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A Tale of Two Countries (1)

A —{LOEE (1)
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FRANCE
Area (km?) 552 000
Pup.:I:EE?EnE M ha) 58
GNP ($:’c:ap)ﬂ | 23000
DRIEEG/L)

Energy Consumption (Mtoe) 230

I3AF—ARAB EA--ERAN)

Prod/Cons (%) 51

EER-HABRE(W)

Electricity Generation (TWh) 460

RERHRO0E W)

Nuclear Share (%) 75

HFHREWS (%)
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JAPAN
378 000
125
37000
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10
960
30



A Tale of Two Countries (2)

H—{Lm BRI (2)

FRANCE  JAPAN

Nuclearmglgigﬁﬁaagiﬂn (T'Wh) 377 288
Instal[edﬁ g::éggl;i hﬂﬂwer (Gwe) 58 41
# Lﬁgﬁm 54 22
¥ 0 27
" e 0 1
g 2 :
(ecernber 93 fgwes) _,
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loth WEC Congress
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Population Vitoc N

1990 | 2020 || 1990 | 2020
North America 276]  326|| 2172] 2353
Latin America 448 716|| 582 1451
OECD Europe || 454] 489|]| 1442 1701
Central Europe || 100 111|| 295| 322
CIS 289 344|| 1372] 1449
North Africa + ME || 271 543|| 297 807
Subsahara Africa || 502| 1195|| 267| 693
Japan + Aus/NZ I50] 163|| 543| 606
South Asia 1146| 1938|| 449| 1454
South-East Asia 1657| 2265(] 1309| 4530
TOTAL WORLD || 5293| 8090|| 8728/ 15366
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Earth Energy Ressources
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Cummnlative production 1990 - 2060
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French Electricity Generation
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1973 : 174 TWh 1995 : 471 TWh 7

73 411740 {8 L :
1973 4 1*?;;“{; h:"_ nﬁﬂﬁ_ 1995 £ 4710 8 Kivh '
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I'BR Developments in France

S A BT AFBRI S

Rapsodie 24/40 Mwth 1967 -1983 L

- —r _ . | : i y ' —_— _I_.-
S S RALH M 2454 5 kW 18671933 & n—==

Phénix 250 Mwe 1973 - P

Tx=whaiE WEHH 25 75 0w 1972 - s MRy
Superphénix 1200 Mwe 1885 - P
A—A=Tr=whAF WS 120 7 W 1985 &£- ALl

all Na cooled, (U,Pu)O2 fueled

FATHFRISLOFHEE, U-Pu REESR S Mo B

Plus design studies Phénix 450 (1974), wossssn s:=masomns,

Superphénix 2 (1976), 1500 Project (1982)
EFR (1988 -1993-..,) =7 emmworazzrams

ER M B2 & 8 4P (19881953 4E— ) L@
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Phenix Achievements

T APEL R
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*97 000 hours connected to the grid

-ST00MEMOEH~DET :

*3 800 EFPD

aa00BOEH HEEHEE

Complete fuel recycling from bred Pu

AT IR L 2SR A LR

*Demonstrated Breedi_ﬁg Ratio 1.15

144 000 MW/t
‘15 clad failures [ 170 000 v pins
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Superphénix : part 1
AR B = A ]

1200 Miwe FNR plant, owned & operated by NERSA
120 73 ke OO B {245, Rl it ot 4 - AL,
(31% dudi, 33% ENLL, 16% other curopean)

(NERSA H IR EE®R: 519752 ha i, 2% 5 TEHL ., 168F0 83 —0w HE)

* 1976 : Start of construction, at Creys-Malville

1976 4F : Sl T ILE LT IR IR ML

* 7/9/198S5 : First criticallity

185 F 9 H 7 B WEEREADE

* 12/1986 : Full power operation

1986 5 12 R £ HiEE

* 4/1987 : Na leak (20¢) at the barillet > 20 months

1987 & 4 A:FEAERETOFRIT LN ERR EEek 058

* 1/1989 : Restart

(1983 5 1 BB

* 3/7/1990 : Shutdown for Na pollution (since 20/6)

1980 2F 7T A 3 B:Na ~OMFREMBAICIDHEREDL(G B 20 B
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Superphénix : interlude

Fpm e o oy T A T RO R

L L e - Bl T T

* 7/1990 to 6/1992 : Safety re-analysis. DSIN report

=026 H - F:eminG

dated 16/6 ‘ldVl"'}ES restart at 30% power, but decision

to wait for Na fires reinforcements > creation canceled
DSIN(ETAMBEEERIEs B 15 Blc 30 AToEESEHIBEEHLT LA
FHIG LR EHEEHEYIETHUOREN TFol, BlETSMNESI-T,

* 27/10/1992 : request for new creation.

