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What Power Sector can do

Electrification De-carbonization

<EV, Heat-pumps, IH, etc> <Nuclear, RE, CCS, etc>
Energy Saving <LED, etc> Fuel Saving <IGCC, etc>

Demand-side 1 Supply-side

Consumers’
Behavior

Change ‘ Low Carbon World _
Power of the

Market
International Cooperation

Policy
and
Measures

to Support Power Sector
in Developing Countries
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Structure of the Asia-Pacific Partnership
on Clean Development and Climate (APP)
BE

Policy and Implementation Committee

Administrative Support Group

Power Generation and Transmission
Task Force (PGTTF)
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Action Plans of Power Generation

& Transmission Task Force
eBest Practices for Power Generation
Activity Plan

« Best Practices for Transmission and Distribution Activity Plan

Peer Review

+ Best Practices for Demand Side Management Activity Plan _ o
Site Visit
+ Energy Regulatory & Market Development Forum

« Trade Exhibitions/Conferences and Trade Missions

Workshop

« Hydroelectric Generation Best Practices

« Combustion Optimization in Coal Based Power Plants

Capacity Building

+ Implementation of Artificial Intelligent Soot Blowing System for Improving the Steam
Generator Efficiency by Increasing the Effectiveness of Soot Blowers.

+ SOx Reduction Technologies in Flue Gas

« Risk Evaluation and Prioritization (REAP) for Maintenance and Renovation & Modernization (R&M) of Power
Plants

« Life Extension & Remaining Life Assessment of Power Plants

« Site Visit of Energy Conservation and Environment Protection Technology—Application of Plasma Ignition
Technology in Power Generation
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Peer Review consists of
Site Visits and Workshops

| |
American Electric Power (2006 Oct./Nov.) h
=
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Peer Review consists of
Site Visits and Workshops(cont'd)

‘i’:‘) Peer Review in India (Feb. 2008)
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Peer Review consists of
Site Visits and Workshops(cont'd)

*‘) Most recent Peer Review in United States (May. 2008)
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Progress of the Peer Review
& Tool Kit

[ ~
Trial @US(2006, Nov.) ‘

<50 participants>
Japan (2007, April ) “

‘Green Handbook’

First used in
performance diagnosis in
China

<50 participants>

il —~ ” Free of charge ”
India (2008, Feb. ) ST
<80 participants>

US (2008, May )
< 80 participants>

e R T

—====mems ‘Check List’ and
=== ‘Review Sheets’

First used in efficiency
~ | improvement proposal in
~ ] India

Australia

. (2008, June 23-27 ) | China (2008?,7?7 )
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‘Green Handbook’

 Instructions of day-to-day operation and maintenance
technologies and practices of coal-fired power plants.

— Prepared for the 15t peer review activities by the Federation of
Japanese Electric Power Companies (FEPC).

— Edited by engineers, by quoting extract from a
Japanese bulletins for engineers.

— Approved as an official text of the peer review
activities.

— Already used in performance diagnosis in
China.
* Available at:
http://www.fepc.or.jp/english/env/app/
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‘Efficiency Checklist’

