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< Fast Reactor Winter

[0 FBR project terminations
- The U.S.: Clinch River Breeder Reactor (1983)
- Germany: SNR-300 (1991)
- UK: PFR (1994)
- France:  Superphénix (1998), [Phénix (2009)}

O Long shutdown

- Japan: Monju secondary sodium leak (1995)
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Electric Output - 280 MW
Thermal Output 140 MW (Mk-III) 714 MW

Fuel MOX MOX
Configuration Loop Loop
Number of Loop 2 3
Output per 70 MW 238 MW
Loop
Sodium Temp. 500 deg-C 529 deg-C
Piping Material SS304 SS304

Operation Cycle 60 days (Mk-Ill) 6 month

660 MW
1600 MW
MOX
Loop
3
533 MW

550 deg-C
SS316
12 month

1500 MW
3570 MW
MOX
Loop
2
1785 MW

550 deg-C
Mod. 9Cr-1Mo
26 month

ject
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- Joyo since 1977

O First criticality 1977
O Mark-Il 1982

O Mark-I11 2003

O Accumulate 70,798 operation hours until 2007
O Breeding demonstration (Mk-I)

O FR cycle demonstration (Mk-I to Mk-II)

O Advanced fuel irradiation (Mk-I1)

O MA bearing fuel irradiation (Mk-III)

IHX renewal for Mark-Ill update

Visit Joyo 30 years operation




Monju ready to restart
JFY2008 2009 2010 2011 2012 2013
Oct-Mar | Apr-Sep | Oct-Mar | Apr-Sep | Oct-Mar | Apr-Sep | Oct-Mar|Apr-Sep | Oct-Mar | Apr-Sep
Entire system function Itest
Pre-SST inspection
' . §ystem §tart—up Test (SS:I')
: Operation

SST
Schedule

o
Core confirmation test

40% output confirmation test
Refueling Pre-start-up Refueling Pre-start-up
inspection inspection
I | I |
Main‘tenance Maintenarjce

* Monju will restart following the understanding of the local residents.
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-’ Monju ready tO reStart O Construction start 1985

O Construction completed 1991
O First criticality 1994

O Secondary sodium leak 1995
O Restart 2010 (early spring)

Trouble types Trouble equipments

D RISk Communlcatlon mate rlal development @ Sodium leakage @ Control rod drive mechanism
O Human resource development Doumate o detomation Ssodumep
H H ignal error O Fuel handing mechanism
O International collaboration test mFucl i B Sicam tonerater
. O Abnormal temparature O Sodium valve
O International human resource developmet B Aol vt or s ot ety
Eibantk:arilI:‘v;erate u R:f:t?n: pr:'j;n i
M Reator trip M Argon gas system
O The others O The others
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University Students
Undergraduate student (3™ or 4th grade) or graduate student

Courses

(1) Reactor physics analysis
(2) Reactor physics experiments using the training simulator
(3) Neutron dosimetry

(4) Tag gas (xenon and krypton) measurement using RIMS
(5) Chemical analysis of coolant Sodium

28 students from 7 universities participates in 2009.

-’ Development of human resources in Joyo

CEA'’s internship
trainee

Reactor Cycle Technology Development Project



T,

--" Human Resource Development in Monju Area

O International Nuclear Information and Training Center (INITC)

Total: 4,856 Trainees (800 Times)

Head of INITC

Planning/Administration
Section

Training Section

International Training &
Information Section

Simulator Training Team

Sodium/Maintenance
Training Team

O University of Fukui has establised Research Institute of Nuclear
Engineering in April 2009
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O 1.5 times construction cost of LWR
O As safe as LWR

O As operable as LWR

O As maintainable as LWR

Loop/Pool Comparison

O International circumstance change
O Monju secondary sodium leak in 1995

DFBR project was terminated in 1999 and continued to the next Feasibility Study
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O Competitive against future LWR and other future energy sources
O Meet Generation |V Reactor goals

