
 

  
 GPL.G 

 

W

       

         

– Strategic

World
 

        

        

 

c Planning M

dwide

       
N

Management 

e Pan

       
Nove

 

          W

noram

       
mbe

 
Worldwide Pa

ma o

      

er Ed

anorama of N

of Nu

dition

Nuclear Ene

uclea

n 20

ergy – Nove

r Ene

14 

 

ember 2014

ergy

   1

 



GP

 

PL.G – Strat

I
 I –
II 

III –
 IV -

V  –
VI 

VII –
 VIII 

    IX –

  X – P
 XI – D
XII – 

XIII – M
 

No

Ru

This re
 The orig

tegic Plannin

Introduct
– Highlight
- World N
– Reactors
- Nuclear 

� Ame
� Euro
� Afr
� Asia
� Aus

– Some Tr
- A Few N
– Environm
 – Fuel  

� Ura
� Tho
� Plut
� MOX

– Spent Fu
• Spe
• Rad
• Nuc

Proliferati
Decommis
Conclusion
Main Sour

ote: Comm

uth Soare

eport can 
ginal editio

ng Managem

ion - page
ts- page 
Nuclear E
s Distribu
Energy S

ericas -- 
ope -- pa
ica / Midd
a -- page
stralia -- 
rade Agre
Nuclear A
ment and S

anium -- p
orium -- p
tonium -- 
X  -- pag
uel, Radia
ent Fuel -
diation -- 
clear and 
ion and Ri
sioning-- 
ns -- page
rces of inf

ments will 

es Alves -

 -

be reprod
on was wr

ment   World

Tab
e 3   
4 
lectricity 
tion - pag

Status in s
page 14

age 28 
dle East /
e 82   
page 105

eements a
Application
Society -

page 133
page 137
page 138

ge 138 
ation and W
- page 14
page 141
Radioactiv
isks for t
page 156
e 158 
formation

be welco

 rtalves@e

- ruth_salve

duced in w
ritten in P

dwide Panor

ble of C

Generatio
ge 13 
some coun

/ African 

5   
and Cooper
ns – page 
- page 12

8 

Waste   
40 
1 
ve Waste
he Securi
6 

-- page 

me and ca

eletronucle

es@hotma

 
whole or in
Portuguese

rama of Nuc

 
Content

on - page

ntries/reg

Arabic Co

ration Acc
123 
29 

-- page
ty -- pag

161 

an be sent

ear.gov.br  

ail.com 

n part wit
e.  

clear Energ

t   

11 

ions 

ountries--

cords -- 

146 
ge 151 

t to:  

  ;  and/or 

th due ind

y – Novemb

-page 71 

page 107 

dication of

ber  2014   

f the cred

 

2

dits. 



GPL.G

 

G – Strategi

No techno
global pov
ideologica
confronted

Perhaps t
not known
of the safe
While som
are active

As more c
model is s
hands-on 

Russia is
business o
of Russia
Russian n
the first n
2015. 

This mode
country. I
technolog
the countr
specific ru
benefit is 
constructio
developing

  

 
 
 
 
 
 
 
 
 
 
 

ic Planning M

ology is m
verty and 

al blinders.
d. 

he key cha
n and unsu
ety concer

me countrie
ly boosting

countries lo
seriously b
experience

 a nuclea
opportuniti
n state-ow

nuclear tec
uclear pow

eling has 
t is good 
ical and nu
ry wants to
ules that ba

undoubte
on of its f
g countries

Management

ore enshro
reducing 

. The bas

allenge is 
ure in an un
rns of nucl
es have put
g the growt

ook to buil
being cons
e, and fina

ar power m
es in nucle

wned Rosa
hnology gl
wer plant i

its advant
if the cou

uclear skil
o develop it
ar the mod

edly financ
first nuclea
s, such as 

t   Worldwi

In

ouded in m
emissions
ic facts of

in represe
ncertain wo
ear power
t in motion
th of nuclea

ld their firs
sidered in s
ncial suppo

market es
ear expand

atom - Ato
lobal mark
in Turkey, 

tages and 
untry need
ls and/or t
ts own nuc
del (case o
cial. Otherw
ar power 
Jordan, Ba

de Panoram

ntroduc
 

myth than 
s demands
f the tech

nting and 
orld – to de
r, there is n
 plans to p
ar power. 

st nuclear p
some coun
ort.  

tablished 
ding marke
mic Energ
et. The co
based on 

disadvant
ds energy 
the financia
clear indus
of the USA
wise, the 
plant. BOO

angladesh,

ma of Nuclea

ction 

nuclear en
s that we 
nology —

communic
ecision-ma
no doubt t

phase out n

power plan
ntries for it

that is ag
ets through
gy Corpora
mpany inte
Akkuyu in

tages depe
quickly an

al ability o
try, techno

A) it is disa
process c
O models 
 Vietnam a

ar Energy – 

nergy. The
consider 
both goo

ating unce
akers seeki
that nuclea
nuclear pow

nt, the 'bui
ts benefits

ggressively
h Rusatom
ation, found
ends to us
n southern

ending on 
nd does n
f the proce

ology and t
dvantageo

could be s
can be a

and Turkey

November 

e urgency 
this techn
d and bad

ertainty – w
ng certaint

ar power is
wer, there 

ld own ope
s, which inc

y trying to 
m Overseas
ded in 201
se a BOO m
n Turkey, d

the cond
not have t
ess involve
the indepen
ous. The m
slower in T
a great se
y. 

 2014    

of address
nology with
d — must

what is kno
ty. Regard
s here to s
are many w

erate' or B
clude train

 explore n
s, a subsid
11 to prom
model to b
due to star

itions of e
the necess
es. If howe
ndence or 

most signific
Turkey in 

elling point

3

sing 
hout 
t be 

own, 
less 

stay. 
who 

BOO 
ning, 

new 
diary 
mote 
build 
rt in 

each 
sary 
ever 
has 

cant 
the 

t for 



GPL.G

 

G – Strategi

 
 
 
 
 
Note:  
 
This publi
omissions
imply any 
countries o
 
The menti
not imply 
endorsem
 
The conte
ELETRON
informatio
 
Liability cl
caused by
informatio
negligence
 
 

ic Planning M

ication doe
s by any pe

judgment 
or territorie

ion of nam
any produ

ment or reco

ent of the
NUCLEAR 
n provided

laims agai
y the use
n are in pr
e on the C

Management

es not add
erson. The 
by the pu

es, of their 

mes of spec
uct intended
ommendati

ese pages
does no

d, or that it 

inst the EL
e or non-u
rinciple rule
ompany pa

t   Worldwi

dress ques
use of par

blisher, EL
authorities

cific compa
d to infring
ion by ELE

s have be
ot guarant
is up-to-da

LETRONU
use of the 
ed out prov
art. 

de Panoram

stions of re
rticular des
LETRONUC
s and institu

anies or (w
ge propriet
ETRONUC

een carefu
ee the a

ate.  

CLEAR in
informatio

vided that 

ma of Nuclea

esponsibilit
signations 
CLEAR, co
utions or o

whether or 
tary rights, 
LEAR. 

lly prepare
ccuracy, c

n respect o
on offered
there is no

ar Energy – 

ty, legal o
of countrie
oncerning 
f the delim

not indica
nor shoul

ed and re
completen

of material
 or by ina

o provable 

November 

r otherwise
es or territo
the legal s
itation of it

ated as reg
d it be con

eviewed. H
ess or q

 or immat
accurate o
culpable in

 2014    

e, for acts
ories does 
status of su
ts frontiers

gistered) do
nstrued as 

However, 
uality of 

terial dama
or incompl
ntent or gro

4

s or 
not 
uch 
.  

oes 
an 

the 
the 

age 
lete 
oss 



GPL.G

 

G – Strategi

WORL
I – Hig
 
In 2014, up

o 438 
GW

o 71 nu
   

Connectio
o 
o 
o 
o 

Construct
o 
o 
o 

In 2013: 
 
Permanen

o
o
o
o
 

Connectio
o 
o 
o 
o 

 
Construct

o 
o 
o 
o 
o 
o 
o 

 
• 15 

cap
 
• 65 

this
cap

ic Planning M

LD PAN
ghlights

p to Novem
nuclear po
W(e)  
uclear pow

ons to the g
Fuqing
Ningde
Atucha
Fangjia

ion starts  
Carem 
Belarus
Baraka

nt shutdow
o Crysta
o Kewau
o San O
o San O

ons to the g
Hongyan
Hongyan
Kudanku
Yangjian

ion starts  
Virgil C. 
Virgil C. 
Vogtle-3
Barakah
Shin-Ha
Yangjian
Tianwan

Countries,
pacity of 66

Countries 
s matter, a
pability.  

Management

NORA
s of the
mber 
ower react

wer reactors

grid  
-1 (1000 M

e-2 (1018 M
a 2  (692MW
ashan-1 (10

25  (25 MW
ssian-2 (11
ah-3 (1345

wns 
al River 3 (8
unee (566 

Onofre 2 (10
Onofre 2 (10

grid  
nhe-1 (100
nhe-2 (100
ulam-1 (91
ng-1  ( 100

Summer 2
Summer 3

3(1117 MW
h 2(1345 M
nul-2(1340

ng 5 (1000 
n 4 (1050 M

, represent
6,831 MW(

holding no
as they p

t   Worldwi

AMA O
e Nove

tors in ope

s under co

MW(e), PW
MW(e), PW
W(e), PHW
000 MW(e

W(e), PWR
109 MW, B
5 MW, UAE

860 MW(e
MW(e), PW
070 MW(e
070 MW(e

00 MW(e), 
00 MW(e), 
7 MW(e), P
0MW(e), P

2 (1117 MW
3 (1117 MW

W(e), PWR,
W(e), PWR

0 MW(e), P
MW(e), PW

MW(e), PW

ting half of
(e). 

o nuclear te
plan to bu

de Panoram

OF NUC
mber 2

eration wit

onstruction 

WR, China) 
WR, China) 
WR, Argenti

), PWR, C

R, Argentin
Belarus  on 
E on 24/09/

), PWR, US
WR, USA o
), PWR, US
), PWR, US

PWR, CHI
PWR, CHI
PWR, India
PWR, CHIN

W(e), PWR
W(e), PWR
 USA) on 1
R, UAE) on

PWR, KOR
WR, China

WR, China) 

f world po

echnology 
ild reactor

ma of Nuclea

CLEAR
2014 Ed

h an insta

(net capac

on 20/08/2
on 04 /01/
ina) on 27
hina)  on 0

na) on 8/02
26/04/201
/2014 

SA) on 5 /0
on 7/05/20
SA) on 7 /0
SA) on 7 /0

NA) on 18 
NA) on 23 
a) on 22 /1
NA) on 31 /

R, USA) on 
R, USA) on 
12 /03/201
n 28 /05/20

REA REP.) 
a) on 19 /06
on 27 /09/

pulation bu

have expr
rs and/or 

ar Energy – 

R ENER
dition

alled total 

city of 67,0

2014 
/2014 
/06/2014 

04/11/2014

2/2014 
4 

02/2013  
13 
06/2013  
06/2013 

/02/2013
/11/2013
0/2013 
/12/2013 

9 /03/2013
4 /11/2013
3 
013 
on 19 /06/2
6/2013 
/2013 

uild 69 new

ressed to t
to develo

November 

RGY 

net capaci

27 MW(e) 

 

3 
3 

2013 

w reactors

the IAEA th
op an indu

 2014    

ity of 375,

   

s with total 

heir interes
ustrial nuc

5

504 

net 

st in 
clear 



GPL.G

 

G – Strategi

 

