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RS LS EEEREFIRE DIV I AR B EHEE T DARIRIF—EDFHZ —UHU— FELREHA: BERDEFHRAR -BARIS1=71—(%
BESMUERDZON] 73200 TA2-BYRIV (TVIANIKREKE)
The US Department of Energy’ s renewed but doomed promotion of sodium-cooled fast-neutron reactors and plutonium

separation (Frank von Hippel, Princeton University,USA)

I
!} AU DKE  BEH— (FEL. TEAUwERLAER)
Failure of Monju(Yuichi Kaido, Attorney-at-law, Former Defense Counsel for Monju Lawsuit, Japan)

[BEEYMRUOMEZEHNERICHITDIERFDREIEFDEER] 7IVI-ROTP—L(TUT4v2211O0VETKRE hFHH)
" The Role of Fast Reactors as a Solution for Climate Change and Nuclear Waste Implications
(Allison Macfarlane, British Colombia University, Canada)

[754 FrELE TS0 EERFRFEE DR 71— - F - AZA(JU—=2-70203Y)
& The current status of the Rokkasho Reprocessing Plant and its implications for the fast reactor program
Z ‘1 (Aileen Mioko Smith, Executive Director, Green Action, Japan)

*AEE—MHEEATIN-EIVR-FS XN abt) D 2022 FEBKRZERZITTLET,



BROEEIFFHARGHER S

US-Japan Nuclear Energy Cooperation in Fast Reactors

The US Department of Energy’s renewed but

doomed promotion of sodium-cooled fast-neutron reactors and plutonium

separation.
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Why does Japan’s nuclear energy research and development community

want to join in?
BERDRFAHHAI - BFHEFEIAI 2 =7 4 — Tt
SmMmL7=h 2 oh

Frank von Hippel
Program on Science and Global Security
Princeton University
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US-Japan Nuclear Energy Cooperation in Fast Neutron Reactors

B KD =R IFE R FER ) %= [ S

(10 March 2023, via Zoom) 20234F3H108H X— L=

For background on plutonium issues see: 7 JL =D L DEEHEHR |
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How nuclear power’s dream fuel
became a nightmare
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Banning Plutonium Separation

Frank N. von Hippel and Masafumi Takubo
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For background on plutonium issues see
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Sodium-cooled Fast-neutron plutonium Breeder Reactors (with reprocessing)
were proposed to save uranium in anticipation of its depletion due to a rapid
growth of nuclear power. After 1986 Chernobyl accident, however, nuclear
power capacity plateaued. Commercial FBRs were not built.
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US Atomic Energy Commission made similar projections. In 1977, we
pointed out US historic electricity consumption growth rate had been twice
that of US economy because electricity cost had been declining, but that cost

decline had come to an end. We were right.

President Carter decided US breeder program was unnecessary.
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Sodium-cooled breeder reactors were not commercialized because
they are costly and unreliable. Beyond speculative fluctuations, the
cost of uranium for water-cooled reactors has stayed low at about
$0.003/kKWh.
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Desperation in US and Japan . « INL also has continued to promote spent fuel reprocessing and plutonium recycle, even though
7knuclear eljn;:rg);bresearch, development communities plutonium recycle has failed Economically everywhere.
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US. Only four new power reactor construction starts since 1977. Two of the four have been I k= L - U/"j' A ZILNEZ THERBRBIIREWICKEI > TN (12 {;\}TE_) 7{/;)5) N
cancelled. Cost of other two has more than doubled. = / TS - °
R NP = - N + Bill Gates, founder of Microsoft, with a fortune of $100 billion, was persuaded to create a
KE 197735“1&@&?’5%@%% I FABDFH, 4ED S BL2HEIFF v LS company, Terrapower, to commercialize fast neutron reactors and is partnering with DOE and
ﬂ\ & & D 2% X bk L;tf.—:?la(i 1z General Electric (designer of the Fukushima reactors) in building a demonstration sodium-
cooled reactor power reactor, Natrium, in Wyoming. It is to be fueled with uranium, but
* Trump Administration turned control of DOE’s Office of Nuclear Energy over to the Idaho Terrapower has been funded by DOE to do research on reprocessing and plutonium recycle.
National Laboratory (INL), which prioritized building a new prototype sodium-cooled N .
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* Biden Administration, with an “‘all-options” energy policy driven bg{ climate concerns, has
not changed this situation — probably to prevent nuclear advocates from opposing its policy. Japan. After failure of Monju and cancellation of France’s fast neutron reactor project ASTRID,
_ - Japan’s sodium-cooled reactor advocates want to partner with Terrapower.
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But sodium burns in air or water

LA L. U T ALIFZERCKEAND EFRNT D

Sodium-cooled reactors proved to be costly and unreliable. Despite 60 years of efforts and
more than $100 billion in R&D and prototypes, they have not been commercialized
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Capacity factor (CF) is average percentage of utilization of design output.

Most prototypes or demonstration reactors have had disastrously low CFs.

BRIEFIAAZEE (CF) F. RFEREICNT 2EBOAAEROFIHEZ BRI D,
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Country E Prototype Capacity® & | Operation Years | Capacity Factor
B (MWe) EERHAR] R{EFI RS
United States Fermil Zxn=sI 66 1963-72 1%
A= e VRS Y S e | ARE® 2 X P mTERE |
United Kingdom Dounreay Fast R. 260 1974-94 35%
Z=E F—> LA &R
France Superphénix 1200 1985-98 3%
77X R—N—T =y IR
Japan Monju 250 1994-2017 [0}
S S HA LW
Global average ~400 water-cooled reactors ~900 av. ~30 years ~80%
H#HERFY AR EDIFHI4005E SEH9%7900 %9304E 10

Three countries are still trying
F7/7ZH A TULB3S

Russia, because of its great tolerance of sodium fires (14 fires in the first 14 years of BN-600
operation), has achieved nearly competitive capacity factors:

07 FhUTLKKIIHTI2HREN S (BN600 OFRHDIA4FEOESRCLl4[E]) | IF
IFBE N EFF DR EAIAE (CF) #iERK.

BN-600, 1980- (CF = 76%);

BN-800, 2015- (CF = 66%)

But Russia’s breeders are still not economically competitive with water-cooled reactors and a
construction decision on another prototype has been postponed until the 2030s.
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China and India are building prototypes, but the primary purpose of these reactors may be to
produce plutonium for weapons. Therefore, their economics as power producers may not matter.
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Recall that, in the 1950s, the United States and Canada provided India with a reactor to produce

plutonium for its breeder program and with reprocessing technology.
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India used the plutonium to launch its nuclear weapon program in the 1970s. Fifty years later,
India still has not produced an operating breeder reactor.
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Plutonium lgébacy of the Cold War and breeder reactor dream
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*In France and Japan, plutonium recycle saves
10% of fuel at 10x the cost.
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What can be done about the growing stock of
dangerous separated plutonium?

WEAREHRITDIDBERATIL T LEE ST RED

1. Educate policy makers about the history. (Proponents call sodium-cooled reactors
“advanced” - not because their designs are new but because their commercialization has
failed.) Outside the nuclear-energy research and development community, there is no interest in,
using plutonium as a fuel.

BERREHESICERICOWTIRERA DI &, FEERIE. > FYU T LSENFE%R [JoiE
Bl ERERA, ZNIFRBESIMN TULDEETAFHTL LA S TIEm <. ZOREZE(IZERK
LTWEArn7, ) BRFHHE -BERIAI a2 =70 —UHNTIH., I =T LA
BlELTHES ZEICBELEZTRT HDIE LN UL,

2. End plutonium separation for any purpose.
“When you are in a hole, stop digging.”]
BRDIFEICEHL ST FI b= T LGEEEFIET D &,
[ RICIFE->TLE-/z2D, IEDDACH L] ]
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3. Place weapon-state civilian and excess nuclear-weapon plutonium under IAEA
safeguards as all plutonium is in Japan.

