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JAPANESE
ELECTRIC UTILITY
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IN 
THE WORLD

    Pollution problems first became a social concern in Japan in the 1960s 
with the development of heavy chemical industries adjacent to urban 
centers. As countermeasures to these problems, governmental and 
private organizations took steps to develop anti-pollution measures in 
their respective fields, by making special efforts to select low-pollution 
forms of energy when importing primary energy resources. Thanks to 
these measures, pollution problems have been largely overcome, and 
today Japan boasts some of the world’s most advanced anti-pollution 
policies. While playing a central role in these developments, the electric 
power industry gave special priority to the specific environmental 
concerns of each region. In establishing integrated operations from gener
ation to distribution, careful consideration was given to the characteristics 
of industries closely related to each region, and the most effective meas-
ures within equipment and operation were implemented at any given time. 
The industry has not only upheld the regulations and standards set 
by national and municipal governments, but has worked to develop and 
promote even more stringent anti-pollution measures, and has achieved 
the highest level in the world.
   In establishing power supply systems, the industry gives equal con
sideration to environmental concerns as to supply stability and economical 
efficiency. When determining the location of a power-generating plant, 
pertinent environmental impact studies are conducted beforehand, taking 
into consideration the possible effect on local residents and surrounding 
land and marine ecosystems. The utmost efforts are made to preserve the 
natural environment around the plant through tree planting, landscaping 
and other activities. In addition, the effective use, recycling, management, 
disposal and reduction of waste materials are actively promoted. 
   The resolution of global environmental problems requires a combination 
of international efforts and also activities strongly rooted in each individual 
community. Hence efforts by the electric power industry must include, in 
addition to domestic measures, international cooperative efforts such as 
the transfer of technologies that facilitate efficient energy use and envir
onmental preservation to other developing countries, and the promotion 
of activities for the reduction of energy and resource consumption and 
environmental protection. We will implement the above-mentioned activities 
not only with our industry, but also with our clients and local communities 
in order to extend these to our society. 
   This brochure provides information on the activities of Japan’s electric 
power companies which are directed at the reduction of energy and 
resource consumption, environmental preservation and the problem of 
global warming. We hope to contribute to the better public understanding 
of the electric power industry’s activities and attitude toward environ
mental protection. 













(1) Protection of the Atmosphere  a.Reduction of SOx  and NOx Emissions

    When establishing thermal, nuclear and other 
power-generating facilities, comprehensive en
vironmental impact studies are carried out to 
assess air and water quality, noise, vibration, 
organisms and the possible effects on the 
surrounding environment. Information obtained 
is submitted to national and municipal authorities 
for approval, and conveyed  to the residents of 
the area for their understanding. Since they rely 
almost completely on imports for fuel and utilize 
seawater as a coolant in their condensers, thermal 
and nuclear power stations in Japan are located
along the coast. The seawater is used to cool  

steam generated in the station, and is conse
quently warmer when released back into the 
ocean. In light of this fact, when designing 
condensers and cooling water pumping stations, 
measures to minimize the effect of the thermal 
effluent on the surrounding marine environment, 
such as the reduction of difference in temperature 
between inflowing and outflowing water and the 
control of flow speeds, are implemented in 
accordance with the local conditions. Even after 
a power station has commenced operations,
continuing efforts are made to ensure that the 
assessments made in the environmental impact  
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studies are fully observed. In comparison with other
countries, Japan follows extremely stringent en
vironmental quality and emission level standards. 
In addition, through agreements with municipal 
authorities, regional emission levels are often much 
lower than nationally prescribed standards. To 
highlight the industry’s commitment to environmental 
protection, the following examples focus on atmos
pheric and water quality conservation measures, 
efforts to control wastes, anti-noise and anti-vibration 
measures,  greening programs and environmental
assessment procedures.
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Coastal Power StationYanai Thermal Power Station (LNG ), The Chugoku Electric Power Co.

1960s 1970s 1980s 1990s

Operation of NOx Treatment Facilities

1963
Research and Development of 
Wet-Type Desulfurization

1972 Use of Two-Stage Combustion and Exhaust-Gas Recirculation

1973 Development of Low-NOx Burner Facilities

1973 1977

1977 Introduction of Flue Gas Denitrification Facilities

1973 Establishment of Full -Scale Facilities

1963Research into Dry-Type 
Desulfurization

Research and Development of Flue Gas 
Denitrification

Beginning of Research Operation 
for Practical  Application

1966Research at Test Plant 1972 Establishment of Full-Scale Facilities

Research at Test Plant

1967Research at Test Plant

1970s 1980s 1990s

＊ (10 electric power companies and Electric Power Development CO.,LTD)

NOx

SOx

Canada U.K. France Germany Italy Japan＊U.S.A.

Sources: Overseas ( 2005 ) OECD Environmental Data compendium 2006/2007     ENERGY BALANCES OF OECD COUNTRIES 2005-2006      JAPAN = The Federation of Electric Power Companies ( 2007 ) .

SOx and NOx Emissions per Unit of Electricity Generated by Thermal Power in Each Country Operation of SOx Treatment Facilities

1972

Activated Carbon Method
Active Manganese Oxide Method

     From the mid-1970’s, through progress made in 
improving fossil- fuel quality and power generating 
facilities, the volume of sulfur oxide and nitrogen 
oxide emissions per unit of electricity generated 
by thermal power in Japan has been reduced 
drastically. At present, the values for both types 
of noxious emissions are extremely small, with 
figures one digit lower than the recorded for the 
six leading OECD countries.

1

2

3

4

5

6

7

8

11

9

10

Environmental Protection System in Thermal Power Station

22

20

21

19

18

17

16 15

13

14

12

10

11

9

1

2

8

7

6

5

4

3

Air

Steam

Sewage

12

13

14

15

16

22

17

18

19

20

21

Deep-layer Seawater 
Intake Method
Low-temperature seawater is 
taken from deep layers of the 
surrounding ocean for use in 
cooling so that the tempera
ture of the discharged water 
is closer to that of the water in 
the vicinity of the outlet.

Low-NOx Burner Two-Stage Combustion / Gas Recirculation Combustion
Reduces NOx generation.

Introduction of Greenery
A plot of land is set aside for the planting of 
trees appropriate to the area and creating 
an ecologically balanced environment.

Prevention of Noise and Vibration
Measures against noise and vibration are implemented in equipment such as transformers and fans.

Flue Gas Desulfurization Facility
Pulverized lime and water slurry absorbs and reduces SOx.

Flue Gas Denitrification Facility
NOx is removed through the use of a catalyst and ammonia.

Fossil Fuel Improvements
High-quality fossil fuels are used.

General Wastewater Processing Equipment
Water is purified through removal of oil and waste materials.

Net to Keep Out 
Jellyfish

Safety Valve
Muffler

Feed
Water Pump

Cooling
Water Pump

Soundproofing
Wall

Main
Transformer

Ash Treatment 
Equipment

NOx Continuous 
Measurement Facility

SOx Continuous 
Measurement Facility

Curtain Wall

Intake

Screen

Switch

Generator

Steam Turbine 

Condenser Gypsum

Forced Draft Fan

Air Heater

Ammonia Injector 

Gas Mixing Fan

Boiler
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Fuel

Joint High-Stack Outlets
Forces gas to rise and facilitates 
its diffusion into the atmosphere.

Exhaust Gas Monitor
Continually monitors levels of SOx and NOx.

Electrostatic Precipitator
Removes particulates from gas.

Surface or Underwater Discharge System
For underwater discharge, outlets for discharging thermal effluent 
are located underwater to keep its diffusion range to a minimum.

Efforts to Environmental Protection and Harmony



  The industry actively promotes a “Keep the Air Clean” 
policy with regard to fuel, equipment and operating procedures. 
Emissions of air pollutants such as sulfur oxides, nitrogen 
oxides and particulates are reduced through an appropriate 
combination of these three elements.

1.  Fuel
  Continuous reduction of SOx, NOx and particulate emis
sions is being achieved through the use of high-quality fuels 
such as heavy/crude oil and coal grates with low sulfur and 
nitrogen and LNG that contains no sulfur or particulates.

b.Keep the Air Clean
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  NOx can be controlled and reduced through improved 
combustion methods and the use of flue gas denitrification 
facilities. A combination of these methods and facilities is 
used in Japan. High-efficiency flue gas denitrification facilities 
capable of removing approximately 90% of NOx produced are 
operating in the latest combined-cycle LNG thermal power 
plants located near major urban centers.

●Mixing of exhaust gases with air
　 In this method, part of the exhaust gases from the boiler are mixed with 
　air for combustion.

●Two-stage combustion
　 In this method, the air volume required for complete combustion of fuel is 
　 supplied in two stages : at the burner inlet and at the burner top (over air port ).

