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1. Outline of Electricity Market
In Japan

©2004 The Tokyo Electric Power Company, INC. All Rights Reserved. 2



The 10 Electric Power Companies & J-POWER -~ -

€ 10 Power Electric Power Companies (EPCos)

B Provide a retail supply through an integrated system
Including generation, transmission, and distribution.

B J-POWER

B Major Wholesale Electric Utility selling power on a wholesale

basis to EPCos.
Power market structure in Japan
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The 10 Electric Power

€ System peak load (Total, FY2003): 167,267MW
€ Electric energy sales (Total, FY2003): 834,305GWh.
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Pattern of Electricity Usage

€ Due to the demand for Air-conditioning, the Japanese
power demand has its peak in summer.

Daily E_Ia-c:h'ic l.I_sa in Summer for Ten Companies Annual Electric Use for Ten Companies
(Day with the highest ecorded energy usa)
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(Ref.) E'iectricitv Supply-Demand Relationship in Japan -

¢ Demand fluctuates more sharply as compared to other
countries and regions.

Load Curves in Countries and Region (each peak load = 100%)
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€ Transmission networks
of electric companies

National Trunk Line Connections

are connected (except Transmission Line (S00KY)
) Transmission Line (187kY~275kV)
for Okinawa) to ensure = DC Transmission Line
- - @ Switching Station or Substation
a stable_ and efficient @ Frequency Converir Faclly (FC.)
nationwide supply. & AC-DC Convertr Faciity

(e.g. emergency situations
resulting from accidents,
breakdowns, or summer
peak demand)

| FC (Frequency
Changes) stands
between 50Hz- and
60Hz-zones.

(Source: FEPC)
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(Ref.)Duration of Yearly Forced Outages per Customer
(TEPCQO's case) . e
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2. Electricity Liberalization
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Progress of Electricity |

¢ Discussion on electricity liberalization started early 1990s
m Background: the high-cost structure in Japan, increasing demand for
elimination of price variance between domestic and overseas markets,
trend of sector reform in regulated industries (e.g. telecommunications
and financial industries)

¢ In 1995: Amendment of the Electricity Utilities Industry Law (effective

In December 1995)
m Liberalization of (Introduction of IPPs)

m Introduction of wholesale power bidding system:
»6.66GW in total during 1996-99 was invited.
»28.341GW, fourfold of the invitation, was tendered, 7.38GW of which was
successful.

¢ In 1999: Amendment of the Electricity Utilities Industry Law (effective

In March 2000)
m Introduction of for eligible customers of extra-high
voltage

¢ In 2003: Amendment of the Electricity Utilities Industry Law (effective
iIn April 2005)
m Expansion of the liberalized market.

diberalization

11



Goals of Electricity Libe
¢ Promotion of public interests by providing rate
reductions and improving service level through

competition

¢ liberalization cannot be realized without compatibility
between enhanced efficiency and protection of public
Interest requirements.

— | Enhanced efficiency

Consistent Universal service

Supply reliability

Public interest requirements

Energy security

Environmental protection

©2004 The Tokyo Electric Power Company, INC. All Rights Reserved.

ralization
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Current Scheme
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¢ Partial liberalization of the electricity retail market

B Eligible Customers

» Contract Demand: 2,000kW or more

» Connected to an extra-high-voltage system of not less than 20 kV

» About 30% of total electricity demand

€ New Entrants (Power Producer and Supplier: PPS) became able to provide
power to eligible customers by using “wheeling service,” offered by Electric
Utility Companies, to transmit their electricity.

: Other Electri¢| Wholesale
Generation Utility Cos. Suppliers PPSs
Transmission Electric Power Company
& A/
Distribution Wheeling Service >
Retail
! v v

Other Customers

Elgible Customers
(Contract Demand = 500kW)

Self
Generation

Surplus
Supply

v
Self

Special
Electric
Utilities

\ 4

Consumptiol

Special
Regional
Customers

_ —
[ Regulated } ( Non-Regulated ]

[ Accounting Separation (to avoid internal subsidies) }
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Wheeling Service (Open access'to transmission lines) =

¢ Electric Utility Companies must accept application of new
entrants for wheeling service.
m Establishment of

¢ Rules of Wheeling Service ensure public interests and
fairness
m Electric Utility Companies are to:
> wheeling service-related information in advance.
> customer information.
» operate dispatching control

m New Entrants are to:

» cope with the principle of “the same supply at the same time in 30
minute timeframe”

» comply with dispatching order to maintain the network security

¢ In case of disputes, ex post regulation is exercised.