BEREOREFARVCEESRSRB I IF=_YL%E, BRIZHITZDZITNTDOF L
F=DLDFS THDLS5IC. INEADREEREBETICEL Z &,

4. Japan should join with the United States and United Kingdom in organizing an
international research program on options for disposing of existing stocks of
unirradiated plutonium

[The United States, after an effort to turn its excess plutonium into fuel for water-cooled
reactors became too costly, plans to dilute it and bury it in a deep salt bed. Proposals in
the United Kingdom to use plutonium as a fuel have been rejected by its nuclear utility.
The UK has a research program on plutonium immobilization and burial.)
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Extent, Irreversibility and Late-

E%Jﬁ%;ﬁﬂ@*&%@ﬁ.\_ onset Nature of Fukushima
FoTE - Aok - Hﬁﬁ'& Nuclear Power Plant Accident

[LEERthis CEEDOTHELEFEZE  oltis extremely difficult to bring back a

2023/3/11
BRSEIFS YRS DA

BAULYDREX

DEITLIZITFHTEHETHS. normal life in wide areas.
. . o < EEHC%U)*QEF&”%& e oResidents have already been imposed
Failure of Monju !ﬁm&kﬂt;J > ﬁE'&(CDU‘Cﬁ%H‘](:ﬁ*ﬁ%W(Z’E upon various economic and psychological

restrictions on their life chances.

o HHICHEA | BUCEXBHIZRENE.
o IBETIEFHBEIBDOVDOH DI KEH o Some workers were awarded worker’s
SN, FIRIEHN ADZFHHES compensation and there are many cases

N N f thyroid cancer, but the government,
- = — . B BN nan. BAF-BBH 4 - EE °
7§)’§I‘Eﬁ_ (#E’Ei . mﬁhb@ﬁﬁﬁ’[}#a‘gﬁl) UNSC\EAR@E(J:\ B DOER the power company, and UN.SCEAI.% have
Yuichi Kaido, attorney-at-law, former defense counsel for Monju Lawsuit PR EMCEELTVS, flatly denied the causal relationship.

HSAULDDfERTE 1 Dangers of Monju |

T65ALDDIEIRMEILSEREF%E oDangers of Monju derive from the use of high
ERATILE, TIL = LR %E speed neutrons, the use of plutonium as a fuel,
ERATECE, KPESLANBEH the use of liquid sodium that reacts vigorously

LSRG 3T MUY A% SEI44  with water or air as a coolant.

g : ‘ tl'/;C{\EF_E?ZO)Z&(EEH*?Z)oO .. @The reactor core, crammed with fuels which
Eiiimafﬁ r Gy (EHIRSETT) © %T&“'ﬁg;}biz?c%%lséig are 18% plutonium, is more likely than light-
EA,D@%EE’R Monju Lawsuit: Qﬁﬁtﬁfijtﬁﬂﬁﬂblié(, friped miit:;r:iactors to cause a runaway power

e L REBWERILPTL.
— 2MEEFERH5:%EE  From Total Victory to Reversal || o o3 bugsasmupdGantgy DSodiumis easily warmed up but just as
= ODTREDHERBCKHENSOD easily cooled down; thus pipes are thin and
E&Eﬁ’\ - Loss TFBNTVBESD, (5L hung from the ceiling, making them vulnerable
3 - ° to earthquakes. 4
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Dangers of Monju Il
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®When sodium is leaked into the air, it burns
violently and reacts vigorously when coming
into contact with concrete, damaging the

building.

@When narrow tubes in the steam generator
are damaged and high-pressure water is
released into sodium, vigorous reaction occurs
that may lead to the fracture of many other

narrow tubes.

®There is no emergency core cooling system
in case of lost coolant. Neither can water be

poured over it from the outside.
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Monju Lawsuit

983F ERBRECHEA UWwRIENT
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o 1986fF4A FIIJIJAVUEHRBERICEHIN
=8 1 EOWA#T. WIEZREERN I#
FLEDIRBHIN] LERER,

o 1987428 EHMEDITBERRADHEE.

o 19874128 TBERBICDOWVWTERSEERU
EUTEHERAT.

o 1989 7H ZALESHERZETHRED—EP
(RFIFH S5 20kmBL ) (CIR 5EH&ERD D o

o 199249 EEHREDEICREBEIESHDL
HER. TREM4EHIDRCEVREINS.

©01983Power Reactor and Nuclear Fuel Development
Corporation (PNC) obtained permission to build Monju

© 1985 Plaintiffs filed concurrent lawsuits seeking civil
injunctive relief and declaration of nullity of administrative

disposition

O April 1986 In the first oral argument held right after the
Chernobyl accident, the lead plaintiff Mr. Jinzo Isobe made a

statement: “Science, be modest.”

O February 1987 Trial concluded only for the administrative

disposition case at Fukui District Court
O December 1987 Claim dismissed
disposition suit on the ground of “no standing to sue.”

O July 1989 Kanazawa Branch of Nagoya High Court
recognized some plaintiffs (living within the radius of 20km

from the reactor core) as having the standing to sue.

O September 1992 Supreme Court decided all the plaintiffs
had the standing to sue. The administrative disposition case

remanded to Fukui District Court.

995 128 F NI AN KE

Sodium Fire Accident,
December 1995

MEXR S F—hiEsRLE

Steel Liner Melted

1995 12A8RICEAUDD ZIRIGED
AT, EENSFPIIANRAINTSE
D FELIE. COBROBEIENRREE
FREET DRI AT, BECEVIAF
NTOWEREI TN EESHTHO k.
o &TBD. BEERIZEDIL—FUIPEKS
1FhREBEL TV,
o 1996£F 1AICEMENIRHIFRDIREET
B4 RGERRBUIBRUEE. COKS
1FJ/AWLIEF NIDAD TS IV— b
CIEMT B EEMHIET BIHICRRETh
TV,

©oOn December 8, 1995, sodium leaked from the
pipe in the secondary cooling system of Monju.
The direct cause of the accident was the design
flaw of the thermometer, causing the thermowall
inside the pipe to break.

© However, the grating and floor liner were also
damaged.

o In the investigation conducted by the court in
January 1996, we discovered and pointed out the
damage. The floor liner was placed to prevent the
leaked sodium from coming into contact with the
concrete.

in administrative
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Damage to Floor Liner Discovered during

HCBMS YA

LS

19964F 1 A25H ERLTVZORBERAFHEL *7 a5
January 25,1996 Attorney Kimiko Fukutake points to the damaged part.

TRBEEERTF MDAV Sodium-Concrete Reaction Observed
— MNRIGHhEIRESh in Combustion Experiment

C DRSS FDEBEZBHRL. TOREZE
EH DIz (C19964F 6 ABNRIC LB
BmERBOEREEN. BAWESEFEFD
KA F(ClE, X5 EFROEETL (RX
DEDZ28EIFA—MILx22E€>F
X—bMIV) BEEREhz.

o FRUDANIZOVU—hEEEEMTN
FFrrUoLETI>OY—MIEEThTWY
BKRDPENBUKRIGL. WhWw3F KU
D4 - A2 U—RMRIEHBED. KED
KEDNFREUTRREDRBIRNSSIETTIR
<. BAKUZO>OU— MMIZRER K.
a9 U— DR EEIBL

o FRUDLNIZOU—KNERIBU. KT

HFEE U TR TRBEL TVSERFHEH

g]xhiz.

OTo reconstruct the damage to the floor liner and explore its
cause, PNC conducted a combustion experiment in June 1996.
5 openings of small and big sizes (the largest one 28 cm by 22
cm) were observed on the floor liner near the area right
beneath the leakage.