AR
AR
BE
BR
BU
CA
CH
CZ
FI
FR
GE
HU
IN
IR
JA
KO
OF
ME
NE
PA
RO
RU
SL
SL
SO
SP
SW
SW
TA
UK
UN
US

ic Planning M

Count

RGENTINA 

RMENIA 

ELGIUM 

RAZIL 

ULGARIA 

ANADA 

HINA 

ZECH REPU
NLAND 

RANCE 

ERMANY 

UNGARY 

DIA 

RAN 

APAN 

OREA, REPU
F 

EXICO 

ETHERLAND
AKISTAN 

OMANIA 

USSIA 

LOVAKIA 

LOVENIA 

OUTH AFRIC
PAIN 

WEDEN 

WITZERLAN
AIWAN, CHIN
KRAINE 

NITED KING
SA 

Tota
438 R

Management

try 

UBLIC 

UBLIC 

DS 

CA 

ND 

NA 

GDOM 

al 
Reactors in 

t   Worldwi

Number o
Operated
Reactors
June 201

3 
1 
7 
2 
2 
19 
23 
6 
4 
58 
9 
4 
21 
1 
48 
23 

2 
1 
3 
2 
33 
4 
1 
2 
7 
10 
5 
6 
15 
16 
100 
438 

operation b

de Panoram

of 
d 
s 
4 

T
E

Cap

3
by type Cou

 

ma of Nuclea

Total Net 
Electrical 
pacity  [MW

1.627 
375 

5.927 
1.884 
1.906 

13.500 
18.610 
3.884 
2.752 

63.130 
12.068 
1.889 
5.308 
915 

42.388 
20.721 

1.330 
482 
690 

1.300 
23.643 
1.815 
688 

1.860 
7.567 
9.474 
3.308 
5.032 

13.107 
9.243 

99.081 
375.504
untry - IAEA

ar Energy – 

W] 
 R

2

1 PW

2

1

2

1FBR

1

1

3

A – Novemb

November 

Reactor typ

3 PHWR 

PWR 

7 PWR 

2 PWR 

2 PWR 

PHWR 

PWR 

6 PWR 

2PWR e 2 BWR

58 PWR 

7 PWR; 3 BWR

4 PWR 

R; 2 BWR; 18 P

1 PWR 

4 PWR; 24 BW

9 PWR; 4 PHW

2 BWR 

1 PWR 

2 PWR; 1 PHWR

2 PHWR 

R;17 PWR; 15 L

4 PWR 

1 PWR 

2 PWR 

1BWR e 6 PWR

7 BWR; 3 PWR

2BWR; 3 PWR

2 PWR; 4 BWR

15 PWR 

1 PWR; 15 GCR

5 BWR; 65 PW

ber 2014 

 2014    

pe 

R 

R 

PHWR 

WR 

WR 

R 

LWGR 

R 

R 

R 

R 

R 

WR 

 

6



GPL.G

 

G – Strategi

 

Reac

ARGENT
BELARU
BRAZIL 

CHINA 

FINLAND
FRANCE
INDIA 

JAPAN 

KOREA, 
PAKISTA
RUSSIA 

SLOVAK
TAIWAN,
UKRAINE
UNITED A
UNITED S
Total 

ic Planning M

ctors Un

Countr

TINA 

S 

D 

 

REPUBLIC
AN 

KIA 

, CHINA 

E 

ARAB EM
STATES O

276; 6

Management

nder con

ry 

C OF 

IRATES 

OF AMERIC

71 Reactor

63%

t   Worldwi

nstructi

Num
Rea

CA 

rs under co

81; 19%

49

de Panoram

 

 

ion     - 

mber of 
actors 

1 
2 
1 
26 
1 
1 
6 
2 
5 
2 
10 
2 
2 
2 
3 
5 

71 
 

nstruction 
 

1

9; 11%

ma of Nuclea

  IAEA 
Tota
Elec

Capaci
2

22
12
25
16
16
39
13
63
6

83
8

26
19
40
56

by type – N

5; 3%

2; 1%

15; 3%

ar Energy – 

-  Novem
al Net 
ctrical 
ity (MW) 
25 
218 
245 
5756 
600 
630 
907 
325 
370 
630 
382 
880 
600 
900 
035 
633 

68,
November 2

BWR - Boi
Cooled an

GCR-Gás c
Moderate

FBR - Fast 

LWGR-Lig
Cooled,gra
Reactor
PHWR - Pr
Water-Mo
Reactor
PWR - Pre
Moderate

November 

mber 13

 Rea

1 PWR  
2 PWR 
1 PWR 
 25 PWR
1 PWR 
1 PWR 
 1 PWR; 
 2 BWR 
 5 PWR 
 2 PWR 
 9 PWR; 
 2 PWR 
 2 BWR 
 2 PWR 
3 PWR 
 5 PWR 

136 MW 
2014 

ling Light-Wat
nd Moderated 

cooled, Graph
ed Reactor

 Breeder Reac

ht-Water-
aphite-Moder

ressurized Hea
oderated and 

essurized Light
ed and Cooled 

 2014    

 

3 th, 201

actor Typ

R; 1 HTR 

4 PHWR; 1

1 FBR 

ter-
Reactor

ite-

ctor

rated

avy-
Cooled

t-Water-
Reactor

7

14  

pe 

1 FBR



GP

 

PL.G – Strat

Summa
accide

After th
mobiliz
would n
series o
problem
 
For som
regulato
did an
(earthq
the beh
the pro
(Severe
 
Evaluat
proced
actions

1. C
2. S
3. C
4. I
5. C
6. E
7. C
8. H
9. C
10. S
11. M

 

tegic Plannin

ary of Ana
nt Fukush

he acciden
ed for the 
not repeat 
of actions 
ms and sol

me cases 
ors with th
alyzes foc

quakes and
havior of s
ocesses an
e Accidents

tions unde
ures to so

s are conce
Country Re
Seismic re
Checking o
Install new
Checking E
Evaluation
Checking o
Hydrogen’s
Containme
SAMG’s (S
Multi-unit A

ng Managem

alyses and
hima 

nt at Fuku
evaluation
in other n
as a resul
utions are 

it will be 
e intention

cused on 
d other seis
security sys
nd planning
s Managem

ertaken b
lve any we

entrated in 
egulatory S
sistance ev
of Tsunam

w emergenc
Emergency
 of Spent F
of Instrume
s Recombi
ent Vent 
Severe Acc
Analysis Em

60; 85%

ment   World

d Procedu

ushima in 
n of the eve
uclear pow
t of the ev
not commo

necessary
n of making

ensuring 
smic event
stems and
g for exter
ment Guide

y countrie
eaknesses
areas whe

Structure; 
valuation o
i/flood defe
cy Diesels;
y cooling p
Fuel Pool C
entation’s S
iners  

cidents Ma
mergency 

4; 5%

dwide Panor

 
res adopt

 
Japan in 
ent and ste
wer plants. 
valuations t
on to all re

y change t
g agencies
the reacto
ts, tsunam

d safe shut
rnal respon
elines) 

es and th
 and have

ere there ar

of each rea
enses; 
 

pumps;  
Cooling; 
Spent Fuel 

nagement 
Response

2; 3%

1; 1%

rama of Nuc

ed by mos

March 201
eps to be t

The lesso
that each c
actors or to

the regulat
s more inde
ors ability 
i, floods, w
tdown of th
nse to nuc

heir regula
e been or a
re potentia

actor; 

Pool; 

Guidelines

%
4; 6%

clear Energ

st countrie

11, the en
aken to en

ons from th
country ha
o all count

tory struct
ependent, 

to withsta
windstorms
he plants. 

clear emerg

ators gene
are being d
al for improv

s) 

BWR - Boiling
Cooled and M
Reactor
FBR - Fast Bre

HTGR - High-T
Gas-Cooled R

PHWR - Press
Water-Moder
Reactor
PWR - Pressu
Water-Moder
Reactor

y – Novemb

es after th

ntire nuclea
nsure that t
he event ge
as made. T
ries.   

ure of the
but most o
and extrem
 and hurric
They also

gencies an

erate prog
developed.
vements: 

g Light-Water-
Moderated

eeder Reactor

Temperature
eactor

urized Heavy-
rated and Coo

rized Light-
rated and Coo

ber  2014   

 

e 

ar industry
these facts
enerated a

The issues

e countries
of countries
me events
canes) and
o evaluated
nd SAMG's

grams and
. The main

-
oled

oled

 

8

y 
s 
a 
, 

’ 
s 
s 
d 
d 
s 

d 
n 



GP

100.00

200.00

300.00

400.00

500.00

600.00

700.00

800.00

900.00

 

PL.G – Strat

The co
countrie
energy 
much o
have tu
genera
 
 

 

0

00

00

00

00

00

00

00

00

00

tegic Plannin

mparison o
es have re
generated

of its fleet f
urned off s
tion. 

ng Managem

of nuclear 
educed th
d by this s
for tests af
ome of its 

 

G

ment   World

power gen
eir nuclea

source from
fter the ear
reactors s

Geração  nuclear

2010/ 201

dwide Panor

neration in 
ar generati
m one year
rthquake a
spontaneou

 
 

r       fonte:  IAEA

1/ 2012/ 2013

rama of Nuc

the years 2
on, but m
r to the ne

and tsunam
usly, had a

A

clear Energ

2010 to  20
most of the
ext. Only J
mi of March
a reduction

y – Novemb

013 shows
em has inc
Japan, whic
h 2011 and
n in its nuc

ber  2014   

s that some
crease the
ch took off
d Germany
clear power

 

9

e 
e 
ff 
y 
r 

 



GP

 

PL.G – Strat

II - W
 
With th
increas
leading
best he
no gree
highly 
suitably
 
So that
in motio
an esse
suitable
country
 
Total e
an ann
electric
of such
Russia 
Ukraine
from nu
 
France
primari
with hu
acciden
produce
reached
 
Accord
Nuclea
energy 
nuclear
acciden
Korea, 
 
The IA
applica
the ave
- OECD
improvi
populat
At pres
interest

tegic Plannin

World N
he global g
sing electr
g technolog
eat genera
enhouse g
competitiv

y functionin

t the functi
on, comme
ential stapl
e price. En
y, and a ke

lectricity ge
nual basis
city from nu
h form of e

(6,8%), S
e (3,31%).
uclear pow

 decreased
ly due to o
uge drop c
nt at Fuku
ed 92,141
d, respecti

ing to the
r energy o
generatio

r have be
nt at Fukus
India and 

AEA adopte
ations in de
erage annu
D) and, fo
ing such 
tion.  
sent, 65 co
t in this m

ng Managem

Nuclear
growth in e
icity gener
gies for the
ation rates 
gases. Also
ve price, n
ng as a com

ions of mo
erce, provi
le to rely on
nergy supp
y driver for

eneration d
. In 2013
uclear pow
nergy. Oth
South Kore
 Brazil wa

wer.   

d its produ
utages lon
compared 
shima Dai
 GWh net
vely,  96,9

e Internatio
output coul
on will fall 
een “scaled
shima-Daii
Russia. 

ed a resol
eveloping c
ual consum
r example
indicator 

ountries ho
matter, as 

ment   World

r electr
energy con
rating cap
e future of
among ot

o, being de
nuclear en
mponent of

odern socie
iding comm
n, especia
ply and se
r many of t

data has be
, the Unit

wer, accoun
her leading 
ea (5,6%)

as respons

uction of n
nger stops i

to 2011 w
iichi. Only 
t  with sm
51 and  94

onal Energ
d rise by 5
from 13 

d back” a
chi. The ca

ution to en
countries in
mption by de

, that of th
is the dr

lding no nu
they plan 

dwide Panor

ricity ge
nsumption,
pacity, and
f the nucle
her therma
eployable 
nergy allow
f the powe

ety can be 
munication
lly electric 
curity is cu
the strategi

een furnish
ted States
nting for ar
electricity 
, China (4

sible for 0,

uclear ene
in the perio
when it re
two reacto
all reductio

4098 GWh 

gy Agency
58 percent
percent to

as countrie
apacity is s

ncourage a
n order to re
eveloped c
he African 
river of pr

uclear tech
to build r

rama of Nuc

enerati
 a lot of e

d nuclear 
ear power i
al electricit
in a small 
ws large-s

er grid’s bas

appropriat
, health, p
energy sup
urrently an
ic decision

hed by the 
s was the 
round 33%
producing

4,4%), Ca
58% of th

ergy in 201
od. In Japa
ached 156
ors were i
on compar
net. 