●Low-NOx burner　　
   This method improves the way in which fuel is atomized and air is supplied. 

All of the above techniques result in a reduced combustion temperature and 
are therefore capable of controlling the generation of nitrogen oxides (NOx).

NOx

Flue Gas Denitrification Facility
Tomatoatsuma Power Station No. 4,
Hokkaido Electric Power Co., Inc. (coal )

   In order to reduce particulates, which include unburned 
carbon in heavy /crude oil combustion and fly ash in coal 
combustion, power producers in Japan have installed high-
efficiency electrostatic precipitators which remove over 80% 
of particulates in almost all heavy/crude oil combustion and 
over 99% of particulates in coal combustion.

Particulates

Electrostatic Precipitator
Saijo Thermal Power Station
(Coal, petroleum),
Shikoku Electric Power Co.

NH3(ammonia)

H2O

N2

NH3

NH3

NH3

NOx
From

Boiler

Catalytic Layer

Heater

Fuel pumpLow NOx burner

Fuel

Air heater

Combustion airBoiler

Economizer

Clean gas

Over 
air port

Exhaust gas/
air mixing fan

Fan

Flue stack

NOx

Clean Gas

Flue Gas

+

Clean Gas
Exit

Discharge Electrode

Flue Gas

Collected
Particulates

Configuration of Flue Gas Denitrification Facility

Configuration of Electrostatic Precipitator

NOx Emission Control Measures Based
on Improvements in Combustion Efficiency

When ammonia is added to the flue gas, which includes NOx, and passed through 
the catalytic layer, the catalyst causes the NOx to separate into nitrogen and water.

The electrostatic precipitator uses a voltage differential between two electrodes
to extract and collect particulates.

Collecting 
Electrode

2. Equipment
     In addition to the above-mentioned measures, the following 
measures are taken with regard to equipment.

  Sulfur oxides can be removed through the installation of 
desulfurization facilities using the wet-type lime-gypsum 
process. In recent years, high-efficiency flue gas desulfurization 
facilities capable of removing over 90% of SOx have been 
installed in Japan.

The limestone is powdered and mixed with water. When this is blown as a mist 
into the flue gas, the sulfur oxides within the exhaust gas react with the lime 
to form calcium sulfite. This is combined with oxygen, reacting to form gypsum.

SOx

Outline of Measures to Prevent Air Pollution

Calcium Sulfite

Flue Gas

Pump

Pump

Lime and
Water Mixture

Clean Gas ( to Stack)

Configuration of Desulfurization Facility

Complete Combustion Management, 
Monitoring SOx, NOx and Particulates, etc.
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Use of LNG

Burning of Crude Oil

Use of Light Oil

Use of LNG

Burning of Crude Oil

Use of Light Oil

Two-Stage
Combustion Method

Exhaust Gas Mixing

Low-NOx Burners

Use of
High-Quality Fuels

Use of
High-Quality Fuels

Flue Gas Desulfurization Facility
Reihoku Thermal Power Station (Coal ), 
Kyushu Electric Power Co.

Shin ooita Thermal Power Station (LNG), 
Kyushu Electric Power Co.

To Gypsum
Production

Facility

Measures to Prevent Air Pollution

SOx
Reduction
Measures

NOx
Reduction
Measures

Particulates
Reduction
Measures

Use of
High-Quality Fuels

Installation of
Desulfurization Facility

Installation of
Desulfurization Facility

Improved Combustion
Methods

Installation of 
Precipitators

Use of LNG

Use of Low-Sulfur Heavy Oil

Burning of Crude Oil

Use of Light Oil

Changes in Sulfur content of Fuels
Sulfur content (% by weight )

Note: From 1974 on, equivalent heavy oil is after desulfurization.
Sources: The Federation of Electric Power Companies. (FY 2006)

3.0

2.0

1.0

0

Heavy Oil

Crude Oil

Equivalent Heavy Oil

1967 70 75 80 85 90 95 00 05 (FY)



      Rain water, waste water related to sanitation and other types of waste water resulting from the operation of 
thermal power plants are treated in a neutralizing, coagulation and sedimentation system, an oil separator and 
other systems. Waste water is discharged into the sea only after it has been fully treated.

b.Dealing with Waste Water in Thermal Power Station Complexes

c.Water quality control at hydro power station

Entering lower sea layer

Mixing with tidal flow

Natural conditionEvaporation

Mixing with currents

(2) Conservation of Water Quality
 a.Warm Discharged Water
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      A thermal power station discharges approximately 40-45m3/s per 
1 million kW of warm waste water. Combined-cycle power generation, 
employing a combination of gas and steam turbine, offers higher effi
ciency and produces only about 60% of the aforementioned quantity 
of warm waste water. A nuclear power plant, with its different steam 
conditions, generates about 50% more waste water, which rapidly 
cools down and takes on the same temperature as the surrounding 
seawater when it mixes with the currents and the tidal flow, and also 
when heat is dissipated into the atmosphere.

1. Warm Discharged Water Using 
    Deep-Layer Seawater for Cooling 
     In the past condensers for cooling water in thermal and nuclear 
power stations were designed for a temperature rise of 8-10℃, but 
from the mid-1970’s they have been designed for a temperature rise 
of 7℃ or lower. A system now in use pumps up water from the deep 
layers of the sea to be used as cooling water in the power plant, and 
discharged after cooling so that the temperature difference between 
the discharged water and the seawater around the discharge aper
ture is minimized. This means that the warm waste water from the 
power station is discharged into the surface layer of the sea to make 
use of the large surface area for more efficient heat dissipation into 
the atmosphere and seawater. In some cases, the waste water is dis
charged into the middle layer of the sea to achieve a more rapid cool
ing process. The warm effluent cools down quickly as it mixes with 
the currents and is swept away into the surrounding seawater.

2. Effect of Warm Waste Water on 
    Marine Environment
    Long-term monitoring studies have been conducted at thermal and 
nuclear power stations for a predetermined period to assess the effect 
of warm waste water on the marine environment. The results have 
shown that while marine life is subject to certain natural variations, 
especially seasonal changes, there are no particularly noteworthy chan
ges on a yearly basis. Scientific field studies and experiments at power 
stations in various parts of Japan have been conducted independently 
by the Marine Bio-Environment Research Institute, an organization un
der the joint jurisdiction of the Ministry of Agriculture, Forestry and 
Fisheries, the Ministry of Environment, and the Ministry of Economy, Trade 
and Industry. The results of the institute’s studies have likewise confirmed 
that warm waste water has little effect on the marine environment.

3.  System for Effective Utilization of 
   Warm Waste Water 
      Heat contained in warm waste water from power stations can be 
effectively used in a variety of fields to suit specific conditions in the 
surrounding area. For example, a fish-breeding center or a research 
institute for seeds and saplings can be set up in the vicinity of a 
power station. These can make beneficial use of warm waste water 
from the power station. A public amenity center, an agricultural crop 
cultivation station, or an angling / fishing pond could also benefit from 
the warm waste water supply offered by a power station.

Marine life study in the vicinity
of the project site.

Ornamental plants grown in greenhouse
Takahama Power Station, The Kansai Electric Power Co.

Fish breeding center in Fukushima Prefecture, Using warm waste water
from the No.1 Fukushima Power Station, Tokyo Electric Power Co.

Fishery industry
Production /

growing of seedlings of seaweed

Greenhouse cultivation
Effective Utilization of

Warm Waste Water
Agricultural sector

Public amenity center

System for
Warm Waste Water 
Utilization

Fishing pond, Regional heat supply

Waste water

Reuse as sprinkling water

Waste water

Partial

Sedimentation tank

Oil separator tank

Sewage treatment equipment

Waste Water Flow Chart

Waste water from facilities

 Regenerative waste water 
from purified water system

General water supply

Waste water from fly ash
desulfurizing plant

Rain water from coal yard

Ash treatment plant

Kitchen and sanitation
waste water

Rain water from oil tank yard

Sabigawa Dam using selective intake system  Tokyo Electric Power Co.

     The selective intake system has been commonly installed at 
recently constructed hydro power station. The system, which 
enables to adjust the depth of withdrawing water from a re
servoir, aims at preventing low-temperature or turbid water of 
the reservoir from discharging to the downstream.