OWhen sodium comes in direct contact with concrete, the so-
called sodium-concrete reaction occurs where sodium and
water contained in the concrete react vigorously. It not only
generates a large amount of hydrogen exposing the core to
the risk of explosion, but also leads to the crumbling of the
concrete due to the loss of strength caused by dehydration.

OExplosive combustion was observed following hydrogen
generation in the sodium-concrete reaction.
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Residents Won in High

003FEREIIEEHTHFIVE! courtin2003!

8%10A21H {(fE—BEFHEDE O October 21, 1998 Kazuo Sato, Chairperson of the
ESENESHBEETALLTHSE . 2OPTHRE Nuclear Safety Commission, testified for the plaintiffs,

= . R - stating that “the permission would not be granted” for
(ﬂ) ifﬁf:;fg BAURICONT SRBEEFH Monju if the present knowledge was applied.
plLS

200038248 1TBEREREREIRIAMMI5 oMarch 24, 2000 Plaintiffs’ claims dismissed in the both

[EDOWVWTIREDFERIELHIR lawsuits.

o 2002448248 FBERRICOVTESEESTE oApril 24,2002 Trial at the Hight Court concluded for the
-EI3, administrative disposition suit.

o 2003%F1H27H &ZEESIHERYERL, 457 Olanuary 227, 2003 Kanazawa Branch of Nagoya High

BERERICOVWTAEFEI D OB ETERTS Court ruled in favor of the plaintiffs to declare nullity of the
EE‘R‘J@E%?&%& ONISFIE EZEE ft administrative disposition. Total victory for the plaintiffs

=sy (Judges: Kazuo Kawasaki, Kouji Minamoto, Nobutsugu
RIER) Sakakibara)
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8108210 (kE—BEFHRLE O October 21, 1998 Kazuo Sato, Chairperson of the
SENEEHETFALLTIES , 2OHTHE Nuclear Safety Commission, testified for the plaintiffs,

= . R - stating that “the permission would not be granted” for
o 5fﬁf¢2§ BAURICOWT SR Monju if the present knowledge was applied.
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2000E38248 1TRERAEERBIREADMIT oMarch 24, 2000 Plaintiffs’ claims dismissed in the both
[EDVWTIRESDEERIELNHIR lawsuits.

o 2002448248 FBERRICOVWTESEEESTE oApril 24,2002 Trial at the Hight Court concluded for the
I3, administrative disposition suit.

o 2003(E1827H LZEESHESRZERL, 47 Olanuary 227, 2003 Kanazawa Branch of Nagoya High
BEREAICOWT AR TN O B\ £ TER TS Court ruled in favor of the plaintiffs to declare nullity of the
EEﬂ“@Eﬁ?ﬁﬂf;& ONSFIE EZEE administrative disposition. Total victory for the plaintiffs

=sy (Judges: Kazuo Kawasaki, Kouji Minamoto, Nobutsugu
RIER) Sakakibara)
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iﬁ&\ﬂ"ﬁﬁ%ﬁi(cj L\-CEEO) High Court Decision Recognizing Flaw
EBaEBEOIEBAUDSELHIR in Examination of Core Damage Accident

oThe appeal trial ruling after the case was

;*(;b%“ﬁ?-%?ﬁﬁ_gl%{%\q)cﬁtﬁﬁu remanded directly recognized the claim by the
=‘a) ZIE@mbO 528, plaintiffs for the first time in nuclear power

related lawsuits and nullified the permission to
build a nuclear reactor. There are three
reasons:

o For the secondary coolant leakage accident
and the breakage of the heat transmission
tube of the steam generator, the court found
“errors and flaws that cannot be overlooked”
in the safety review process by the Nuclear
Safety Commission that concluded that the
basic design for the prevention of accidents
was in conformity with the safety standards. 13

i
HRE F UK. B 3 S,
o 2IRBHMBAVEMEERSKE
RN ETRIN
ko3
LHMUVERFHESES S

=E{0k S
EETOBEICRIFBBUN VB
R, REIDSOL.

FMNIDALEXDBERISBIIREDRZFEL

Missing Molten Salt Type Corrosion Caused by Sodium and Iron

oMolten salt type corrosion of the floor liner was
not considered during the analysis conducted at
the time of granting the permission.

o FFEIALBFDFRFICHENT, RS
1} DOBERIERERIIEEEINT

wihork.
[V IRVN =1 - O Knowledge regarding the mechanism of
© géﬁgﬂiqu;_\iﬁgﬁigg; corrosion caused by high-temperature sodium
= 7m

coming into contact with iron was overlooked in
the analysis of the secondary coolant leakage
accident.

BERE#BOMRZRZELVE.
o TNk, B2BEHICHEISHEE
ﬁ@lﬂ&t@k%‘ugkao OThis is a defect in the process of investigation
and discussion in the safety examination.

14

FLERIRERICOVWTEHSORWYZ1L—-23>
BRUIEBRGES(CEE/RLBIOE Only Convenient Analysis Result was Reported
in Application regarding Core Damage Accident

o On “basic design” to respond to a core
damage accident, there were also “errors and
omissions that cannot be overlooked” in the
process of safety examination by the Nuclear
Safety Commission which concluded that
“radiation of radioactive substances can be
adequately controlled.”

[P DEEIRER TSI DI DIE
AEGETICOVTE. [T IEME DI
AHVENN (CHIFIEN S I & HIBRU R T
NEEERSOETETDBIEICIET
HBLH#WN, B8R, REINGOE.
o MPERIRERUICEAL. BhAIS. R4
FRIRINF—DEEHD S VARITFEER  owith regard to a core damage accident, PNC’s
[FEe# BT, eOEUEH KL, [FFIFED application did not report the result of the
Z2MEHNHIFENB3CENBASH B4 analysis with high-level of energy generated
HFROMEIZHUEEHSEE/ERRULTL and contained only low numbers -- the level

o low enough to indicate that the safety of the
reactor can be maintained.

15

PNC’s Secrete Report on Core Damage
Accident: Evidence Supporting Ruling in
Favor of Plaintiffs

BESERFLRDBBLL DT BN A D
FORRIRS S ERS S

o EYROAEIRESEICIIIO92M J LVWSETEEDIE
HEhTLID, ZL2BEIG. BEAN380MIEE
BRI —ALTIEIABRUNRELRDOIZDT, TN
ZxlcLTITbhE:

O PNC’s internal report contained the calculated
number of 992MJ but the safety examination was
based on 380MJ at maximum which was the only
result of analysis submitted by PNC.

o ZOBRBIBRDIFLEIRENODSI1L—-2a>vER
[FERXFIDHERET3I000HTHESN T .

o This simulation result of a core damage accident
restricted for public disclosure was sold at 3000 yen
in a used bookstore in front of the University of
Tokyo.

MBS & A Lo HCDAR

IS Ba-rcraronmnonnan rawe
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Z[UREIRFBIUCDOUL\T safety Examination was Lacking for
BLEEHNELTWE Steam Generator Accidents 5

U2 DEEIBIEFICSVWTIEIRS T FrIEVWSHRHIFHE
Lk,
“High temperature rupture” occurred in FBR in the UK.

IHEZKICEZAEICE O TEIRAIEIT 198 1 £FICSEHEE
NERERT, ST EERENEAIEICEX 3ERETRIESN
hEITVE.

Investigation by Mr. Keiji Kobayashi revealed that there
had been a heat transfer pipe accident far exceeding the
design basis in an experiment conducted by PNC in 1981.
BRI, COEEBHZIEDDAL. RFNEEESING
ELTVWRD Ok, CORBBIBER. EEH#TFRBICLS
BERNT(ICS I 3BRERICE>THS MRS,

PNC squashed this important information and did not report it to

the Nuclear Safety Commission. This information came to light by

the request for disclosure made to the Science and Technology
Agency by parliamentarian Mizuho Fukushima.

