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1. Strategy of Spent Fuel Treatment
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1) Single Use of U-Pu by LWR system 

Choice of Spent Fuel Treatment

~ 1,000 tons of Spent Fuel / Year 
from LWR 55 units

Reprocessing 
with Interim Storage

2) Multiple Use of U-Pu-MA by FBR system
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2. Complete the current LWR 
closed cycle including interim storage
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Current Plan of
Japan’s LWR Spent Fuel Management
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Japan’s LWR Fuel Cycle 
To close the cycle by early 2010s

NPP 55 units
LWR-MOX 16~18 units : Start around 2010 

LWR Spent Fuels
1000 ~ 900 tHM/y

LWR-MOX

U 
Fuels

Shallow, Mid-depth, Deep-geological 
Disposal

JNFL RRP : 800 tHM/y

Waste Treat.

A Couple of 
Interim Storage 

Facilities

Mutsu city
Recycle Fuel Storage 

Center : 5000 t

JNFL MOX : 130 tMOX/y
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Final Stage of JNFL-RRP Active Tests 
Step 4 & 5 

Stage 1
2006/3~6

Stage 2
2006/8~11

Stage 3
2007/2~4

Stage 5
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Issues to be solved for Japan’s Current Fuel Cycle 

Focus Plant Operations
- Safe, reliable & scheduled operation
- Construction of J-MOX plant
- Preparation of another interim storage facilities

Fissile Material Management
- Application for integral SG by IAEA
- Public acceptance for implementation of LWR- MOX use

Waste Treatment & Disposal
- Industrial approach for treatment and disposal of HLW 

& TRU wastes
- Site proposal and its public acceptance for geological

permanent disposal
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3. Prepare the Transition 
from current LWR cycle to Next FBR cycle
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Japan’s Transition Plan from LWR to FBR Cycle 
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FBR Cycle Program is initiated by FaCT* 
* Fast Reactor Cycle Technology Development Projects

Feasibility Study

1999

FaCT

C&R
2010

C&R
2015

Review & Planning
2006

R&D of Innovative Technologies

Conceptual Design of Plants

R&D through MONJU Operation

Engineering 
Demonstration

International Collaborations (GNEP, GEN-IV, INPRO….)
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FaCT focus the Selected Options 

Reactor Reprocessing
Fuel 

Fabrication

Primary  
Concept

Sodium 
cooled 

(MOX fuel)

Advanced 
aqueous process

Simplified 
pelletizing
process

Secondary 
Concept

Sodium 
cooled 

(Metal fuel)

Electro-
metallurgical 

process

Injection
casting
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Japan

Process COEX GANEX UREX+ Pyroprocess FaCT
Process

Type of SF LWR LWR
FR

LWR ABR FBR

Products U, U/Pu,
FP/MA U, An, FP U, Tc, Cs/Sr,

TRU, FP U, TRU, FP U, U/Pu/Np,
Am/Cm, FP

Recycled 
Fuel U/Pu-MOX U/Pu/MA U/TRU U/TRU U/Pu/MA

France US

Examples of Processes Under R& D

ABR
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U, Pu, Np Co-Extraction Development

Tokai Process

Advanced Process

Spent 
Fuel Solvent Extraction

Np, Waste

U Product

MOX 
Powder

Control of temperature and/or acidity

U, Pu, Np

Pu Product 
(Np)

Spent 
Fuel

Waste

U, Pu, Np

U, Pu, Np

U Product

Solvent Extraction MOX 
Powder
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Process Equipments for Advanced Cycle R&D

Disassembling & Shearing

Dissolution

Crystallization

Co-extraction

MA recovery by extraction chromatography

Adjustment of 
Pu content

High-level 
liquid waste

MA-MOX Conversion
& Granulation 

Molding & Sintering 

Pin fabrication & 
bundle assembly
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Start in JAEA FBR Cycle Projects
MONJU focus on System Function Test

As of Aug. 31, 2007
This schedule will be 
changed according to 
the actual situations

2004/3

Modified system 
function test

Modification work

Criticality(~10/2008)

System 
start-up test

Pre-start-up confirmation

2007/5

2006/12

2007/8

System Function Test
2008/8

Repair Na Leaked pipe
Secondary Loop (C)
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Advisory committee

METI 

Universities, 
Research Organizations, 

etc.