AS1A-PACIFIC PARTHERSHIP ~ Peer Review Aol wilies ~ THE
7% TOK
— e
Boiler oI
COAL FIRED POWER FPLANT EFFICIENCY IMPROVEMENT CHECKLIST (2nd Draf
; Description of the phoysical - L . . Physical Causes F
Equiprnent Pt situztion Py Effect on the efficiency Indi zation by operating figures “:gﬁ“ p—— Courtermeasures
B-4 [Boiler Casing | Comosionderosion on the gas duct Leakage irto gas ducts before air Flue gas 0% abnommal. Flue gas Inleakage dus to the comosion Repair of the damaged expansion Repl
axpansion joints heater impacts efficiency and fan  [temperature low, I0F motor cument | ferosions fatigue. joints.
power, lzakage into gas increase f capacity limit.
ducts/precipitator after air heater
impacts fan power.
B-5 [Boiler Tubes [ Fumace water wall tube degradation, Bailer effiziency reduction . 5H metal temperature increase. SH [Boiler feedwater quality decline. Scale formation measurement. Corn
intemal zcale production. spray water flow increase. Heat transfer rate decline. Chemical cleaning based on the (MO
Bconomizer inlet feedwater pressure |Accelersted scale formation due to |measurement.  Introduction of CWT (Anal
increase. Watenvall metal the increasing metal temperature.  [(OT)if affordable. prog
temperature increase. Recirculation Che
gas flow decline. RH spray water anal
flow increase. Corid
B-6 |Boiler Tubes  [SU5 Crivla scale magnetite production |Bailer efficiency reduction. SH/RH metal tempearature high. Buoiler feedwater quality decline. Mon destructive measurement (RT, |[Opel
inside the SH or RH tubes. Operation with the high tempersture et ) Seale reduction based onthe  [Insp
abowe the prascrbed limitation. measurement. Operation following  |of th
Pressure loss increase dus to the the prescrbed limitation. &
scale farmation. Introduction of shot-blast tubes if Fiew
affordable. base
B-7 |[Boiler Exit Exit gas tempersture setting higher Bailer efficiency reduction. heasure 5073 Dewpaint at typical Esit gas temperature higher than Reduce exit gas temperature air (R
Gas than necessany to maintain adequate zoals being consumed necessany heater manufacture guidelines at coal
Temperature  |exit gas temperature abowve S03 given 303 concentration of coal dewg
dewpaint to prevent ductwork comosion 503
B-& |[Boiler Excess |02 heasurement indccuracy or Buailer efficiency reduction Unbalanze of 02 Profile  Control Calibration drift. Unbalanced bumer | Calibrate 02 probes.  Adjust bumer | Calit
Hir unbalance 02 hdeasurement different than test |air flow resulting in high or low 02 shrouds or dampers to balance inter
02. High CO and flyash LOI burmer air flow instr
cont
B-2 [Boiler Excess |[Mot operating at the optimal value. Lower boiler efficiency than 02 reading. Use CO measurement [(hBnufacturer's zet point may not be |Test program to detemmine optimal [ KA
Hir achiewable. to trim 02 lewal. optimal. 02 lewel.
B-10 [Soothlowers Elagging on the fumace water wall Buailer effizizncy reduction. %H metal temperature increase. 5H [Increased fuel input for maintaining | Fine tuning of the sootblowing hudoni
tubes and the ceiling tubes. spray water flow increase. the rated operation. Increased heat |frequency. Introduction of water and -
iatenuall metal temperature decline. [input into the fumace. Heat transfer|cannon if affordable. Cori
rate decline. Inappropriate quali
sootblowing fraquency . Refl
B-11 | Soothlowers Fouling on the pendant and hodzontal  TBoiler efficiency reduction. 5H steam tempersture decline. heat transfer Ate decline due to Fine tuning of the sootblowing tubani
conwection tubes. fouling. Inappropriate sootblowing | frequency. and -
frequency. Corid
quali
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‘Checklist’ & ‘Review Sheets’

Boer Casing

T

I

: Review Sheet — [usssmsmess e

One item on the ‘Efficiency Checklist’ corresponds to one ‘Review Sheet'.
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‘Efficiency Review Sheet’

r

- Coundny Campany Paouer ghion AS-PACIFIC PARTHERSHIP - Faar Bawaw ACEwWEas ~ Permin Company P
AN ¥¥ Power AA Powar Station EFFICIEMCY REWIEW SHEET T EPCO
Ho, Equipment Capeription T [ FEAED
B-7 Roifer Casing Air feakage into the furnace from marholes, ducts, expansion joints, etc.)

2. Recognizing the current situation

2-1. Graphical Description

3. Inspection Manual’ Routine Program/! Major Qutage’ Commissioning
1. Mamhodes am preseabed fo be opened dudng & very owtage and paching is do be mre wedm
B2, Inspecion of He kopper door amd walber seal every d pears. L cl
I3, Inspecion of Hhe dic Beater air Fealing e very 4 years.