©2004 The Tokyo Electric Power Company, INC. All Rights Reserved. 14



New entrants (PPSs) to the market

¢ New entrants (as of July, 2004)
m 15 “Power Producers & Suppliers (PPSs)™:

Total capacity i1s 5.04GW

& The share of PPSs (as of July, 2004)

m In TEPCOQO’s service area, 8 entities began operation, and have

captured 372 customers and 1.21 GW.

m The total share is only 4%, but

©2004 The Tokyo Electric Power Company, INC. All Rights Reserved. 15
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3. Further Liberalization
(Framework of New Institutional
Arrangements)
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Japanese own model:

maintaining the vertically integrated system

L 4

Characteristics of electricity

| Electricity cannot be stored; therefore, supply and demand must be kept in
balance in real-time.

| Power supply is less elastic. Since it takes quite a long time to construct a
power plant, additional supply capacity is not made available soon if there is a
power shortage.

| Power demand is also less elastic. Electricity is characterized by a lack of
substitutability. Electricity is a necessity of life and economic activity. People
find it difficult to refrain from buying electricity even if it is highly priced.

¢

Conditions Specific to Japan

| Low self-sufficiency ratio in the energy supply

| Sharp demand fluctuations

| Long lead time for construction of facilities

| Steady demand growth and the necessity of capacity expansion to meet it

Incumbent utilities should be maintained as a supplier with responsibility of
supply security under the vertically integrated system from generation to
retail. The utilities are particularly accounted for integral development and
operation for generation and transmission facilities as well as promotion of
nuclear power.

Under the current amendment of the Electricity Utilities Industry Law, the
structural regulation (i.e. unbundling) is not adopted as long as the
behavioral regulation is properly functioned.

|_A
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Key Points in the design of inszti;ﬁ'?j?iional arrangements -

4. Simultaneous

1. A wholesale exchange market Pursuit of Nuclear
Tl \ Power Promotion
IPPs and others Other Electric utilities New entrants
Generation
¢ 3. Rules and oversight

Transmission Transmission System
& Organization”

%"— of “Neutral
— .

Distribution : _
Wheeling Service
— Behavioral regulation

<= lectri
o toe ectr!c power
' companies
v 4 v v
Retall High-voltage Extra-high-voltage
customers customers
Regulated Liberalized

2. Expansion of
liberalized market
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1. A wholesale exchange market - -

€ Japan Electric Power Exchange (JEPX)

B Participation in exchange is voluntary, and not
mandatory.

B A private non-profit organization

B Partners (investors):

v' A total of 21 investors as of now, including nine electric power
companies plus the Electric Power Development Co., Ltd., 11
new entrants (PPS), and power generators. (as of July 2004)

B Members (participants):

v Those firms that have either power generation capacity or
retail demand, or agents who are employed by such firms.

©2004 The Tokyo Electric Power Company, INC. All Rights Reserved. 19
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[ 1

act demand
Voltage

-

27%

[ 2,000kW ]

(20,000V)

Expanding to

63% of TEPCQO's
demand

Extra-high-Voltage customers

Large-scale factories, department stores,
hotels, office buildings, etc.

(Contract Demand 2,000 kW)

14%

o

[ 500KW ]

Large-scale factories(with an industrial complex

Middle-scale factories, supermarkets, etc.
(500kW Contract Demand < 2,000 kW)

l Effective from April 2004 ]

22%

[ 50kW |

Small-scale factories, supermarkets, etc.
(50kW Contract Demand <500 kW)

Effective from April 2005 }

(6,000V)

(100 200V )

Low Voltage and lighting demand

Small-scale factories, stores and household
(Contract Demand < 50kW)

[ Beginning a discussion that is slated for April 2007 }

/
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3. Rules and oversight of

“Neutral Transmission System Organization (NSOY”~

€ NSO is a self-governing organization operated by private entities (e.g.
EPCos, PPSs), maintaining the process of neutrality.

In order to secure the fairness and transparency in transmission and
distribution segments, NSO formulates basic rules (e.g. for development,
access and operation of interconnection facilities) as well as implement
market oversight and dispute-settlement.

v T&D segments in electric power companies set forth and disclose a
detail rules based on the rules formulated by NSO, and also
disclose other rules on their own judgments.

“Electric Power System Council of Japan (ESCJ)” was designated as

NSO in June 2004

v' 46 participants (including 10 EPCos, as of 13 July, 2004)

Neutral-positioned academic experts are involved in decision-making

process in addition to the market participants.

v Voting power is proportionately allocated in order to secure
neutrality as well as technicality.

€ The government (i.e. METI) overseas the neutrality of decision-
making process, leaving the operation of NSO itself to the initiative of

NSO members.