1989F6 ABMBDAFIRLEAD
HERMED P T, B OEKEERGHRE
HIEEBONBEIRESh TV,

June 1989 The PNC’s report on its trip

to the UK and others referred to the
experiment on the damage to the heat
transfer pipe of the steam generator. 17

= CLEIRGR

Supreme Court Overturned
High Court Ruling

200543 17AREHINOAEAHRE
Bﬁ(o

2005 5A30H RS, SFHR
ZIHZFEL. MR EE Y ELTERM
DFEREFELNT IR,

20056 AERIE. REHEEFEED
EECHEEURERBMFRCIERENSE
ITH3 (BEFMBE3 21%) OIC
CNEBFICEZ, FREEFHEICOV
THMREERLU TV LR ERIBILICE
SHRICHEFRERETIN, 12A81C
HTF.

oMarch 17,2005 Supreme Court held oral argument.
oMay 30, 2005 Supreme Court overruled the High Court
decision and decided in favor of the District Court
decision to turn down the residents’ claim.

©June 2005 Residents submitted a request for review by
the Supreme Court claiming that the SC did not follow
the principle of being bound by the facts already
established lawfully by the original decision (Art. 321,
Code of Civil Procedures) by changing the facts and that it
omitted important matters in its consideration. The
request was rejected in December.

18

200546H28H

June 28, 2005
=B Wh—E5 SEsE i !
Eail?-.l ¥IJI*(Lﬁ§EE I Demand of New Trial to Supreme Court

-EEHEEHOREVEERCRENS,
Supreme Court is bound by the facts
established by the High Court.

<UL, BAUWEREAT(E. EE#ilE. SE0DR
EUREEREZBFCESIRAL,

But SC in the Monju case unilaterally changed
the facts admitted by the High Court.

-ZDEERPDA(E, 202246 A17HDE
BEFEBSOVTOESHIIRT, #HRE
hikz.

This unlawful method was repeated in the SC
decision on the Fukushima Nuclear Plant
Accident case delivered on June 17, 2022.

19

BAUYHZEEHUERARBRIA

Vast Amount of Money Wasted inMonju

BAUWI(E1 9 9 5FECTIVHAE
01 5 ANREEREULICGBER
{I\O
2014FEFTICELEEREL
HESEIEE , MPEE 193300
BAIGELTVWS . ChiIAHEZ
FRWEEBFTHS o BEUTLVRW
BRI CTHERENRERMHEES
DEERE1 9 7BA , AGEDER
#3015, BEIEEERDFER1 2
BADEHEN 2 3 9BALNSE
ARBEFENHEENTEL

oMonju only produced 15 days of electricity when it
reached its full output in 1995.

oConstruction, maintenance and fuel costs until
FY2014reached 1.3 trillion yen, excluding labor cost.
Even during times not in operation, a total of 23.9
billion yen was budgeted annually, including: 19. 7 B
for safety measures & equipment maintenance; 3 B
for personnel; 1.2 B for property tax.

20
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BiRULEEALY

Monju Responsible for its Own Demise

#i2, 2010&£58N5783T, [5ALD IOEDO

HTOIFLERRBREILE . B%08HIFAH
BEELRFIFEBACETEE , ZHUBISRC
ENTERB O,
20124F118, THAUWITIE, #9 FHERICONVT
SREHIERBL TV EC LD RSN, RFHRSIS
B2l 2 AREEESSERH.
BRFHMEEEAE |, 20156118, SXEHREX
BCHL, RFHMEISEQNES 4% 2 ACED
EE)ES . WIBICRDSTHALODH BT ERRICT
SEEHEETHERHSNSELRARIIET BT
, INDEMTHIRGE , BALODIENSEIRAL
CRET &S5RHIE.
BRFI32016E 9 A, MEEOEWEEHBCEALY
BEtF&RDL .

OJAEA conducted a core confirmation test at zero output from
May to July 2010. Immediately after that in August, the in -
vessel transfer machine was accidentally dropped into the
reactor vessel. The deformed machine could not be taken out

of the vessel.

ONovember 2012 It was confirmed that the inspection was
overdue for 9,000 equipment at Monju. The Nuclear Regulation
Authority (NRA) issued an safety precaution order in December.
ONovember 2015 NRA submitted a recommendation to the
Minister of Educationg Culture, Sport, Science and Technology
based on Art. 4, Para. 2 of the Act for Establishment of the
Nuclear Regulation Authority. It asked the Minister to appoint
an entity deemed to be capable of operating Monju in place of
JAEA or if that is difficult, to drastically reconsider the Monju
project.

OSeptember 2016 The government decided to decommis
Monju citing rising costs for necessary measures as reason.

21

HAUWZIEDTE 3 ADFIFE

Three Scientists Who Stopped Monju
{—=EB- A =PUEPB - 7]\#kZE — Jinzaburo Takagi, Sanshiro Kume, Keiji Kobayashi

y \“ | BN

BiLEESRC=B@

CNIC KBRKZ

Jinzaburo Takagi, Nuclear Chemist, Sanshiro Kume, Nuclear Chemist,

CNIC Osaka University

BILEEA K= M@

=y

BYEZEEIEZO
RKRFIFRERAT

Keiji Kobayashi, Nuclear Physicist,
Kyoto University Research Reactor

22

BAUYDKERDIRIR

Fundamental Reasons for Failure of Monju

HAULDDRBOBRIRIE. TSI LIF
il FNIDLSED. KESR-FMNILR
DEIZIENSTS T MOEDDERE
I£53. BIENBBIRENVBEXRTES,
FEARF MDA AINEFELVEE
3T BIZEIFBIETETER .
SBORFIFRFEIC, DO DRIDFLEH
ARDE,
RBRINFBLDBNSEENMIHEITES
&ld BALRFENBIZEED BN, B
BEDTACEDBIRELTIFFENR
L,

oThe fundamental reason for the failure of Monju
lies with the basic concept of plutonium core,
cooling by sodium and heat exchange between
steam and sodium. Potential danger is too big.

oSodium is opaque; if something is dropped
in sodium, it cannot even be pulled out.

oThe dream nuclear reactor was indeed a
short-lived dream.

oPursuing a dream that never comes true may
be allowed for individuals, but not for a national
policy in which taxpayers’ money is poured.

23

BS#BMT FEHELTZIRUE1981FEN5
42fFHIREFHICEAT BEREAZIBHULTEE

Self-Introduction:

Have been working on nuclear related
lawsuits for 42 years since becoming an
attorney-at-law in 1981.

YU EERERER

+3.1181 SAUWERER. ANTPRAEZREY
A V)V iEEeERER SRMIRFEEREL . KRIRTE
SRR EDZEVILDFRERE J C OERRIEE
=

3.11%#% XERIRFEERER. RiBE_IRFER
B JIRRFEZEUIEDHIRAT E)IPITTER.
‘S5 ASH (BMmAEICHBRUESEEICK
SIRZ|RFEZRY). 311SESHRIRDI A
Fp
-EBERESMCOVTORERSDOME
BEZERTIFGHE HEORSFEIE
BRI DFRE

OBefore 3/11: Lawsuits seeking injunction such as
Monju case, Rokkasho Village nuclear fuel cycle case,
Hamaoka Nuclear Power Plant case, Oma Nuclear
Power Plant case, and JCO health injury case.

OAfter 3/11: Lawsuits seeking injunction such as Oi
Nuclear Power Plant case, Tokai Daini Nuclear
Power Plant case, Sendai Nuclear Power Plant case
and administrative lawsuit on Sendai Nuclear Power
Plant

oArakabu case (Damage compensation
lawsuit by workers who contracted leukemia),
3/11 Children with thyroid cancer case

OProcedures to pursue criminal liability of TEPCO
executives for the Fukushima Nuclear Plant
accident; procedures to pursue civil liability of
executives

24
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Allison Macfarlane

THE ROLE OF FAST REACTORS AS A SOLUTION
FOR CLIMATE CHANGE AND NUCLEAR WASTE ‘

March 10, 2023

US-Japan Nuclear Energy
Cooperation on Fast Reactors

IMPLICATIONS
BREZVWEVOJIEZBXNEKICE T S5EERFED

‘REAELEZDEE

TUIY-RYTF—LY
TEXRICK 2ERFRAFEERM S

WHY CONSIDER NUCLEAR POWER FOR CLIMATE CHANGE?
BERFADPRBEESHARICHEDIEEZIONTVDEIDON?

