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Japan Needs Nuclear Power
 According to IPCC, CO2 emission must be zero by the end 

of this century to suppress global warming below 2℃.
 Generating methods without CO2 emission ;

 Hydro power
 Fossil fuel fired thermal power with CCS
 Nuclear power  with fuel recycling
 Renewable energy with battery
 Biomass with CCS

 Challenges to the above power sources in Japan ;
 Hydro power ;   Few locations for new development
 Fossil fuel ;   Limited fuel reserves and issues of CCS siting
 Nuclear power  with fuel recycling ;  Public acceptance
 Renewable energy ;  Replacement scale and high generating cost
 Biomass ;  Replacement scale and issues of CCS siting

 Nuclear power is essential for Japan with poor resources
 Fuel recycling chosen, considering current cost and future needs. 1
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 Natural uranium  235U ： 238U ＝ 0.7 ％ ： 99.3 ％
 Nuclear power without fuel recycling has no advantage 

over the fossil fuel in terms of reserve-production ratio.
 Once-through cycle for nuclear power utilizes only 0.5% of natural 

uranium reserve, due to loss in the fuel fabrication process, etc.
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 LWR MOX fuel recycling
 Fissile Pu in LWR spent fuel ;  0.6% 
 MOX with 5% fissile Pu could save 12％ natural uranium reserve.
 Reprocessed uranium could save 10% natural uranium reserve.

 FNR MOX fuel recycling 
 Pu converted from U238 through continuous recycling could give 

energy resource for thousands of years.
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LWR Fuel Cost With Recycling
 LWR fuel cost with recycling is higher than that with direct 

disposal of spent fuel.
 General fact with recycling of any spent matters, since it needs 

additional complicated process.
 Nuclear power generating cost with fuel recycling should 

be competitive with fossil fuel fired thermal power.
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Total Power Generating Cost
 Total power generating cost for decision of new construction. 

 Total of capital, O&M and fuel costs
 Nuclear should include PA cost and severe accident risk.
 Level cost averaged over entire plant life of nuclear is competitive.

 Shale gas may affect the comparison, but nuclear could be 
still viable.
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新規建設
 Measures to 

promote new 
nuclear 
construction, 
like that in UK, 
may be 
necessary in 
the future.
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Fuel Cost Component For Generation
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by the import price 
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 Higher plant efficiency due to higher system temperature.
 Almost no uranium front-end due to breeding of Pu.
 Higher fuel burn-up and smaller backend cost.
 FNR fuel cost advantage over direct disposal would be 

larger when introduced due to uranium price increase. 

7

FNR Fuel Cost with Recycling
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（割引率2％、40年間運転）
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 FNR with low fuel cost has advantages over LWR in terms 
of plant construction cost;
 100 kYen/kW advantage with 50 $/lbU3O8

Plant construction cost  ( 104Yen/kW )
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Discount rate ;  2% 
Service life ;  40 years

LWR with recycling
LWR with direct disposal
FNR with recycling
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Spent Fuel To Be Reprocessed

Reprocessed at La Hague, France

Reprocessed at Sellafield, 
UK

Reprocessed at Tokai, Japan

32,000 tU to be 
reprocessed at Rokkasho 
by JNFL in 40 years.

Interim storage for 
re-processing in the 
future.
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 Purpose of active testing ;
 To verify plant functions, performance, safety and operability 

through reprocessing of real spent fuel.
 To find problems and weak points and to adjust control systems.
 To build know-how through experiences in trouble shootings

 Operators were trained beforehand in La Hague, France.
 JNFL supported by AREVA and JAEA.

Achievement up to 2014 ;
 Construction ;  99.7% completed.
 Active test ; 96% completed.
 In-house test of HLW vitrification ;

completed with 346 canisters.
 425 tU of LWR spent fuel reprocessed.

» 219 tU BWR and 206 tU PWR spent fuel.
 Recovered products 

» Uranium as oxide ;  364 tU
» Mixed Pu and U in MOX ;  6.7 tHM (2.3 tPuf, 3.6 tPut)

 Must be licensed by NRA based on new safety requirements 
and final official test witnessed by NRA.

Rokkasho Reprocessing Plant
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Enhanced Safety of RRP
 Basic safety design same as nuclear power plants ;

 Decay heat removal, defense in depth, multiple barriers, emergency 
power, aseismic design, fire protection, etc.

 Safety design specific to reprocessing plant ;
 Subcritical, chemicals, solvent fire, inhalation, airplane crash, etc.
 Safeguards and physical protection for Pu-handling

 Safety analyses ;
 Radioactive release from normal operation.
 Design basis event analyses for (1) abnormal transients, (2) beyond-

abnormal transients, (3) siting criteria, etc.
 Lessons learned from Fukushima ;

 Urgent safety enhancements ； May, 2011.
 Stress tests ; April 2012 and May 2013.

 Response to NRA’s new safety requirements ;
 Application for license ； Jan. 7th, 2014
 Design upgrades for internal floods, tornado missiles, earthquakes, etc.
 Severe accident management for HLW dry-out, critical, hydrogen

accumulation, loss of coolant in spent fuel pool, etc.
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MOX fuel fabrication at Rokkasho
 Commercial MOX fuel fabrication plant under construction.

 Use Pu recovered by RRP and supply MOX fuel to LWRs in Japan.
 Located adjacent to RRP ; MOX powder transferred from RRP to JMOX 

through an underground tunnel.
 Main bldg. ; 85m×85m,

two stories above the ground and three underground stories.
 Maximum capacity ;  130 tHM/yr.

 Siting at Rokkasho accepted by local governments in 2005.
 Licensed by NSC in May, 2010.
 Construction started in Oct. 2010.
 Interrupted by the snowfall in winter and 

the discussion after May 11, 2011.
 Construction restarted in April, 2012.

 Start of commercial operation ;
 Delayed due to temporary halt to the 

construction in 2011 and NRA’s evaluation
based on new safety requirements.

 Expected to be in October, 2017

Japan Nuclear Fuel Ltd.
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HLW Intermediate Storage
 HLW transported back from Europe and

intermediately stored at Rokkasho.
 Started in 1995.
 Capacity at Rokkasho ;  2,880 HLW canisters.
 1,574 HLW canisters are stored as of Sep, 2014.
 1,310 canisters returned from France 

(completed).
 264 canisters returned from UK (continued).

» Total number of HLW canisters from UK ; 900.
 Total number of canisters from Europe ; 2,200.

 HLW canisters generated by RRP ;
 40,000 through reprocessing of 800 tU, 40 yrs.

 TRU-contaminated wastes ;
 Returned in the near future and intermediately 

stored at Rokkasho.
Final deep underground disposal ; NUMO
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Nuclear Capacity In The Future
 LWR service life limited to 40 yrs by law. (60 yrs worldwide)

 Once-in-lifetime chance for 20 yrs extension even if permitted by NRA.
 Nuclear power capacity likely to be reduced in the future ;

 Nuclear power is placed as an important base-load supply in the basic
energy policy of the current government.

 Fissile Pu recovered at RRP needs 350 tons of fuel reloads to LWRs if used
in MOX program with one forth of a reload batch size.
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Thank you for attention.