y (IEA), in 
t by 2035, 
o 12 perce
es have re
still project

and suppo
educe the 
countries (a

continent 
rogress an

hnology ha
reactors a

clear Energ

ion  
efforts have
energy sta
industry. It
ty generati
area with 

scale elec
seload  flee

tely perform
public servi
pplied in a 

n essential 
s made by

companies
country t

% of the wo
g countries 
nada (4%
e world’s 

13 that rea
an, product
6,182 GW
n operatio
red to 201

‘World En
 but nucle

ent becaus
eviewed p
ted to rise,

ort the dev
existing wi
about 8,60
which is 1

nd well-be

ave express
and/or to d

y – Novemb

e been ma
ands as o
t provides 
ion source
a powerfu

ctricity prod
et.   

med (settin
ices, etc...)
reliable m
requireme

y governme

s involved,
that most 
orld’s total 
were: Fran
), German
electricity 

ached  405
tion was 13
h as a re

on in 2013
11 and 20

nergy Out
ear’ s  sha
se the am

policies fol
, led by Ch

velopment 
ide distanc
0 KWh per
170 lower,
eing of th

sed to the 
develop an

ber  2014   

ade toward
one of the
one of the

es, emitting
ul fuel at a
duction by

ng industry
) energy is
anner, at a
ent for any
ents.  

 always on
generated
production
nce (17%)
ny 3,91%)
generation

5,989 GWh
3,947GWh
sult of the
. Germany
12 when it

look 2012
re of world

mbitions for
lowing the

hina, South

of nuclear
ce between
r inhabitant
 inasmuch

he needier

IAEA their
n industria

 

10

d 
e 
e 
g 
a 
y 

y 
s 
a 
y 

n 
d 
n 
, 
, 

n 

h 
, 
e 
y 
t 

’  
d 
r 
e 
h 

r 
n 
t 
h 
r 

r 
l 



GP

 

PL.G – Strat

nuclear
in their 
 
Even a
govern
change
against
require
operatio
 

U
FR
R
KO
C
CA
G
U
U
SW
SP
BE
TA
IN
CZ
SW
FI
SL
H
JA
BR
SO
BU
M
RO
AR
SL
PA
IR
N
AR

 
The ma
disposa

tegic Plannin

r capability
territory.  

after the 
ments con

e and an al
t the uncer
s that go
on of nucle

C

NITED STA
RANCE 

USSIA 

OREA, REP
HINA 

ANADA 

ERMANY 

KRAINE 

NITED KING
WEDEN 

PAIN 

ELGIUM 

AIWAN, CH
NDIA 

ZECH REP
WITZERLA
INLAND 

LOVAKIA 

UNGARY 

APAN 

RAZIL 

OUTH AFR
ULGARIA 

EXICO 

OMANIA 

RGENTINA
LOVENIA 

AKISTAN 

RAN, ISLAM
ETHERLAN
RMENIA 

Partici

ajor barrie
al of radio

ng Managem

y. Expandin

accident a
nsider the i
ternative to
rtainties of 
vernments
ear facilitie

Country 

ATES OF AM

PUBLIC OF

GDOM 

HINA 

UBLIC 

ND 

RICA 

A 

MIC REPUB
NDS 

ipation by c

ers to the 
active was

ment   World

ng world p

at the Fu
nternationa
o oscillatio
fossil fuel 

s act resp
s. 

MERICA 

 

LIC OF 

country in t

nuclear op
stes and p

dwide Panor

powers wan

ukushima n
al expansio
ns in the p
supply. Th

ponsibly an

Tota
suppl

the world nu

ption have 
proliferation

rama of Nuc

nt to multip

nuclear po
on of nucle

prices of en
he worldwid
nd enforce

al Capac
lied [GW

2013 
790.1
405.8
161.7
132.4
104.8

94.2
92.1
78.1
64.1
63.7
54.3
40.6
39.8
30.0
29.0
24.9
22.6
14.6
14.5
13.9
13.7
13.6
13.3
11.3
10.6

5.7
5.0
4.3
3.8
2.7
2.1

uclear pow

to do with
n of nuclea

clear Energ

ply the num

ower stati
ear energy

nergy produ
de expansi
e strict sa

ity  
.h] - C

186,82
898,51
718,08
465,24
837,88
290,49
141,57
166,16
132,52
723,40
313,20
631,96
820,26
008,52
005,37
991,83
673,00
623,63
537,51
947,00
780,06
640,61
316,11
377,14
695,75
735,22
036,47
370,93
893,67
736,93
167,63
er generati

h the safe
ar weapon

y – Novemb

mber of po

on in Jap
y an option
ucts, and a
ion of nucl
afety criter

World 
Contribut

[%] - 201
33,50 
17,21 
6,86 
5,62 
4,44 
4,00 
3,91 
3,31 
2,72 
2,70 
2,30 
1,72 
1,69 
1,27 
1,23 
1,06 
0,96 
0,62 
0,62 
0,59 
0,58 
0,58 
0,56 
0,48 
0,45 
0,24 
0,21 
0,19 
0,17 
0,12 
0,09 

on – 2013 

ety of nucle
ns, in addi

ber  2014   

ower plants

pan, many
n to climate
a protection
ear energy
ria on the

 
tion 
13 

ear plants
tion to the

 

11

s 

y 
e 
n 
y 
e 

, 
e 



GP

 

PL.G – Strat

costs o
supplyi
  
Additio
of nucle
carbon 
starting
electric
 

III - D
 

 Accord
gained 
operatio
TWh.  
 
The sh
constru
pressur
which h
only 4 v
 
The Nu
be dela
manufa
OMZ Iz
expand
a new f
new fab
genera
U.S. ma
    
Consor
larger 
Mention
numbe
 

Genera
Westin
Areva 
AECL 
Mitsub
Toshib
Genera
Eskon 

tegic Plannin

of construc
ng large-si

nally the IE
ear constr
price in g

g operation
city generat

Distribu

ding to the
all over th

on), was m

hortage of
uctors of n
re vessels
holds 80%
vessels a y

uclear Eng
ayed, on p
acturing co
zhora, Kor
ding their c
fabrication 
brication pl
tors and o
arket. Also

rtia “Areva/
production
n should a
r of compe

Suppliers 
al Electric 
nghouse 

bish 
ba 
al Atomics

ng Managem

tion and m
ized nuclea

EA projects
uctions an
generation
ns betwee
tion project

ution o

e World N
he world by
more than 

f large fo
new nuclea
, steam ge

% of the lar
year.  

ineering In
pain of imp
ompanies a
rea’s Doos
capacities. 

plant at Vö
lant in the 
other equip
o, new fabr

/Mitsubishi
n scale an
also be ma
etitors, the 

- GE A
A
E
A
U
A

s G
P

ment   World

maintenanc
ar compon

s the nece
nd projects 
 costs, so
n 2020 an
ts can obta

of Reac

Nuclear Ass
y nuclear p
15,000 ye

rgings is 
ar reactors
enerators o
rge forging

nstitute - N
pacting the
are China F
san, Franc
The most 
ölklingen a
United Sta

pment item
ication plan

i, Westingh
d technolo

ade of Kore
market is l

Reacto
ABWR / ES
AP1000 
EPR 
ACR 700 
USA PWR
ABWR 
GTMHR 
PBMR 

dwide Panor

ce. Also to 
ents.     

essity for g
through s

o that the 
nd 2030, b
ain the ade

ctors 

sociation -
power reac
ears, with 

a problem
s. There e
or large tur
gs market, 

EI warns t
e construct
First Heavy
ce’s Le Cr
recent dev

and the Fre
ates to mee
ms for gas-
nts are pla

house-Tosh
ogy to cau
ean and R
ikely to go 

ors type  
SBWR 

rama of Nuc

be conside

overnment
specific pol
nuclear so

both in rep
equate inve

Amon
gener
countr
States
reacto
constr
new p
conne
should
closur
FBR, 

- WNA up
ctors (sum
the powe

m to be t
exist not m
rbines. For
acknowle

hat the rele
tion sched
y Industrie
reusot and
velopments
ench compa
et the need
- and nucl
nned in En

hiba, and G
use real im
Russian com

through a 

clear Energ

ered is the

ts to mitiga
licies, such
ource’s 37
placing old
estment.  

ng the 
rating flee
ries stand
s with 104 
ors and J
ruction was
plants, and
ected to the
d be mad
re of the P
France) on

p to April 2
mmation of 

r generatio

tackled by
many manu
r example,
dges that 

evant arra
ule of new
s and Chin

d India’s JS
s are in Ge
any Alstom
ds for large
lear-fueled
ngland, Ind

GE-Hitachi
mpact on t
mpanies. B
scaling up

y – Novemb

e difficulty 

ate the fina
h as by inc
75 GWe re
d plants a

largest 
ets, the 
d out: th
units, Fran
apan, 53.
s started o

d five new 
eir grids. B
de of the
henix (130
n 02/01/10
2014 the e
all reactor

on of arou

y the wor
ufacturers 
, Japan St
it has a c

ngements 
w plants. O
na Erzhong
SW. All of
ermany, wh
m, which op
e turbines a
 power pla

dia and Chi

i are vendo
the nuclea
Because o
p of prices i

ber  2014   

involved in

ancial risks
cluding the
equired for

and in new

electricity
following

he United
nce with 59
 In 2010

on fourteen
ones were

But mention
e definitive
0 MW(and)
. 
experience
rs’ years of
und 68,400

rld’s major
of reactor

eel Works
capacity for

should not
Other large
g, Russia’s
f them are
hich set up
pened up a
and turbine
ants in the
na.   

ors holding
ar industry
of the smal
in general.

 

12

n 

s 
e 
r 

w 

y 
g 
d 
9 
, 
n 
e 
n 
e 
, 

e 
f 
0 

r 
r 
, 
r 

t 
e 
s 
e 
p 
a 
e 
e 

g 
. 
l 
  



GP

 

PL.G – Strat

Apart fr
• Are
• We
• GE
• KH
• Mit
• Ro
• Ca
• CN
• SN

Up to A
the wo
and 30
replace
to exte
the futu
reach t

Even a
govern
change
against
require
operatio

 

tegic Plannin

rom small r
eva: EPR, 
estinghous
E Hitachi: A
HNP: APR1
tsubishi: AP

osatom: AE
andu: EC6 
NNC & CGN
NPTC: CAP

August  20
rld had be

0 years, an
ed by new 
nd the exis
ure. Accord
he end of t

after the 
ments con

e and an al
t the uncer
s that go
on of nucle

ng Managem

reactors, th
Atmea1, K
e/Toshiba:

ABWR, ESB
400 

PWR 
ES-92, AES

N: Hualong
P1400 (from

13, accord
een active 
nd 176 hav
reactors o
sting plant
ding to the
their usefu

accident a
nsider the i
ternative to
rtainties of 
vernments
ear facilitie

 

ment   World

he followin
Kerena 
: AP1000, A
BWR, PRIS

S-2006, VV

g One (from
m 2014) 

ding to the 
for more th

ve more th
or by anoth
s’ useful lif

e WNA, by
l lifetime. 

at the Fu
nternationa
o oscillatio
fossil fuel 

s act resp
s. 