Selective intake system

Intake

Intake moves
vertically

Full water level

Low water level

Screen

Water pipe

To river

Outlet gate

Selective Intake System of a Hydro Power Station

Flow of Warm Waste Water

Drainage outlet

Cooling Water System at Thermal Power Station

Water Circulation
Pump

Intake Tank To Boiler

Surface Discharge 
or Underwater 
Discharge

Drainage
Outlet

Deep Water
Intake

Curtain Wall

High-pressure Turbine GeneratorLow-pressure Turbine

Condenser

Out flowing water

Heat of radiation from sun

Seabed

Water area
liable to
temperature
rise

Heat exchange
between sea
surface and 
atmosphere

Waste water

Recycling

Landfill
disposal

Synthetic waste water treatment equipment

Sludge

Oil separator
tank

Concentrating
tank

Storage tank

Drying unit

Treated water
tank

Neutralizing
tank

Filtering systemHardening and
Sedimentation



Debris  4%
(Construction
waste materials)

Debris  4%
(Construction
waste materials)

   Major waste materials include coal ash from thermal 
plants, debris (construction waste materials) related to power 
distribution works, such as scrapped concrete electricity 
poles ; scrap metal, including electric wires ; and desulfurizing 
gypsum, an important by-product produced in thermal power 
stations. Every possible effort is made by the industry to 
efficiently reuse waste products as resources in other indus
trial sectors. Approximately 97% of all coal ash, which is 
produced in large volume, is used for cement production, 
civil engineering works or as a landfill material, whereas all of 
the desulfurizing gypsum is used in the cement and construction 
industries. Through research and development, the industry 
will work to expand the areas in which coal ash in particular 
can be effectively used. The recycling of used office paper is 
also being vigorously promoted, especially in urban areas. 

A system has been established in which office buildings in a 
given area cooperate as a single unit sharing know-how on 
used-paper separation and collection and using fixed, com
mon collection days. This system is beneficial in terms of 
both volume collected and collection / transport costs. Elec
tric utility industry is undertaking the task of further promo
tion of using resources effectively, including the conventional 
waste recycling and establishment of reactor fuel cycles, 
targeting to form the “recycling-based society.” As the 
voluntary objective, we aim to “make efforts to realize 95% 
waste recycling rate in the fiscal 2010.” Since the formation 
of “Environmental Action Plan by the Japanese Electric Utili
ty Industry” in November 1996, we have followed-up every 
year including the 11th follow-up in September 2008.  (Refer 
to page 37 for details.)

Scrapped concrete from electricity poles

Coal fly ash - desulfurizing gypsum

Intermediate treatmentType of waste Application of recycled wastes

Recycling and Reuse of Wastes

Crushing- removal of steel reinforcement

Desulfurizing agent

Vanadium recovery

Cement-making material

Soil enhancer- sludge hardenerIncineration

Crushing - washing

Drying - crushing

Crushing - iron core extraction

Crushing - thermoforming

Crushing - thermoforming

Recycling

Cement- making material

Fertilizer

Brick / tile - making material

Plastic products

PVC products

Fuel

Recycled paper - toilet paper

Bulk reduction by incinerationHeavy petroleum ash

Shells

Insulator scrap

Waste oil

Wire sheathing waste

Office waste paper

Road bed material - raw material 
for iron production

Protective conduit pipes
Wire-support guarding

Cement-making material
Construction materials

Recycling of Excavated Soil ( Currently Under Study )

Concrete Blocks

Concrete blocks or lumps from
structural demolition work

Concrete blocks are crushed to 
a size of 0-40mm dia.

Used for laying temporary road 
bed to support heavy machinery

Wood

Cutting of tree branches

Asphalt / Concrete Slabs and Blocks

Road surfacing
with recycled asphalt mixture

Removal of asphalt surface Transportation torecycling facility

Use as fertilizer or mulchConverting wood to chips

Trench excavation work Recycling plant for excavated soil Refilling of excavated trench

Crushing for reuse as road 
bed material

Crushing with subsequent 
heat treatment to obtain 
recycled asphalt mixture

1

2

Surfacing
(paving)

Crushed
stone

Regenerated
soil

Underground
pipes

(3) Promotion of a Recycling-based Society
 a.Recycling and Reuse of Wastes

Debris  3%
(Construction
waste materials)

Scrap metal  2% Others  2%

Sludge
20%

97%

0.3%  0.03 Million Tons Source: The Federation of Electric Power Companies.

Cinder
Particulates

73%

Cinder
Particulates

72%

Sludge  20%

Total Volume

10.62
Million Tons

Final Disposal

0.32
Million Tons

Cinder
Particulates

67%

Scrap metal  2%
Others  12%

Scrap metal  1%
Others  1%

Waste Materials from Electric Power Industry Fiscal 2007

Sludge  17%

      Efforts are made by the electric power industry to recycle waste materials generated in construction work, 
including concrete blocks, asphalt /concrete slabs, wood, and excavated soil.  

b.Recycling of Construction Wastes

3%
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Effectively Used

10.27
Million Tons

Intermediate processing





Screening Scoping
Implementation

of 
assessment

Report of
environmental

impact
assessment

specifications

Environmental
impact

assessment
survey report

 Authorization
of

the construction
plan

a b c d e f

The new assessment system 

requires environmental assess

ments of all businesses larger 

than a certain size (class 1 busi

ness project ) .  Even for smaller 

businesses ( class 2 business 

project ) , the State may decide 

whether the assessment should 

be implemented after listening 

to the opinion of the prefectural 

governor.

The electric utility provider 

must prepare a report on the 

environmental impact assess

ment method that describes 

survey, forecast, and assess

ment methods, as well as items 

of environmental impact as

sessment, and openly submit 

it for public inspection. Imple

mentation of assessment and 

proper survey items will be de

cided (scoping ) after listening 

to the opinions of local resi

dents and autonomous com

munities and receiving a review 

by the State.

The electric utility provider 

must conduct surveys, fore

cast sand assessments based 

on the method stipulated ac

cording to the scoping proce

dure and study environmental 

conservation measures.

The electric utility provider 

must prepare a report on en

vironmental impact assess

ment specifications in which 

assessed results are con

tained and openly submit it for 

public inspection. As with the 

report on environmental im

pact assessment method, the 

report on environmental im

pact assessment specifica

tions is subject to the opinions 

of local residents and autono

mous communities, as well as 

a State review.

The electric utility provider 

must carefully study the out

come of the State’s review 

and the opinions of local resi

dents and review the report of 

environmental impact assess

ment specifications to prepare 

an environmental impact as

sessment survey report. This 

report shall be submitted to 

the relevant local governmen

tal authorities, receive a final 

confirmation by the State and 

local residents shall be in

formed through a process that 

is open to public inspection. 

The State ascertains that the 

construction plan complies 

with the environmental impact 

assessment survey report.

Flow Chart of Environmental Impact Assessment ( For a thermal power station )

Report on 
environmental 

impact 
assessment
specification

Environmental 
impact assessment

survey report

Permit and 
authorization

Screening

Scoping

Assessment

Assessment 
unnecessary

Opinion from Governor of Prefecture

Opinion from Governor of Prefecture

Opinions from local residents

Class 2 business project

Class 1 business project

Electric utility providerThe state
 ( Ministry of Economy, Trade and Industry )

Local residents
and governmental authorities

To Governor of Prefecture 
and local residents

Preparation of report of environmental 
impact assessment method

Implementation of environmental impact assessment
( survey, forecast, assessment, and study of environmental conservation measures )

Preparation of impact assessment 
survey report

Construction plan

Confirmation of report of environmental 
impact assessment method

Preparation of report of environmental 
impact assessment specifications

Construction start of the power station

Notification

Recommendation

Notification

Assessment necessary

Notification

Recommendation

Open to public inspection

Open to public inspection

Submission of report and 
open to public inspection

Opinion from Governor of Prefecture

Opinions from local residents

Judgment

Review

Authorization and order of change

Application and notification

Notification

Notice of confirmation and
order of change

Opinion
from Ministry

of the
Environment

Review

Review

Review

Total Release and Transfer of Chemical Substance    ( Results for fiscal 2007)

＊ Chemical codes represent the number assigned to each chemical under the PRTR Law.   ＊ Volume transferred is the amount transferred from the plant for processing as waste, etc.
   Units in this table for release and transfer volumes for dioxin substances are measured as [ kg / year →mg-TEQ/year ].
＊ Figures for dioxin substances represent sum totals that include release and transfer volumes from those establishments designated in the Law Concerning Special Measures against Dioxins. Figures for all 
   other substances represent sum totals that include release and transfer volumes from each establishment that handles at least one ton of the Type I chemical substances specified in the PRTR Law or at least
   half a ton of the special Type I chemical substances specified by this law.
＊ It has been confirmed that the volume of dioxin released or  transferred is within the emission limits stipulated in the Law Concerning Special Measures against Dioxins.