21



Electric Power Wholesale generators/ Others
Companies self - generators (e.g. academic experts)

v v \ 4 v

Genera Assembly
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Auditor udit —p Board of Directors > Board of Trustees
udi
(Business/
Accounting) v ¢
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(incl. Rule-making Committee)
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4. Simultaneous Pursuit of Nucléar Power Promotion =~

1 . .
& Analysis and assessment of cost structure covering

the back end of the nuclear industry and entire
profitability of nuclear power

&® Arrangement of sharing roles between the
government and private sector will be made and
consistent with the present system, based on the
results of the analysis and assessment

—

» The concrete system and measures such as a financial
scheme will be discussed by the end of 2004.

©2004 The Tokyo Electric Power Company, INC. All Rights Reserved. 23



Proposed Financial Scheme for Back-end Cost

Customers of PPSs()

Customers of EPCos

plant and disposal cost of TRU waste)

[For kWhs that were already generated]
(Collecting the back-end costs from all customers in the
next 15 years, which were not covered in the previous
scheme, such as decommissioning cost of a reprocessing

[For kWhs that will be generated in the future]
(Colleting the back end cost from customers of EPCos

through electricity tariff)

Collection period:
15 years

Use of “wheeling charge” scheme

EPCos

[Existing internal fund }

Transferring to an exterral fund in 15 years

Cash out

[eMelpylin

< <

N

External fund

.

*PPSs (Power Producers & Suppliers): Alternative suppliers, New market entrants

uawAied

e.g. INFL

(for reprocessing
operation)




SFnie

4. Nuclear Power and Fuel Cycle
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Nuclear Power Plants indapan « «~

€ 52 commercial nuclear reactors are in operation with a total
generation capacity of 45,742 MW.

Tokyo Electric Power Co.— (Commercial plants, as of March 2004)
Kashiwazaki Karwa Electric Power Development Co.-Ohma
—
1 2 3 4 5 6 || 7 Hokkaido Electric Power Co.—~Tomari
Tohoku Electric Power =<
Hokuriku Electric Power Co.-Shika \ 11 2 | Co.-Higashidori 112113
ERE |1Q Tokyo Electric Power Tohoku Electric Power Co.-Onagawa

Co.-Higashidori

] En

Y
The Japan Alamic Power Co.—Tsuniga

| |ENE . puiok Elacine Fraer (s /" Toko keticPoverCo-Fushina Daic
The Kansai Electric Power Co.-Mihama =

B an e

Takyo Electric Power Co.~Fukushima Daini

BRG]

The Kansai Electric Power Cc:-.—é-ﬁl'h'n

1 2 3 4

i ] 3 4

The Kansai Eleciric Power CD.—T;‘I-‘:;FEma The Japan Atomic Power Co.—Tokai Daini

BEEE

% : Power Go—Sh Chubu Electric Power Co.—Hamaoka
2 3

£
e = ' | 1 || 2 | 3 ||l af|ls
The Chugoku Electric Power Co.+ H‘

Kaminoseki D g , ,

" > Kyushu Electric Power Co— Shikoku Electric Power Co.~lkata (Source:
Kyushu Electric Power Co—Genkai | =Spg¥  Sendai '
f s nln aee %5
| E=Rjjen A Number of Units [Tntal Dutput (M)

_ Operational 52 45, 742
Output scale B Operating Under construction a 4, 750

ﬁ ﬁ a Under construction | {Preparing for construction 12 16, 318
Under SOOMW Undar 1,000MW  Over 1,000MW ﬁ Preparing for construction | Sagay 68 66,810 26
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Interna%nal Cbrﬁ‘ban

Generating Capacity of Nuclear Power Plants in Major Countries

Unit: MW(Number of Units) (As of Dec.31, 2002)
USA 4

France $
[ () a2
Flussia( 22,556 (30) (O 3,000 (3)

Germany( 22,35 (19) ()

Kmea(mm(: ()mmw)

Japan

K BmE .

U Under Construction & Planned
Ukraine 5,000 (5) poratng (.

Canada . World Total 373,727 (436) 60,056 (66)
Sweden [111"'

g!aas

(Note) An advanced thermal reactor, "Fugen" and a prototype FBR, "Monju" are included in Japan.
(Source) Japan Atomic Industrial Forum 27
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Internatlonal Campai'l

Power Generation Volume by Source ior Ma|or Countries

(2001)
Hydroelectricity Total Violume

Nuclear Energy Others (GWh)
0. 52| |24 3863815

1.2
China 75.9 |3.2|i 18.4 |o.1 1,504,089

Japan 23.1 [ 11s ] 249 [ s 81 []1e 1033183
Russia 19.0 [y 42.4 [ 154 | 196 Jo3 889,333