Age o
Sou

dwide Panor

g are the m

ABWR 
SM 

VER-TOI et

m 2014) 

IAEA, 82.7
han 20 ye

han 30 yea
her energy 
fetime, pus

y 2030, 143

ukushima n
al expansio
ns in the p
supply. Th

ponsibly an

of  Reactors in
urce: IAEA Jun

rama of Nuc

main mode

tc 

7% of the o
ars. Of the

ars of activ
generation

shing the p
3 are expe

nuclear po
on of nucle

prices of en
he worldwid
nd enforce

 operation 
ne 2014 

clear Energ

els actively 

operating r
ese, 183 u
vity. Such f
n source. P
problem of
ected to be

ower stati
ear energy

nergy produ
de expansi
e strict sa

y – Novemb

being mar

reactors (35
units had b
fleets will h
Part of the 
f energy su
e closed, a

on in Jap
y an option
ucts, and a
ion of nucl
afety criter

ber  2014   

rketed: 

59) around
between 20
have to be
solution is

upply on to
as they wil

pan, many
n to climate
a protection
ear energy
ria on the

 

 

13

d 
0 
e 
s 
o 
l 

y 
e 
n 
y 
e 



GP

 

PL.G – Strat

IV 

A
 

 

 

 

 

A
 
Canad

 
Canada
compris
wind, b
them in
All reac
 
In Sept
Plant (4
located
restarte
the fou
Octobe
 
The lon
nuclear
other p

In June
plans, 
Ontario

Country

Canad

tegic Plannin

- Cur

A - Ame

 

 

 

A1 – No

da  

a’s total n
sing a mix
biomass, b
n Ontario) 
ctors are P

tember 201
4 PHWR U

d in Ontari
ed in late 2
urth quarte
er, 2012 it w

ng-term en
r plants (to
lants alrea

e 2013 the
schedules 

o.  

y Reactors i
operation

a 19 

ng Managem

rrent S
So

ericas 

N

orth Am

nuclear ins
x of hydro,
iogas and 
which gen
HWR type

12 followin
Units), the
o returning

2003 and u
er of 2012
was grid-re

nergy plan 
otal capac

ady exist) a

e Ontario P
and cost 

in 
n 

installed 
capacity (M

13,50

ment   World

Situat
ome C

uclear Power 

merica 

stalled cap
, thermal a
solar. Can
erated 96,
 -pressuriz

ng a proces
 Bruce-2 (
g to servic
unit 3 in ea
. The Poin

econnected

published 
ity 2,000 M

and refurbis

Power Ge
estimates 

MW) 
Reacto

const

0 

dwide Panor

ion of
Count

plant position

pacity up t
and nuclea
nada has 
97 TWh o

zed heavy w

ss of refurb
(772-MW) 
ce after ha
rly 2004. T
nt Lepreau
d.    

in Novem
MW) in the
shing other

neration (O
for two p

ors under 
truction 

c
co

0 

rama of Nuc

f Nucl
tries / 

n in North Ame

to 2013 w
ar sources
19 operatin
r 16% of t
water reac

bishing and
was synch

aving been
The Unit 1 
u plant is 

mber 2010 
e Ontario 
r 10 by 202

OPG) has 
otential nu

capacity   unde
onstruction (MW

0 

clear Energ

lear E
Regio

erica 

was 13,500
, in additio
ng nuclear
he country

ctor (CAND

d reconnec
hronized to
n shut sinc
is expecte
also being

contempla
region (Da

20.  

received 
uclear reac

r 
W)

generated 
2013 (T

96,9

y – Novemb

Energy
ons 

0 MW. Th
on to other
r power pla
y’s electrici
DU).  

ction of Br
o the grid.
ce 1995. U
ed to return
g refurbish

ates at leas
arlington, w

detailed co
ctors at Da

energy 
TWH) 

% of
gene

97 

ber  2014   

y in 

he sources
rs such as
ants (17 of
ty in 2013

ruce Power
 The plant

Unit 4 was
n to service
hed and in

st two new
where four

onstruction
arlington in

f total energy 
erated in 2013 

16 

 

14

s 
s 
f 
. 

r 
t 
s 
e 
n 

w 
r 

n 
n 



GP

 

PL.G – Strat

The pr
Nuclea
the Mi
Commi
done o
 
The Ca
Power 
through
turbine 
approx
This lo
refurbis
equipm
2016 a
mid-life
creating
cycle. 

In 2011
protoco
oil rese
by as m
United 
as tar s

The AE
uranium

 
Specia
would b
Group 
reactor
Resear
Ontario
produce

tegic Plannin

roposals w
r / Candu 
inistries of
ission of C
n site.  

anadian Nu
Generatio

h August 3
generato

imate pow
ng-term se

sh four st
ment. The fi
and comple
e refurbishm
g significan

1 Canada 
ol on climat
erves in Ca
much as 1
States and

sands - wh

ECL develo
m or thorium

lists have 
be difficult 
signed a p

rs division
rch Univers
o province
ed – for so

ng Managem

were by  
Energy. Co
f Energy, 

Canada has

uclear Safe
on's Picker
31, 2018. 
or units of
wer capacit
ervice con
team turb
irst planne
etion of the
ment will b
nt long-term

became th
te change 
anada and 
5%.  As th
d is keen t
ich are cen

ops the Ad
m, but ther

vowed tha
for the CA

purchase a
. Of vital 
sal Reacto
s, is oper

ome time – 

ment   World

Westingho
ompleted s

Finance 
s also gran

ety Commis
ring A and
 In 2013 A
f 3,512 M
ty of 900 M

ntract is wo
bines and 
d outage to
e entire re

be one of t
m benefits 

he first cou
since it wil
North Am

he country 
to boost ou
ntral to Can

dvanced C
re are no b

at, without
ANDU techn
agreement 

importanc
or – NRU, 
rated by t
half of the

dwide Panor

ouse Elect
submission

and Infra
nted a lice

ssion has 
d B statio
Alstom ha

MW Darlin
MW each,
orth appro

generato
o start this

efurbishme
he largest 
for 25 to 3

untry to an
ll not able t
erica could
is the larg

utput of cru
nada's ene

Candu Rea
built units u

 
Canada
partly ba
(May 2
business
dollars 
CANDU
decision
division,
with suc
and Gen
 
NRU at Cha

t the partic
nology to s
for taking 

ce both in
located o

the Atomic
e world’s m

rama of Nuc

tric Canad
ns will be re
astructure 
nse to pre

renewed th
ns, compr
s been se

ngton pow
 for Ontar

oximately €
rs units, 

s moderniza
nt project 
capital inf

30 additiona

nounce it w
to reach go
d increase 
gest suppli
ude from A
ergy strateg

actor (Gen
sing such 

 has its o
acked by t
2010) dec
s, after ha
to compa
’s new g

n is due to 
, not big en
ch giants of
neral Elect

alk River – Ca

cipation of
survive; but

up the go
n Canada 
on Chalk R
c Energy 
edical isoto

clear Energ

da (AP100
eviewed by
Ontario. T

epare the s

he operatin
rising six u
elected to 

wer plant 
rio Power 
€265m (US
and the 
ation is sch
is expecte

frastructure
al years be

would with
oals becau
global atm
er of oil an

Alberta's oi
gy.  

eration III)
design. 

own react
the govern
cided to 
aving alloc
any AECL 
generation,

the size o
nough to co
f the size o
ric. 

nada (photo A

f the Cana
t in June 2

overnment’
and worl

River betwe
of Canad
opes.  

y – Novemb

0) and SN
y a team o
The Nucle
site, but no

ng license 
units, for f
refurbish f
in Ontario
Generation

S$340m). A
associated
heduled fo
ed in late 2
e projects i
eyond the e

hdraw from
use the exp
mospheric C
nd natural 
l sands - a

), fueled b

tor design 
ment, whic
withdraw 

cated near
for deve

 since 20
of the AEC
ompete in 
of AREVA 

AECL) 

adian gove
2011 the SN
s share in
ldwide, the
een the Q
a Ltd - A

ber  2014   

NC-Lavalin
f OPG and
ear Safety
o work was

for Ontario
five years
four steam
o, with an
n’s (OPG)
Alstom wil
d auxiliary

or the fall of
2024. This
in Canada
existing life

m the Kyoto
ploitation of
CO2 levels
gas to the

also known

y enriched

(CANDU)
ch recently

from the
rly 2 billion
eloping the
006. Such

CL reactors
the market
or Toshiba

ernment, it
NC-Lavalin
 the AECL
e Nationa
uebec and

AECL, and

 

15

n 
d 
y 
s 

o 
, 

m 
n 
. 
l 

y 
f 
s 
, 
e 

o 
f 
s 
e 
n 

d 

) 
y 
e 
n 
e 
h 
s 
t 
a 

t 
n 
L 
l 

d 
d 



GP

 

PL.G – Strat

 
On acc
leaks, i
perform
authoriz
product
neutron
radioiso
been in

Canada
owns s
can me
which e
 

Nuclea
 
Canada
radioac
the Tiv
storage
Darling
 
In 2007
fuel wo
use in 
order o
meters 
 
Eight c
Saskatc
commu
heritage
recyclin
 
Canada
plan of 
safety 
defense
conseq
risks as
plans u
    
The rev
same e
2011 a
on the 

tegic Plannin

count of m
t was shut

med for fifte
zed the re
tion of rad
n-based n
otope prod
n operation

a is one o
several min
ention the 
entered into

ar wastes 

a contemp
ctive waste
verton regio
e facility is 
gton power 

7, after revi
ould be sea
the future.

of 20 billion
below gro

communitie
chewan (P

unities are 
e for futu
ng fuel exp

a’s regulat
action for 
stances a
e-in-depth 

quences fro
s seismic e

updated.    

vitalization
established
nd Unit nu
remaining 

ng Managem

maintenance
t down on 
een month
eactor to 
dioisotopes
nuclear re
duction up 
n since 195

of the large
nes whose 

cooperatio
o force in 2

lates a De
es. Site cle
on near th
planned to
stations. 

iewing the 
aled into sa
. Such fac
n dollars o
und level. 

es have e
Pinehouse,

in the lea
re genera

pected to be

ory body -
operators 

and criteria
principle

om adverse
events, floo

n plans for 
d schedule
mber 1 by 
6 plants ar

ment   World

e problems
05/14/2009

hs. On Aug
be restore

s. On Octo
esearch m
to 2016. S

53.  

est uraniu
production

on agreem
2013.  

eep Geolog
earing and
he site of B
o serve all 

options, th
afe contain
ilities will b

over an are
 

expressed 
 Patuanak
rning stag

ations to u
e develope

 Canadian
of any nuc

a in the li
es and m
e and seve
ods, fire, h

Bruce po
, noting tha
early 2012

re to start b

dwide Panor

s associat
9. Necessa

gust 17, 20
ed into se
ober 2011,
materials, 
Such facility

 
m produce
n is exporte

ment signe

gic Reposit
 constructi
Bruce nuc
nuclear po

he Canadia
ners and st
be a mega
ea of 10 h

interest i
k and Creig
e with res
use new n
ed over the

n Nuclear S
clear facilit
ight of the
mechanism
ere events 
hurricanes, 

ower station
at Unit 2 is
2. The fina
by 2015.  

rama of Nuc

ed with el
ary correct
010, after t
rvice and 
, the NRU
was give

y is the wo

ers in the 
ed to many
d with Ind

tory (DGR)
ion work a
lear power
ower react

an governm
tored in un
aproject wi
ectares on

in the pro
ghton) regi
pect to nu
nuclear te

e forthcomi

Safety Com
ties in Can
e Fukushim

ms for p
in general
etc. must 

n’s units (
s expected 
l cost will b

clear Energ

ectrical fla
tive and ma
the repairs

the resum
U reactor, w
en author
orld’s oldes

world. The
y countries

dia for sup

) for low- a
and operat
r station. S
ors at the 

ment decide
nderground
th planned

n the surfa

oject, with 
ions and fi
uclear wast
echnologies
ng 100 yea

mmission (
nada to get
ma events
revention 
l. Under th
be consid

in Ontario
 to be bac
be US$ 5 b

y – Novemb

aws and he
aintenance
, the regul

mption of 
which also
rization to
st of its kin

e company
s. As an ex
pply of Ind

nd interme
ion are pro
Such nucle
Bruce, Pic

ed that all o
d rock repo
d expenditu
ace and ga

three be
ve in Onta
tes, which 
s in recov
ars.  

