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E-1. Generating Capacity of Nuclear Power Plants in the World

As of December 31, 1998
(Gross Qutput)

In Operation Under Construction Planned Total
Country - Region X10 MW Units X 10 MW Units X10 MW Units X 10 MW Units
1| USA 10,162.1 104 10,162.1 104
2 | France 59793 55 606.0 4 6,585.3 59
3 | Japan 4,508.2 52 220.5 3 356.3 3 5,085.0 58
4 | Germany 2,220.9 19 2,2209 19
5 | Russia 2,125.6 26 360.0 4 536.0 7 3,021.6 37
6 | United Kingdom 1,417.3 35 1,417.3 35
7 | Ukraine 1,281.8 14 500.0 5 1,781.8 19
8 | Republic of Korea 1,201.6 14 570.0 6 1,771.6 20
9 | Canada 1,061.5 14 1,061.5 14
10 | Sweden 1,043.7 12 1,043.7 12
I1 | Spain 763.8 9 763.8 9
12 | Belgium 599.5 7 599.5 7
13 | Taiwan 5144 6 270.0 2 784.4 8
14 | Bulgaria 376.0 6 376.0 6
15 | Switzerland 3279 5 327.9 5
16 | Lithuania 300.0 2 300.0 2
17 | Finland 276.0 4 276.0 4
18 | China 226.8 3 390.0 5 682.0 7 1,298.8 15
19 | South Africa 193.0 2 193.0 2
20 | India 184.0 10 88.0 4 588.0 12 860.0 26
21 | Hungary 184.0 4 184.0 4
22 | Czech Republic 176.0 4 194.4 2 370.4 6
23 | Slovak Republic 174.0 4 88.0 2 88.0 2 350.0 8
24 | Mexico 130.8 2 130.8 2
25 | Argentina 100.5 2 74.5 1 175.0 3
26 | Romania 70.6 1 264.0 4 334.6 5
27 | Slovenia 66.4 1 66.4 1
28 | Brazil 65.7 1 130.9 | 130.9 1 3275 3
29 | Netherlands 48.1 1 48.1 1
30 | Armenia 40.8 1 40.8 1
31 | Kazakhstan 15.0 1 192.0 3 207.0 4
32 | Pakistan 13.7 1 325 1 46.2 2
33 | Iran 200.0 2 152.0 4 352.0 6
34 | Cuba 88.0 2 88.0 2
35 | DPRK 200.0 2 200.0 2
36 | Egypt 187.2 2 187.2 2
37 | Israel 66.4 1 66.4 1
Total 35,849.0 422 3,806.8 46 3,448.8 46 43,104.6 514
(previous year) (36,469.7) | (429) | (3,526.1) | (43) (3.9168) | (s1) | (43912.6) | (523)




E-2. Generating Capacity of Nuclear Power Plants by Region

As of December 31, 1998

(Gross Output)

In Operation Under Construction Planned Total
Region - Country X10 MW Units X 10 MW Units X 10 MW Units X 10 MW Units
North America
1| US.A 10,162.1 104 10,162.1 104
9 | Canada 1,061.5 14 1,061.5 14
subtotal 11,223.6 118 11,223.6 118
Western Europe
2 | France 5,979.3 55 606.0 4 6,585.3 59
4 | Germany 2,220.9 19 2,220.9 19
6 | United Kingdom 1,417.3 35 1,417.3 35
10 | Sweden 1,043.7 12 1,043.7 12
11 | Spain 763.8 9 763.8 9
12 | Belgium 599.5 7 599.5 7
15 | Switzerland 327.9 5 3279 5
17 | Finland 276.0 4 276.0 4
29 | Netherlands 48.1 1 48.1 1
subtotal 12,676.5 147 606.0 4 13,282.5 151
Asia
3 | Japan 4,508.2 52 220.5 3 356.3 3 5,085.0 58
8 | Republic of Korea 1,201.6 14 570.0 6 1,771.6 20
13 | Taiwan 514.4 6 270.0 2 784.4 8
18 | China 226.8 3 390.0 5 682.0 7 1,298.8 15
20 | India 184.0 10 88.0 4 588.0 12 860.0 26
32 | Pakistan 13.7 1 32.5 1 46.2 2
35 | DPRK 200.0 2 200.0 2
subtotal 6,648.7 86 1,301.0 19 2,096.3 26 10,046.0 131
Ex~-Soviet Union
S | Russia 2,125.6 26 360.0 4 536.0 7 3,021.6 37
7 | Ukraine 1,281.8 14 500.0 5 1,781.8 19
30 | Armenia 40.8 1 40.8 1
31 | Kazakhstan 15.0 1 192.0 3 207.0 4
subtotal 3,463.2 42 860.0 9 728.0 10 5,051.2 61
Eastern Europe
14 | Bulgaria 376.0 6 376.0 6
16 | Lithuania 300.0 2 300.0 2
21 | Hungary 184.0 4 184.0 4
22 | Czech Republic 176.0 4 194.4 2 3704 6
23 | Slovak Republic 174.0 4 88.0 2 88.0 2 350.0 8
26 | Romania 70.6 1 264.0 4 334.6 5
27 | Slovenia 66.4 1 66.4 1
subtotal 1,347.0 22 546.4 8 88.0 2 1,981.4 32
Africa
19 | South Africa 193.0 2 193.0 2
36 | Egypt 187.2 2 187.2 2
subtotal 193.0 2 187.2 2 380.2 4
Latin America
24 | Mexico 130.8 2 130.8 2
25 | Argentina 100.5 2 74.5 1 175.0 3
28 | Brazil 65.7 1 130.9 I 130.9 1 327.5 3
34 | Cuba 88.0 2 88.0 2
subtotal 297.0 5 293.4 4 130.9 1 721.3 10
Mid East
33 | Iran 200.0 2 152.0 4 352.0 6
37 | Israel 66.4 ] 66.4 1
subtotal 200.0 2 218.4 5 418.4 7
Total 35,849.0 422 3,806.8 46 3,448.8 46 43,104.6 514
(previous year) (36,469.7) | (429) (3.526.1) | (43) (3.916.8) | (51) (43,912.6) | (523)
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E-3. Outline of the Survey