Coal Qil Natural Gas
U.S.A. 51.3 lsas] 167

Canada 20.1 [ 61 180 | _ 56.7 []13 587,864
Germany 51.9 o0 | 285  Jas[ ]41 579816
India 78.3 ”3.5. 128 |lo7 576535
France |451[31 5 . | 136 [lo7 546,007
UK. 348 | Ttg 37.2 ij] 16 383,471
Brasil [ 54 | 104l 81.7 [Ml2o 327874
Korea 39.2 [ 85 [ 108 _15_]0.2 281,508
ltaly |__135 | 27.6 | 38.3 [ 172 | ]34 271,804

- s [ss[ 7 I e o2 2sece
World 38.7 [75 [ 183 [ ] 166 []17 15476182

0 20 40 60 80 100(%)

(Note) Figures do not necessarily total to 100% due to rounded numbers.
(Source) |EA, "Energy Balances of OECD Countries, 2000-2001"
IEA, "Energy Balances of Non-OECD Countries, 2000-2001"




Utilization Rate (%)
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(Source) METI ) )
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Nuclear Fuel Cycle Policy

L4

€ Japan has adopted a nuclear fuel cycle policy which
offers lots of advantages.

B Japan’s spent fuel has been reprocessed in the U.K. and France.
However, in order to further enhance energy security, Japan has
turned to recycling spent fuel itself to establish nuclear power as

a domestic energy source, because Japan has few natural

resources.

B [n addition, It conserves uranium resources, and the volume of
high level waste (HLW) is reduced to less than half by

reprocessing spent fuel, which lightens the burden on final
disposal of HLW.

©2004 The Tokyo Electric Power Company, INC. All Rights Reserved. 30
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Nuclear F

Uranium Ore Yellow Cake
—
— —
= : =
— Uranium
Uranium Mine Refining Plant - = | | Hexafluoride
Reprocessing Plant Conversion
I/ &b High-level Recovered Plant
A Radioactive Waste ' —— Uranium
I =
' — — ~T— Recycing
High-level Radioactive 7] (Recovered waniumiplutorium) [

Waste Management Facility

Liranium
’ Hexafluoride
i s
—
— Spent Fuel ; I
N —  T— [
, —— | Reconversion
High-level Intermediate Storage [] I Plant
Radioaciive Waste Facility of Spent Fuel Nuclear T Uranium
Disposal Facility Power Station - — Dioxide
Low-level ; o
Ragioaciive Waste Assembly O |——
@/ ./ Fuel Fabrication
Plant
Low-level Radioaclive
Waste Disposal Facility (Source: FEPC)

31



Japan Nuclear Fuel Limited (JNEFL)

€ Owned in large part by EPCos, and operates 3 types of facilities:

B the Uranium Enrichment Plant,
B the Vitrified Waste Storage Center for high-level radioactive waste,
B the Low-level Radioactive Waste Disposal Center.

€ Preparing for overall operations at its large-scale Reprocessing Plant
€ Planning to construct a MOX Fuel Fabrication Plant.
(&z of the end of September 2003)

Rentocessing Plant Vitrified Waste Uranium Enrichimernt Low-lewvel Radioactive
3 8 atorage Center Plant Waste Disposal Center

Dishital, Rokkasho-mura,

[yvasakatal Rokkasho-muara,

it Elamilata- s, & omori Prefecture Elamilata- s, & omori Prefecture
[Fresent]
" : approz. 200,000m*
[l processing capacity] |Storage capacity for witrified ﬂgg?ﬂi?;%ﬁ?ﬁﬂ equivalent to approx.
Canacit a0 ton-TTiyve ar waste returtied from overseas [Planned] otie trdllion 200 liter diams
PRty [Gpent fuel storage capacitsy) [Fresent] 1,440 canisters 1,500 ton-SWilfvear [Flatued]
3,000 ton-TT [Future] 22280 caristers (ma:-:l.mmn el approx. A00, 000w

equivalent to approx.
thiee mallion 200 hter diams

[Aggetate catisters teceived] | [n operation with a capacity | [Aggetate diams recerved]

Curretit .
Statue Under construction 516 of 1,050 ton-soale-SWWlyear 143755
cnﬂét;zf ton Approx. 214 inflon yen 20 billion yen™ Approx. 250 billion yen. | Approx 160 billion yen™

Atart of constiuction : 1992 | Statt of constraction ; 1988 | Start of cofistraction ; 1990

atatt of constraction : 1993
atart of operation : 1992 atart of operation : 1992

BIHOETE Start of operation : 2006 Start of storage : 1995

(*) Construction expense regarding 1440 caristers of witrified waste
i**) Construction expense regardin EDD,DDDH'LE lowr-lewrel radioactive waste! s quivalent to one milhion 200 liter doams
xp =4 =4 q

(Houtce) INFL's brochure and others
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