST maintenance.
with train by train. / During the Gas Turbine maintenance period,
/ Lower equipment capital cost because of less plant can be operated but plant efficiency will be
generators, transformer and less pibing and valve BQ . down due to ST part load operation.
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CC Efficiency Comparison between
Single Shaft (CGS) and Multi Shaft configuration

single shaft based configuration performs
better plant lower load efficiency.

[ Typica

== qon1X%X3

= 3on1x1

CC Efficiency

L

5 3 Max. Plant

& CC Power Output Capacity Point

This provertv mav varv due to actual site conditions such as fuel. climatic conditions. coolant svstem and etc.

R E RSB - NG BRI S EEET 60% H Rk,

08.31.2016

08.31.2076
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