Every year, the Japan Atomic Industrial Forum
(JAIF) puts out a report on the current status of the
world’s nuclear power plants (NPPs). This year’s re-
port was based on a survey of some 90 electric utili-
ties worldwide, from 33 countries and regions. The
data are valid as of the end of 1998.

* %k *

—Asian Development
Picking Up Pace—

Two Units Go Online in South Korea

At the end of 1998, there were 422 NPPs operat-
ing around the world,seven fewer than the previous
year. Their combined capacity was 358.49 GW, down
6,207 MW from 1997. Ten units suspended for vari-
ous reasons, however, have been excluded from oper-
ating units, since they are not going to restart in the
near future (classified as “shut down”). Some 46
units were under construction with a combined ca-
pacity of 38,068 MW, compared with comparable
figures of 43 units and 35,261 MW the year before.
A further 46 units were in the planning stage, with a
combined capacity of 34,488 MW (compared with 51
units and 39,168 MW the year before) .

Two new nuclear power plants entered commercial
operation in 1998—Wolsong—3 and Ulchin—3—both
in South Korea. That brings South Korea’s total
number of NPPs to 14, with a combined capacity of
12,016 MW, pulling the country ahead of Canada and
Sweden to 8 th place in the world, after Ukraine.

Construction Started at Four New Units in Ja-
pan, South Korea, and China

In 1998, construction was begun at four units
worldwide: Higashidori—1 of Japan’s Tohoku Electric
Power Co., Ulchin—5 and—6 of South Korea, and

Qinshan Phase III-1 of China. China’s Lingao—2
(PWR, 1,000 MW) was scheduled to begin construc-
tion on January 15, 1998, but that date had been
pushed ahead to December 30, 1997, so cannot be
counted in the year under review. Six new units are
slated to begin construction in 1999: Shika-2
(ABWR, 1,358 MW) and Hamaoka—5 (ABWR, 1,380
MW), both of Japan; Lianyungang—1 (Russian PWR
=VVER-1000, 1,060 MW) of China; Tarapur—3
and—4 (both PHWRs, 500 MW) of India; and Lung-
men—1 (ABWR, 1350 MW) of Taiwan.

In addition, South Korea’s Ulchin—4 reached the
first criticality on December 14, 1998, and will begin
operating in December 1999. First criticality is also
in the works in 1999 for Kaiga—-1 and-2 and Ra-
jasthan—3 (all PHWRs, 220 MW) of India, and
Chashma (PWR, 325 MW) of Pakistan.

Outside of South and East Asia, the only major de-
velopment worldwide was the connecting the grid at
Mochovce—1 (VVER—440, 440 MW) of Slovak Re-
public on July 4, 1998. The results of bidding for
Turkey’s first NPP were due to be announced in
1998, but delays in the evaluation of the bids have
forced the date to be postponed until this year. Plans
to construct Balkhash—1, =2 and—3 (all VVER-640,
640 MW) in Kazakhstan were also put on hold, and
await the government’s final decision in the summer
of 1999.

Six NPP Units Closed

JAIF’s latest survey confirmed that a total of six
units closed during the year under review: Tokai NPS
(started operation in 1966) of Japan; Millstone—1,
Zion—1 and—2 (started 1971, 1973 and 1974, respec-
tively) of the U.S.; Superphénix (started 1986) of
France; and Chernobyl—1 (started 1978) of Ukraine.
Their combined capacity was 5,065 MW.

Tokai NPS, Japan’s first commercial reactor, did
not face any technical problems in continuing its op-
eration, and was not closed down for that reason.
However, as the country’s only gas—cooled reactor

(GCR), it suffered from being

South Korea ~Wolsong—3 (CANDU, 700 MW)

South Korea  Ulchin=3 (PWR, 1,000 MW)

New NPPs in 1998 (Commercial Operation Begun)

August 11

TOTAL 2 Units (1,700 MW)

too costly in terms of both unit
electricity generation costs and
maintenance expenses. The three

July 1 NPP units in the U.S. were also

closed down for economic rea-
sons, since they were judged to
be uncompetitive in terms of gen-

eration costs in an era of deregu-




Connecting the Grid

Construction Begun

Mochovce—1 (PWR, 440 MW)

Qinshan Phase III-1 (CANDU, 700 MW)
Ulchin—=5, 6 (PWR, each 1,000 MW)

Higashidori—=1 (BWR, 1,100 MW)

June 8
September

December 24

TOTAL 4 Units (3,800 MW)

lated electricity markets.

Regarding the Superphénix—a prototype fast reac-
tor (FR)—the French government made the decision
in February 1997 to close it down immediately. After
the permit to cease operation was issued in December
1998, the official procedures to close it down ensued.