1 IS4, Wiswal ivspechion of combusiion air oamners.

er\; o | s - SR00 Nb perodic combesstion funing o procedue kas deen debemrimed’.
=1 | = 41, Findings during the minor owutaqes, operation, and the recent major outa
: 3-1. Mankaokes were mod confmed clsed defore the completion of outage works. I'm
[ = 4{-2. Operabors epoted that the fopper door diid mod ok [ hawa
4-9-3. Stai¥ was aware that there had been air breathing e Mange s and e xpamsion firts.
| -4, Air Heater air sealing degradation was mol identifen wrtl de peer v i activitie 5 coie TR
R = / 44-5. Operadors have been aware of de combustion air damper isswe, ot # has sol beer oealt with
4 2. History of repairs/ Changes in operational or maintenance modes
= 421, Water sealimy kas mod beer weed sivee 1998 for awodding olivher explosions.
= q-2-2. Combestion alr dampers are always diver sanualy miver thar autosatiealy as a esult of mal
) | 423, Air Heater senzor drive kas ot been avallable simce 1855, [ Rew
= 2.4, Combestion tuming kas mod been comducted since commimmoming . l hawe
B 3 2.5, Fabe set points were wred for e combusiion contm! competer fo offFed an effect of air brealt
e l 5. Recognizing the collected pieces of information Réor
1. Cke o g lame asowsd of air Dreathing, dafarmced combestion Decans afffout o achieve.
52 Aue gas OF imoeased, incredsing the volune of flee gas, amd mesulting v eifciency educhion
= B - - 530 Audo combusiion spstes does mob o comecily die fo fhe terdabively mamipulated et poinds.
[ 54, Physical sechanical epais sookd be perbmed o et the pmbless above.
e e I ' 55, Cowderstion durming shout’ be amanged and fe avtomsatic combostion comtm! shoohd be emsome:
6-1. Countermeasures and Costs 6-2. Schedule [ Pgaical counte
6. WHand Mamge e pair ol 200 KE 2009 ;2008 § 2000 ¢
2-2. Phenomenon (Ffficiency) Function) 2-3.P ical Causes 52, fwmace fopper 1 00 KR i Fvoe 20 20
[=] Efficiency issues 63 Ex=p finds, EF dunds 23 a0l KE £, chits 13 13
Cummizslaning Currsar 2-31. Cegradabion of man-fok sealing 5-4. AH air sealing 4 200 KE Hooer, chvees | 20 2
Rue gas OF 2iE 330% 252 Chstorted furmace dect Manges 53, Airdamgers L] 160 KE e d
Fue gas GO ks LiiE 2233 Dfstorted furmace hopper door 1. Estimating the efficiency recovery (if applicable Palaal counts
SHspay fow 8t S0 ik 2-5-4. Bmben waber seal 7-1. SO TRERL0ES = [ WREREITW - IWRERSI0N ) A S IR FueiEiow AHHLE) = 0.30% asme Proa,
B stean femp. 86 deg. & S8 idep. o 2-5-5. Expansion fid pitting T-I. SFERAAPONEr = FRnPowerSev M xEclency A0 X L iowi A = 0002%
236 Air mealing of dhe AN dishoched 7m0, SomCE s VoTECE + AORTCE o« Ao VI« MHPCEHARE © IF ol s o MR - 032% mew Pica,
fh1 Funcdinnz=l issies 207 Sticking of gicoammer dive sharts F-4. AEclencRH D = 0,560 J SIAT M) = 025% xsag o pan
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How to use the Tool Kit

Host country

-~ = managers, engineers...

sImplement recommended
measures

Refer to the Green Handboo

Preliminary review (preparation for successful site visit)

Peer review team

*Request data
*Analyze the submitted data
*Specify targets to be reviewed

*Review current O&M practices
*Share good practices
*Develop a Review Sheet

*Provide recommendations
sEstimate efficiency recovery
*Support implementation

TEPCO © 2008 All rights reserved.
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Participants of the 1st and 2"d Peer Review
Activities

Australia

Department of the Environment and Water Resources
International Power, Roy Yang Power

China

China Electricity Council (CEC)

Beijing Guodian Kehuan Clean Combustion Technology & Engineering Ltd.

China Datang Corporation

China Power Investment Corporation

Guodian Technology & Environment Group Co., Ltd.
Huaneng Power International Inc.

Yantai Longyuan Electric Technology Co., Ltd.

India

Ministry of Power, Central Energy Agency,
National Thermal Power Corpration Ltd. (NTPC).

CESC Ltd. State-owned thermal power companies
Confederation of Indian Industry (CllI)

United States

Edison Electric Institute (EEI)
Alliant Energy, Ameren, American Electric Power (AEP)
Southern Company, Progress Energy

TEPCO © 2008 All rights reserved.
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Participants of the 1st and 2"d Peer Review

Activities (cont.)

Korea

Ministry of Commerce, Industry & Energy

Korea Electric Power Corporation

Korea East-West Power Co., Ltd.

Korea Midland Power Co., Ltd.

Korea South-East Power Co., Ltd.

Korea Southern Power Co., Ltd.

Korea Western Power Co., Ltd.