We’'re in an energy transition and we desperately need carbon-free energy resources

Provides an alternative to fossil sources and renewables
* Diversity of supply important

But is it a near-term (or mid-term) solution2

B EIRILF—EREICHY . BEDNRAREHLE LGOI RILF—REAY]
KIZTRDBNTLD

LEEREBAIRILY—OREZIRH
CIRLF—HIGRDOSHIEAEE

LA LIRFAREHAN (HDOEHER) GTAKICEY 25002

ECONOMICS CHALLENGES: CAPITAL COSTS

REMRE : EXOX b+
But what about factory built modules? That will solve the cost problem.
Will it2

THTEDa—)L (#H) £ELTHMTHEAITSE 2 —ILTIE
F@&B#?%ht*U:Zhﬁ%ﬁﬁ&éhéﬁ55o
ZI2255m7 VC Summer, South Carolina
VCH T —[RFE. UoRHABASAFM

Vogtle, Georgia
R—TIEHE, 2a—I7M

@

2017 2017#78318 BEbE 3

Abandoned, July 31,

MODULAR FABRICATION EXPERIENCE IN US
KEIZBITBAEL A —ILIFEEEDRE

Shaw Modular
Solutions

Plant, Lake Charles,
LA
va—-E¥Ya5—-
v1)a—a IR,
L1 F¥—ZRX,
AT M

Welding and Rewelding at Vogtle
R—JILRRETOEE. BBE

Westinghouse bankruptcy, March 2017
YIRT A4 T NIRDEERR. 2017538
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ECONOMICS CHALLENGES: MEGAPROJECTS
BREMERE . BEXJOo o b+

Maijority of these reactors exist on paper only — no demonstration models yet

NBRFIFEORFIHRD L FTOHFEE —ERIEETILIEREZGZL

Engineering model: design — build prototype — redesign — build full-scale model —
redesign — deploy = high costs

construction of these megaprojects is challenging — whether factory-produced or not —
procurement and project management issues (costly and time-consuming)

TEETIL : FE-REETILOER-BR-AEETILOEE-BEH-HES
E="23X b

C5LEEXRTRD Y FERIFX, EDa—IILEIBEELLSELELE,
HHMOFELTODS Y FOBEENHL L (BERALERLIIMNDB)

ECONOMICS CHALLENGES: OTHER COSTS
BEHENRE . TOMHmOaX b+

Utilities want energy technologies that can do load-following. Nuclear can do this by adding energy storage — at
a cost.

Most fast reactors plan to use HALEU (high assay low enriched uranium) — need additional security and
safeguards = more costs

For reactors that reprocess their spent fuel — need additional security and safeguards = more costs

For those plants whose spent fuel is not stable for repository disposal there will be additional processing costs
BRFEEFCSATMEBREE DAL IALT BN EIFT. TRILX—FFERENONIEIFEFATE
"EE —BANIDD *REE - HHOPREE

BIEFOFEEMNHALEY (GHEREREYSY) OFEREZHE—tF1 )T« LREHEORIESBE
=OX MEX

ERAFRHNEBNET HIEE—tX 1) T4 LREFEDRIENADE=0X MEX

5 FERAFRHAFLETERLS TEHNMEE., ALEICEMIX FAADNM D 6
?
WHY THINK ABOUT THE NU%I.EAR WASTE? NUCLEAR WASTE ISSUES
BERREEYICOVTEZDLIOMN?
% 15 -~ A H =]
% B ZE Y R 8

Direct and significant implications for: For all reactors: wh . . .
- at’s different with fast reactors?

cost Spent Fuel Storage/Transportation * Chemically exotic fuels
= Security p ing /R . = Metallic Na, Metallic U, UF
. . . rocessing/Reprocessing? + Exofic coolant - sodium

Proliferation/Safeguards - Extra processes needed? : E t ; fII : c:‘ T e | o
P Accptonce | | U offlocery il e o smeler e e

E?&E’]?ﬁ\?ik@?&%é&li?’ High level waste Disposal
Low and intermediate level waste disposal

axk Securi § ds. saf BIEF A AFERE DA ?

EXxayFa ecurity, safeguards, safety S —

IR /RIS E FRTORFHFEHNT: CEEF UYL REYSL. MT YT
HENERE 13 AFERE O ik CAEHRAARM—F YUY L

Like Security by Design and Safeguards by Design 0 BIE? FRFFENNETHD=HICAL BN B REHALS

* Better to consider during reactor R&D than as an add-on later - BINALIEALE ? MR

TFXaYTq -NA - FHA2] TE—TH—F 1A - THAL ] *LEAK B LARILEEMOMS F MBSk > TELZERDOFN

S HEMST FFY GEM) $5LY L. RFIFORD (ARKRUEREFRE) BRETRATIANEELL " & - FLAILEEDOLS

FERET . £F )T ARCREREEZRBRENSHEAAND XU T . RIFEHE. RE% 8
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NEUTRON LEAKAGE FROM SMALL MODULAR REACTORS
INIED 3 — )LIEMN L DR MEFRR

Neutron leakage from small reactors has implications for waste management References

SEX

Generally, for a smaller reactor, there will be more leakage

Can reduce leakage with use of reflectors, increasing enrichments, changing
moderator, and playing with batch loading and burnup

Brown, Worrall, Todosow,
2017, Annals of Nuclear
Energy

Bottom line: Due to neutron leakage, Small modular reactors will generate more
spent fuel and more LILW than large energy-equivalent PWRs

NEIED S DR EFREE. ERDLBICREERIET
—BHEICIRFFIDBIZZBFIERBN S LD

REthEFERLEY. RHOBMEZELEY, BEMEEAY.
BEZBO/y FRORBEEZRET I L TRBIERTED

R PEFRABOEOIC, MERERFIFE, FCHMREOXEMNE
KRERFIFE PR &Y, EAFAHRULILN ELRLERTHLA
IVERY) DREENSLLD

Krall, Macfarlane, and

of the National Academy
of Science

Ewing, 2022, Proceedings

WASTE IMPLICATIONS FOR FAST REACTORS
EEIFDREEZEYN L OEE

Sodium-Cooled fast reactors
= Sodium-bonded Uranium metal fuel will need processing prior to disposal
= Neutron reflectors and shielding — will be low and intermediate level waste

= Sodium coolant — will be contaminated by 22Na activation product and Cs
isotopes from ruptured fuel elements

= Sodium-bonded fuels are pyrophoric, need to be processed into a stable
waste form for disposal

F b U LRHEER
s FRUDLEHEHE LY T VERREIXERLS ORIZBELNE
- PETFREFE L VERE —BE - PLRILEEMEED

T RO DLEES  —BESHMEERYT U O L2E . BIRBHESR
MotV ARG TERSND

s F RO LEEE LI-RBIIERIENMELGTDT, BEFLS ORI,
REBERELSES-ODOUEBEINLE

Processing Implications

= Additional waste streams that require
disposal

= Additional facilities that need licensing

= Additional supply chains that need to be
established

= = Additional Costs

BENEERT LD
%MQEME&Téﬁimwﬁﬁhﬂiﬁi

CHAERELT DERANIEZD
Y TSAF I DMERDE
=R FHX
10

SECURITY/SAFEGUARDS ISSUES
X)) T RIEHEERE

HALEU spent fuels may require special packaging
for storage, transport, and disposal and may
entail additional security /safeguards issues