As for the Chernobyl—1, the Ukraine ministers ap-
proved a program on November 1998 to close it
down, after which the NPP regulatory officials of the
nation issued a permit to Energoatom to cease its op-
eration, as well as permission to make preparations
for closing it down in December 1998.

Operation Suspended at Three Units

Ontario Hydro of Canada suspended operations at
Bruce-3 (A) and—4 (A) (both CANDU, 904 MW)
during the year. The suspension was part of a five—
year project, started in August 1997, to upgrade the
efficiency of the company’s nuclear power plants.
The current plan is to restart operations at the sus-
pended plants, depending on future market directions
and the plants’ economy. However, since the plants
are clearly not operating at the moment, they have

been excluded from this report’s statistics.

Elsewhere, in Germany, a lawsuit has caused the
temporary suspension of operations at the Mulheim—
Karlich NPS (PWR, 1,302 MW). The protracted na-
ture of the lawsuit has made it impossible to predict
when plant operations will resume, so the plant’s
status has been classified as “shut down”.

In Sweden, the government selected Barsebick—1
(BWR, 615 MW) as the first plant to be closed after
it decided to adopt a phase—out policy, and had
planned to carry out the closure on July 1,1998.
However, a lawsuit against the government’s decision
caused a delay in the execution of that plan. The
country’s supreme administrative court ruled on May
1998 that the nuclear power plant was allowed to
continue operating until pending legal matters are set-
tled.

South and East Asia Accounts for 61% of
Planned NPPs

Looking at a geographical breakdown of nuclear
power development, there is no NPPs being con-
structed or planned in North American and Western
Europe outside of France.
In contrast, some 34.2%

U.S. Zion—1, =2 (PWRs, each 1,085 MW)

Japan Tokai NPS (GCR, 166 MW)

NPPs Closed Down in 1998 (listed chronologically)

U.s. Millstone—1 (BWR, 689 MW)
Ukraine  Chernobyl-1 (LWGR=RBMK, 800 MW)
France Superphénix (FR, 1,240 MW)

of all plants being con-
structed in the world, and
60.8% of those being
planned, are located in
Asia, which currently ac-
counts for only 18.5% of
global operating nuclear
capacity. Those figures
once again highlight the
accelerating speed of nu-

January 15
March 31
July 17
December 15

December 30

TOTAL 6 Units (5,065 MW)

clear power development
in Asia.




—Extension of NPP Lifetime
Becoming a Global Trend—

In the current survey, utilities were asked about the
extension of the lifetime for their NPPs. The re-
sponses revealed a variety of situations: some coun-
tries have a operating license, while others place re-
strictions dependent on the design lifetime. Mean-
while, several other countries do not have any special
limits on their NPP lifetime. At any rate, one thing
that 1s becoming clear is that most countries are start-
ing to extend the lifetime of NPPs. The average age
of NPPs worldwide has mnow reached 17 years.
Thanks to “life cycle management”, which involves
broad—based maintenance, including the monitoring
of major equipment, most utilities are confident of
prolonging NPP operation.

60-Year Lifetime Emerging in the U.S. and
Elsewhere

The survey results showed that most countries had
set a 40—year design lifetime and/or licensing period.
In the countries of the former Soviet Union and in
Eastern Europe, which use the old Soviet—type reac-
tors, 30 years has been stipulated for NPP operational
period. Despite the differences in reactor type and

economic system, however, most countries are con-
templating the extension of lifetime.

In the U.S., applications have been submitted to
the Nuclear Regulatory Commission (NRC) for a
20—year extension of original 40-year operating li-
cense for the following plants: Calvert Cliffs—1 and—2
(both PWRs, 880 MW), and Oconee—1, —2 (both
PWRs, 887 MW), and Oconee—3 (PWR, 893 MW).
Both NPPs plan to replace their steam generators
(SGs) in line with the extension. A similar license re-
newal applications are being considered for several
other NPPs, including Surry—1 and—2 and North
Anna—1 and—2. Meanwhile, several other electric
utilities in the U.S. have said that they are not even
thinking about renewing the operating licenses for
their NPPs. Also, early closure is being considered
for several NPPs whose performance is not up to par.

In other countries, Switzerland’s Beznau NPP and
Finland’s Olkiluoto NPP may be operated up to 60
years. Extending the lifetime of NPPs are being con-
sidered in Spain, Sweden, Mexico, Ukraine, Hungary,
and China. However, some countries have taken no
concrete action in this regard, such as Pakistan, Ro-
mania, and Argentina. Moreover, several countries—
Slovenia, Lithuania, Taiwan and Brazil-have stated
flatly that they have no plan to extend lifetime at this
juncture.

