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A Sectoral Approach for Power Sector shouldA Sectoral Approach for Power Sector should

� Consider specificities of the sector;

� Close linkage between national energy policyand 

decision-making of individual companies

� Wide spectrum of technologies– almost zero for 

renewables including hydro and nuclear power  

generation to 1,000g/kWh for sub-critical coal-fired 

generation

� Heavy dependence on local sources of primary energy
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Options for DeOptions for De--carbonizingcarbonizing

non-fossil / lower-fossil  fuel proportion

Thermal efficiency

Source : Powering a sustainable future (WBCSD, 2006)
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Implication for National Mitigation Actions Implication for National Mitigation Actions 

Fossil 
fuels

DeDe--carbonization in supply side by;carbonization in supply side by;

Non-fossil 
fuels

1. O&M improvement 
(e.g APP peer review)

2. Renovation& Replacement
(supported by financial initiatives such 
as tax credit etc.)

3. BAT installation

Optimization energy mix
-- Nuclear
-- Renewables

(associated with national energy policy)

Others Capacity building…etc.

Minimum efficiency 
standard for incoming 
plant

Deviation from 
designed efficiency

Important 
but it is Not likely to be MRVable…

Possible MRVable
indicators

Measures 
to be considered

Conceptual 
indicator

Thermal
Efficiency

Proportion of non-fossil fuel generation 
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CountryCountry--byby--country country 
Comparison of CO2 Emission IntensityComparison of CO2 Emission Intensity

-- Varies by access to natural resources & energy policyVaries by access to natural resources & energy policy
-- But, can see how extensive it has been pursuedBut, can see how extensive it has been pursued
-- Indicator of promotion of nonIndicator of promotion of non--fossil fuel generationfossil fuel generation
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CountryCountry--byby--country country 
CoalCoal--firing Thermal Efficiencyfiring Thermal Efficiency
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Thermal Efficiency of Existing PlantsThermal Efficiency of Existing Plants

Thermal Efficiency

0 10 20 30 40

Years since Commissioning

CoalCoal--fired Plants (Site A)fired Plants (Site A)

CoalCoal--fired Plant (Site B)fired Plant (Site B)

Designed Efficiency

Efficiency Degradation

-- Minimize deviation from designed efficiency Minimize deviation from designed efficiency 
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Thermal Efficiency of Incoming PlantsThermal Efficiency of Incoming Plants

Year of Commercial Operation

Thermal efficiency (%)  (HHV)

-- Minimum efficiency of incoming plants can be consideredMinimum efficiency of incoming plants can be considered

36

37

38

39

40

41

42

43

44

1960
1970

1980
1990

2000
2005

1975
1985

1995
1965
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Cooperative Actions to Maintain Cooperative Actions to Maintain 
Efficiency under the APPEfficiency under the APP

Trial @US(Nov,2006)
<50 participants>

US�ä�ä�ä�ä May,2008�å�å�å�å
< 80 participants>

India�ä�ä�ä�ä Feb,2008�å�å�å�å
<80 participants>

Japan�ä�ä�ä�ä April,2007�å�å�å�å
<50 participants>

‘‘ Green HandbookGreen Handbook’’

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

Free of chargeFree of charge

‘‘ Check ListCheck List’’ and and 
‘‘ Review SheetsReview Sheets’’

First used in efficiency 
improvement proposal in 
India

Australia
�ä�ä�ä�ä June,2008�å�å�å�å

< 50 participants>

Estimate the CO2 reduction potential as 1.2Bl TonEstimate the CO2 reduction potential as 1.2Bl Ton--CO2/yearCO2/year
(1% recovery in thermal efficiency among all APP Participating c(1% recovery in thermal efficiency among all APP Participating countries)ountries)

Peer Review Activities for Aged CoalPeer Review Activities for Aged Coal--fired Power Plantsfired Power Plants
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Transfer of Best Available Technology through BOTTransfer of Best Available Technology through BOT

PhuPhu My Project, Vietnam My Project, Vietnam 

• The first “100% foreign direct 
investment project in Vietnam (JV; 
EDF, Sumitomo Corp. and TEPCO).

