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Energy Self-supply ratio of Countries
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B Japan's energy self-supply ratio 1s only 4% when the nuclear power
1s defined as an imported energy.
B [t is still 16% even 1f 1t 1s defined as domestically produced.
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Japan’s Greenhouse Gas Emission

mmmm TEPCO, JAPAN

B Japan’s target for 2008 through 2012 in Kyoto-protocol 1s 6%
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Total power generating cost

B Comparison of total power generating cost shows the advantage
of the nuclear power that suffers small impact of fuel import.
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Operating NPPs in Japan
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B Tokyo EPCO 17 BWRs including 2 ABWRs
B Kansai1 EPCO 11 PWRs

B Kyushu EPCO 6 PWRs

B Chubu EPCO 5 BWRs including 1 ABWR

B Tohoku EPCO 4 BWRs

B Shikoku EPCO 3 PWRs

B Japan Atomic PCO 2 BWRs and 1 PWR

B Chugoku EPCO 2 BWRs

B Hokkaido EPCO 2 PWRs

B Hokuriku EPCO 2 BWRs including 1 ABWR

32 BWRs + 23 PWRs =55 LWRs as a total



Nuclear Power Plants in Japan
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Tokyo Electric Power Co.— Tohoku Electric Power (Commercial plants, as of December 2006)

hiashh: Karwa Co.-Higashidor
=y e m @ Hokkaido Eleciric Power Co—Tomsari  Electric Power Development Co_-Ohma

Tokyo Elecinc Power ﬁ ﬁ

o

Tohoku B&@cpmm—&mgm

2 Tokyo Bectric Power Co—Fukushima Diamni

The Japan Atomic Power Co.—Tokai Daini

Chubu Electric Power Co. —Hammka

Shikoku Electric Power Co.—lkata

# of reactors Total Power
Ouiputiscale B operating Operational 55 49.580 GWe
= = e
Under SOOMW Under 1,000MW  Crvar 4, DOOMW El Preparing for construcion || Under Const. 2 2.285 GWe
Planned 11 14.945 GWe
All NPPs are located on the seacoast. — P 6.810 GWo




Percentage of Nuclear Power Generation
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B [/3 of electric energy demand in Japan 1s supplied
by nuclear power generation.
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Coming LWRs
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B 2 NPPs under construction (2.285 GWe)

Hokkaido EPCO Tomari-3 PWR 912 MWe (Dec., 2009)
Chugoku EPCO Shimane-3 ABWR 1373 MWe (Dec., 2011)

B 4 NPPs being reviewed by the regulatory authority (5.844 GWe)
J-Power Ohma ABWR 1383 MWe (Mar., 2012)
JAPCO  Tsuruga-3 & 4 APWR 1538 MWe (Mar., 2016 / Mar., 2017)
Tokyo EPCO Higashidori- ABWR 1385 MWe (Dec., 2014)

B 8 NPPs planned and/or invited (9.101 GWe)
Chugoku EPCO Kaminoseki-1 &2 ABWR 1373 MWe (2014 /2017)

Tokyo EPCO  Higashidori-2 ABWR 1385 MWe (2017 --)

Tokyo EPCO  Fukushima Daiichi-7 & 8 ABWR 1380 MWe (2013 /2014)
Tohoku EPCO  Higashidori-2 ABWR 1385 MWe (2018 --)

Tohoku EPCO  Namie-Odaka BWR 825 MWe (2018)

Kyushu EPCO Sendai-3 invited by the local community




Comparison of Capacity Factors
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B Japan’s highest capacity factor 1s 83%, in 1997.
B Significantly lower than 90% which has been achieved by many

countries.
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Radiation Exposure of Workers at NPPs
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B In recent years, workers’ radiation exposure in Japan is higher
than that 1n other countries.

B This trend 1s related to the frequency and length of planned
outages for periodic inspections.
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Earthquake close to KK NPS

mmmm TEPCO, JAPAN

. = = W July 16, 2007 (National holiday)
) 1)) = 10:13 am

B Magnitude on the Richter scale;
6.8
B Depth of the hypocenter; 17 km
Bl Distance from NPS;
16 km to the epicenter
23 km to the hypocenter

m B At the time of 1nitial geological
survey for siting of the KK-NPS,
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seabed around the hypocenter of

the above earthquake.
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Observed accelerations at KK NPS
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B Accelerations measured by the seismometers at the base
mat of the reactor buildings significantly exceeded those
of design basis earthquake.

gal (cm/s?), Design valuesin ( )

Ree.tctor Horizontal Horizontal Vertical

Unit NS EW
1 311 (274) 680 (273) 408 (235)
2 304 (167) 606 (167) 282 (235)
3 308 (192) 384 (193) 311 (235)
4 310 (193) 492 (194) 337 (235)
5 277 (249) 442 (254) 205 (23)5)
6 271 (263) 322 (263) 488 (23)5)
7 267 (263) 356 (263) 355 (23)5)

SCRAM set points;

120 gal for horizontal motion
100 gal for vertical motion

Reactor
Building
Surface of
the ground
/7| Seismometer /4
\K
» <¢— Base
mat
Bed rock
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Initial response to the quake

B Automatically scrammed, neutron fission chain reactions
in all operating reactors were quickly shutdown.