Country Breakdown of Average NPP Age

As of December 31, 1998

Country - Region Age (yrs) Country - Region Age (yrs)
1 United Kingdom 26.2 17 Slovak Republic 16.3
2 Pakistan 26.0 18 Slovenia 16.0
3 Netherlands 25.0 19 India 15.0
3 Kazakhstan 25.0 20 Japan 14.9
5 Canada 24.7 21  France 14.2
6 Switzerland 23.0 22 Brazil 14.0
7  Sweden 19.8 23 South Africa 13.5
8 Argentina 19.5 24 Ukraine 13.2
9 Finland 18.8 25 Hungary 13.0

10 US.A. 18.7 26 Lithuania 12.5

11 Belgium 18.4 27 Czech Republic 12.3

12 Germany 17.9 28 Armenia 12.0

13 Russia 17.4 29 Republic of Korea 9.4

14 Spain : 16.8 30 Mexico 6.0

15 Taiwan 16.7 31 China 4.7

16" Bulgaria 16.5 32 Romania 2.0
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E-4. Current Status of Japan

Japan’s First Commercial Reactor Terminates
Operations

On March 31, 1998, the Tokai Power Station
(GCR, 166 MW) of the Japan Atomic Power Com-
pany (JAPC) terminated its generation of electricity,
bringing to an end 31 years and eight months of suc-
cessful commercial operations. The construction of
Japan’s first commercial reactor began in January,
1960, with the unit entering commercial service in
July, 1966. During its long history, the Tokai Power
Station has made major contributions to the develop-
ment of nuclear power generation in Japan, and been
the training ground for countless of the nation’s fin-
est nuclear engineers. Its record includes a total of
215,230 generating hours, approximately 29 TWh of
generated electricity, a lifetime availability factor of
77.5%, and a capacity factor of 62.9%. It underwent
periodic inspections 26 times.

There would have been no technical problems in
continuing operations. The company decided to de-
commission the reactor because, being gas—cooled, it
had a higher unit cost of generation than LWR’s, due
to the large size of the reactor and heat exchanger
relative to its output. Maintenance and fuel cycle
costs were also higher, as it was the only reactor of
its type in Japan.

The company will remove approximately 16,000
spent fuels from the reactor, to be shipped to a re-
processing plant in the U. K., and decontaminate the
reactor and some systems, including piping. It will
then study the radioactive distribution at the station
and consider methods of dismantling it, consulting on
the final procedures with the central and local gov-
ernments, and other electric utilities. It will take five
to ten years to dismantle and remove the station. The
site will eventually be restored to an empty lot, avail-
able for reuse. The decommissioning expenses are es-
timated at approximately ¥25 billion.

As a result of closure of the Tokai station, the
number of operating Japanese nuclear power plants
(including the prototype ATR “Fugen”) dropped to
52, with a total generating capacity of 45,082 MW.
Total generated electricity in 1998 (all sources) was
879.4 TWh, of which 307.5 TWh, or about 35%,
was nuclear. Nuclear generated electricity decreased
by 3.2%, from 317.7 TWh in 1997, because of the
closedown of Tokai and a shroud replacement at the
Fukushima—Daiichi-3 NPS. A national average ca-

pacity factor of 82.8% was achieved another re-
cord high after the 82.6% of 1997

above 80% for the third consecutive year.

remaining

Construction of Onagawa-3 NPS Reaches
Halfway Point

As of the end of 1998, construction of the Tohoku
Electric Power Co.’s Onagawa-3 NPS (BWR, 825
MW) was on schedule and 50% complete. That
month (December, 1998), the plant passed pressure
and leakage inspections of its reactor containment
vessel by the Ministry of International Trade and In-
dustry (MITI). Installation of the reactor containment
vessel is planned for January, 2000. Commercial op-
eration is set for January, 2002.

Construction of Higashidori-1 NPS Launched

On December 24, 1998, the Tohoku Electric Power
Co. launched construction of its Higashidori—1 NPS
(BWR, 1,100 MW), following receipt of MITI’s ap-
proval the same day. After confirming the construc-
tion with Aomori Prefecture, the company will lay
the foundation for the reactor building in, it hopes,
February, 1999. It has been ten years since nuclear
plant construction has taken place at an entirely new
site, the last being the Hokuriku Electric Power Co.’s
Shika—1 NPS, and this will be the first nuclear power
station in Aomori. It is Tohoku Electric Power’s
fourth nuclear unit, with the third, Onagawa—3, cur-
rently under construction. Start of commercial opera-
tions is planned for July, 2005. Total construction ex-
penses are put at approximately ¥428 billion.

Submission of the plan for Higashidori—1 to the
Electric Power Development Coordination Council
(EPDCC) was in July, 1996, after which it was in-
cluded in the government’s power development basic
plan. Following a second public hearing in Novem-
ber, 1997, MITI granted permission to install a reac-
tor on August 31, 1998, based on reports from the
Nuclear Safety Commission and the Atomic Energy
Commission. Tohoku Electric plans to build the Hi-
gashidori—=2 NPS. Tokyo Electric Power Co.
(TEPCO) also plans to build two units at the same
site.

Second Hearings for Hamaoka—-5 and Shika—2
NPS’s

On June 4, the Nuclear Safety Commission spon-



sored the second public hearing on the Hamaoka—5
NPS (ABWR, 1,380 MW), which the Chubu Electric
Power Co. plans to construct in the town of Ha-
maoka, Shizuoka Prefecture. On August 18, the com-
pany concluded agreements on fisheries compensa-
the last of
the seven unions the construction will affect. On De-
cember 14 and 15, having been asked by MITI in
conjunction with the construction, the Nuclear Safety
Commission and the Atomic Energy Commission, re-
spectively, reported back that there were no problems
in terms either of safety or peaceful use. Based on
those reports, MITI is expected to grant permission
soon. Construction may thus commence as early as
the spring of 1999, with a target for commercial op-
erations of August, 2005.