• 715MW Natural Gas Plant / Advanced 
Combined Cycle 
-- Transfer Best Available Technology

• Build-Operate-Transfer (BOT)
-- O&M training

• Importance of capacity buildingto 
enable and maintain best available 
performance after installation (and 
further diffusion of BATs)
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CrossCross--sector Benefit of Power Sectorsector Benefit of Power Sector

Road Transport and Residential & Commercial Sectors can be Road Transport and Residential & Commercial Sectors can be 
electrified further.electrified further.
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CrossCross--sector Benefit of Power Sectorsector Benefit of Power Sector

By lowering carbon intensity and the electrification, power sectBy lowering carbon intensity and the electrification, power sector or 
can contribute to whole sectorscan contribute to whole sectors’’ GHGsGHGsreductionreduction
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SummarySummary

� With regard to existing power stations, it is meaningful 
to minimize the deviation from the designed efficiency 
through improved O&M activities among all.

� With regard to transfer of Best Available Technologies, 
we consider it is appropriate to promote BOT project to 
provide advanced technologies and capacity building.

� On demand side, power sector can contribute to 
reduction of GHGs as a whole economy through 
pursuit of lowering carbon intensity in its own.
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For further informationFor further information

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

Federation of Electric Power Companies of Japan
(FEPC Japan)

http://www.fepc.or.jp/english/env/app/

---‘Checklist’ & ‘Review Sheets are available. 
---Your inputs are welcome for further development.
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Annexes
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Available and Future Technologies Available and Future Technologies 
for Coalfor Coal--fired Power Plantfired Power Plant

Clean Coal Technology

Sub-critical 

Advanced Efficiency
(Pulverized Coal)

Supercritical
(SC)

Ultra-Supercritical
(USC)

Fluidized Bed Combustion 
(FBC) 

Advanced Efficiency
(Pulverized Coal)

Supercritical
(SC)

Ultra-Supercritical
(USC)

Fluidized Bed Combustion 
(FBC) 

Coal Gasification
Integrated Gasification 

Combined Cycle (IGCC)*
Coal Gasification

Integrated Gasification 
Combined Cycle (IGCC)*

Installed 
capacity

85%

11%

2%

2%

>0.1%

Thermal
Efficiency

33 - 39%

42 - 45%

44 - 45%
(50-55% in 2020)

- 45%

42%
(50% in 2020)

Source: IEA Energy Technology Perspectives 2006
Powering a Sustainable Future, 2006, WBCSD 

Note: Supercritical plants are defined as those ope rating with steam temperature above 540 
�
�
�
� . Ultra-
supercritical plants are units operating with tempe rature above 580 
�
�
�
�

“Conventional Coal-fired”

* “Capital costs of IGCC plants today are about 20%  higher that for PCC plants .”
(Energy Technology Perspective 2006, IEA.)
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Low Carbon Technology (1)Low Carbon Technology (1)

Integrated Coal Gasification Combined Cycle (IGCC) Integrated Coal Gasification Combined Cycle (IGCC) 

• Joint RD&D program with the 
government (establishment of  
Clean Coal Power R&D Co., 
Ltd.)

• First demonstration plant 
(250MW) started operation in 
September, 2007

Source & Photo: Clean Coal Power R&D Co., Ltd.

Gasifier

HRSG

Generator

Steam Turbine

Gas Turbine

Compressor

Air

Coal

Gasifier

HRSG

Turbine & Gen.
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Low Carbon Technology (2)Low Carbon Technology (2)

Carbon Capture & Storage (CCS)Carbon Capture & Storage (CCS)

• Japan CCS Co., Ltd. was established in June, 2008, with a participation 
from power companies, engineering industries and others, aiming to 
implement feasibility studies for CCS demonstration project. 

Source: IPCC. 
Special Report on Carbon Dioxide Capture and Storage. 2005.

Source: METI, Japan