    Since 1997, the electric power industry has worked to 
determine the actual status of emissions and transfers of 
chemical substances released from power stations even 
before the enforcement of the Law Concerning Reporting 
etc. of Releases to the Environment of Specific Chemical 
Substances and Promoting Improvements in Their Manage
ment ( PRTR Law ) through its autonomous surveys on the 
target chemical substances, which have been increased 
in number step by step. In April 2002, the notification 

system began operation in accordance with the PRTR 
Law. Each power company now precisely records and 
reports released and transferred quantities of the targeted 
chemical substances under the Law for ever y business 
establishment. The emissions and transfers of chemical 
substances for fiscal 2007 are shown in the table on the 
right. The industry will continue to endeavor for its appro
priate control and maximum reduction of emissions of 
these chemical substances.

Chemical Application, etc.
Air

Volume released to the environment
(kg/year )

Volume transferred
(kg/year )Chemical

codes
Water Soil Landfill OthersSewage

Feed water-processing 
agent

insulating material, 
sealing material etc.

Heat-source water
for heat supply 

Used in painting, 
power-generation fuel

Air conditioning
refrigerant

Air conditioning
refrigerant

Power-generation fuel, 
Painting

Wastewater 
treatment agent

Used in painting,
Plastic fixation agent

Feed water-processing 
agent

Used in painting

Used in painting

Used in painting

Used in painting

To launder clothing

Air conditioning
refrigerant

Used in painting,
power-generation fuel

Waste incinerators

Turbine control oil

16

26

30

40

43

63

85

124

144�

177

179

217�

227�

253

266

272�

299

311�

353

2-Amino ethanol

asbestos

Bisphenol A type epoxy resin

Ethylbenzene

Ethylene glycol

Xylene

Chlorodifluoromethane ( HCFC-22)

2,2-dichlo-1,1,1 Trifluoroethane (HCFC-123)

Dichloropentafluoropropane (HCFC-225)

Styrene

Dioxins

Trichlorofluoroethane (CFC-11)

Toluene

Hydrazine

Phenol

Bis ( 2-ethylhexyl ) phthalate

Benzene

Manganese and its compounds

Tris phosphate (dimethyl phenyl )

0

0�

230

63,000

7,300

170,000

1,400

650

8,600

29,000

2.3

210

24,000

11�

1,200

1,100�

620

0�

0

0

0�

0

0

0

0

0

0

0

0�

0.14

0�

0�

2,100

0�

0�

0�

0�

0

0

0�

0

0

0

0

0

0

0

0

0

0

0

0�

0�

0�

0�

0�

0

0

0�

0

0

0

0�

0

0

0

0�

0

0

0�

0�

0�

0

0

0�

0

0

0�

0

0

0

0

0

0

0

0

0�

0

0�

0.2

0�

0�

0�

0�

0

12,000

150,000

0.5

5.9

1,600

1,000

1.1�

0

0�

0�

7.4

0�

15

3,400

1.0�

26�

63

930

15,000

Air quality survey Public meeting to explain environmental 
assessment to local residents

Business Projects Subject to Environmental Impact Assessment
 ( for a power station )

Environmental Elements for Environmental Impact Assessment
( Example of a power station )

Class 1 business 
project

Hydroelectric 
power stations

Thermal 
power stations

Geothermal 
power stations

Nuclear 
power stations

30 thousand kW
or above

150 thousand kW
or above

10 thousand kW
or above

22.5 to
30 thousand kW

112.5 to
150 thousand kW

7.5 to
10 thousand kW

Class 2 business 
project

For all scales

Aerial environment (air quality, noise, vibration)

Water environment (water quality, surface soil quality, 
water flow orientation, flow velocity)

Topography, geological survey

Animals

Plants

Ecology

Natural scenery

Places for contacts with the nature

Waste etc.

Gases with global warming effect

Securing good places for contact between 
people and nature

Load on environment

Maintenance of good conditions 
of the environment’s natural constituents

Preservation of bio-diversity and systematic 
preservation of natural environment

    The Ministry of International Trade and Industry’s July 
1977 directive “Enforcement of Environmental Impact 
Assessment and Environmental Review for the Construction 
of Power Plants” provided a clearly defined framework of 
rules and regulations on environmental impact assessments, 
based on experience accumulated from about 130 cases. 
The Cabinet’s August 1984 directive “Implementation of the 
Environmental Impact Assessment Law” similarly provided a 
guideline for the industry’s activities besides power generation 
plant operation such as reclamation of land. Following the 
Basic Environment Law implemented in November 1993, 
legislation on environmental impact assessments were 

studied, and the Environmental Impact Assessment Law  
was legislated in June 1997 and then fully enforced in 
June 1999. At the same time as this Environmental Impact 
Assessment Law was introduced, the Electric Utility Law 
was modified to stipulate specific procedures for impact 
assessment related to power stations, such as a review by 
the Ministry of International Trade and Industry. The new 
assessment system under these two relevant laws-the Envir
onmental Impact Assessment Law and the Electric Utility 
Law-requires that the opinions of local residents and govern
mental authorities be solicited earlier in the process (screen-
ing and scoping procedures) than was the case previously.

(6) Environmental Impact Assessment

(7) Control of Chemical Substances
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(3 ) Energy Saving  a. Superconducting Power Equipment

Sources : International Superconductivity Technology Center ( ISTEC)
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Flue Gas CO2 Recovery Pilot Plant
Nanko Thermal Power Station, The Kansai Electric Power Co.

Features of Superconducting Power Equipment being Developed

(2) Environmental Conservation Technology
 CO2 Capture, Storage and Fixation Technology
    Japan’s electric power industry is pressing forward with 
research and development work on the removal, separation, 
sequestration and fixation of carbon dioxide contained in flue 
gases from fossil-fuel power plants. In 1990, Kansai Electric 
Power Co., was the first electric company to start a study of CO2 
separation and capture.  They built a pilot plant at Nanko Power 

Plant in Osaka City the following year to work on research and 
development of CO2 capturing absorbing solution with the 
world’s highest efficiency. Based on this research, 10 electric 
companies and Electric Power Development Co., Ltd. invested 
and participated in “Japan CCS Research Co., Ltd.”established
in May 2008.  

Electric power storage system that ap
plies the permanent current to super
conducting coil to store electromagnetic 
energy which can be extracted when 
necessary.

Alternative device of present Power
Cable

Alternative device of present power
transformer

Superconducting Magnetic Energy Storage (SMES)   Superconducting Power Cable  Superconducting Transformer
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Compared to a storage battery, it can 
handle admit and release of consider
able energy instantaneously. Energy 
storage efficiency is high as well.

Superconducting power cables can 
reduce power transmission loss to 
between a half and a third compared to 
the existing power cables that are used 
for underground power transmission 
facilities in urban areas.

Superconducting transformers can 
reduce loss to a sixth in the same way 
as the power cables.  Furthermore, it is 
compact compared to the existing 
transformer, so it can reduce burden 
on the environment which is generated 
in association with construction of sub
station spaces which are often installed 
underground in urban areas.

There are study results of instantaneous vol
tage drop compensating devices and load 
fluctuation compensating devices. At the 
moment, technology of practical use of 2GJ 
class SMES for system stability of long dis-
tance power transmission is being promoted.    

Verification tests of power cables using 
Bi (bismuth) wire rods are being plan
ned. Also technology of Y (yttrium ) wire 
rode that can transmit larger capacity 
of power than Bi is being developed.

Technology of practical use of distrib-
ution transformer is being developed.  
Also technology of a current-limiting 
function that uses superconductivity 
to control excessive current running 
electric power system is being developed. 

Chimney

Combustion
Exhaust Gas

Air Preheater
NOx Removal

Equipment

Electric
Generator

Boiler

High-pressure Steam

Extractive Steam

CO2 Capture Plant

Combustion
Exhaust Gas

after CO2 Extraction

Exhaust Gas
Extraction

CO2 Capture 

Steam Turbine Heating

   Power equipment that uses superconductivity making 
electric resistance zero is environment-friendly technology 
because it is energy saving due to small loss and it minimizes 

use of underground space due to making equipment compact. 
Technology development of such superconducting power
equipment  is being promoted. 