‘Water Bacgierst

Any processing or reprocessing that separates
actinides will require both additional security and
safeguards measures

HALEU (mfiEEEREY S Y) DOERFRE
Zirk. BEEURICARTBICH->TIE
BRBENRr—SE, X2 T4/ RE
BB omiENrRHENES

7Y F— RSO DONELZ L LELE

F. ¥ 74 ERERBEOWMA DM IE
PRELEDEDS

11

ctual costs of reactors are unknowable at this time
= Cost of plant

= Cost of fuel
= Cost of waste, energy storage, etc
Length of build uncertain
Supply chain issues
Project management
It will take at least 10-20 years or longer to sort this out
B[R TIRFFORRDNOI R ~MIFTH
- RFFEOaR B+
- BEDaR b+
FBEY. TRLF—EFRENIR
EER AR AT RE D
YIS Fz— B

TPy FEBEINLDMBEEMRRT BI2E. DB EBLI0ENL20E, HEIWEZTIAULOKMEES S

LOW IMPACT FOR CLIMATE CHANGE OVER NEXT FEW DECADES
F&20-30F DM, [UREEIXKE L TOHEIMETEN

12
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The current status of the Rokkasho
Reprocessing Plant and its implications
for the fast reactor program

Ny TBLETHEORINE SEIFFRFEE OBER

“US-Japan Nuclear Energy Cooperation in Fast Reactors”
I BXROEEFRZERAZ M5 1
March 11, 2023 JST 8:007 10:00 /March 10, 2023 USA EST 18:007 20:00)

Aileen Mioko Smith

Executive Director, Green Action
FAU—2- EfETF- RS R

gy —>-FHa >

However, in the meantime...
umrbL:--

Japan has accumulated 46 tons of surplus plutonium and has a commitment to
reduce stockpiles.

BAEAOr DT Ik ZHLEEEL CLE-TETHY . BEBERSO T EEH
RHLTLWES,

No present need for Rokkasho start-up
BWE. TILk ZDLDFELE NS ZETEAIE
Ny FTOBLERRIEIHEDY FHA

Reprocessing capacity: 8 tons Pu /year

Tk = L EEEER: FR8k

Construction began: 1993
EFI: 1993%

Completion delayed 26 times
SEREHIOEHF20ME

The projectis scheduled to be completed “as soon as
| possible in the first half of FY2024”
SERBAZEHAILT 2024 EE LD TE 51217 2 H1)

TETTRRRNR RN NN RRNRRRNYYY

L HEERIRAF—FT 7Y A b https://w necho.meti.go.j

Original purpose of reprocessing and fast reactor program:

BAE L SRIBTEFA B DT R O B #:

Uranium will run out. Need for “domestically
produced energy”.
L ISUNEET S, TEETIRLY—] HBE,

g

"——-,——vd

HEERT XK —FY 7% 4 https://www.enecho.meti.go.jp/about/special/johoteikyo/monju.html
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Action taken

Thhnf=C &
COMMERCIAL UTLILIZATION OF PLUTONIUM:
ZILs =D LOEEFIA :

Fast breeder reactor program : “realization sometime after the latter half of the 1970s” (1961)

At E: [ 1970FR&FLBORR] ( 19614)

Start Pluthermal program (LW R MOX fuel utilization) after failures in FBR:
“16~ 18 reactors by 2010” (1997)

H AL » BIFED. TILY—TILETEREK:

r 2010&%TIc&E16~18EBA] ( 1997 4)

ACQUIRING THE PLUTONIUM:
T b= LZBRT

Reprocessing contracts signed: UK /France (from 1969)
BHONBLERIE (X)X ISV R(1969FM5)

Rokkasho reprocessing plant construction begins: 1993. “Completion date 1997”
Ny BB TISEEME: 19934 ( I FE: 19974)

What actually happened
SETICREICRELZ &

Japanese government doubled down: imposes stronger regimen for reprocessing
of spent fuel. (2016)

I BREENHEE] BARABFIE. EREABRHOBLERGZ RIEL TLVFET,
(2016)

Unrealistic expectation of nuclear fuel cycle program result in 48 tons of plutonium
stockpile. (2015)

FHREMZIRY A 7 LHEORR: ERShTLEo=T Lk =HL#48r >
( 20154)

Japan’s Atomic Energy Commission (JAEC) declares surplus plutonium reduction
policy (2018) How this will be done unclear.
BARFAZER. RET L =DV LHIBEEEE( 20184) ERAEETH

-16 -

What actually happened
SETCIERICBE L

Uranium found to be abundant.

VI UNEBEICHD & AHIEA,

Fast breeder reactor program delayed to “around 2050”

EERIBTEFE DEREHAET 1970 FERKFLIBE) = 2050FEMS | ( 20054F)

“Breeder” program becomes “fast reactor” program (2014)

SR BB EIA SR FETEIC ( 2014 4F)

Prototype FBR Monju permanently shut 2017 (Decided: 2016)
ERIBEREFS AL o [FBEHF( 2017 4) ( REIF20164F)

Pluthermal (LWR MOX fuel utilization) program underperforms (max. 4 reactors only)
TIULY—<ILEEIX. FEZE FE> TS ( BREFTMOXFIMAIE £DH)

Roadmap is revised: “Strategic Roadmap of FR Development” (2018)
I BeEO—K <y 71 RWE( 20184)

During these 50 years...
Z D50FE DA IC -

Renewable technology advances rapidly

BARRET R ILX— DTS REISESL 1=

Renewables costs come down/Nuclear power costs rise

BAERBEEIRILX—I X [FTFHAS - FEFHI XL FEHLD

Climate issue in forefront: fast/cheap /eliable solutions needed by 2030
SIERBETROO NDED: 2030 FEFXTITHEELES D DI,
B - Zffi- EEEOBLNY Y 2 —2a v,
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115000000000 RANRNRNRANRNNRANRNRRRNRRNY

(11100000 NNNNNRRENNRRRRNNNNNNNYNY

The industrial logic for fast reactors and reprocessing

evaporates
RERF & BAE O HEN &SRB K TH R

Fast reactors will not yet be producing any significant
quantity of electricity in 2050 (carbon-neutral goal)
20504 | BRFIFXIEERBFIHEHES L

(2050 : H1—R>=—a—kZIJILEE)

Japan’s total Pluthermal Pu consumption to date:

approx. 5.3 tons (199972022)
SETOTILY—TIILRHEER:
#95.3F > (1999~2022%)

Fiscal 202372025 Plutonium Utilization Plan: 0 7ton/year
2023~2025%E 7 Lk = LfimetE: £mM0.7F >

11

1550000000000 NRRNRENRNRNNNRERNNY

How much plutonium must be consumed?
HBULAGNEESBWIILN=LDOER?

Japan’s final nuclear waste repository is premised on reprocessing ALL spent
nuclear fuel.

BARDERLSGIF. T XTOERFAZRNE BRES S LEEHHERICL TWS,

Final repository plan moving forward is politically necessary---

BB IEETEZE EDHD C & (FBUARIICRHE- -

This means---.Japan must consume 200 tons (approx.) of plutonium.

L 7=h%> T. BREH200~ > DT Lk =5 LZEHEL BITNEFES L,

And even more plutonium mustbe consumed in the future.

L0633k, HENBELLDZEDT VL Z D LMNS 5 ITRE,

10

Operating the Ohma full-MOX reactor will be used to justify operating Rokkasho — but there are many

o

KEfFCMOXRE £ &£/ T 2 KMRFEOERR}. RyrABLAETBOEGEDIEULICEDNEES S5,
HRRERFEDOEGHRICIES < ORENH 3.