A second hearing on the Hokuriku Electric Power
Co.’s Shika—2 NPS (ABWR, 1,358 MW) was held
by the Nuclear Safety Commission on October 16,
1998, in the town of Shika. The company hopes to
obtain permission from MITI around September,
1999, and launch construction immediately after that.
The unit is scheduled to go into commercial service
in March, 2006.

tion with two local fishermen’s unions

First Public Hearing on Shimane—3 NPS

On November 11, MITT’s
Agency of Natural Resources
and Energy sponsored the
first public hearing on the
Shimane—3 NPS (ABWR,
1,373 MW), to be built in
the town of Kashima by the
Chugoku Electric Power Co.
The company intends to sub-
mit the plan to the EPDCC
scheduled in March, 1999.

Kaminoseki NPS Takes
Step Forward in Obtain-
ing Land

The Chugoku
Power Co. intends to submit
its plan to the EPDCC in
July, 1999, for the Kami-
noseki — 1 & -2 NPS’s
(ABWR’s, 1,373 MW “
each), which it plans to con-
struct in Kaminoseki, Yama- O/

Electric

LE

Kaminoseki

guchi Prefecture, on the Setonaikai Inland Sea. The
revision in September, 1998, of the Act for Planning
the Ultilization of National Land made it possible to
obtain land prior to submission of the plan to the
EPDCC, and the company began negotiations with a
land owner who had already agreed to sell. In De-
cember, agreement was reached with a local commu-
nity association on an exchange of common land,
where the company plans to build major facilities, for
other land owned by the company. Some residents,
however, are against disposal of the common land
and are ready to take legal action.

Problems at Ohma on Fisheries Compensa-
tion Solved

The Electric Power Development Co., in connec-
tion with the Ohma NPS (ABWR, 1,383 MW) it
plans to construct in Aomori Prefecture, concluded
additional compensation agreements with two local
fishermen’s unions on August 21, 1998. The addi-
tional amounts totaled approximately ¥3.6 billion,
and, together with the previously agreed amounts,
brought total fisheries compensation to ¥15,082 mil-
lion. In August, 1995, the company changed the
original plan for an advanced thermal reactor (ATR,
606 MW) to a ABWR which will be the world’s first

JR Railway Line

yanai

o\ 0
the Inland Sea% 4
O

1 Kaminoseki NPP Construction SiteJ
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Ohma

Ohma NPS
Construction Site

Tsugaru Straits Higashidori NPS
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reactor to be fully loaded with MOX fuel assemblies.
This resulted in doubling the sea area to be affected
by hot discharge water, and additional compensation
was required.

Upon conclusion of the agreements, MITI's
Agency of Natural Resources and Energy sponsored
the first public hearing in the town of Ohma on De-
cember 17, 1998. At the hearing, questions encom-
passed a wide range of issues, from economy and the
safety of full-core MOX use, to local employment
during construction and information disclosure. The
company will begin with MOX fuel loading one—
third of the core. That will be increased to a full—core
load during refueling over the next five to ten years.
The company plans to submit the plan to the EPDCC
in July, 1999, and to start commercial operations in
2007.

Hokkaido Electric Applies to Local Govern-
ments for Construction of Tomari-3

On July 29, 1998, the Hokkaido Electric Power
Co. submitted its plan for the Tomari-3 NPS (PWR,
912 MW) to the governments of Hokkaido and the
village of Tomari, and, concurrently, submitted an
environmental impact study report to Hokkaido and
the central government in regard to the additional
unit. The company intends to submit the plan to the
EPDCC during 1999, aiming to launch construction
and begin commercial service in 2002 and 2008, re-
spectively.

The unit was designated an “important electric—
power source site requiring special measures’ at a
cabinet meeting to promote comprehensive energy
policies on September 18, 1998
cabinet applies whenever it considers a site especially

a designation the

important to securing a stable, long—term supply of
electricity. Grants are then given to municipalities sit-
ing the designated station, in order to develop medi-
cal and other public facilities.

Progress Toward MOX Use at Fukushima and
Takahama NPS’s

Based on the nuclear fuel cycle policy adopted by
the cabinet in February, 1997, the electric industry
has been working with local authorities toward im-
plementation of plutonium use (MOX use) in light
water reactors (LWR’s) . Acéording to the plan, MOX
fuel will be loaded at two umits the Fukushima—
Daiichi—=3 NPS of TEPCO and the Takahama—4 NPS

of the Kansai Electric Power Co. within 1999,
which will be expanded to 16—18 units among ten
electric utilities by 2010.

On December 16, 1998, MITI issued approval to
the Kansai Electric Power Co. for a change in reactor
facilities, in anticipation of MOX use at the Taka-
hama—3 and—4 NPS’s (PWR’s, 870 MW each) in
Fukui Prefecture. This was the first nationally—
granted authorization to load MOX fuel in an LWR.
On February 23, 1998, based on a safety agreement
with local authorities, the company submitted a pre-
liminary request for concurrence to Fukui Prefecture
and the town of Takahama. Following concurrence
from Governor Yukio Kurita on May 8, the company
applied to MITI for a national safety review. With
the MITI approval, the company has taken a large
step forward in the implementation of MOX use, but
official concurrence from the prefecture and the town
are still pending. According to the initial plan, Units
4 and 3 will be loaded with eight MOX fuel assem-
blies in the spring of 1999 and in 2000, respectively.
Thereafter, the number of MOX assemblies will be
gradually increased up to 40, accounting for one—
fourth of each core.