Copper  Line
Transformer

Underground Substation pipe lines

Transport Injection

Triple
Capacity

Cooling System

Superconducting
Power Cable
1500MW/Line

Copper Line
CV Cable
500MW/Line

Diverting existing pipe lines

Example of CO2 Capture

Concept of Stable and Large-capacity Power Supply to Urban Areas
with Superconducting Power Equipment  

Image of CO2 Storage

CO2

CO2

Microscope
photograph of aquifer
 ( storing CO2 in the void par t )

Separation ・Capture

Large 
emission 
source

Injection from
Land-based facility

Impermeable layer 

Impermeable layer 

Pipeline transport

Injection from
seafloor facility

Injection from
offshore platform

Pipeline transport

Cooling
Wing

Weight：          1 /2
Installation Area：2/3
Loss：            1/3

+
Current-limiting function

and Fire-proofing

Superconducting Magnetic
Energy Storage (SMES)

 Superconducting
Transformer

 Superconducting
Power Cable

Improvement
after Alteration Conductor

Φ150mm

Former

Insulator

Internal
Semi-conductive Layer

Superconducting
Conductor Layer

External
Semi-conductive Layer
Shielding Layer

Φ150mm

Protecting Layer

Nitrogen Impregnated
Insulating Paper
Superconducting
Shielding Layer

Insulating Pipe Outer Pipe
Insulating Pipe Inner Pipe

Anti-corrosive Layer

Flue Gas Decarburization System Flow Chart
Nanko Thermal Power Station, The Kansai Electric Power Co.

Active power control enables flexible operation in dealing with problems
including voltage fluctuation in long distance power transmission, loss 
of electric generator synchronization, etc.

Separation ・Capture



● A reduction of 130 million t-CO2 means that approximately 10% of Japan’s CO2 emissions 
     which is currently approximately 1.27 billion t-CO2 can be reduced.

CO2 reduction
effect of
heat pumps

Possibility for  CO2 reduction through heat pump use
      If conventional combustion systems for air conditioning and hot water supply which amounts to 50% 
of the civilian sector (homes and businesses) along with warming, drying and ventilation of the industrial 
sector are all replaced with highly efficient heat pump systems, approximately 130 million t-CO2 /year of 
CO2 can be reduced.

1,230
770

1,350
1,400

1,010

b.Electric Vehicles

If all mini-vehicles in Japan are replaced with 
electric vehicles, CO2 emissions is expected to 
be reduced by approximately 26 million t-CO2 per 
year, which is equivalent to approximately 2% 
of CO2 emissions in Japan.

     Electric vehicles offer the benefit of reduced air pollu-
tion and more effective use of primary energy resources. 
Additionally, recharging these vehicles during late-night 
hours when electricity demand is low would contribute to 
leveling an electric usage and a more efficient use of power 
facilities. We thus promote research and development 
activities on these topics. Electric utility industry has coop

erated intensively with automobile companies to conduct 
driving tests and develop new fast chargers aiming for 
the full scale, practical use of electric vehicles.  To shore up 
further promotion and spread the use of electric vehicles, 
the entire industry plans to purchase about 10,000 electric 
vehicles including plug-in hybrid cars as our own vehicles 
by fiscal 2020. 

The iMiEV electric vehicle for business use by Hokkaido 
Electric Power Co., Tokyo Electric Power Co., Hokuriku 
Electric Power Co., The Kansai Electric Power Co., The 
Chugoku Electric Power Co., Kyushu Electric Power Co., 
Okinawa Electric Power Co. and Mitsubishi Motors Corp.

The R1e electric vehicle for commercial use
by Tokyo Electric Power

and Fuji Heavy Industries Ltd.

a.R&D and Promotion of High-Efficiency
  and Load-Leveling Equipment and Appliances
  Japan’s power companies have aggressively 
worked to develop and encourage the use of 
energy-efficient electric appliances and systems 
to achieve further energy conservation and load 
leveling in power demand. One result of such 
efforts is the development of a heat pump water 
heater using a CO2 refrigerant through joint 
research with manufacturers and others. This hot 

water supply system uses a naturally occurring 
form of energy, the heat of the air, to heat water. 
CO2 refrigerant / heat pump water heaters advance 
energy conservation in the water heating area, and 
as such their use is expected to grow at a quicken
ing rate. Power companies will continue to develop
and promote high efficiency and load-leveling 
equipment and appliances.

ECO CUTE runs on naturally occurring heat 
energy in the air instead of burning fossil 
fuels, as with conventional hot-water supply 
systems. Instead of a combustion system, 
ECO CUTE uses a high efficiency heat pump 
such as those found on appliances like air 
conditioners. With its high energy efficiency 
( it has a COP＊1 of more than 4 ), ECO CUTE 
consumes only one-fourth the heat energy 
required to heat water. This means it can 
reduce CO2 emissions by about 60% com-

pared to a combustion-based supply system. 
In addition, its use of naturally occurring 
CO2 as the refrigerant ( the substance that 
conducts the heat energy ), means less 
damage to the ozone layer as compared to 
CFC refrigerants and very little contribution 
to global warming, as well as excellent 
heating properties. Throughout Japan, more 
than 1.5 million ECO CUTE units have been 
installed (as of September 30, 2008), account-
ing for an estimated 900,000 t-CO2 saved.

0 5,000 10,000 15,000 (10,000t-CO2)
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CO2 emissions
 (million t-CO2) 

CO2 emissions
from mini-vehicles under

the present conditions
(Estimate value for fiscal 2005)

CO2 Emissions
Suppression Potential

Approx.
26 Million t-CO2

CO2 emissions
if all mini-vehicles
are replaced with
electric vehicles

30

20

10

0

PassengerFreight

Trial Calculation of
CO2 Emissions Suppression
by Electric Vehicles (Mini-vehicle )

Hot-Water Supply System ( ECO CUTE ) with CO2 Refrigerant Heat Pump

＊1  COP ( Coefficient of Performance) =
Heating Capacity (kW)

Electric Power Consumption (kW)

18,900

Current CO2 emissions
( FY 2002 results )

If all heat sources
used heat pumps Reduction of approx. 131.14 million t-CO2  ( Approx. 70%)

The CO2 emissions reduction potential is:

5,760

Commercial
hot water

supply

2,300

Approx.

Approx.

Home hot water
supply

3,600

Home
heating

4,400

Commercial
air conditioning

4,300

Industry sector

4,300

1 million ECO CUTE units
have been shipped by 

domestic manufacturers. 

Efforts to Energy Saving

Calculations by The Heat Pump 

& Thermal  Storage Technology

Center of Japan



EcoCute Hot Water Supply System Diagram Overall Energy
Efficiency of Local Area
Air Conditioning Services

1

Electricity

Bathtub

Shower

Kitchen

=

    Various forms of unutilized energy, such as exhaust heat 
emitted from buildings, factories, substations or sanitation 
plants and energy from temperature differences discharged 
by sea, river or sewage are recovered as the effective 
thermal energy through heat pumps, and can be utilized 
for regional heat supply. Such regional heat supply services 
operations can make a significant contribution to reducing 

the use of fossil fuels and the emission of sulfur oxides 
( SOx ), nitrogen oxides (NOx) and the greenhouse effect-
causing gas, CO2. Electric power companies in Japan are 
strongly advocating and promoting the introduction of this 
type of waste heat recovery as it can help achieve more 
efficient energy use and better power demand load-leveling 
in combination with heat storage systems.

b.Promoting the  Operation of  Regional Heat Supply Services
   Using Untapped Energy
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Sources: The Japan Heat Service Utilities Handbook ( fiscal 2007)

Cogeneration System: 0.6 to 0.8+Electricity Enegy Atmospheric Heat1 3

Network of Heat Sources

Conceptual Illustration of Local Air Conditioning Service
Using Urban Waste Heat

Utility Service Center Plant Regional heat supply serviceusing river water
( Hakozaki area )

Points Investigated: Areas where both heating 
media - cold water and hot water
( including steam and hot water supply ) - are 
supplied mainly to commercial and business 
facilities.
Converted into electricity at 9.76 MJ /kWh and 
city gas at 45 MJ / m3.
Overall Energy Efficiency = Thermal Quantity 
Sold / Primary Energy Input

10,0001,000 100,000 1,000,000 10,000,000

    Electricity usage is subject to considerable variations 
according to the season and the time of day. Reducing 
these demand fluctuations, or load-leveling, helps raise the 
efficiency of existing power-generating facilities and reduce 
the necessity of constructing new power stations, thus 
contributing to energy conservation and environmental 
protection. In particular, load leveling is strongly recommended 
as a governmental policy in the Kyoto Protocol Target Attain
ment Plan because load leveling has a significant effect on 
CO2 emission reduction. In practice, the industry’s specific 
load-leveling measures are as follows:

c. Promoting Load-leveling
   in Power Demand Regenerative systems contribute to load-leveling by 

storing heat at night when the electricity load is lower 
and using cold / warm thermal heat stored in a thermal 
storage tank during the day. A highly efficient heat 
pump adopted as a heat source unit ensures consider
able energy conservation effects due to the release of 
higher heat quantity than input energy, the rated oper
ation that makes the most of thermal heat stored at 
night during the day and the improved efficiency while 
regenerating heat using the cool outdoor air at night.

Extended use of regenerative systems1

Electricity rates are structured to offer consumers options based 
on the season or a time band, nighttime usage and the regenera
tion adjustments contract. The electric power industry uses these 
electricity rate menus as an indirect means to level power demand.