R FE0A DB KLLTES SO

* 1993 : New public Enquiry (and 2ndary side revamp)

93 S TEEME 2 ROEIE)

e 18/1/1994 : DSIN recommands authorization

BAE T RHIEE (DSINDEENTES
*22/2/94 : Prime Minister announces restart but with a

new R&D mission and evolution toward Pu b ‘ning
S EI B2 BRI S LERTE~NENE R AU EMET I BERTREEL -,

* 11/7/1994 : New Creation Decree 1
84 4F 7 A 11 B :#JLUGFERIwaR @3
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Superphénix : Part 2

AT e = R F 2

* 25/12/1994 : Shutdown (Argon leak in THX feeder) in

situ repair by expanding sleeve
CSHENRAGHPMMERBOTLSHAUKBRAVODEEA)-JIZL0 R 0 BB,

« 25/8/1995 : Repair completed. Request for restart

‘95 4F & F 25 B IR T, BEROIITHE,
» 4/10/1995 : «Castaing» Commission nominated.
Report issued 20/6/1996 : see below

a5 e 10 A4 B FvASLBASAESEN, BEIRN BlzgESEd:

« 22/12/1995 : Restart 30%. 2/96 : 60%. 10/96 : 90%

a5 412 B 22 B:30%EATOEERD. 96 52 5 :60%H 0. 96 £10 0050
« 5/1996 : planned outage (CR Shuffling)
95 5 A HEERL(MIE LTSS

« 25/12/1996 : planned shutdown (6 monhs)

SRS 12 B 5 B-HEELG AR

« 28/2/1997 : «Conseil d’Etat» voids Creation Decree L@;

OISR B LBERMFIZATTERDIZT L.
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Superphénix : 1996 in brief

TR S

T

Ced)

95% Availability (vs planned)

95 %iME (ILHEE. TREERLEERC)

250 days connected

250828

3.5 billion kWh

3 5 {8 kW

Positive Castaing Report
Har 25 HEDHEE

Lxperimental Capra subassemblies delivered
SREH R CAPRA B 2 LEHS 153074

Argon leak repair stable
FiLd e AMSERRRLL

probably the best year since start-up...
1996 (3 55F 5 PR BEOF
7
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Knowledge Acquisition (PAC)

&0 RS TSI (PAC)

Ovrdered by i? mnv ‘sf]mi*-.tr.i 22/2/1994
BERAM MY IEE O

Fostabhished by NERSA. EDF L‘\ CEA 29/4/1994

FNFH (A—r—0 = P20EGREH) | WEALH, LETFHTORE

Evaluated by ViV, Dautray., Detraz 31/5/1994

F=tklA., FEIAMEIZL DG

included (Art.3) in Creation Decree 11/7/1994

gt EEE ST B (3 3 &)

3 complementary goals :
L : ) 3-:15}{‘5?!!#{:’;&&’-1: ) ]
* Obtain industrial experience in FR operation
FERELAILTORBIFEILEEO N

* Demonstrate FR flexibility and qualify
solutions for Pu consumption (CAPRA)

TR LA (CAPRA) R U B RO EREOENO S BN ERE

* R&D on LL radwastes destruction @a]

R ITERNERICET SRR

C’@J Japan FAR Special Committee 8/75/97 m
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CAPRA R&D Programme

CAPRA BF 90 58 2 im

Breeding no longer urgent and fully demonstrated

- WRIEE I..I:f‘;“_-"T'“_ﬁ"_ 'EEETETEI iy, TEHHEEEhTLE,

Reprocessing and MOX recycle with incentive to limit
Pu stockpile

P ITEER E RS DI EANE L WO W U LT S,

Specific merits of Fast Reactors : Plutoniums, MA

EHEFERQAY SR P RETA =72 FF (WA) D8R
At least 10 years to fully assess burning capability

(which concerns only core and fuel, ~ 10% plant)

E DI E - SEET BICE, B E AR,
(TS5 b2 ROEEE 1 0WESHIED EEHOA-NT )

» 03- 94 Feasibility Oxide core 45% Pu

- 1593-94 £F A596Pu B AR E e s OO AL T RS
* 95-98: Validation oxide core design
5-08 #F : SRt &t
e Feasibility cores without uranium
Fucl fabrication and performances “
e b ot 1 {_.-r.llk == "".I'.l-ﬂ']d?#.] ==l ri'IT"T.E'lLFEH‘“ (r:{
(:IE} Mg DS F RO ED .
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L4



«Custaingy Reconmmandations

TYAF - EES L

ey el T

.'“Hﬂlmifﬁﬂﬁﬂmﬁh
"."-‘E'IE'F-. --j"l.._,.,-t Fﬂi:ﬂ_.«

hE jhl'ﬂﬂh'ﬂlwh T

SR T e X
|':'._ :IF'\...IT-,E;I_-\- o P -.1- = T1; 17 .\,-”.,:l-f ! JI-'-\- }Bnﬁﬂﬁm:qm 5 o 2
i .-"l"'l' ]I'||.1- _1,‘11;, Yo IR R BT .:"-“;F. 5 ik ’:r'--'_,