・Partial injection of capital
・Engineers

MEXT

MFBR
MITSUBISHI FBR SYSTEMS, INC.

JAEA

FBR FBR Ｒ＆ＤＲ＆Ｄ Framework in JapanFramework in Japan

Manufacturer

・ Check & Advice the project・Submission of R&D results 
・Engineers

Electric Power 
Companies MHI

・The core company
shares most of capital
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Sustainable Development for 
Reprocessing Technology in Japan

JAEA TRP
since 1981

210t/y

JNFL RRP
since 2006

800t/y

France
UP2-400 since 1976
UP2-800 since 1994, 
UP3        since 1989

Industry     (Matured 3rd Generation)LWR SF

GNEP ?

Labo. Engineering Demo.FBR SF
RETF

since ~2015
JAEA CPF
since 1982

JAEA NUCEF
since 1994

1t/y
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Inspection & Repair 
Tool for Dissolver

Ti-5Ta Evaporator 
for Acid Recovery 

Seismic Isolation System 
(Rubber Bearing & Lead Damper)

Micro-Wave 
Co-Conversion  System
（Pu-U Denitrated Cake）

Assay System for 
Low-Level Waste Drum 

 

Main 

Auxiliary 
Electrode

Discharge 

Off-gas Line 

HLLW 
Feed LineGlass 

Feed Line

Start-up
Heater 

Vitrification in TVF
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Sustainable Development for MOX Fuel 
Fabrication Technology in Japan

JAEA Pu-1
Since 1965

JAEA Pu-2
since 1972

JAEA Pu-3
since 1988

JNFL MOX
Since early 2010

LWR 130 t/y

Labo. 
Engineering

Demo.
Industry

ATR：
10t/y

FBR 5t/y

FBR：1t/y

Begin 
The check by Dr Seabourg

& import of US-Pu
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weighingweighing

BlendingBlending

GranulationGranulation

PressingPressing

SinteringSintering

GrindingGrinding

InspectionInspection

Pellet loadingPellet loading

End plug weldingEnd plug welding Wire 
wrapping
Wire 

wrapping AssemblingAssembling 荷荷ShippingShipping

MOX powder 
PuO2 powder UO2 powder

InspectionInspection InspectionInspection

Pellet

Fuel assembly

in glove boxes

Blending
Blend plutonium with uranium 
to conform to specification

Pressing
Compress MOX powder 
into shape of pellet

Sintering
Sinter pellet at 1700℃

Inspection
Measure & inspect dimension, 
density and surface appearance

Pellet loading
Insert  pellets into 
cladding tube

Assembling
Bundle fuel rods into 
fuel assembly

Fabrication Process Flow
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Material Accounting and Safeguards

Containment / Surveillance System 
Non Destructive Assay System

Near Real Time Accountancy  System
Non Destructive Assay System

SBAS
(Super Glove Box 

Assay System)

WDAS
(Waste Drum Assay System)

PCAS
(Plutonium Canister 

Assay System)

FAAS
(Fuel Assembly
Assay System)

MAGB
(Material Accountancy 
Glove Box Assay System)

Feed  Storage Process Product Storage

Advanced Accountancy System

Receipt Shipment

Material Accounting
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Conclusions
Global approach for sustainable future 

1) Scenario study on global approach for
spent fuel management under increasing 
NPP more than 1000 units

2) Develop & demonstration of innovative
technologies under GNEP

3) Keep the supporting base technologies
with transfer to the next generations