CNSC) wo
t them to r
s, with em

and mit
e plan, suc
ered and e

) continue 
k in operat
billion. Wor

ber  2014   

eavy water
e work was
atory body
world-leve

o produces
o continue
nd and has

y Cameco
xample we
ian NPPs,

ediate-leve
oposed for
ear wastes
ckering and

of its spent
ositories for
ures of the

alleries 500

ing in the
ario. These

may be a
vering and

orked out a
eview their

mphasis on
igation of
ch externa
emergency

within the
tion by late
rk activities

 

16

r 
s 
y 
l 
s 
e 
s 

o 
e 
 

l 
r 
s 
d 

t 
r 
e 
0 

e 
e 
a 
d 

a 
r 
n 
f 
l 

y 

e 
e 
s 



GP

 

PL.G – Strat

Mexic

 
Mexico
820 MW
TWh or
the stat
Mexica
network

Laguna V
(Image C

South 
and join
2024 (
signed 
 
The ele
12.5%,
capita e
has no 
 
All nuc
waste m
stored o
 
Jose A
Veracru
Comisió
Nationa
the two
conditio
promisi
future. 

Countr

Mexic

tegic Plannin

co 

o has a nuc
W, each) l
r 4.6% of t
te-run entit

an power g
k. 

Verde – Mexico
omision Feder

Korea has
nt ventures
nuclear ne
a coopera

ectricity mix
 hydro 10
energy is 1
uranium m

clear fuel in
manageme
on the plan

Antonio Me
uz State (w
ón Federa
al de Segu
o Mexican
ons called 
ing future; 

ry Reactor
operat

co 2 

ng Managem

clear power
ocated in 
the country
ty Comisio
rid’s install

o 
ral de Electrici

s plans to 
s inasmuch
ew-build in
tion agreem

x is well div
.5% and n
1,800 kWh

mines in op

n Mexico 
ent. In the 
nts’ own sit

eade - Mex
where Lag
l de Electr
ridad Nucl

n plants. T
 for no m
still, no p

rs in 
tion 

installed
capacity

164

ment   World

r station wi
Vera Cruz
y’s electric
n Federal 
led capacit

idad -CFE) 

participate
h as Mexic
ncluded). T
ment with C

versified, w
nuclear 4.7
h/year.  Me
peration. 

is property
case of th

te.    

xico’s Sec
guna Verde
ricidad, tog
ear y Safe

Their repor
major preca
plans exist

d 
y (MW) 

Reac
con

40 

dwide Panor

ith 2 BWR 
z, whose e
c power. Th
de Electric
ty, includin

 
The lo
other 
Augus
1 and
nuclea
gener
plants
to be
planne
1,600
            

e in this Me
co intends t
The count
Canada in 

with gas su
7% in 200
exico is the

y of the go
he Laguna 

cretary of E
e-1 and -2 
gether with 
guards (CN
rt held tha
autions an
t to actuall

ctors under 
nstruction 

c

0 

rama of Nuc

operating 
electricity p
he power s
cidad (CFE
g transmis

ong outag
maintena

st 2010 on
d -2) broug
ar energy 
ration. Me
s over the f
e on the g
ed) plants 
 MW, using
  

exican dev
to reach 35
try also ha
the area o

upplying ap
7, accordin
e world’s s

overnment
Verde pow

Energy, Ja
are locate
technical 

NSNS) con
at the nuc
d that nuc
ly build a 

capacity   unde
construction 

(MW) 

0 

clear Energ

plants (Lag
production 
station’s ow

E) which ho
ssion and p

es for 20%
ance activ
 the two pl
ght down t
in the cou
xico has 
forthcomin
grid by 20

are repor
g technolo

velopment 
5% capaci
as researc
of research

pproximate
ng to data

seventh lar

, which is 
wer station

avier Duart
ed), and re
staff mem

nducted a g
clear powe
clear ener
new nucle

er generated e
2013 (TW

11,37

y – Novemb

guna Verde
in 2013 w
wner and 

olds around
part of the d

% power u
vities, com
lants (Lagu
the percen

untry’s tota
plans to 

ng years, th
021. The f
rted to be 
gy yet to b

through a
ty in clean

ch reactors
h and devel

ely 49%, oil
a from the 
rgest oil ex

also resp
n, the was

te - Gover
epresentat
bers of the
general ins

er station’s
rgy in Mex
ear plant in

energy 
WH) 

% of 
gener

77 

ber  2014   

e-1 and -2
was 11,377
operator is
d 2/3 of the
distribution

uprate and
mpleted in
una Verde-
nt share of
l electricity
build new

he first one
future (ten
1,300 and

be defined. 

agreements
 energy by
s and has
lopment. 

l 20%, coa
WNA. Per

xporter, but

onsible for
te is being

rnor of the
ives of the
e Comisión
spection on
s operating
xico has a
n the near

total energy 
rated in 2013 

4.6 

 

17

, 
7 
s 
e 
n 

d 
n 
-
f 
y 
w 
e 
n 
d 
 

s 
y 
s 

l 
r 
t 

r 
g 

e 
e 
n 
n 
g 
a 
r 



P

 

PL.G – Strat

Accord
in spite
feasible
the poli
 
The En
of its st
lower p
three y
depend
 
United

 
Cou

United
 
The Un
operatio
MW in 
more th
energy
greenh
The US
units in
Wiscon
econom
 
The re
current
Project
nuclear
operatio

The be
United 
units in
respect
Summe
go into 
reactor
 
In the U
due to 
2013, a
Angra 3
come t

tegic Planni

ing to the 
e of the co
e technical
icy’s persp

nergy Minis
trategic en
prices, the 
years. Th
ding on the

d States 

untry Re
o

 States 

nited State
on (69 PW
2012; and

han 32,8%
. Such am
ouse gas e
S has a to
n operation
nsin; Crysta
mic situatio

esumed co
tly employs
t was expe
r fuel from
on is plann

eginning of 
States with

n more than
tively. It fo
er with two
operation 

rs under co

United Stat
the capac

although no
3 plant (1,4
to increase

ng Managem

Secretary, 
ountry’s hi
l solutions,

pective of th

ster Jordy 
ergy plan t
nuclear op
e Mexica

e political p

eactors in 
operation 

ins
ca
(M

100 9

es are the 
WRs and 35
d in 2012 

% of the wo
mount is a
emissions. 
otal installe
n, after  th
al River-3 i

on. 

onstruction 
s 3,300 wo
eriencing c

m Westingh
ned for 201

2013 was
h plants V
n 30 years

ollows in th
o (2) AP10
in 2017 an

onstruction 

tes, the ins
ity expans
o new unit
405 MW) u
e their pow

ment     Wo

nuclear te
story of ea
, stressing 
he issue. 

Herrera is 
through 20
ption is now
n congres
arty.  

stalled 
pacity 

MW) 
Rea

co

99,081 

owner of t
5 BWRs), w
they produ

orld’s entire
also appro

ed nuclear 
he perman
n Florida a

of the W
orkers of th
cost overr

house has 
15.  

s by the sta
Vogtle 3 an
s. They are
his context
000 reactor
nd the seco
with gross

stalled cap
ion of nuc
t had been
under cons
wer output

orldwide Pan

echnology 
arthquakes
that it is m

recommen
026. Due to
w less attra
ss backs 

actors under 
onstruction c

5 

the world’s
which corre
uced 769,3
e nuclear e
ximately 7

capacity o
nently shut
and San On

Watts Bar-2
he TVA Co
uns and s
already b

 
art of cons
nd 4, in the
e schedule
t of new co
rs (operato
ond in 201
s installed c

pacity has b
lear plants

n built. This
struction in 
t on severa

norama of N

has been f
s which, h
more difficu

nding expa
o the count
active and 
nuclear t

capacity   und
construction (M

5,633 

s largest n
espond to a
331 TWh(e
energy and
70% of the

of 98,560 
t   of 4 re
nofre-2 and

2 plant in 
. (Tenness
schedule d
een autho

truction of 
e state of G
d to come
onstruction

or SCE & G
9. Thus we
capacity of

been grow
s, which fig
s represent

Brazil. In 
al occasio

Nuclear Ene

functioning
e argues, 
ult to deal 

anding nuc
try’s rising 
it will be d

technology

der 
MW)

generate
2013 (

790

nuclear flee
an installed
e). This fig
d around 1
e electricit

MW as of 
eactors  in 
d -3 in Sou

Tennessee
see Valley 
delays, but
orized by th

the first A
Georgia, th
 in operati

n the two n
G), in South
e have unt
f 6,218 MW

wing signific
gure reache
ts more tha
this proces
ns, and 14

rgy – Novem

g smoothly 
can be ta
with the m

clear capac
gas reserv

delayed for
y in varyi

ed energy 
(TWH) 

% 
ge

.186 

et, with 104
d capacity 
gure corres
19% of tha
ty generat

June 201
2013 (Ke

uthern Cali

e (PWR 1
Authority C
t the deliv
he NRC a

AP1000 mo
he first new
on in 2018
new units 
h Carolina 
il June 201

W. 

cantly in re
ed 6.862 M
an fourfold
ss, some p
48 applica

mber 2014  

in Mexico
ackled with
matter from

city as part
ves and its
r over than
ing levels

of total energy
nerated in 2013

19.4 

4 plants in
of 107,714

sponded to
at country’s
ed without

3 with 100
ewaunee in
fornia) due

1,160 MW)
Company)
very of the
nd start of

odels in the
w American
8 and 2019
in Centra
the first to

13 five new

ecent years
MW in May
d the future
plants have
ations have

 

  18

, 
h 
m 

t 
s 
n 
, 

y 
3

n 
4 
o 
s 
t 

0 
n 
e 

) 
. 

e 
f 

e 
n 
9 
l 
o 
w 

s 
y 
e 
e 
e 



P

 

PL.G – Strat

already
(1000 M
 
Mention
plants i
plants 
under r

applica
docume
have a
years.  
 
On Aug
MW - 
suspen
The co
estimat
Wilcox 
constru
2018 a
under 
simulta
in the U
connec
of Uren
gas cen

tegic Planni

y been rev
MW) are pe

n should a
in the Unite
in the lice

review by t

ation proc
entation. F
dded a ca

gust 18, 20
PWR) of 

nded in the
onstruction 
ted cost is

and ARE
uction.  The
and 2020, 

constructi
aneously. A
United Stat
ction the N
nco’s New 
ntrifuge pro

ng Managem

viewed. As
ending rev

lso be mad
ed States (
ensing pro
he licensin

ess but 
From this v
apacity equ

011 TVA's 
Central B

e 1980s wh
was halte

s 4.9 billio
EVA has 
e plant wo
and the c
ion) is lo

Are already
tes.  Anoth
RC has au
Mexico en
ocess.  

ment     Wo

s the NRC
iew and ot

de of the se
(“Nuclear P

ocess, with
ng body – t

have yet
viewpoint, 
uivalent to 

board appr
ellefonte i
hen unit 1 

ed due to t
on dollars. 

been alre
rks are at 
urrent wor
oaded, no
y working o
her America
uthorized th
richment p

orldwide Pan

C reported 
her 3 may 

election pr
Power 201
h their CO
he NRC.  

t to com
over the 
more than

roved the r
n Alabama
was 90% 

the drop in
The react

eady cont
about 50%
rks only st
ot to ac
on this pro
an concern
he operatio
plant. This i

norama of N

in July 20
add 180 M

rogram for 
0”). In this 
L (Constru

plete the 
past recen
n 30 new 

resumption
a Work o
complete 

n energy d
tor is a PW
tracted fo

% complete
tart when t
ccumulate 
oject 300 e
n is fuel su
on (June 20
is the first 