B Shift operators successfully cooled down all reactors and
have kept the temperatures well below the boiling point.

B Fission products accumulated 1n the irradiated fuel were
well contained in the reactor core.

B Failed to extinguish the fire on a non-safety related house
transformer due to the loss of fire hydrant system pressure.

B Unable to enter into on-site Technical Support Center, hot-
lines could not be utilized to quickly inform local
communities of the plant status.

B The amount of radioactivity released to the environment

was negligibly small and had no impact on the public
health.
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Actions being taken
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B On-site fire fighting capabilities have been significantly
strengthened.

B Impacts on the building structures and system equipments
are being extensively investigated.

B Underground geological survey and associated research
around the site are proceeding.

B Design basis earthquake should be revised stronger and
shall be used for plant modification to improve seismic
resistance.

B Organizational emergency preparedness shall be
improved.

B Restart of the world’s largest NPS would take some time

but shall surely be realized without prolonged delay.
15




Uranium Enrichment (JNFL)
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B Commercial operation started in 1992.

B Accumulated production of low enriched uranium;
1,506 tUF6 as of February, 2008

B Development of new centrifuge for the next generation;

<> Cascade test proceeding very well.
< Replacement scheduled to be started from 2010.

e e~ e R . o —r

16



Nuclear program based on recycling
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Today

from 1966

25,100 ¢t

to 2007

2,900 t

4,200 t

1,000 t

17,000 t

from 2008

45,000 t

in 40 yrs

15,000 t

30,000 t

Reprocessed in France.

Reprocessed in UK.

Reprocessed by JAEA
at Tokai.

32,000 t of spent fuel
> to be reprocessed by
JNFL at Rokkasho
in 40 years.

Stored and reprocessed
in the further future.
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JNFL Rokkasho Reprocessing Plant
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B Rated capacity of spent fuel reprocessing; 800 tU/yr.
B Construction; 99% completed as of today.
Dec. 2004 Uranium test using fresh fuel started.
Mar. 2006 Active test using spent fuel started.
320 tU reprocessed as of February, 2008. RRP
B No separate pure
Pu exists in RRP.
B PuO, 1s recovered as
a mixture with UQ,.

4 Facility location
W

? mil
Anmiogi City



Japan’s Experience in using MOX fuel
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B 4 MOX fuel lead test assemblies in Mihama #1(PWR); 1988 to 1991.
B 2 MOX fuel lead test assemblies in Tsuruga #1(BWR); 1986 to 1990.

The above 6 fuel assemblies have been already discharged out of
the reactor cores and sent to the hot labs for the post-irradiation
exams.

B 772 MOX fuel assemblies in Fugen (ATR); 1979 to 2003.
Heavy-water-moderated, boiling-light-water-cooled.
World’s largest MOX experience 1n a single reactor.

B 585 MOX fuel assemblies in the experimental FR JOYO as of today.

B 198 MOX fuel assemblies as the initial core loading of the prototype
FR MONIJU; waiting for the restart after plant modification.

So far, all MOX fuel assemblies in Japan have been irradiated

successfully without any radio-activity release.
19




MOX fuels to be utilized by NPPs
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B Licensed by the regulatory authority ;

<> Kansai EPCO’s PWRs Takahama #3 and #4 for 1/4 core MOX
loading.

< Kyushu EPCO’s PWR Genkai #3 for 1/4 core MOX fuel
loading.

<Shikoku EPCO’s PWR Ikata #3 for 1/4 core MOX loading.
< Chubu EPCO’s BWR Hamaoka #4 for 1/3 core MOX loading,.

<Tokyo EPCO stores 32 fresh MOX fuel assemblies at the BWR
Fukushima Daiichi #3 and 28 fresh MOX assemblies at the
BWR Kashiwazaki-Kariwa #3.

B Under safety review by the regulatory authority ;
< J-POWER’s ABWR Ohma for full core MOX fuel loading.