Load leveling with electricity rate systems

Monthly Electric Power Consumption 
(Annual Load Curve) Ten companies combined
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     One of the policies of Japan’s electric power in
dustry is to continuously develop new measures and 
technologies to improve environmental protection and 
reduce energy consumption, both independently and 
in cooperation with manufacturers and related indus
tries. As a matter of policy, the industry offers technical 
assistance and support to other electric power indus
tries, specifically in the form of educational programs 
for foreign trainees, the dispatch of technological 
specialists overseas, and a regular exchange of infor
mation and technology with other electric power in
dustries around the globe. To meet the worldwide need 
for stable energy supply and environmental conser
vation, in recent years there has been an increased 
global commitment toward technological cooperation 
on environmental measures for coal-operated thermal 
power stations as well as on nuclear power. Respond
ing to this call for greater global cooperation, intensive 
exchange programs with engineers from overseas 

have been conducted by the electric power industry. 
With the exceptional, efficient energy conversion 
technologies and the environmental preservation 
technologies that the industry already has accumu
lated, and the expected results of ongoing research 
and development, the industry hopes to make major 
contributions toward energy conservation and envir
onmental protection in both advanced and developing 
countries. The industry considers it especially neces
sary to tackle the issue of global warming through 
international cooperation. The industry actively looks 
for opportunities to cooperate with advanced countries 
in creating technologies that will further reduce fossil-
fuel consumption. At the same time, through the Japan 
Electric Power Information Center and in cooperation 
with electric power corporations and related compa
nies, the industry seeks to introduce technologies 
suited to specific economic and social conditions in 
developing countries.  

    The Asia-Pacific Partnership on Clean Develop-
ment and Climate, also known as APP, is a regional 
partnership by public and private sectors among the 
United States, Australia, China, India, South Korea, 
and Japan formally established at a meeting of Minis
ters in Sydney, Australia in January 2006.  Its goal is 
to appropriately deal with environmental pollution, 
stable supply of energy, climate change, and other 
problems arising with the increasing energy demand in 
the Asia-Pacific region. (Canada was added as an offi
cial member at the 2nd ministerial meeting held in 
October 2007.) In the “Power Generation and Trans
mission Task Force” which is one of the task forces 
that the Federation of Electric Power Companies of 
Japan participates in, the “Best Practice for Power 
Generation” including peer review activity 6 ) targeting 
maintaining and improving thermal efficiency of the 
existing coal thermal power plants, was selected as 
the “Flagship Project” for its effectiveness in the reduc
tion of CO2. Until now, 4 peer review activities have 
been implemented including the 1st peer review at the 
Takasago Thermal Power Station of Electric Power De

velopment Co., Ltd. in April 2007 followed by the 2nd 
peer reviews in India in February 2008.  In the 3rd peer 
review ( held in April 2008 in the US ), concrete propos
als for maintaining and improving plant thermal effi
ciency were made at the Columbia Coal-fired Power 
Station and Edgewater Coal-fired Power Station. We 
also estimated CO2 reduction potential and confirmed 
that they would have potential 90,000 t-CO2 reduction 
annually (capability of thermal efficiency improvement 
by 1 to 1.5% ). In the 4th peer review ( in June 2008 in 
Australia ), we confirmed that they would have a poten
tial 24000 t-CO2 reduction annually ( potential of ther
mal efficiency improvement by 0.5%) at Loy Yang Power 
Station. Through the peer review activities 6 ), it is ex
pected that technology and know-how would be shared 
and improved between participants involved in the op
eration and maintenance of the coal-fired thermal 
power plants, thermal power plants in participating 
countries would be developed, and their heat effi
ciency would be maintained or improved. We will pro
mote these activities further by creating checklists 
and green handbooks based on the achievements.

   The electric util ity industry also plans to 
actively roll out initiatives that contribute to 
the promotion of energy conservation and CO2 
reduction by customers. These include providing 
information that helps customers in their energy 
conservation and CO2 reduction activities and 
proposing measures through diagnosing their 
energy usage. For example, we introduced infor
mation of creative ways to use electric household 
appliances for energy savings on our homepage 
and brochures. We also strive for providing infor
mation by listing the electricity usage in the same 
month of the last year on the “Notification of elec
tricity usage ( meter inspection notices )” that is 
provded when the meter is checked every month.
Especially, starring in fiscal 2007, promotion of the 
“Household Eco-Account book” is promoted by the 
entire industry. As part of “visualization”, promotion
of the utilization of Household Eco-Account book
is actively promoted.

   Electric Power companies have conducted
various education support activities to contribute to
local community so as to serve as the catalyst of
enabling children who will be responsible for the
next generation to think of, understand, and volun
tarily act on the future energy and environment. 
To be more specific, we implement educational 

support that can be useful for energy and environ
mental education by offering environmental and 
energy courses, providing educational materials for
finding assignment or research study, and offering 
“an opportunity of hands-on study” including the 
power equipment tour and science events.   

Nature Walk at Chiba Thermal Power Station, Tokyo Electric Power Co.

Homepage of Kansai Electric Power Co. 
http://www.kepco.co.jp/kankyou/csr/communication/kakeibo.html

●Tokyo Electric Power nature school activities at                 
  Oze and greenery  at power plants
●“Invitation to the Forest” forest activity with partici-
   pation by the public utilizing company-owned forests
●1 million tree planting (Kyushu Homeland Forestation Program)

●Environmental tree planning program (approx. 100 hectares)

●Zanpa Shiosai no Mori forest restoration
●Presenting seedlings to customers (schools, etc.) for planting
●Participation in afforestation volunteer programs
●Management of company-owned forests for water 
   source cultivation
●Setting of forest preservation policies

Examples of forest preservation and planting efforts

a.Environmental Energy Education Support

c.PR activities and provision of information aimed at
  energy conservation and CO2 reduction

a.Participating in the Asia-Pacific Partnership (APP) on 
   clean development and climate

b.Cooperation with Community
      The electric utility  industry is cooperating with afforestation and forest management activities in
various locations including management of company-owned forests and greenery at power plants.
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[ CO2 Emissions Control Targets]
The electric power industry sets CO2 emissions control 
targets using CO2 emissions per kWh of electric power 
consumed by power industry customers ( this is known 
as the user-end CO2 emissions intensity). The industry 

has declared that “From fiscal 2008 to fiscal 2012 we 
aim to reduce CO2 emissions intensity by an average of 
approximately 20% from the fiscal 1990 level, to about 
0.34kg-CO2/kWh.” 

[ Result of CO2 Emissions ]
CO2 emissions intensity (user-end electricity) was 0.453 
kg-CO2/kWh in fiscal 2007, which was up by 0.043 kg-
CO2/kWh compared to fiscal 2006. Due to the Niigata 
Prefecture Chuetsu Offshore Earthquake in 2007, the 
capacity factor of nuclear power plant facilities greatly 

decreased compared to that of fiscal 2006. Electric en
ergy by hydroelectric power plant generation decreased 
compared to that of fiscal 2006 because of low flow 
rate. Therefore, electric power by thermal power gen
eration rose substantially.

[ CO2 Emissions Control Measures]
The efforts to suppress CO2 emissions by the electric 
utility industry are mainly divided into two as shown 
below. One is “supply-side low-carbon energy ( reduction 
of CO2 emissions intensity)”, and the other is “Efficient 
energy usage at demand-side” ( promoting energy conser
vation per industry, transportation, business, and house
holds as well as highly efficient electric equipment ).”

a. Supply-side low-carbon energy 
   (reduction of CO2 emissions intensity)
 ● Expanding use of non-fossil energy sources
 ・ Promotion of nuclear power generation based on the
    premise safety assurance and restoring confidence
 ・ Development and expansion of the use of renewable energy
 ● Improving efficiency of electric power equipment
 ・ Further improvement of thermal efficiency of thermal power plants
 ・ Reduction of transmission and distribution loss
 ● International effort
 ・ Active utilization of Kyoto Mechanism, etc.
 ・ Sectral approaches of electric power

b.Improvement of the energy usage
    efficiency at demand-side
 ● Energy conservation
 ・ Electrif ication promotion and application of high 
    efficiency and energy conservation
 ・ PR-activities and provision of information aimed at energy 
     conservation and CO2 reduction
 ● Efforts by electric utility industry as users
 ・ Efforts in the office-use energy conservation
 ・ Efforts in using company own vehicles

Research and Development
Clean Coal Technology, CO2 capture and storage tech
nologies (CCS)
Technologies for efficient use of electricity
(EcoCute, electric vehicle )

○ Further improvement of thermal 
   efficiency of thermal power plants
Electric utility industry are dealing with improvement of 
thermal efficiency of thermal power plants, such as 
introduction and the expansion of use of highly efficiency 
equipment including LNG combined cycle generation, 
technology development of Integrated Coal Gasification 
Combined Cycle ( IGCC) to utilize coal effectively.  Last year, 
the latest heat resistant material and cooling technology 
have been introduced to the gas turbine to increase 
combustion temperature, achieving a high thermal effi
ciency of 59%, the highest level in the world, ( lower 
heating value standard)  Also, coal is an excellent fossil 
fuel to realize energy stable supply and economic effi
ciency, so coal is crucial energy for a stable supply.  
Regarding the technology of the Integrated Coal Gasifi
cation Combined Cycle (IGCC) for effective utilization of 
coal, the operation test on the demonstration equipment
was started in September 2007.