Nuclear Ene

013, an ad
MW to the g

the siting o
connectio

uction and

 
Anothe
underli
in th
lifetime
extend
this ca
have 
extend
67,935
more t
capital
constru
the 
Regula
review
extens
17 pl
additio
have 

submissi
nt 10 year
large reac

n of constru
n the Bell
and unit 2

demand an
WR manu
r  engine

e should be
the fuel W

construct
mployees 

upply for its
010) of the
U.S. enrich

rgy – Novem

dditional 14
grid by 201

of new nuc
n, there ex

d Operatio

er relevant
ined is the
he plants
e, which 
ded to 60 
ase, 74 u
their usef

ded, which 
5 MW func
twenty yea
 costs in
uction. In
NRC – 

atory Com
wing 
sion applic
lants, and

onal 9 ot
already s
ion of al
rs, the Uni
tors opera

uction of U
lefonte rea

2 was 58%
nd costs. T
facturing B

eering ser
e complete

Watts Bar-2
tion of tw
of AREVA

s nuclear fl
e additiona
hment plan

mber 2014  

4 requests
7.  

clear power
xist 30 new
n License)

t fact to be
e increase
s’ usefu

is being
years. In

units now
ful lifetime
is equal to

ctioning for
ars, with no
nvolved in
n addition

Nuclear
mmission is

lifetime
cations for
d for an
thers that

started the
ll relevant
ited States

ating for 40

nit 1 (1260
actors was

% complete
The current
Babcock &
rvices and
ed between
2 (currently
wo plants

A, all based
leet. In this
l cascades

nt using the

 

  19

s 

r 
w 
) 

e 
e 
l 

g 
n 
w 
e 
o 
r 
o 
n 
, 
r 
s 
e 
r 
n 
t 
e 
t 
s 
0 

0 
s 
. 
t 

& 
d 
n 
y 
s 
d 
s 
s 
e 



P

 

PL.G – Strat

In 2012
power 
Adminis
fuel for 

In 201
Kazakh
Malawi
hexaflu
Russia
62% of
 
In 2012
and op
totalling
operato

Position o

Plans 
disman
purpose
been s
nuclear
 
The U.
genera
the res
the faci
The pla
commit
compre
greenh
to beco

tegic Planni

2 some 48
plants was
stration. In
US reacto

2, 84% o
hstan, and 
, and Ukr

uoride (UF6
, United K
f the delive

2, the aver
perators of 
g 16 millio
ors of US c

of American N

also inclu
ntled nucle
e), and tes
ubsidized 
r power pla

.S. Govern
tion by 202
tart of the 
ilities of tha
an contem
tment ass
ehensive b
ouse gas e

ome profita

ng Managem

8 million po
s of foreign
n addition, o
ors was sup

of foreign-
Namibia. 

raine, EIA 
6) was del
ingdom, an
ries, and th

rage price 
US comm

on SWU, 
commercia

 
Nuclear Power 

 

de using 
ar warhea
sts are und
by the U.S

ants.    

nment  for
20, and O
nuclear in

at plan.  
mplates loa
sumed by
bill on elect
emissions 

able.   

ment     Wo

ounds or 8
n origin, ac
over a third
pplied by fo

-supplied 
The rest c
said. Also

livered to e
nd the Uni
he remaini

per SWU 
mercial nucl

EIA said. 
l nuclear p

plant in opera

mixed ura
ds (there e
der way at
S. Departm

resees a 5
bama adm

ndustry, wit

n guarante
y Preside
tricity gene
is expected

orldwide Pan

83% of the
ccording to
d (38%) of 
oreign enri

uranium c
came from
o 2012, a
enrichers i
ited States
ng 38% we

(separativ
lear power
This repr

power react
 

  
     

ation  

anium and
exist aroun
t the Brown

ment of Ene

50 GW inc
ministration 
th governm

ees in the 
nt Obama
eration and
d to occur 

norama of N

e total uran
o figures fr
the enrich
chers. 

came from
m Uzbekista
a total of 
n China, F

s. Enrichers
ent to forei

ve work un
r reactors p
resents a 
tors of abo

            Weldin

d plutoniu
nd 7 tons o
ns Ferry p
ergy (DoE

crease in t
has annou

ment-backe

 amount o
a who a
d climate c
by 2020), w

Nuclear Ene

nium purch
rom the US
ed uranium

m Canada
an, Niger, 
52 million 

France, Ge
s in the Un
gn enriche

nit)   was $
purchased
total cost 

out $2.3 bill

g at Watts Bar 

m oxide f
of plutoniu

plant owned
) for using

the nuclea
unced a st
ed loan gua

of US$ 54 
asked Co
change (w
with incent

rgy – Novem

hased by U
S Energy I
m needed t

a, Russia, 
South Afri
pounds o

ermany, Ne
nited State

ers. 

$141.36, a
 enrichmen
to the ow

ion. 

2 Steam Gene
 

fuel withd
um availab
d by TVA, 

g such mat

ar share of
trategic pla
arantee be

billion, fol
ngress to

whereby a 2
tives for cle

mber 2014  

US nuclear
nformation
to fabricate

Australia
ica, China
of uranium
etherlands
es received

and owners
nt services
wners and

 
rator 

rawn from
le for such
which has

terial on its

f electricity
an to boost
eing one of

llowing the
o pass a
28% fall in
ean energy

 

  20

r 
n 
e 

, 
, 

m 
, 
d 

s 
s 
d 

m 
h 
s 
s 

y 
t 
f 

e 
a 
n 
y 



P

 

PL.G – Strat

The U.S
emissio

Central de
 
 
 
 
 
 
 
 
 
 
 

Results 
continue
67% of 
figures 
and the
mathem
reactor 
 
The dat
public in

Constru
that the 
example
defined 
Modular
the Lac
continue
particula
 
Nuclea
 

The Un
radioact
electrici
military 
2010, th
has det
least an
Appeals
license 
by the D
of its n
irradiate

tegic Planni

S. Governm
ns in the U

e Vogtle3  

of opinion 
ed to be mu
the Americ

are expecte
e Sandia N
matical appr

core melt-d

ta shows m
n general, b

uction and p
installed ca

e is the ag
for the des

r Reactor) o
cy Consultin
e to be the
ar  shale ga

ar wastes

nited States
tive wastes
ty, all the fu
installation 

he NRC dec
termined tha
nother 60 ye
s for the Di
application 

DoE. With th
nuclear was
ed material. 

ng Managem

ent  says po
S, together

polls of res
uch in favor
cans consid
ed to grow 
ational Lab
roach to ra
own.   

much lower r
being estima

pre-construc
apacity will 
reement sig

sign, NRC l
on the Clinc
ng Group (B
e constructio
as, despite e

s 

s has forec
s that would
uel used by
with nuclea
cided to ab
at such wa

ears after th
strict of Co
to build an

his is still pe
ste. The Am
 

ment     Wo

ower plants
r accounting

sidents livin
r (80%) of n
der the safe
even more 

boratories (u
adiation diss

radiation ra
ated to conc

ction for ne
surpass the
gned by Ba
icensing an

ch River site
Bruce Lacy)
on time, fin
environment

cast a large
d meet, an
y the reacto
ar reactors. 
bandon the 
ste can be 
e end of the

olumbia ord
nd operate t
ending the d
merican go

orldwide Pan

s burning co
g for roughly

pollution
 
 The US
pollution
way in th
such as 
technolo
released
 
The acc
much af
States; 
reviews 
conducti

ng near nuc
nuclear plan
ety of the co

favorable u
under evalu
sipation on 

tes (of the 
centrate on t

w reactors 
e 101 GW b
abcock & W
nd construct
e - Roane Co
), the bigge
ancing cost
tal restrictio

e definitive
d guard of

ors of subm
This reposit
project (afte
stored safe

e useful life 
ered the N
the nuclear 
decision of h
overnment p

norama of N

oal, oil and g
y 40 percen

n. 

S will make
n from fossi
he developm
efficient na

ogy and n
d by the Wh

cident of F
ffected the 
rather, it h
that reporte
ing.  

clear power
nt activities.
ountry’s nu
upon the re
uation by in

American 

order of 30
the plant’s a

are under 
by 2010 and
Wilcox Com
tion of up to
ounty, by 20
est challeng
ts, and the 

ons on this t

 repository
f the fuel u

marines, airc
tory would b
er spending
ely in their 
time of the 
RC to resu
waste site 

how and wh
policy may 

Nuclear Ene

gas are the 
nt of all dom

e continued
l fuel powe
ment of clea
atural gas, r
nuclear, a 
ite House s

Fukushima 
people’s 

has just bo
edly all con

r plants sho
. Out of the
clear powe

elease of the
ndependent
nuclear po

0 to 1) to the
area. 

way on 5 s
d reach 109

mpany and 
o 6 modula
020.  Accor
ges for nuc

very comp
echnology. 

y for the di
used in pow
craft carries
be in Yucca
g more than

own place 
plant. In Au

ume the rev
at Yucca M

hen the coun
be headin

rgy – Novem

largest majo
mestic gree

d progress 
r plants by 
an energy te
renewables

climate a
says.  

seems not
mood in th

oiled down 
cerned cou

owed that r
e population
r plants as 
e report fro
t auditors) 

ower plants 

e environm

sites, it bein
9 GW by 20
TVA, where

ar reactors (
rding to the 
lear power 

petitive price
 

isposal of 
wer plants t
, and any o

a Mountain, 
n $ 9 billion

of power p
ugust 2013 
view of the 
Mountain, as
ntry will solv
ng for repro

mber 2014  

or source of
nhouse gas

in reducing
leading the

echnologies
, clean coa
action plan

t to have 
he United 
to safety 

untries are 

respondents
n in general

high. Such
om the NRC
with a new
in case of

ent and the

ng expected
20. Another
e plans are
(SMR-Smal
president of
in the U.S

e of gas, in

high-activity
to generate

other civil or
Nevada.  In
). The NRC
plants for a
the Court of
abandoned

s requested
ve the issue
ocessing of

 

  21

f 
s 

g 
e 
s 

al 
n 

s 
, 

h 
C 
w 
f 

e 

d 
r 
e 
l 
f 
. 

n 

y 
e 
r 
n 
C 
t 
f 
d 
d 
e 
f 



P

 

PL.G – Strat

 

A

  
 
 
 
 
 
 
 

Argen

Argenti
(PHWR
was 5.7
in Lima
constru
 
Embals
supplie
began 
in Sept
2014. I
sent its
 
The co
began 
a techn
reactor
CAREM
2016 a
system
free co
 
On Se
third re
China N
support
arrange

Count

Argenti

tegic Planni

A2 – So

ntina 

ina has 3 
R 692MW) 
735 TWh o
a, nearly 1
uction.  

se PHWR 
ed by Germ
in 1981, w
tember 201
n July 201

s first rated 

onstruction 
in Februar

nology com
r with up 1
M prototype
nd receive

ms, with the
nvection to

ptember 3
eactor at t
National N
t, services
ement. In a

ry Reactor
operat

ina 3 

ng Managem

outh Am

operating 
and Emba

or 4.4% of t
100 km aw

is supplie
many (KW
were suspe
11 and the 
14 Atucha 
power to t

 of reacto
ry 2014. It 

mpany, whic
100MWt or
e is expec

e its first fu
e entire prim
o circulate t

3rd 2014, 
the Atucha
uclear Cor
, equipme
addition, C

rs in
ion 

installe
capacity 

162

ment     Wo

merica 

Location

nuclear po
alse (PHW
the country
way from B

ed by Can
U/Siemens
nded in 19
plant rema
2 (rename

the electric

or CAREM
is an Arge
ch can be 
r desalinat

ct to cost $
uel load in 
mary coola
the coolan

a commer
 site has b
rporation (C
nt and ins

China will a

ed 
(MW) 

Rea
un

const

7 

orldwide Pan

 
 
 
 

n of South Ame

 

ower plants
WR, 600 MW

y’s electric
Buenos Ai

nada (CAN
s and succ
987 and re
ained in th
ed ‘Kirchne
city grid. 