On November 2, 1998, Governor Eisaku Sato of
Fukushima announced his concurrence to the prelimi-
nary request from TEPCO regarding its MOX use
program at the Fukushima—Daiichi NPS. On the same
day, the local governments of Okuma and Futaba,
Fukushima Prefecture, gave their approvals. On No-
vember 4, the company submitted a request to MITI
for permission to change its reactor facilities concern-
ing the MOX loading. The company plans to load
MOX fuel at Unit 3 during a periodic inspection
around October, 1999.

TEPCO wanted to submit a request to the prefec-
tare for construction of additional units 7 and 8§
(ABWR’s, 1,380 MW each) at the Fukushima—Dai-
ichi NPS and units 5 and 6 at its Hirono Thermal
Power Station (coal—fired, 600 MW each), concur-
rently with the requests to load MOX fuel. The gov-
ernor, however, was rather cautious about additional
nuclear units, and on August 18, based on the safety
agreements with the municipalities, the company had
submitted requests to the towns of Okuma and Fu-
taba, and to the prefecture, for preliminary concur-
rence on the MOX use program first.

Later, Fukushima prefecture strongly urged the
company to give priority to building additional ther-
mal units, and the company then, on January 25,
1999, made its request to the governments of the



town of Hirono and prefecture for approval of Units
5 and 6 at the Hirono Thermal Power Station. The
company, meanwhile, has shown an intention to vig-
orously continue efforts to construct additional nu-
clear units at the Fukushima—Daiichi NPS.

Long-Term Energy Supply and Demand Out-
look Revised After COP 3

Japan’s supply and demand programs to secure a
long—term stable supply of energy and electricity
were issued by advisory bodies to MITIL, as part of
the nation’s efforts to meet the greenhouse gas emis-
sions reduction targets imposed on Japan by the
Third Conference of the Parties (COP 3) to the UN
Framework Convention on Climate Change, held in

Qutlook, the first revision since June, 1994, The new
outlook shows energy supply and demand targets un-
til 2010 that are compatible with economic growth of
about 2% per year, and with the holding of CO:
emissions from energy production to the same level
as in 1990, thus achieving the emissions reduction
targets. On the demand side, industry, households,
and the transport sector must undertake as much en-
ergy conservation as possible, within limits so as not
to adversely affect the economy, and reduce final en-
ergy consumption to 400 million kiloliters in crude
oil equivalent, while at the same time making efforts
to shift to a “supply and demand energy structure in
harmony with the environment.” Through these meas-
ures, oil dependency in primary energy is expected to
drop to 47.2%, down 8 percentage points.

Kyoto in December, 1997.
On June 4, the Supply and
Demand Subcommittee of

Long-term Outlook for Electricity Supply

o o Generated Electricity (Twh) Gross Capacity (x10MW)
the Electricity Utility Indus- FY1996 FY2010 FY1996 FY2010
try Council, a MITI advisory (%6) (%) (%) (%)
group, issued a new Long—
group ne Nuclear 3021 | 346 | 480 | 45 | 4255 | 205|700 %
term Outlook for Electricity :
Coal 123.7 14.2 136 13 2,028 9.8 3,600 14
Supply and Demand——the LNG 2037 | 233 213 | 20 | 4,914 | 236 | 6,450 25
. . Conventional 71.3 8.2 98 9 1,978 9.5 2,120 8
aimed both at securing Pumped 126 | 14 21 2 | 2318 | 112 | 2680 10
a stable Supply of electricity Geothermal 3.6 0.4 12 1 52 0.2 150 1
. . . 3,590 14
and addressing global envi- Oil and Others 154.7 17.7 87 8 5,243 25.1 ~ 3,900 ~16
ronment issues. Total gener- New Energies 1.3 0.1 9 1 — — — —
ated electricity in FY 2010 is Total 872.9 100 1,056 100 | 20,788 100 25,590 100
estimated at 1,056 TWh, Outlook for Pri E s |
down 6.8% from the previ- utlook tor Frimary-Lnergy Supply
" Fiscal Year 2010
ous OU.ﬂOOk. Nu.cleal power Item 1996 (Actual) “Standard” Case “Maximum Measures” Case
generation  remains - at 480 Total Supply 597 mil.kl 693 mil.kl 616mil.kl
TWh, and its share increases Type of Energy Quantity Component | Quantity Component | Quantity Component
by 3 percentage points to 45 Ratio (%) Ratio (%) Ratio(%)
9% . Supply targets for other O%l ' 329 m%l‘kl 55.2 EES m?l.kl 51.6 291 m?l.kl 47.2
Oil (except LPG imports) | 310 mil.kl |S1.9 337 milkl {48.6 271 milkl 144.0
power sources are as fol- LPG imports 152 milt (3.3 16.1 mil.t |3.0 15.1 mil.t 3.2
lows: LNG, 20% (previously Coal 131.6 mil.t |16.4 145 mil.t  |15.4 124 mil.t |14.9
Natural gas 482 mil.t |11.4 60.9 mil.t |12.3 57.1 milt | 13.0
(7N 0, 0L ). =
21%); coal, 13% (15%); Nuclear power 302 TWh |12.3 430 TWh |15.4 480 TWh |17.4
hydropower, 11% (11%); 42,500MW 70,000~ 70,000~
: [¢] oL . St 66,000MW 66,000MW)|
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(O 4%) Total 597 mil.kl |100.0 693 mil.kl |100.0 616 milLkl |100.0

On June 11, 1998, the En-
ergy Supply and Demand
Subcommittee, another MITI

AR

liquor.