September 2008

Measures to mitigate climate change
CO2 Emissions Control Initiatives
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Statistics for Trainees
from Developing Countries through

 the Japan Electric Power Information Center
( FY 2007)

Source: Japan Electric Power Information Center

Statistics for Japanese Specialists
Sent to Developing Countries through 

the Japan  Electric PowerInformation Center 
( FY 2007 )

Source: Japan Electric Power Information Center

Former U.S.S.R, 
Eastern Europe 

3 Persons (1.9%) 

c. Involvement in CO2 Reduction Activities through International Cooperation
  The Kyoto Mechanisms＊ are expected as measures that 
complement domestic policy because of their contribution 
to preventing global warming and their cost effectiveness in 
reducing CO2 emissions. The industry is conducting projects 
that help reduce CO2 emissions and feasibility studies for 
other projects overseas, including biomass power generation, 
thermal efficiency improvement projects and afforestation 
projects. Such projects are targets of the Joint Implementa
tion and Clean Development Mechanisms stipulated in the 
Kyoto Protocol. The industry also provides investment to 
such entities as the World Bank’s Carbon Fund and the 

Japan Greenhouse Gas Reduction Fund ( JGRF ) that Japan’s 
industries participate in, and is otherwise actively involved 
in projects to prevent global warming. The industry is also 
actively involved in technology transfer to developing nations 
by instruction on energy-saving technologies and seminars 
on improving and managing thermal efficiency though projects 
to prevent global warming and afforestation. Global warming 
prevention activities will continue in the future on a global scale.

b.Accepting trainees from developing countries 
   and dispatching professional engineers to provide technical assistance
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     We have actively implemented international exchanges and technical assistance through electric companies and overseas power 
survey organization.  We continuously accepted trainees from various countries and dispatched professional engineers in fiscal 2007. 

COOPERATION

Poland

Hungary

Bhutan

Thailand

Malaysia

Singapore

South Korea
Pakistan

Indonesia

Vietnam

Australia

New Zealand

Ukraine

China

India
Honduras

Clombia

Brazil

Chile

Overseas CO2 reduction/absorption projects by the Japanese Electric Utility Industry

 Asia・Oceania
121 Persons (77.6%)

Asia・Oceania 
49 Persons (92.5%)

Expanding use of non-fossil energy sources

Improving efficiency of electric power equipment

○ Promotion of nuclear power 
   on the precondition of ensuring safety
   and restoring trust
Nuclear power is of great importance because CO2 is not 
emitted when generating electricity. It stands to play a 
central role in future initiatives in Japan to counter global 
warming. Along with working to restore the public’s trust in 
nuclear power, the industry will continue to make the pro
motion of nuclear power a top management priority. In 
cooperation with the government, the industry will devote 
maximum effort to “locating sites for nuclear power plants”, 
“raising the capacity factor ”, “establishing the nuclear fuel 
cycle”, and “strengthening back-end measures”, all while 
putting safety above all else and eliciting the understand
ing of local communities and the general public. Also, we 
will strive to further improve credibility based on the 

“Guidelines for seismic design evaluation of nuclear 
power reactor facilities” for nuclear power station, which 
was revised in 2006, and the seismic safety at  Kashiwa
zaki-Kariwa Nuclear Power Station, which was affected 
by Niigata. Prefecture Chuetsu Offshore Earthquake in 
2007. On the assumption of safety, we will contribute to 
improve utilized capacity by means such as condition-
based maintenance that have been already implemented 
in other countries, online maintenance, flexible operating 
cycles, power uprating and upgrading inspection technology
and safety evaluation technology.

○Development and expansion of
   the  use of renewable energy sources
The Special Measures Law Concerning the Use of New 
Energy by Electric Utilities (Renewable Portfolio Standard 
(RPS) Law) mandates use of electricity such as that 
from renewable energy and we intend to continue to live 
up to our obligations. In addition, with setting up wind power 
generation and solar power generation facilities, we are 
working on suppressing CO2 emissions by mixing wood
chip biomass and sewage derived fuel in coal-fired 
power plans. The electric utility industry has been coop
erating with the Green Power Fund, and the Green Power 
Certificate System as part of a long-term effort to promote 
the use of renewable energy sources. Regarding further 
development and expansion of the use, issues still remain 
such as wind and solar power are easily influenced by 
weather, and require high initial costs and  connection 
with grid, such as the need to set up systematic links as 
storage batteries. Therefore, we are going on these issues 
with government to work as well.

※Special measures law related to use of new energy by electric utility industry

＊Refers to emissions trading (ET ), joint implementation (JI ) and the clean development mechanism
  (CDM) stipulated in the Kyoto Protocol.

Africa 
6 Persons (3.8%)

Total 

156
Persons

Central & South America 
3 Persons (1.9%)  

Former U.S.S.R, Eastern Europe
4 Persons (7.5%)

Near & Middle East
  23 Persons (14.7%)  

Total 

53
Persons

Environmental Action Plan of
 the Electric Utility Industry



Conclusion

The electric power industry has long trained personnel in environmental 
fields by accepting trainees from developing countries and providing 
technical assistance by dispatching specialists from Japan. With 
regard to participation in projects overseas and technology collabora
tions, the industry has conducted initiatives in consideration of local 

environmental issues and global-scale environmental preservation. 
These include biomass power generation, afforestation and measures 
to reduce the environmental impact of thermal power plants. The electric 
power industry plans to continue to aggressively promote these kind 
of initiatives that give adequate consideration to the environment.

Environmental Considerations in Overseas Projects

The Japanese power companies have established in-house environmental 
management systems by establishing an environment department, and 
their involvement in efforts to protect the environment has been 
disclosed through CSR reports and websites. As for environmental 
management systems, each power company actively and voluntarily 

commits to various measures based ion its own policies, such as the 
reinforcement of an internal environmental management system in com
pliance with the requirements of the ISO 14000 series of international 
promotion of environment management and the acquisition of the ISO 
14001 certification for its representative business establishment.

Promotion of Environmental Management

In Japan, for which more than 80% of its primary energy derives from 
offshore supplies, the nuclear fuel cycle, which recycles uranium and 
plutonium recovered from spent fuels, is an effective system. The cycle 
brings out the properties of nuclear power production by securing 
stable energy sources while complementing a recycling economy. A 
chemical reprocessing plant for spent fuels is under construction in 
Aomori Prefecture to establish the nuclear fuel cycle, and the plant is 
scheduled to start operation in 2008. The industry is continuing with 

various activities to help people better understand the “Plu-thermal” 
plan, in which plutonium recovered from spent fuels will be used in 
existing light water reactors as an MOx fuel ( Mixed Oxide Fuel : a 
mixed fuel of uranium and plutonium ). This policy is based on Japan’s 
national principle of not storing surplus plutonium. In the future, the 
use in fast breeder reactors, on which R & D efforts are in progress, 
would be most effective, and its practical application should dramatically 
improve the utilization of uranium resources. 

Recycling by the Nuclear Industry

Management of chemical substances The electric utility industry has 
carried out PRTR (Law Concerning the Reporting, etc. of Releases to the 
Environment of Specific Chemical Substances and Promoting Improve
ments in Their Management ) studies since 1997, even before the rele
vant laws were enacted, in an effort to precisely monitor release and 
transfer volumes at power generators and other facilities as the amount 
of special chemical substances gradually increase. A system for reporting 

emission volumes and other factors was introduced in April 2002 and was 
based on the PRTR Law. Under this system, electric utility companies gather 
information on the release and transfer volumes for specific chemical 
substances at each of their facilities and report their findings to the national 
government. In the future, the industry will endeavor to appropriately 
control and maximally reduce emissions of these chemical substances.

Management of Chemical Substances

[ Waste Recycling Rate Target ]
As power supply and demand grow, so does the amount of waste 
generated as a result. The industry forecasts its total volume of waste 
will expand to 10.2 million tons in fiscal 2010, about twice as much as that 
in fiscal 1990. Seeking to reduce the amount of waste finally disposed of 
and to realize a society based on a recycling economy, the industry has 
set a target of reaching a waste-recycling rate of 95% by fiscal 2010.