25 - Cent
entina proto
used as a 
tion with p
446 million
the secon

ant system 
t. 

rcial frame
been signe
CNNC). In 
trumentatio

also supply

actors
nder 
truction 

ca
c

1 

norama of N

erican Nuclear

s - Atucha
W), whose
ity grid. On
res, CARE

NDU desig
cessors). C

esumed in 2
e pre-oper

er’) was co

tral Argent
otype react
generator 

power up t
n.  It is sch
d half of 2
in a single

ework cont
d between
the contra

on under a
y materials 

pacity   unde
construction 

(MW) 

25 

Nuclear Ene

r Power plant 

 1 (PHWR
e electricity
n the same
EM25 (PW

gn) and A
Constructio
2006. Com
rational tes
onnected to

tina de El
tor design 
of electric

to 8 MW i
heduled to 
2017. It reli
e self-press

tract for th
n Nucleoelé
act CNNC 
a $2 billion
needed by

er generat
energy 2

(TWH)

5,735

rgy – Novem

in operation 

R, 335MW)
y productio
e Atucha 1 

WR 25 MW

Atucha-1 a
on work on
mpletion wa
sting phase
o Argentine

ementos M
proposed 
ity (25 MW
in cogener
begin cold
es on pas
surised ve

he constru
éctrica Arg
will provide

n long-term
y Argentina

ted 
013 
) 

% of t
gen

5 

mber 2014  

), Atucha 2
on in 2013
and 2 site

W) is under

and -2 are
n Atucha-2
as reached
e until June
e Grid and

Modulares
by INVAP

W) research
ration. The
d testing in
sive safety
ssel, using

uction of a
gentina and
e technica

m financing
a to locally

total energy 
nerated in 

2013 

4.4 

 

  22

2 
, 
, 
r 

e 
2 
d 
e 
d 

, 
, 
h 
e 
n 
y 
g 

a 
d 
l 

g 
y 



P

 

PL.G – Strat

produce
Nucleo
pre-pro
Candu 
 
Argenti
training
10 (30 
with op
 
Jun 14
water f
informe
 
In Augu
Lavalin
of the 
agreem
Corpora
develop
cost is 
Argenti
capacit
full-sco
planned
 
In add
process
Japan 
addition
 
The Ro
to build
internat
 
The co
that pre
around
 
In this 
Modula
Argenti
plant is
with up
mode.  
 
Energy
input su
As repo

tegic Planni

e compon
eléctrica, a

oject, desig
6. 

ina also ha
g of manpo
MW) proje

peration for

, 2012 - A
for the init
ed.  

ust  2011, 
n- Candu E

Embalse 
ments in the
ação Andi
pment of t
US$1.366 
inean mar
ty. Along th
ope operato
d expansio

ition, the 
s, is holdi
and USA

nal nuclear

osatom Co
d Argentina
tional busin

untry’s pol
evailed in 
 52%.  

context, a
ar Nuclear
inean desi
s capable 
p to 100MW

y exchange
upply.   
orted by th

ng Managem

nents for 
as the reac
gn, constru

as five res
ower, mate
ect that will
reseen for 2

Argentina's 
tial load o

the gover
Energy) for 

plant, wh
e amount o
na de Fom
the local in
million (no

rket). In a
his line, in A
or training

on of the pl

country, i
ing contac

A) intended
r power rea

. said on  
a's Atucha-
ness at the

icy of ener
the 1970’s

at the Pro
r Reactor 
ign prototy
of being u

Wt or a des

e, mainly w

e Minister 

ment     Wo

the unit.
ctor owner
uction, com

search reac
rials irradia
l reset the 
2018. 

Neuquen 
of the Atuc

nment of A
activities t
ich started

of 444 millio
mento-CAF
ndustry for
oting that t
ddition, th
August 20
 simulator
ant’s usefu

n advance
cts with se
d to define
actors, one

October 10
3, Kirill Ko

e Russian s

rgy mix dive
s, down fro

ovince of F
CAREM (

ype reacto
used as an
salination p

with Brazil,

of Defense

orldwide Pan

Through 
r and arch
mmissionin

ctors (RA0
ation and ra
RA3 (from

plant has c
cha-2 PHW

Argentina s
to expand 
d commer
on dollars 

F), compris
r nuclear c
he differen

here are p
10, Canad
r for Emba
ul lifetime.

e of starti
everal sup
e the tech

e of them p

0, 2012 tha
marov, dep
state nucle

ersification
om 93% to

Formosa th
(Central A
r proposed

n electricity
plant with a

, occurs ac

e Nilda Ga

norama of N

the cont
itect engin

ng and op

0, RA1, RA
adioisotope

m 1967), be

completed 
WR, the co

signed an 
by more th

rcial opera
are involve

sing transfe
component 
nce will be 
plans to u
ian L-3 Ma

alse, a dev

ing an int
ppliers (Ca
hnology a

probably on

at it will "d
puty directo

ear corpora

n has stron
o 42% in 1

he constru
Argentina d
d by techn
y generato
an output o

ccording to

arré in June

Nuclear Ene

tract, the 
neer of the
peration of

A3, RA4, R
e productio
esides prod

production
ountry's P

agreemen
han 30 yea
ation in Ja
ed (US$ 24
er of Cana

fabrication
allocated f
pgrade th

apps was e
velopment 

ternational 
anada, Fra
nd/or time

n the Atuch

efinitely" p
or general 

ation.  

gly reduce
1994 and 

uction is p
de Elemen
nology com
r (27MWe)

of up to 8 M

o each cou

e 2010, the

rgy – Novem

parties a
 project, w

f the new 

RA6) for ap
on. It has s
ducing rad

n of 600 m
lanning M

t with Can
ars the use
anuary 19
40 million f
adian techn
n. The pro
for contrac
e plant’s 

engaged th
associate

competitiv
ance, Russ
e schedule
ha site.  

participate 
for develo

ed the oil de
currently s

planned of 
ntos Modu
mpany INV
), a resear

MWe in co-

untry’s ava

ere are als

mber 2014  

agree that
will conduct

800 MWe

pplications
still the RA-
ioisotopes

mt of heavy
inistry has

ada (SNS-
eful lifetime
84. Seven
inanced by
nology and
oject’s tota
cting on the
generating

he supply a
ed with the

ve bidding
sia, China
es for two

in a tender
opment and

ependence
standing at

the Smal
ulares), an
VAP. Such
rch reactor
-generation

ailability for

so plans for

 

  23

t 
t 

e 

, 
-
, 

y 
s 

-
e 
n 
y 
d 
l 

e 
g 
a 
e 

g 
, 
o 

r 
d 

e 
t 

l 
n 
h 
r 
n 

r 

r 



P

 

PL.G – Strat

the con
which c
project)
 
Operato
dos Re
nuclear
 
In May
for the
INVAP 
reactor
 
In Janu
Group 
organiz
through
Japane
against
informe
which i
location
ARN.   
 
Brazil

 
Brazil is
Domes
Brazil h
PWR, 1
country
whose 
Angra d
social 
(around
 
On Sep
rated p
MWh. S
Janeiro
operatio

Count

Brasi

tegic Planni

nstruction 
could be b
). 

ors from A
eis and tho
r power sta

, 2013 was
 construct
will suppl

r OPAL, in 

uary 2014
- NSG (N

zation of 4
h trade, thu
ese accide
t plant des
ed by the n
s consider
n, Argentin

l 

s the world
stic Product
has two nu
1350 MW) 
y’s electric 

constructi
dos Reis to
compensa

d US$175 

ptember 28
power. The
Such amo

o for nine y
on is fores

try Reactor
operat

il 2 

ng Managem

of a nucle
brought int

Atucha-1 ar
ose from Em
ation in Can

s signed th
tion of the
y basic en
Australia.  

, Argentina
Nuclear Su
48 countrie
us preventi
nt and its 

signs in Arg
national reg
ring the ado
na’s plants 

d’s tenth lar
t, being the
clear powe
 whose ele
Power, an

ion work s
own hall in
ation plan,
millions).  

8, 2013, it 
e plant’s ele
unt of elec

years; Sao 
een for 20

rs in 
tion 

installed
capacity

1,9

ment     Wo

ear-powere
to operatio

re trained o
mbalse are
nada. 

he agreem
e research
ngineering 
      

a was cho
uppliers G
es focused
ng the pro
conseque

gentina as 
gulatory bo
option of a
are not su

rgest energ
e second n
er plants in
ectricity pro
nd one pla
started in 

n connectio
 whose in

was 13 ye
ectricity pro
ctric powe
Paulo, for 
18.  

d 
y (MW) 

Rea
co

990 

orldwide Pan

ed submari
on as early

on Eletron
e trained o

ment betwee
h reactor  

for the re

osen to be
roup) for 

d on contr
liferation o

ences are 
part of the

ody Autorid
any change
ubject to th

gy consum
not belongin
n operation
oduction in
nt under c
2010, foll

on with the 
nvestment 

ears since 
oduction in
r would be
six; and B

actors under 
nstruction 

1 

norama of N

ine using t
y as 2015

uclear’s sim
on Hydro-Q

en Argenti
RMB (Bra

actor that 

e the pres
the period

rolling the 
of nuclear w
being care
e process 
dad Regula
e it may de
he events t

mer and eig
ng to the O

n (Angra-1,
n 2012 was
onstruction
owing ext
soil use lic
amount 

the Angra
n that perio
e enough t

Brasília, for

capacity   un
construction (

1,405 

Nuclear Ene

the same 
5 (5 years 

mulator at 
Quebec’s s

na (INVAP
azilian Mu
will be sim

ident of th
d 2014-20

spread of
weapons. 
efully exam
of continuo

atoria Nucle
em approp
that hit Jap

ghth econom
OECD, just 
 PWR, 640
s 16.086 T
n (Angra-3
ensive ne
cense and 
comes to 

a-2 plant re
od was mo
the supply
r more than

der 
(MW)

generate
2013

14.

rgy – Novem

modular te
before the

Mambuca
imulator at

P) and Bra
ulti-proposa
milar to the

he Nuclear
15. The N
f nuclear t

mined and 
ous improv
ear Argent
priate. In vi
pan, accor

my in term
 behind Ch
0 MW and 
TWh or 3,2
, PWR, 14
gotiations 
the enviro
317 milli

eached 10
ore than 11
y the city o
n two deca

ed energy 
 (TWH) 

% 
gen

.640 

mber 2014  

echnology
e Brazilian

ba - Angra
t Gentille-2

zil (CNEN)
al reactor)
e research

r Suppliers
NSG is an
technology

compared
vement, as
tina (ARN)
iew of their
rding to the

s of Gross
hina.  
Angra-2, 

2% of the 
405 MW), 

with the 
onmental-
on reals 

0% of its 
15 million 
of Rio de 
ades. The 

of total energy
nerated in 2013

2.78 

 

  24

, 
n 

a 
2 

) 
. 
h 

s 
n 
y 

d 
s 
, 
r 
e 

s 

y 
3



P

 

PL.G – Strat

Brazil a
and on
industry
mention
 
Brazil is
molybd
Canada
Africa. 
 
Argenti
materia
as 30%
 
 
The Br
RMB, 
design 
Village,
Experim
solution
CNEN.

Ang

 
The co
accoun
until 20
constru
mix (as
contem
2030, lo
matters
  
In term
thousan
capacit
met, bu
 
In Sep
proposa
(IEN), 
method
several
most ad
 
In the a
creating
neighbo
in Braz

tegic Planni

also has fo
e in Rio d
y and in m
n is made o

s not self-s
denum-99. 
a, Nether
 

ina can 
al for Brazi

% of Brazilia

razilian Mu
currently 
phase, wil
, beside
mental C
n to this pr
          
gra 3 –Reacto

ountry’s ele
nted for mo
030, and 
uction of po
s per data f
mplate the 

ocated in N
s are under

ms of fuel i
nd tons of 
ty is being 
ut the prosp

ptember 20
al from th
in Rio de 

d for prod
l countries
dvanced im

area of sp
g by 2012
oring the R
zil, the firs

ng Managem

ur researc
e Janeiro 

medicine. A
of markers

sufficient in
The supp

rlands an

also su
il, reaching
an requirem

ultipurpose
in the c

ll be locate
e the 
enter, wi
roblem, ac
                      

or  Building S
El

ectricity pro
ore than 90
accordingl
ower plant
from the en
constructio
Northeast 
r study at E

in Brazil, e
uranium. A
expanded

pects are p

010, the 
he Radioph

Janeiro, t
uction of 

s for use in
maging exa

pecialized p
2 (classes 
RMB. This 
t one was

ment     Wo

h reactors,
State. The
Among the
s in diagnos

n radiophar
ply is curre
nd South 

pply this 
g as much 
ments.  

e Reactor-
conceptual 
ed at Iperó 

Aramar 
ill be a 
cording to 
      

Status (photo 
letronuclear)

oduction is 
0% of the t
y, a large
ts with othe
nergy rese
on of 4 to 
and South
Eletrobras 

estimates o
Also in ope
d. Prospect
promising. 