IfoperatedatfullcapwOhnalsdeslgmdtobeloededwlﬂmappm)dmately1.7tonsofphwnlumly‘
ZLEET hiE. KR 1.7 8 /EDTIL K =‘7A’E¥*'§'6¢k SicHREEhTWS, -

But Ohma is delayed. (Original start-up date: March 2012.
And, a ing to plans, it will
UdU. mrmsﬁ

TOFERAFETIC

Two ongoing lawsuits. el
2gomi-—F " il

"
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Why pressure to operate Rokkasho now?
RS, NrABABRIREZRETLEODEAL’DIDDDH?

Clock ticking, pressure mounting:
A—H&EBBE LYy v —:

Spent fuel pool at Rokkasho full since 2016 (Capacity: approx. 3000 tons spent fuel.)
N TERETISOFERFAFRET —ILIF2016 FISHF( BE: $13,000k > ERAFHHH)

NPP sites have no place to send spent fuel. (Onsite/offsite interim dry storage siting delayed.)
[FEFAREFOFEAZFABRFDIZEY AL, ( BHEANEZRXPREFEIERLTINS)

Some nuclear power plants will not be able to operate in the near future. More plants will follow.

EVFEE., BETE U BERFARBHLHD . $K&. SHICHIFDERENERS.

The logic is that Rokkasho must be operated to relieve pressure on spent nuclear
fuel storage at NPP.

FIRFETOFERFARHETREREE BT 2 =OICKy FTBRIEBETIEDIREEE BREL
BIFNEES L | & DRE 13

“Attractive” fast reactor development research justifies Rokkasho.

TEAR, CRXZEEFHARMAREIE. NorATBLABETEZIELNLET %,

Rokkasho and fast reactors:
NTITBLBIREESEFIZEDLSHRBERICHZIDH :

Rokkasho is designed to extract plutonium from LWR spent fuel .
(The plutonium is to be used for LWR MOX fuel.)

Ny TRLETISE, BKFOERAFAMRHEZTEBLEYT S LS BEFShTWS,
(S hi=F Lk =9 LIFT LY —< LEEIS RS hd FE. )

Japanese fast reactor spent fuel cannotbe reprocessed at Rokkasho.
(It will be reprocessed at a second reprocessing plant not yet planned for.)
ERPOERFARIEE, Ny MBLAETIECRIBLETELL,

( FEEKREEATOWELWE_BREISETHLEI WD LIS TWLD)

15
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Japan must justify:

OPERATING THE FIRST COMMERCIAL REPROCESSING
PLANT IN A NON-NUCLEAR WEAPONS STATE
WITHOUT ANY PERCEIVED USE FOR THE PLUTONIUM

AAEUTEESELBIRERSEN
FZILEZO LHBOREL DWW,
IIRAEEETHAS TOBREABLET S ZEBEEBIES

14

However:

LHUL

Fastreactor development helps to justify continuation of the nuclear fuel cycle
program in Japan.

HADERFRAFET ZRHHT A U IILHEE#GET S LENHD | £ZIEHIE
95 EITEID.

An “attractive” fast reactor research program is needed for
Rokkasho operation.
NyPTBABTEOERICIE TBHMN) KRAS
EERFHAR T OT S LDRBE,

16



BROEEIFFHARGHER S

US-Japan Nuclear Energy Cooperation in Fast Reactors

-

US-JAPAN AFFIRM COMMITMENT T!

Fast Reactor Development Policy (December 20, 2016)
EEFRAFD A (2016412820H)

Reaffirms commitment to nuclear fuel cycle program.

BT A U L% B

Strategic Roadmap of FR Development (December 21, 2018)
BIERO—KR<v~ (2018%F12H21H)
"The timing for full-scale use of fast reactors is expected to be sometime in the second half of the
21st century.”
I BRFOREHFANRAFS D21 VTR 1 HIEZEFOVWThIADE AT )
Step 1: Promote competition among various technologies in private sector for next five years
L5 FREEERE. REIICEL % SHERTRBRSZ B
Step 2: After 2024 —narrow down and focus on technologies that may be adopted
2024 F LB, RATTREMEDH B RMORKY AH - EERik
Step 3: Consider future developmentissues and processes

SHEORAFERER U IREISOLTORE

Fast Reactor Strategic Working Group (September 13, 2022)
EERFRARKICRIBET—F > T IL—TF (2022469H13H)
Sodium—cooled fast reactor evaluated as the most promising 17

Fh U DL SEHERFELS RA L L 5T

ICLEAR ENERGY COOPERATION

BR. RFHBHA~ADIASY A B

"Global security and clean energy tra
MEFRORLFEME VY -V I RIS

>

T —_—

ons” January 9, 2023
DT 20234E1H9H

ergy'Secretary Jennifer Granholfiand METI Minister Yasutoshi

el

-19 -

Revised Strategic Roadmap of FR Development (December 23, 2022)
HEO— K~ wv 7%ET ( 2022412H23H)

Work plan for future development
SHOBEFO/EREETE

Summer 2023: Select specifications and core companies for reactor concepts to be included in
conceptual design after FY2024
20234 H: 2024 FEUBOBMEZRIDHWRE 42 FHREDMLHRE PREEEETE

Around FY2024-2028: Conceptual design of demonstration reactor and necessary R&D
2024 FFE~2028 FELE: EEFOMZERE- LEGHRMAFE

Around FY2026: Specific study of fuel technology
2026 fFFHE: PRAEMT OB ARG RE

Around FY2028: Basic design of demonstration reactor and decision to move to
licensing procedures
2028 4FtE: EIEFDEKREKET- FFRAFHE ~DBITHE 18

What US-Japan cooperation does
BXO@mALEES5THD

* US cooperation helps justify Rokkasho.
c RKEDHATAKR,y FIBLRETIENELLLET D

¢ US-Japan cooperation helps Japan continue in this path.

- BRIBAIF. BERLZ OEZKITHEITEED

e US-Japan cooperation buys more time for Japan.

« BRBAFK. BRIZE > TEY E< OFREZE S

US-Japan cooperation leads Japan further into the quagmire of plutonium.
BX#mAlk. BEERZ IV =V LDREICE SicEm<

Does the US really want to do this?
FAYAEFE. BRYCZABIEZEATWDIDIESZSH 20
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NATRIUM

Hi#:FR22 Overview of TerraPower's Advanced Reactor Programs, Jeff Latkowski SVP for Innovation Programs, TerraPower, LLC

e e
NATRIUM PROJECT (TerraPower)

T+ U DBt (75/87—)

SIS 73 L
(AL D RAl

e Pay

US-Japan cooperation helps keep plutonium/reprocessing alive
BXDOWARKTILs=D L/ BUEBEEEZEMRSES

Idaho National Laboratory (INL): pro-plutonium/pro-reprocessing

Undermines non-proliferation efforts of US
(from Ford/Carter through Obama)

INL (7 ¥REZHFZER) @ 7Lk =7 L/BNEHE
74— R/h—5—BUEHNSA/NNIYBUEICE D RAIBEBENZEAELIC

HELPS JAPAN DOUBLE DOWN ON PLUTONIUM USE
BEo 7Lt =T AFRBEREEEXX 2 &ic

WARPS AND WEAKENS NON-PROLIFERATION POLICIES
BALBBERE D DOF B ES

23
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But Japan’s fast reactor program

L L . BAROSEFEHE K-

Will use plutonium.
TILhZ=U LZERER
Will reprocess.
BAEZ{TS

So why Natrium Project?

Tlk. €T U DL] TDH?

Moniju failed so Japan clung to ASTRID (proposed 600 MW sodium-cooled
fast breeder/France ). But project shut-down. Now it has embraced VTR
(INL) and the Natrium Project (345MW liquid sodium cooled fast reactor).
BAUBEIFREICERLT. (AFPRAMY Y R (608 kWF b U D LSHEREF) €U
HFOWHE, £, PAKYy REHEIFHRIEERD, SEEF. VIR (FP1FK) & T+
FUD Ly (B4.5FkW)DFEICES o & WS KK, 22

What should happen
AT ZzRED

¢ Japan declares end to reprocessing. End nuclear fuel cycle program. Change to
once through spent nuclear fuel policy.