[ Waste Recycling Achievements ]
Waste generated by the industry amounted to 10.62 million tons in fiscal 2007, a 
increase of 0.85 million tons from the fiscal 2006 level. This is because the 
amount of power generated from coal-fired power plants increased. On the other

hand, the recycled volume has increased by 0.86 million tons from the previous 
year to 10.30 million tons. The result is that a recycling rate of 97% was 
achieved in fiscal 2007, and we continued achieving our high target of recycling 
rate of 95% since 2006. Coal ash makes up the greatest part of the waste, 
accounting for 7.68 million tons. Of that, 7.46 million tons are recycled, mainly as 
raw material for cement and admixture for concrete, or as land development 
material. Renewed resources are produced from nearly all of the total scrap 
metal and the construction waste material generated, and every possible effort 
is made to produce renewed resources from other waste products as well. All 
gypsum, which is a byproduct of the desulfurization process, is used to produce 
renewed resources such as gypsum boards and as an ingredient for cement.

Establishing a Recycling-based Society
Measures for waste reduction and recycling

 ● Coal  Ash:          Recycling of coal ash remains an important issue,  thus
                              we are working on the development  of applications
                                and a technology to handle large volumes of coal ash
                                in a stable manner.
 ● Desulfurized gypsum:  We will maintain 100% re-utilization.
 ● Other wastes:     Actively implement 3R

[ The Three R’s and Future Efforts ]

The electric utility industry continues to work on the following issues in 
order to form a recycling-based society.
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As shown in this brochure, the energy conservation and environmental preservation efforts by Japan’s electric power industry are contributing 
toward the solution of environmental problems such as global warming and acid rain.  The leading role of the government and international 
cooperation system are indispensable in scientific elucidation of its mechanisms, the search for new sources of energy, and the establishment 
of appropriate countermeasures to environmental problems, on the issue of global warming. The industry expects appropriate response 
of the government and international organizations, and will cooperate positively for the preservation of the environment at the private level.

Having entered in the first commitment period of the Kyoto Protocol, 
the Kyoto Protocol Target Attainment Plan was revised in March.  Also, 
the former Japanese Prime Minister, H. E. Yasuo Fukuda, made a speech, 
entitled ‘In pursuit of “Japan as a Low-carbon Society,”’ on June 9, 2008,  
G8 Summit ( Hokkaido Toyako Summit ) was held in July.  In-depth dis
cussions were made for the post Kyoto Protocol domestically and 
internationally.  Electricity is essential for sustainable development of 
society and economy and also effective energy for environmental 
measures.  Therefore, the electric utility industry will make maximum 
efforts to cope with the items below on supply and demand sides.

◆ To simultaneously achieve a stable supply, 
    economy and environmental
compatibility, we have been promoting the use of nuclear power and 
the establishment of the nuclear fuel cycle. General Electric Utilities in 
Japan seek to achieve the goals in Japan’s Framework for Nuclear 
Energy Policy by building and expanding nuclear power stations, to 
increase the share of non-fossil energy supply to 50% by fiscal 2020 
based mainly on nuclear power.

◆ Expanding the use of renewable energy sources
As Japan is a narrow country with distinct climatic conditions, the 
potential for solar-power generation is high.  It can be installed on the roof 
of buildings.  However, the installation costs of solar-power generation 

systems are high, and cost reduction of solar panels is a big challenge 
for implementation.  We, the electric utility industry, take the initiative in 
introducing mega solar power generation ourselves in order to verify 
the influence of large-scale solar power generation on the transmission 
network.  In addition, we will continue to establish 140,000 kW class mega 
solar power plants in about 30 locations nationwide by fiscal 2020.

◆ Efforts for Higher Energy Consumption Efficiency
We are working to raise energy consumption efficiency in the industrial, 
transport, commercial and residential sectors by encouraging a shift to 
electricity and the use of efficient electric apparatuses including heat 
pumps, which are examples of advanced technologies produced by Japan. 
Specifically, we are promoting the installation of “Eco-Cute” water heating 
systems under public-private cooperation and aiming at ten million 
installations by the end of fiscal 2020. As for electric vehicles, we will 
introduce about 10,000 electric vehicles for business use by 2020.

In addition to above 3 main items, we will cope with “effective utilization 
of fossil fuel” and also more actively develop “approach per sector”, 
which provides technical aid or assistance with developing countries for 
increasing efficiency of coal-fired power with a focus on APP. 

Response to the Problem of Global Warming from a Long-term Perspective
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The electric utility industry recognizes the importance of the Kyoto 
Mechanisms as measures that complement domestic policy because of 
their contribution to preventing global warming and their cost effective
ness in reducing CO2 emissions. The industry will also continue to 
promote projects that utilize such efforts as the Kyoto Mechanism 
and afforestation, and utilize suppressed CO2 emissions in achieving 
its targets. As for sectral approaches, CO2 emission by 7 countries, 
the United States, Australia, China, India, South Korea, Japan, and 
Canada, which participated in Asia-Pacific Partnership ( APP) on Clean 
Development and Climate, excesses 50% of total emission in the world.  
Therefore, striving to reduce the emissions of these 7 countries would 
have great significance and the electric utility industry also actively 
deals with this activity.  To be more precise, we work on expanding the 
use of our operation and maintenance technology to coal-fired power 
plants in developing countries with low thermal efficiency, in order to 
maintain and improve thermal efficiency through peer reviews.

International Initiatives

Since fiscal 2000, the electric utility industry has been implementing 
measures to reduce consumption of electricity for the companies and 
of fuel for its own transport. Each company has set targets, and is 
making the efforts to suppress CO2 emissions.

Research and Development
In response to the issues of global warming, the industry is researching 
and developing technologies such as customers conserve energy, 
clean coal technology, capture and storage of CO2 in the gas emitted 
by the thermal power plants, nuclear technologies, and technologies 
related to utilizing forests as carbon sinks. Also, We will actively col
laborate with the government in the fields related to the electric utility 
industry in technology development that is crucial to future low-carbon 
and energy savings technologies, which were selected to reduce CO2 
to a large extent in the “Cool Earth-Energy Innovation Technology Plan” 
written by the government in March, 2008.

[ Future Efforts and Issues ]
The targets found in the electric industry’s environmental action plans 
were set based on supply and demand forecasts and nuclear power 
development plans from that time (1996 ) and assumed full-scale 
efforts. Due to undecided operation plans for the Kashiwazaki-Kariwa 
Nuclear Plant of Tokyo Electric Power, which has been shutdown due 
to effect of the Niigata Prefecture Chuetsu Offshore Earthquake in 2007,
it is difficult to envision the influence on CO2 emissions till 2012 at the 
moment. The above measures include improvement of capacity factor 
for nuclear facilities through various ingenious efforts, development and 
popularization of energy-saving devices and use of Kyoto Mechanism 
by participation in CO2 reduction projects. Going forward, the electric 
utility industry will continue to commit its full efforts to achieve its 
target by steadily implementing existing measures and by strengthening 
the following initiatives in order to further improve effectiveness.

◆ Promotion of nuclear power on the precondition of
    ensuring safety and restoring trust
◆ Further improvement of the efficiency of thermal power
    and review of methods for managing thermal power
◆ Active utilization of the Kyoto Mechanisms, etc.

Efforts by the electric utility industry as users

○ application of high efficiency and energy conservation
The electric utility industry will promote electrification and diffusion of 
highly efficient electric equipment, such as heat pumps, which is an 
advanced technology in our country, so as to contribute to energy utili
zation efficiency in industry, transportation, business, and household 
sectors.  In particular, we will make efforts to expand the use of “CO2 
refrigerant heat pump type electricity water heating supply machines 
(EcoCute),” which can greatly reduce CO2 compared to conventional 
water heaters, with joint efforts of the public and private sectors. 

○ PR-activities and provision of information aimed at
   energy conservation and CO2 reduction
The electric utility industry also plans to actively roll out initiatives that 
contribute to the promotion of energy conservation by customers. These 
include providing information that helps customers in their energy con
servation and proposing measures through diagnosing their energy 
usage. Especially, promotion of the “Household Eco-Account book” is 
promoted by the entire industry. As part of “visualization”, promotion of 
the utilization of Household Eco-Account book is actively promoted. 
Also in “Cool Earth 50” announced by former Prime Minister Abe in May 
2007, he proposed the development of a national movement with the 
motto “1 kg of CO2 reduction per person per day” and electric utility in
dustry agreed to its major point and decided to develop the activity.

Energy conservation