Korea Electric Power Research Institute (KEPRI), Doosan

Japan

Ministry of Economy, Trade and Industry
Hokkaido Electric Power Co., Inc.

Tokyo Electric Power Company

Chubu Electric Power Co., Inc.

The Kansai Electric Power Co., Inc.

The Chugoku Electric Power Co., Inc

Kyusyu Electric Power Co., Inc.

Electric Power Development Co., Ltd.

The Federation of Electric Power Companies
Thermal and Nuclear Power Engineering Society
International Center for Environmental Technology Transfer

TEPCO © 2008 All rights reserved.
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Furthering Peer Review Activities

 Further Peer Review Activities are planned In:

— Australia
(2008, June at Hazelwood and Loy Yang )

— China (20087 ytd)
— In Other Parties of APP

 Further Development and Dissemination of the
Tool Kit

e Quantification of Efficiency Improvement
Activities

« Technology Transfer between Manufactures

TEPCO © 2008 All rights reserved.
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Goals of next Peer Review Activities
In Australia

1. To build on the experiences and lessons from previous power plant site
visits by actively utilising and improving the “Coal Fired Power Plant
Efficiency Improvement Checklist”, generated during the power plant site
visit hosted by the Japanese, and enhanced by the site visit hosted by the
U.S. This activity will focus on adding brown coal (lignite) efficiency
iImprovements to the checklist.

2. To provide a forum for information exchange on technology and/or process
enhancements focused on increasing the operational efficiency of brown
coal (lignite) among Partner nations.

3. To provide aforum for representatives of Partner nations to openly discuss
the challenges to brown coal (lignite) efficiency improvements, and the
opportunity to learn from each other to identify ways to reduce overall
emissions into the environment.

23 - 27June 2008 in Melbourne, Australia hosted by Australia’s Department of
Resources, Energy, and Tourism and the National Generators Forum (NGF)
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Emissions Reduction Potential

(provisional analysis)

900

800
700

[Mt-CO2/year]

600
500
400
300
200
100

1870Mt-CO2/year |n2030
i Best Available Technology (Incoming)
i Improving O&M (Incoming)
B Improving O&M (Existing)

OECD OECD OECD | Transition | China India  |Other Asia

North Pacific Europe

America .

Developed Developing
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For further information

Asia-Pacific Partnership web-site
http:.//www.asiapacificpartnership.org/

Federation of Electric Power Companies of Japan
(FEPC Japan)
http://www.fepc.or.|p/english/env/app/

---‘Checklist’ & ‘Review Sheets are available.
---Your inputs are welcome for further development. -‘C@;I:
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Beyond APP

International Platform
to help Developing Countries reduce
GHG Emissions

| UMION OF THE ELECTRICITY INDUSTRY

\;nbr:d.Bu:ilneEchaluncilfo; ‘@’ i —

ustainable Developmen ;:r’

___ ~eurelectric SEYEETT o 0B

Power Generation and
i | w EDISON ELECTRIC N

o UNTAH|UEEIHII==TE[FN ._I INSTITUTE Transmission Task Force

Cleaner Fossil Fuel Task
7 _RB; x ' Force
6 l._

e8 WBCSD 3 ways APP
Electricity WG

ific Partnership on Glean Development & Climate
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Challenges for the Power Sector

TEPCO © 2008 Al rights reserved. 21



Challenges for Power Sector
In Sectoral Approaches

‘Huge number of players and no international
sector organization

Diversified market structure
(regulated/liberalized, vertically integrated/de-
bundling, private/state-owned)

*Close linkage to a national policies such as
energy security and development

(tariff sometimes remains lower level to ensure
competitiveness of industry and accessibility)

TEPCO © 2008 All rights reserved.
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Challenges for Power Sector
In Sectoral Approaches (cont’d)

Diversified resource availability (natural/fossil)
and a national policy for certain technology
(nuclear)

Diversified ages of assets (incentives for early
replacement of inefficient assets)

sInvolvement of plant manufactures
(e.g. raising competitiveness issues)

eSource of investment and finance
(public/private)
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Challenges for Power Sector
In Sectoral Approaches (cont’d)

sIncentives and drivers of engagement in the
International cooperative sectoral approach or
sector-specific actions

sLess international competitions and much
local competitions with other energy in
some countries

elncremental costs for emission reductions
and R&D are sometime transferable to their
consumer (less attention to the int’l
cooperation)

TEPCO © 2008 All rights reserved.
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