« BRIE: BREQHRILZEET S, ZBKY A U ILGTEE OO, ERFAH RN
DIV RARII—BERE~NEET S

* Negotiate a comprehensive fissile material treaty prohibiting reprocessing and
MOX use
BREEMOXFERAE FILET 2 TREMZIREMERND-ODREE TS

¢ Getinternational agreement on plutonium storage and plutonium disposal

TILk = LEFEE DRI OV TEENLEEE 55
Why does it not happen?

T, EhhEZSHEVON?

How to make it happen.
ZThEXRRIBIAER? 24
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wREERAN

7529742 -yARIV(Frank von Hippel)

BBERSTHIIB T OKETHREZFLLUBEED— A K TV VAN RZERZE - ERZ2RET 075 4], BRI HEWE/ 3V (IPFM) | OHFEAIRRE ., TR+ HR¥EE 2H]
(the Bulletin of Atomic Scientists) X#BHEE, LAV A MUARZERMBERBERZLABHEYRE, RIEED TSI, LA TS HEME DEEEW IR
B FRDH IR, BifDHEZIZIPlutonium: How Nuclear Power’s Dream Fuel Became a Nightmare | (Springer, 2019) [[ V=4 EFHDEDBRENEEIZ | (F
EHRR, 2021) ], #EZFIBanning Plutonium Separation | (International Panel on Fissile Materials, 2022) 2% %,

BEHE—(DLE-D35)

1981 FE#A4E LB R, 30 MDA T, SAUWIRIR, Ny 1 2V IR RER, R RFEFR, KERERAEFALERF NI T OHRRSHMEEY, 1990 ENSCHAEANE
MWRBREREZBRZEE, 2010 £4 A5 2012 F 5 AETHAEEHRR. 311 RESFEREHE, HREAHREAERRD, RIBH 2 FRIFNR, LEDHEL2HD, RREFEF
EM2EERSHARRK, HEFREHE2E Y \WW—VEBRR, FEEITRFAEFRICEHHSE. 2011 £), (HEF2ERTLI(EEATIEELE, HEEE, 2012 F), (#HHF75
ElD><Y A I(Fiitt 2017), BBRFAFHRDOELZHENL DM (Kt 2019 F), TREREIC 13 kHDOZI &M REREREZFAHIRI(DERE 2022 F) 2L,

7V 29 I77—L 2 (Allison Macfarlane)

AFEDT)T4vY a0V T KEZMEDATLEER - 70— OV EERERERFEERR, KERTFHHEFZEES(NRC)ZER (2012~2014) , AN BHIENERE U/ KE DR
FHOMFRIZEATE7INV—VRVEERIFEE(2010~2012) 2 EE, vV Fa—tyY TRAZE(MIT) CHIERRIZEL 5, 0F 2 A4 —KFETHEHZE TS 2 BE, HEBE OB
NE LB BRI, BEEYALS L S I T2 EMFR L L THIS N, INLEY 2 —)VF (SMR) RERMRFEFIF RT3 70V 7 MNI#EDS,

PA)—2 - EK#EF- AZZX(Aileen Mioko Smith)

BIE NGO-Z7V—r-77varyiE, a0y L7 REAREAZHRERZEL (MPH), 1980~1983 £, AV -V ERFEHEREXEVFHEE, 1983 EMSFEFAMEICEVAE
A G5 BICES, ARIIERRT A 2V, BROZ 2% - Z7540, Y, RAEWRHEEHETE, 5, 1990 £, SEEEFHEICKS TSI AN 7 - EA Uy | BB ILRFZL.
1999 £, MOX #REIF HDEFHEFEIEIZ KX <Bh S, 2014 %, Nuclear-Free Future Award(#DRWERRE)BEHMELZE, 2021 £, EEEIMINAMATA | 2B HAK
(W.2—I V- AI AL 3/ HAZERR - Crevis) . FAMERE.
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Frank von Hippel

Frank von Hippel is one of the United States’ most prominent scientists in the nuclear policy arena. He co-founded Princeton University’ s Program on Science and
Global Security and the International Panel on Fissile Materials, and is a member of the Bulletin of Atomic Scientist’s Board of Sponsors. A former assistant director
for national security in the White House Office of Science and Technology, von Hippel’ s policy research currently focuses on reducing global stocks of weapon-
usable fissile materials and the number of locations where they can be found. Most recently, he has been the coauthor of the book Plutonium: How Nuclear Power’ s
Dream Fuel Became a Nightmare (Springer, 2019) and the report Banning Plutonium Separation (International Panel on Fissile Materials, 2022).

Yuichi Kaido

Yuichi Kaido registered as an attorney at law in 1981, and over the past 30 years, he has handled numerous lawsuits related to nuclear power, including the Monju
litigation, the Rokkasho Nuclear Fuel Cycle Facility litigation, the Hamaoka Nuclear Power Plant litigation, and the Ohma Nuclear Power Plant litigation. He has
served as a member of the Japan Federation of Bar Associations’ Committee on Pollution Prevention and Environmental Preservation since 1990, and as the
secretary general of Japan Federation of Bar Associations from April 2010 to May 2012. He has represented the Fukushima Nuclear Power Plant Complaint Group,
the TEPCO Shareholders’ Lawsuit, and the Tokai No. 2 Nuclear Power Plant Lawsuit, and is the co-chair of the National Network of Lawyers for a Nuclear Power
Plant Free Japan and secretary general of the National Network for a Nuclear Power Plant Free Japan. His recent books include "TEPCO Shareholders’ Lawsuit
Judgment (in Japanese)” (Shunposha 2022) .

Allison Macfarlane

Allison Macfarlane is Professor and Director, School of Public Policy and Global Affairs, Faculty of Arts, UBC. She was Chairman of the U.S. Nuclear Regulatory
Commission from 2012-2014. From 2010 to 2012 Allison served on the White House Blue Ribbon Commission on America’s Nuclear Future, created by the Obama
Administration. Allison holds a PhD in earth science from MIT and a BSc from the University of Rochester. Allison’s research interests are on nuclear energy and
nuclear weapons materials. She is an acknowledged expert on nuclear waste

disposal and repository siting is engaged in projects that consider the promised new generation of reactors, SMRs.

Aileen Mioko Smith

Aileen Mioko Smith is executive director of Green Action based in Kyoto, Japan. Aileen holds an MPH in Environmental Science from Columbia University, School of
Public Health. She co-founded Stop the Monju (1990) and Citizens’ Coalition Against the Plutonium Fast Breeder Program (1991) which later became Green Action.
She was nominated for the National Book Award for her book "Minamata” co-authored with W. Eugene Smith (1976), now a Hollywood movie “MINAMATA” (2020).
She served on the board of Greenpeace International and was chair of Greenpeace Japan from 2003 to 2011. Aileen was awarded the Nuclear-Free Future Award
(Education) in 2014.
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NI

NEW DIPLOMACY
INITIATIVE

% AZ(X 2023 £3 A 11 HICEESNTZFHFARIZU7T 147 (New Diplomacy Initiative/ND) &9 3— - DY RET Ay FEERER K E B
(George Wasington Universty Elliott School of International Affairs) MEICK DA TA I IRI I LTBXRDERFRFEBRIZERD )
(https://www.nd-initiative.org/event/11519/) CERINIZRASARZBHULIEEDTT . REDARBITHRSEERB/AIZEL. ND OARBRETRT
EDOTIEHYFEA.

R - FAT FNRA1Z=27 71T (ND/New Diplomacy Initiative)
T160-0022 RREHFHBEXHE 1-15-9 IHIZLEIL 5F
TEL:03-3948-7255 FAX:03-3355-0445
Email:info@nd-initiative.org

-24-