"PACT Increa*;e I‘El]i’lbl]lf} *m?if‘mfeh;,_;-rnfli‘ét"‘i _fm-

prematurely on performances and ecunﬂmlcs“
HESAHE 101 MREvERSLYL, SHkrEstemiaes,

| PAC.2 Demonstration of global Pu burnmg ability
| not urgent
AEEGRNE to2 aatgundon, ERZruEfehERIT S,

PAC.3 Accelerate R&D on Americium (1991 Law)

MEHBHE $01FAYLOAIZMT IBEMROE R (1991 RS HERRIRERIL
‘R%“—F 1991 12 BRIZED. Humf?-l_.:r U, B LR em e m B SIeE £ o5 &
ETIIAET LBEMEFICREohnl-, : |_-“
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«Castaingy Con ‘nf*'t‘ / Hencey

-{-#AFJ%H#E;%

Experts Group on Materials Research ::z/for Spx

CA—M= Tz s A IZREN SO EEREME S L — T NE

Increase in «ISIR» programs of CEA

LREFATO<EREMPERRUVERE> 7043 L0ign

ARCOPAC project for PAC results conservation

- ERIESH EOSE ST TO ARCOPAC FOz S b

Cooperative R&D on alternative coolants

o (4 R U LLLAO) A T S E A

Development of special subassemblies to increase
technological irradiations in Spx core

¢ A= = S AIEOREROENO T SO SEREE S ROM A

New experimental irradiations, incl. Am in core2
ARDZIZBERET AV LY LERDH URHER Lm_:

Jopan FOR Special Commirice 8507 EELT
16



[nternational Cooperation
[EER

ikl i i e ¥ —rTTTeTTr—ry
e

s e e e mem——— s, L

carepean «LER» Cooperation .

MR AREFEFRTOWR
Utilities : EFRUG + Engineering EFR Associates
+ R&D Serena/Fastec -
ERE DMBRPA NS N—T+ TSP EFRLE + RS B EE PR AR B Pt
* Japan : PNC-CEA and Europe-PNC/JAERI/
N wopsermesnn e srenermaresasmesazaee CRIEPT/JAPC

b © Russian Federation : CEA-Minatom (1994)

"ALTFTEN ALEF -0 7 EF % (04 )

D] « China : CEA-CNNC (1995)

»pE LR AF-PERF O TR LT 95 F)
R - L]
* Others : PSI, GE, various CAPRA partners
DAL R = 23R AAR) DR INIL R 2GENL, i CAPRA BHEl £ 1088 . .
(plus information exchanges between reactor operators : Phénix with
Monju, Aktao, BN6OO and Superphénix with monju)
RFPEEHMORE LR Dm0 2R SR AL ). Aktao, BNGOD, 1

Elz A= =Dz a2 ETH AL ) Q%
@3’ Japan FBR Special Committee 8/5/97 m
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< WORK: FHGGHAMME OUTLINE: [T

1995 | 1996 | 1997 | 1958 | 1995 i 2000 i

W IEE R A L DT — ks

EFRBE: - [AFIFE EREEHRTOER
-BEANEREAT LA OEEE

-EFR CD EEtDH &
SEIAD O —RELTO CAPRA IR A

BT -2 ENTR

R ERE S LE RS EEA e
HPILEBHE OMERE, R/ o T

R WOA, B, FhUS Lk
-HENRSEERMAES Z0WA

e, RERE HHEY—L

E EEHAFRTR: B4R, QLT

FhoOiFREEEE
ERICHGT HMT
FTELEOHRET
EFRUG(ERH#{ &= £1P
HIL—ZIRET S,

i IS S |
DAERERITT D,

EFR Associates Work Programme
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Japan FBR Program (private comments)

HAOFBRIFR 2T (8 A6 8T

Poor in fossil energy ressources (like France), Japan has

made a long-term commitment to nuclear power
ISLALFRBEE IS —ARCELL AT RLMETFAERTTLS,

For countries depending upon nuclear power, FBR
program constitutes a kind of insurance premium against

future uranium scarcity (sustainability)
RFEHNFH->THIHEBEICLST. FBREFEOSYSVTRICHY ZEBHO LG40 TH S,

The Japan FBR program appears to be continuous,
progressive, and with well defined milestones : JOYO,

MONJU. DFBR within a realistic time frame

h*?APHHMﬂhmmm&w RRATHY, LCEBENTALA—LEWATLELIZR
S+ LD, TR THAle . TRITE I RBEGUER 2 —L2d,

Japan 1s well connected with foreign FBR R&D

BEIFreRERMBIcSTHEA A ERUMELNSD.

From a strictly technical point of view, the MONJU

incident was minor (>100 Na leaks...)
B A S T AL BT+ — L RRTHE, T
(eNET I U EDTRIDLBILESRAES) Q@ﬁ

-I.-w =
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