1 TH1T

of

University of Fukui



I University of Fukui

% r
A“:r" A

MOX



of

University of Fukui

H Physical electricity exchanges 2001 *

15
UCTE

N

2007 7 1

bk W b

Physical energy flows
in GWh



of

University of Fukui

374,744 545,630
127,463,611 |60,876,136
TWh) 1,037 520
+ 900+
16%( 42
77%

https://www.cia.gov/cia/publications/factbook/index.html




of

I University of Fukui
— " .. 4 Elections législatives 2002 Final 2¢ tour

v

'PS - PRG - Divers G |

154 siég7

UMP (Union Mouvement Populaire)



CEA Headquarters or

University of Fukui

A — 1
4 1
rn:l:r-f i m:u:-n-l-r‘:-. !




Centre de Saclay, CEA or

- Univrsit of Fukui

CEA

“Google’




) of

University of Fukui

Ecole )

Ecole normal supérieure
Ecole polytechnique
Ecole Nationale
d’Administration

Ecole des mines




IRSN
SPRA

Percy
Curie

of

University of Fukui

RI



of

I University of Fukui

900MWe: 34 o
Gravelines 000G
1300MWe: 20 000

Penly ol hooz

1450MWe: 4 Paluel llll mck 1Catté(nom

oo
Total 58 Flanae s BBypgen] |2 @f
St- Laure FessenIFEn.L

511TWh 85 ire « Dampierre

Bellewlle
REP Civa -
TRANCHES RNR
m Fﬁﬂl W lk!{:-‘_em.'ae
enexploitation | [0 | 00 | @ | @
Le Blayais
lllﬁ
refroidissement REP: réactewr & eausous
[ circuit ouvert pression
I} circuit fermé RHR: réacteur aneutrons &
Q‘L - -
* & Tt 2, -Golfech AAMOMO Tricastin
Marcoule

“\ida 8
15521 8

EPR
10



of

University of Fukui

Nogent
1300MWe 2

Bugey
900MWe

11



of

University of Fukui

Sellafield

2003 3 3

F AP600/1000

o PBMR

Sizewell Green

. Chapelcross ., .siip upon-Tyne

s . 5 55
- . mmm -
-l : \)f“uﬁjmu‘m-
." k. w_ 5
: S ey 1
1‘."13‘ " -..Pijl! ; 34
P

364TWh 23

12



of

University of Fukui

BRUNSBUTTEL
]

= BROKDORF
= KRUMMEL

&
Hamburg

BWR: 6
PWR: 13

UNTEH:\'ESEH
= EMSLAND

:837TWh 30

m GROHNDE

= Bonn

N

Frankfurt

2] | |
BIBLIS ) m GRAFENRHEINFELD

PHILIPPSBURG m
@

QBRIGHEIN
ENECKARWESTHEIM

un
ISAR
| 1 | o
GUNDREMMINGEN Miinchen

13



Nuclear Facilities in Sweden

Nuclear Facilities in

el 3o
Boalling Wabsr Reactor Eapssily In apar
[EER Alrar ) aliva
Forsmark | [ 66 MK 1780
Pressurnired ab=r Reactor \ o e Forsmork 2 1 COSMEY 15
| Misstinghousol ] Forsmack T PORAMIY GRS

E Crvet taciiion

Capaciy In o

atioa
BuEatick 2 GITNAY 10T
Faeawgnd 1 Chasoad v 1599

Cekzrabfam 1 AGE MK 972
Cobembanr 2 G50 MK 1975
Cskzrshame 3 7200 ¥ Tus

Lo Lo

1980

2010

80

Oskarshamn

University of Fukui

14



of

I University of Fukui

Eurajoki: 840MWe BWR
Loviisa : 488MWe VVER

81.6TWh 27

15



Olkiluoto, Finland of

rsity of Fukui

™
-

Kuvalahdensalmi

8 | Lapioki

'Pppmmn
I F!