. Oil-equivalent conversion is based on 9,250 kilocal/liter.
. New energies include solar energy, power generation using industrial and municipal wastes, and black

. Hydropower generation means ordinary hydropower, not “pumped-up.”
. LNG is converted to tons as 0.72 t/kiloliter.

o W

advisory body, also issued a
new official Long—term En-
ergy Supply and Demand

rounding.

. Please note that figures in the outlook should be interpreted with some flexibility, as a great many unknown
factors are involved, both in terms of energy requirements and the economic environment. Component ra-
tios are based on the oil-equivalent conversions. Totals shown do not necessarily equal 100 because of



Outlook for Final Energy Consumption

(Crude Oil Equivalent mil.kiloliters)

Fiscal Year 1996 (Actual) 2010
“Standard” Case “Maximum Measures” Case
Aver. Annual 1 Aver. Annual
Component Component ) Component Iner
Ratio (%) Ratio () | Licrease Ratio (%) nerease
Sector ’ O 1996~2010 1996~2010
Industry Mil.kiloliters % Mil.kiloliters % % Mil kiloliters % %
195 49.6 213 46.7 0.6 192 479 0.1
Household 102 26.0 131 28.7 1.8 113 28.3 0.8
Transport 96 245 112 24.6 1.1 95 23.7 ~0.1
Total 393 100.0 456 100.0 1.1 400 100.0 0.1

. The industrial sector consists of primary and secondary industries other than those engaged in energy production/conversion or resource extraction

and refining (e.g., coal, oil/ natural gas, oil refining, coke production), but excluding management departments and private transportation.

[se]

. The household sector consists of household consumption (excluding private transportation) and management departments in the industrial section,

plus tertiary industries, not including the transport sector, electric power or gas supply business.

[ S S}

. Oil-equivalent conversion is based on 9,250 kilocal/liter.

o

Study Group on Spent Fuel Storage Measures
Issues Report

On March 24, the Study Group on Spent Fuel
Storage Measures, a joint creation of MITI’s Agency
of Natural Resources and Energy, the Science and
Technology Agency (STA) and the electric utilities,
issued a report stating that it is essential to construct
off-site interim storage facilities for spent fuel from
nuclear power plants. The report points out the need
to ensure storage capacity of approximately 6,000
tons U (tU) in 2010, and some 15,000 tU in 2020. It
calls spent fuel a “recyclable fuel resource,” being a
valuable source of energy for the future. It suggests
the following in regard to the interim storage busi-
ness: (1) Even with seismic considerations, anywhere
in the nation could conceivably be a siting candidate,
and, from the transportation point of view, it is better
to secure multiple locations, rather than centralizing
at one location. (2) The main business entity (enti-
ties) involved should not be limited to the electric
utilities; rather, the field should be open to all private
and third sector companies able to comply with na-
tional safety regulations. The report recognizes that
the spent fuel will be stored until a time when ura-
nium is in short supply.

Policies Finalized on HLW Treatment/Dis-
posal

On May 26, the Atomic Energy Commission’s
Special Committee on the Disposal of High-Level
Radioactive Waste finalized its report on “Basic Con-
cepts in the Disposal of High—Level Radioactive
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. The transport sector includes business transport and private transport in the industrial and household sectors.
. Non-energy demand (raw materials to be used for petrochemical products) is included in the industrial sector.

The sum of the component ratios in each column does not necessarily equal 100 due to rounding.

Waste,” toward implementation of the disposal busi-
ness by the 2030’s to mid 2040’s. The special com-
mittee started deliberations in May, 1996, and pre-
pared a draft report in June, 1997. It then took the in-
itiative in promoting national dialogue, sponsoring
public meetings in five cities and inviting the submis-
sion of comments and views.

The report includes the following key points: (1)
The main implementing entity, to be established
around the year 2000, should be in the private sector;
the central government should establish an adequate
legal framework for it and take other necessary steps.
(2) Funding for the disposal should cover everything
through the backfilling of the main pit at the disposal
site, and should be provided by electricity consumers;
i. e., costs should be calculated and included in the
rates charged by electric utilities. (3) Two approaches
should be used in selecting candidate sites solicit-
and

ing volunteers and issuing direct invitations
then a business proposal should be made to the mu-
nicipality deemed most appropriate. The central gov-
ernment will now take the initiative in addressing
specific ways to secure funds, and will establish a le-
gal framework for the disposal business.

On May 28, the Atomic Energy Commission’s Ad-
visory Committee on Nuclear Fuel Cycle Back—End
Policy also finalized a report on measures for treating
and disposing of radioisotope waste and waste from
research facilities, including gloves, towels and lig-
uids. Basically, the following actions are recom-
mended for both types of waste: (1) Separation and
management should be based on radioactive concen-
tration and other characteristics. (2) Solidification
should be practiced wherever possible to reduce the



final volume of waste. (3) Waste should be classified
according to its radioactive concentration, and a dis-
posal facility appropriate to each classification estab-
lished, where the migration of radioactive materials
to the natural environment can be limited by natural
or engineered barriers. (4) Appropriate management,
including monitoring, should be carried out. The re-
port says that surface disposal in concrete pits would
be appropriate for low level radioactive waste (LLW)
whose radioactive concentration is less than the cur-
rent statutory limit (as is now the case for LLW from
power generation plants), and that for very low level
radioactive waste, including concrete, the most appro-
priate form of disposal would be “direct” surface bur-
ial without artificial structures.