<Phase | (1999-2000)> <Phase Il (2001-2006)>
Category System concepts Y &
SR 4 and more | »Economcat ysom, ¥ e bcnel v
(100p x 1 and pOOl X 3) :i"e:‘l)s‘;’lalhzyedapmg multipurpose usage {e.g.
(eEnE hydrogen production}
GFR 4 and more e .
(CO, and He) | CO,-cooled and He-cooled ﬁg‘o::ﬁ:f%if;?e I .i-‘.,".; 2 an SFR and LFR
LFR 4 and more
LBFR L Sodium-cooled FR L Helium Gas-cooled FR )
Water-cooled |3 (BWR, PWR and SCFR) R ~
g
Small SFR LBFR x 1 S Compaciandikh e
SFRx 3 rstbfeiitia g ® Reactor core
Multi-purpose | Hydrogen production x 2 * Scalo ﬁs:;zfr:'td"e " E):I;elflgi:n SFR
Advanced Advanced IHX concept x 8 e \\V
SFR Advanced energy conversion x 3 | Lead-Bismuth-cooled FR ||  Light-water-cooled Boiling FR
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JSFR selected for FaCT
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* Commercialization
(ongoing project)

Power : 3570MWt/ 1500MWe
Temperature : 550degC

JSFR (2050)
JSFR (2025)

* Demonstration by Utilities
(design only)

Power : 1600MWt/ 660MWe
-~ Temperature : 550deg-C

1.5 times construction cost of L\WR -

* Power Generation

® Sodium Handling

. Initial Criticality in 1994
e | Power : 714MWt/ 280MWe
g - Temperature : 529deg-C

® Fast Reactor Core Characteristics

® Irradiation Test Bed
Initial Criticality in 1977
Power : SO0MWTt 2 100MWt > 140MWE [MEk-11l Core)
Temperature : 435deg-C 2 500deg-C 2 500degC
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e Other FR Activities in Japan

O 4S: Toshiba and CRIEPI
» Galena in Alaska has offered a siting acceptance in 2004.
» Pre-application review by NRC in 2007.

*:T. Tsuboi, et. al. “Development of the 4S and related technologies (1) plant system overview and
current status,” Proc. of ICONE-9, Tokyo, Japan, Oct 2009

O Super FR (Super-critical water cooled ): the University of Tokyo
» Joint study (TEPCO, Kyushu University, JAEA)
» One of GIF concepts

*.Y. Oka, et. al, “Research Program of a Super Fast Reactor,” Proc. of ICAPP’06, No, 6353, Reno,
USA, June, 2006
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'Fast Reactor Thaw (beginning of Spring)

O January 2006, France
president announcement
SFR prototype in 2020

O February 2006, the U.S.
Global Nuclear Energy Partnership (GNEP)
“Burner” prototype (pending)

O April 2006, Japan
Fast Reactor Cycle Technology Development Project (FaCT)
Monju restart in 2010
Demonstration SFR in 2025
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il International Collaboration

/ Trilateral Collaboration \
11— E o

\Elt/'_ Large-scale sodium test facility

{construction start in 2009}

I I Eiaiice MOU among DOEJAEA CEA S50MW-class sodium loop
concemning cooperation in sodium- e
CEA-JAEA cooled fast reactor (SFR) prototypes ‘t = psa. =
- = VoA

EDF-JAEA

US/1Joint Nuclear Energy

Action Plan JNEAP/GNEP
Research Field)

e

P : 2 "
—— = Al .. wﬂ
B LR - e il

Phenix [will shutdown it
in 2009) Monju AT ,1

K / [ prototype power _- i
\\ plant) / K [irrad:aoti?ntest) / \WEAT[transienttest] /

IAEA INPRO [ cage Gen-IV
o B JO = s
Evaluation of FR Cycle SFR, GFR, LFR, VHTR, SCWR, MSR
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Conclusions

m Qur last twenty years stated from FR winter.

m During twenty years, the FR goals have been enhanced.
v e.g. 1.5 times construction cost of LWR

.

v Competitive with future LWR and other future energy resources

m Our twenty-year effort showed that FR could achieve enhanced
goals and requirements.

m During twenty-years, Joyo and Monju have contributed and are
contributing as human development centers both domestically and
internationally.

m \We overcome FR winter and FR spring has come.
m Monju about restarts early next spring.
m \We expect demonstration FR in 2025.
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