< Chugoku EPCO’s BWR Shimane #2 for 1/3 core MOX loading.
20




JNFL MOX Fuel Plant
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B Commercial MOX fuel fabrication plant in Japan.

B Under safety review by the regulatory authority since 2005.

B [ ocated adjacent to Rokkasho Reprocessing Plant (RRP).

B MOX powder to be transferred through an underground tunnel
from RRP to JIMOX.

B Commercial operation 1s scheduled to start in 2012.

B Maximum capacity; 130 tHM/year




IAEA Safeguards at RRP
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State-of-the-art IAEA safeguards technologies are applied to RRP ;
B [AEA inspectors on-site 24 hrs a day, 7 days a week.
B Physical Inventory Verification(PIV) ; once per year
B Interim Inventory Verification(II'V) ; monthly
B Short Interval Verification(SIV); every 10 days
B Near Real Time Accountancy(NRTA) based on inventories and flows.

B Solution Measurement and Monitoring System(SMMS) uses liquid levels,
densities and temperatures in the tanks.

B Plutonium Inventory Measurement System(PIMS) detects neutrons emitted by
plutonium powder.

B Non Destructive Assay System(NDA); ex. WCAS(Waste Crate Assay System),
RHMS (Rokkasho Hulls Monitor System), VCAS (Vitrified Canistor Assay
System)

B Integrated Containment and Surveillance(C/S) ; monitored by cameras and
radiation detectors.

B On-site Lab. used by IAEA inspectors for sample analyses. "




Physical Protection
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Physical protection (PP) for Japan’s nuclear power plants and fuel
cycle facilities has the following strong features and meets the

international standard (INFCIRC-225/Rev.4);

[tems are intentionally deleted.
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LLW disposal (JNFL)

B LW disposal started in 1992.
B Accumulated disposal as of February, 2008;
200,000 drums in the concrete structures.
B Final capacity to be 3,000,000 drums.
B Geological research at a test tunnel 100m below the ground surface;

Preparing for the disposal of higher-radioactive LLW in the
future.

24



HLW storage (JNFL)
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B HLW transported back to Japan from European
reprocessing companies.

B HLW storage started in 1995 at Rokkasho.
B 1.310 HLW canisters stored as of February, 2008.
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HLW final disposal
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B Decep underground research facilities are being
constructed at two sites with different characteristics.

(1) Horonobe oy vy

Granite; Crystalline hard rock

(2) Mizunami \ -i;_
' ck yo o0

Mudstone; Sedimentary ro ; ____h_g{' e

B Siting of the final repository

Waiting for invitation by any local govemments.
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Japan’s NPP in the future
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B [ WRs with age 60 will be replaced from 2030s.
B Gen [II+ from 2030s and Fast Neutron Reactors from 2050s.
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Japanese Next-generation LWRs
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ABWR-II (Toshiba & Hitachi) APWR+ (Mitsubishi)

m 1.717 GWe m 1.75 GWe

B Large K-lattice core B Longer fuel assembly

B [arge capacity SRV B [n-core instrument from top

B Low DP MSIV B Full core MOX loading

B Active safety features B Active safety features
4-ECCS, ARCIC 4-ECCS

B Passive safety features B Passive safety features
PCCS, PRCS HP boron injection

B Emergency power B Emergency Power
D/G, GTG D/G, GTG

28



Advantages of FR and fuel cycle
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B Fast neutron reactor (FR) combined with appropriate fuel
cycle technologies is expected to have the following
advantages over the current LWR.

< Incineration of minor actinides (MA) to reduce the fuel cycle
backend.

< Higher fuel burn-up due to the higher power density.
<>Higher plant efficiency due to higher system temperature.

<Low decontamination in reprocessing to enhance proliferation
resistance and to simplify reprocessing process.

<>Reduced fuel cycle front end cost.
BThe above FR advantages could remarkably reduce the
closed fuel cycle cost, lower than that of once through for

LWR.
29




Competitiveness of FR
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B Power generating cost of the commercial FR including capital, O&M
and fuel costs 1s estimated to be lower than that of current LWR.
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Concluding Remarks
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B EFrom the viewpoints of energy security and the prevention
of global warming, the peaceful use of nuclear power has
been and will continue to be very important.

B The world’s largest NPS hit by an excessive earthquake
proved reactor safety. Its revival with strengthened seismic
resistance will be a big challenge with the greatest value.

B Electric power companies 1n Japan, country with almost no
energy resources, will make every effort to fully utilize the
potential of nuclear power and its capability of fuel
recycling.

B Japanese nuclear reactor operators will continue to give the
largest consideration to transparency, safety, security
and non-proliferation.
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Thank you
for your attention.
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