16



of

I University of Fukui

EURAJOKI
Olkiluoto

17



76TWh

18



of

I University of Fukui

Leibstadt (GE), 1984
~ BWR 940 MWe (1115)

Gosgen (KWU), 1979
PWR 920 MWe (970)

--_"‘-\..____

Beznau (Westinghouse)
- PWR 350 MWe (365), 1969
PWR 350 MWe (365), 1972

Miihleberg (GE), 1972

BWR 306 MWe (355) J
T
\ \""‘ 4
- P
BWR 2 -f""/ &
PWR 3 Pu
70TWh 36 MOX

19



Super Phénix (SPX) or

University of Fukui

1200MWe

1998 2 2

20



of

University of Fukui

SPX

21



X or

University of Fukui

©

T oot vapaer
10; & aodliuen auls:
B mhybiogm
LET- . T T
8 rupioms disk
7wt diadn vibew -

[©

B ke Bk,
s ] 2 B iwmebaeed caslng
_T' ' 10 wpwhastac
: P 1 s rahocter
11 rgheaiad siem
A isbeatar
B mipeitenms
€ okonomerwigsaion

®

] ] 090

6 5.5

22



Minor Actinide op

University of Fukui

Phénix
Minor Actinide

byl 1w W rniching : Coib e e
[CaH;] Al T \HER
o T ek W &
]

2009 Phenix

23



Marcoule or

University of Fukui

24



N

Generation-1V
1999 6 1

3
CEA

University of Fukui

25



50
Pu
2015

2012

20 30MW1t
Cadarache

University of Fukui

2003

26



MASURCA

University of Fukui

‘Maquette Surgenerateur Cadarache

i

ADS
2004
15
: 2020 2030
* | Generation-I1V

27



MOX or

University of Fukui

28



MOX (MELOX)  of

University of Fukui

——

il

-,

‘U Pu Metal 100t/year
3 11 Pu

29



SMP (Sellafield MOX Plant) or

University of Fukui

U Pu Metal 100t/year

30



of

University of Fukui

Belgonucleaire

31



Unversit of Fukui

La Hague or

3-1 La Hague UP-3 COGEMA

2003 1 7 UP-2, UP-3
1000

32



University of Fukui

33



leld

BNFL Sellaf

University of Fukui




of

University of Fukui

35



ANDRA or

I University of Fukui

o ANDRA Agence nationale
Laloin=91-1381du 30 oy gestion des déchets

décembre 1991 relative radioactifs
aux recherches sur la
gestion des dechets

radioactifs
ANDRA 1979 CEA
1991 12 30
Francois Mitterrand ANDRA
Edith
Cresson

5

36



La Manche

University of Fukui

«1994 L e Bl =

-
; e e oA T
o a T e L e e
By et e e e e ; X :
i ._::" o ks ! o
® Sy NS ;i o : : . i

-'»_l N
.:‘:;;-y .d"'" |
[ ) - ¥
-
= .
k-
= ’h|?
» ;:-w.
5 " | oY
A i B - ¥




La Manche et La Hague of

University of Fukui

38



Aube cﬂ)

University of Fukui

39



France op

University of Fukui

Bure

40



of

I University of Fukui

2003 4 30

Tf‘ﬁ* u

2003 3 24

41



50

of

University of Fukui

42



Finland oF

University of Fukui

43



Café op

I University of Fukui

44



45



of

University of Fukui

First layout design for ONKALO

= scoesstunng

ventilation raise__

characierisation tunnel
main investigation level
-400m) .,

Y

lower invesiigation f: : e

level (-500m) —- Pl P,

46



of

I University of Fukui

1980

a7



of

[ University of Fukui
2001 2001 11 1999
16—19
Yes | No Yes | No Yes | No
SKB 53 | 29 15 49 | 27 24

/6 | 18 5 83 | 5 12 80 | 15 5

70 | 21 8 /3 | 10 16 79 | 15 6

42 | 33 | 24 | 32 | 30 38

48



I University of Fukui

:




Sweden op

I University of Fukui

Oskarshamn

Oskarshamn

50



Oskarshamn op

University of Fukui

Aspo

Asp0 HRL

Oskarshamn

CLAB

51



of

University of Fukui

52



Gorleben o

University of Fukui

™

...Godeben: Erkundungsbereich 1

Schacht 1

Sthacht 2




of

University of Fukui

Grimsel

54



University of Fukui

L

Switzerland

v’
Ve

™
-

Y

- .‘PGE

Fum

IMSE

L

Gr

rimsel

-

..mm__u
w _._r.u i

—

55



of

University of Fukui

Mont Terri

10

Mart Tern
Fack Laboratory

EAbemass Ll

56



Switzerland o7

University of Fukui

Mont Terri

10

57



Belgium or

University of Fukui

58



of

University of Fukui

Mol

59



Yucca Mountain, USA op

University of Fukui

GNEP: Global Nuclear Energy Partnership

60



USA,
Gen-lIV

e 25

e Gen-IV

GNEP

GIF

GNEP

University of Fukui

61