On October 8, 1998, the Advisory Committee on
Nuclear Fuel Cycle Back—End Policy finalized the
basic policy on disposal of dismantled reactor struc-
tures, saying they could be disposed of at a facility to
be created some dozens of meters below the ground
with functions equivalent to or better than those of
concrete pits where LLW is disposed of now. Such
waste contains gamma/beta nuclides and should be
separated from LLW whose radioactive concentration
is higher than the current level. The report says that,
in implementing the disposal business, it is important
to take the following actions by 2000: (1) secure
funds and issue a program, by the reactor owners or
entity specializing in the disposal business (main im-
plementing body); and (2) enact necessary laws.

Safety Agreement Concluded on Spent Fuel
to be Brought into Rokkasho

On July 29, Japan Nuclear Fuel Ltd. (JNFL)
signed a safety agreement with Aomori Prefecture
and the village of Rokkasho concerning spent fuel to
be brought for testing into the reprocessing facility
under construction in Rokkasho. Altogether, 32 tons
of spent fuel, consisting of 44 BWR assemblies and
56 PWR assemblies, will be brought to the facility.
On October 2, the first BWR fuel assemblies from
the TEPCO’s Fukushima—Daini—4 NPS were deliv-
ered. Twenty—eight PWR assemblies each will arrive
from the Shikoku Electric Power Co.’s Ikata—1 NPS
and the Kyushu Electric Power Co.’s Sendai—1 NPS.

The prefecture and the village presented a safety
agreement proposal to the company on January 27,
1997. On March 11, 1997 just before the start of full
negotiations, the fire and explosion occurred at the
bituminization facility at the Tokai Reprocessing

Plant of Power Reactor and Nuclear Fuel Develop-
ment Corp., delaying the safety agreement. Prior to
full scale operations of the Rokkasho plant, the three
parties will conclude another safety agreement con-
cerning spent fuel to be brought in for normal opera-
tions.

It was, further, in these circumstances that the fal-
sification of data on neutron shielding materials in
containers used to transport spent fuel was discov-
ered. The containers are owned by the Nuclear Fuel
Transport Co. Ltd., and others. On October 12, 1998,
STA established a study committee on containers for
transporting spent fuel. In due course, the study com-
mittee finalized a report, saying (1) altogether 40 units
(including one to transport MOX fuel) were the sub-
ject of falsified data; and (2) there were no safety
problems in regard to the containers in question, but
the relevant ministries and agencies should separately
review whether the shielding performance of each
container is adequate.

On February 22, 1999, the Nuclear Fuel Transport
Co. reported to STA that re~inspection of the 43 con-
tainers showed safety tolerances for the neutron
shielding material sufficiently above the minimum
limit set by the study committee.

HTTR Reaches First Criticality

On November 10, 1998, the High Temperature En-
gineering Test Reactor (HTTR) (thermal output: 30
MW; outlet coolant temperature: 950°C), built by the
Japan Atomic Energy Research Institute (JAERI), at-
tained its first criticality. Construction of the reactor
began in March, 1991, at JAERI's Oarai Research
Establishment, requiring 7.9 years and ¥84.6 billion.

After completion of the fuel loading, the JAERI
will commence powering—up tests sometime after
summer, 1999, and then carry out safety demonstra-
tion testing, irradiation testing, etc. Regarding heat
applications, hydrogen production research will be
implemented, installing an intermediate heat ex-
changer in 2006 at the earliest.

The HTTR is excellent in all of the following re-
spects: (1) It enjoys a high degree of inherent safety;
there can be no core melting even if an accident oc-
curs. (2) It can use its fuel for a long period with
high burnup. (3) When applied to gas turbine genera-
tion, a heat efficiency of 50% can be achieved,
which can be further improved to over 80% with the
utilization of waste heat.



Japan Nuclear Cycle Development Institute
Inaugurated

On September 30, the Power Reactor and Nuclear
Fuel Development Corp. (PNC) ended its 31-year
history. On October 1, it was restarted as the Japan
Nuclear Cycle Development Institute (JNC), tasked
with developing recycling, fast breeder reactor, and
high—level radioactive waste disposal technologies.

Following the sodium leakage at the FBR Monju
(280 MW) in December, 1995, and the fire and ex-
plosion at the bituminization facility in March, 1997,
the STA established the Study Committee on the Re-
form of the PNC. In August, 1997, after a fundamen-
tal review of the PNC’s management, organization
and operations, the committee concluded that the cor-
poration should be dissolved and reestablished as a
new entity, more open to society, based on basic
policies of information disclosure and with special
emphasis on relationships with local communities. In
August, 1997, the STA formed the Working Group
on New Entity.

In December, 1997, the working group consoli-
dated its “Basic Ideas on the New Entity,” based on
which STA submitted a bill to revise the “Power Re-
actor and Nuclear Fuel Development Corp. Law”
(and the “Atomic Energy Basic Law” ) to the Diet on
February 10, 1998. After deliberations in the Upper
and Lower Houses, the bill was approved by a Lower
House plenary session on May 13.

The JNC continues to own and operate the proto-
type advanced thermal reactor (ATR) Fugen (165
MW) and the prototype fast breeder reactor (FBR)
Monju, and to engage in R&D activities. As agreed
with Fukui Prefecture in 1997, the ATR Fugen will
be operated until 2002, and then it will be decommis-
sioned. The FBR Monju
in Aungust, 1995
dium leakage in December, 1995, and resumption of
operations is not currently scheduled.

which first went on line

has been stopped since the so-



Outline of Nuclear Power Plant Licensing Procedures in Japan
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