Internation
harmaceut
to study th
iodine-124
n positron 
am currentl

personnel 
to start in

is the seco
s created a

orldwide Pan

, two in Sa
e largest of
e different 
stic examin

rmaceutica
ently unce

primarily s
total in 201
e increase 
er fuel sou
arch entity
8 nuclear 
east Brazi
Eletronucle

of Santa Q
eration is th
ting the Br
 

nal Atomic
ticals Divis
he feasibil
4. Such ra

emission t
ly available

training, th
n 2013) a 
ond nuclea
at the UFR

norama of N

ao Paulo St
f them pro
medical a

nations tho

als, importin
ertain, with

supplied b
2. A stron
in electric

urces, plan
y Empresa 
power pla
l. Site defi
ear and EP

Quitéria re
he Caetité m
razilian terr

c Energy 
sion of Ins
ity of an a

adioisotope
tomograph
e. 

he Univers
nuclear e

r engineeri
RJ in 2010

Nuclear Ene

tate, one in
oduces rad
applications
ose for trea

ng part of w
h only thre

y hydropow
g economi
city consu
s to divers
de Pesqui
nts within 
nitions, rea
PE.    

serves (Ce
mine (Bahi
ritory is the

Agency (I
stituto de 
alternative,

e has been
hy (PET), c

sity of Sao 
engineering
ing course 
0. Such co

rgy – Novem

n Minas Ge
ioisotopes 
s of these 
ating tumor

what it nee
ee major p

wer; such 
ic growth is
mption. B

sify Brazil’s
isa Energé
a time hor

actor types

eará) com
a), whose 
e challenge

IAEA) app
Engenhar

, more cos
n under re
considered

Paulo - U
g course in

at a public
ourses cov

mber 2014  

erais State
for use in
elements,

rs.  

eds, mainly
producers:

generation
s expected
esides the
s electricity
tica - EPE)
rizon up to
s and other

e to 142.5
production
e yet to be

proved the
ria Nuclear
st-effective
esearch in
d to be the

USP will be
n the area
c university
ver nuclear

 

  25

e 
n 
 

y 
 

n 
d 
e 
y 
) 
o 
r 

5 
n 
e 

e 
r 
e 
n 
e 

e 
a 
y 
r 



P

 

PL.G – Strat

technol
gradua
Univers
address
 
Brazil a
signed 
multipu
and ne
In July
Subma
begins 
2016, i
(10,2 b
reactor
comple
 
Brazilia
to ove
Amazo
absorb
and nu
Brazil's
Brazil's
current
headqu
conseq
Utility, E
to redu
severe 
 
On the 
Brazil b
Brazilia
tectonic
cause t
 

Chile 
 

Chile i
hydroca
Studies
plant; 
program
 
In Febr
nuclear
and op
supplyi

tegic Planni

logy as a w
te course 
sity of Pe
ses the nu

and Argen
in 2008 to

urpose type
utron resea
y 2012 w
arine Propu

the phase
n the Navy

billion dolla
r and its 
etion of the 

an governm
rsee prod
n Defense
ing, transfe

uclear pow
s first nucle
s nuclear 
tly under c
uartered in 
quences of
Eletronucle
ce any risk
accident.  

basis of th
because of
an territory;
c plates co
tsunamis.  

mports 70
arbons. Th
s have bee
in addition
ms are bein

ruary 2011
r training f

peration of 
ng French 

ng Managem

whole, and
[British ter
rnambuco 
clear part o

ntina in 20
o include t
e and used
arch.    
as initiate
ulsion - SN
e of detaile
y yard bei

ars). The c
nuclear p
constructi

ment appro
uction of 

e Technolo
erring and 
er-related 

ear-powere
sector, off
constructio
Brazil's la

f nuclear a
ear that co
ks which th

he current k
f its locatio
; the South
ollide with 

0% of its 
he country
en develop
n, under c
ng conduct

, a nuclea
for Chilean
nuclear po
reactors.  

ment     Wo

d not only 
rminology, 

(UFPE) p
of electricit

011 decide
the constr

d for radiois

ed the bas
N BR. This
ed design, 
ng built in 

completing 
propulsion 
on of the fi

oved in Aug
the count

ogies or Am
maintainin
activities o

ed submari
fering them
on in Itagu
rgest city o

accident in
nstruct and

he domestic

knowledge
n, far away

h Atlantic p
each othe

power con
y has two
ped to ass
cooperatio
ted as a pr

r cooperat
n scientists
ower plants
 

orldwide Pan

nuclear en
post-gradu
provides a
ty generati

ed to expa
uction of t
sotope prod

sic engine
s basic des

together w
Itaguaí (R
constructi
plant (LA

irst SNBR 

gust 2012 
ry's first n
mazul, will 
g" technolo
of the Braz
ine. Amazu
m technica
uaí, Rio d
of Sao Pau
 Fukushim
d operates
c nuclear p

e, an event 
y from the 

plates move
er; and a S

nsumption,
o research 
ess the po

on arrange
reparatory 

tion agreem
s and prof
s. The agr

norama of N

ngineering
uate] in nu
a course i
on.    

and their n
two resear
duction, fu

eering pro
sign should
with the co
RJ). The co
ion for the
ABGENE) 
is planned 

a plan to 
nuclear su

be in cha
ogies need
zilian Navy
ul will also
al assistan

de Janeiro
ulo, also in

ma, after te
s Nuclear P
plants could

similar to 
edges of t
e apart from
South Atla

, the grea
reactors 

ossibility of
ements wit
step for ne

ment was s
fessionals, 
reement al

Nuclear Ene

. UFRJ’s C
clear engin
in energy 

nuclear coo
rch reactor
el and mat

oject of th
d take thre
onstruction
ontract is a

e experime
is estima
for 2020.  

set up a s
ubmarine. 
arge of "pr
ded for Bra
y, including
 help crea
nce if nec

o State, an
n the south
echnical re
Power Plan
d be subje

that in Jap
he tectonic
m each oth

antic type e

ater part b
but no nu
f building a
th the IAE
ew constru

signed with
including 

so include

rgy – Novem

COPPE als
neering. Th
studies, w

operation 
rs. These 
terial irradia

he Brazilia
ee years, a
 of the su
about 21 b

ental opera
ated for 2
 

tate-owned
The comp
omoting, d

azil's nuclea
g the cons
te new com
cessary. T
nd Amazu

heast. With
eviews the 
nts has beg
ct to in the

pan could n
c plate und
her, where
earthquake

being prod
uclear pow
a nuclear 
EA, self-a
ctions.  

h France, f
design, co
s uranium 

mber 2014  

so offers a
he Federa
which also

agreement
will be the
ation tests

an Nuclear
after which
bmarine in

billion reals
ation of the
2014. The

d company
pany, Blue
developing
ar program
struction of
mpanies in

The sub is
ul is to be
 respect to
Brazilian’s

gun actions
e event of a

not occur in
derlying the
as Japan’s
e does not

uced from
wer plants
generating
ssessment

focused on
onstruction
mining for

 

  26

a 
l 

o 

t 
e 
, 

r 
h 
n 
s 
e 
e 

y 
e 
, 

m 
f 
n 
s 
e 
o 
s 
s 
a 

n 
e 
s 
t 

m 
. 

g 
t 

n 
n 
r 



P

 

PL.G – Strat

The Mi
energy 
balance
sources
years (
solution
 
After th
underst
earthqu
the cou
the ope
studies
energy 
 
Most of
 
Venez
 
Althoug
unknow
Investig
for the 
 
In Nove
Russia 
person
regulat
interest

tegic Planni

nister of M
requireme

e its sourc
s need to b
(empty res
n failed to m

he March a
tands, as 
uakes are 
untry’s stro
eration of 

s. Such rea
studies ar

f Chile’s po

zuela 

gh Venezu
wn to it. Th
gaciones C
production

ember 201
for workin

nel develo
ion, radiati
ts in nuclea

ng Managem

Mines and E
ents over 
ces of ene
be diversif
servoirs) w
meet this n

accident in 
expressed
not mutua

ong concer
two resea

actors resis
re going on

opulation d

uela has 
he Venezu
Científicas 
n of radioiso

0, the coun
ng a resear
opment thr
ion protect
ar energy. 

ment     Wo

Energy, La
the forthc

ergy, which
fied mainly
which caus
need, and C

Japan, Ch
 by its pre
lly exclusiv
rn about e
arch reacto
sted the st

n. 

does not su

no nuclea
elan Institu
- IVIC) ope
otopes for 

ntry’s Natio
rch reactor
rough train
tion and sa
 

orldwide Pan

aurence Go
coming 12 
h in the 19

on accoun
ed instabil
Chile is now

hile has not
esident - S
ve. This go
nergy sho

ors (since 
trong earth

upport this 

ar power p
ute for Scie
erated a 3
industry, m

onal Assem
r and a pow
ning progra
afeguards,

norama of N

olborne, de
years. Th

990’s, was
nt of the dr
lity in elec
w looking t

t changed 
Sebastián P
overnmenta
rtage and 
the 1970’s

hquakes th

position. 

plants, the
entific Res
MWt resea

medicine an

mbly ratified
wer reactor
ams in sa
 but for no

Nuclear Ene

eclares tha
he country
s based on
roughts oc
ctricity sup
to nuclear e

its mind on
Piñera that
al position 
by the exp

s) which a
hat ever hi

e nuclear 
search (Ins
arch reacto
nd agricult

d a cooper
r. The agre

afety, envir
ow the cou

rgy – Novem

at Chile will
y has been
n hydro po
ccurred in p
ply. The n
energy.   

n nuclear e
t nuclear e
can be ex

perience g
are used f
t Chile. Ne

field is n
stituto Vene
or from 196
ure. 

ration agree
eement con
ronmental 
untry show

mber 2014  

l double its
n trying to
ower. Such
past recent
natural gas

energy and
energy and
xplained by
gained with
for medica
ew nuclear

not entirely
ezolano de
64 to 1994

ement with
ntemplates
protection

ws no other

 

  27

s 
o 
h 
t 
s 

d 
d 
y 
h 
l 
r 

y 
e 
4 

h 
s 
, 
r 



P

 

PL.G – Strat

B -  E
   
  
 
 
 
 
 
 
 

 
In the E
The nu
Ireland
France
sources
Kazakh
consum
 
The Eu
radioac
inform a
 

Europe
to exte
through
the Eur
 
Tests b
 1) Pre
questio
 2) The
 3) A re
 
The qu
tsunam
events,

tegic Planni

Europe
      

European 
uclear polic
, Estonia) 
 has a lar
s of urani
hstan, Can
mes and 95

uropean C
ctive waste
about their

e has 196 o
end their u
h several e
ropean bloc

began in Ju
e-assessm
onnaire;  
e answers a
eview is do

uestions ha
mis, floods 
, whether 

ng Managem

e 

   

Union as a
cy differs fr

there is n
rge numbe
um and 8

nada, Aust
5 percent o

Council has
e from any 
r respective

operating n
useful lives
entities esta
c intended

une and co
ment by th

are checke
ne by an in

ave to do 
or other 
by terror

ment     Wo

  Position of E

a whole, n
rom a cou
no nuclear
er of plant
80% the E
tralia and 
of the urani

s adopted 
source as 
e national p

Countries
wastes w
cost, etc.
has preva
could uni
verified a
radioactiv
repositori
to Antarct
 

nuclear rea
s. After th
ablished a 
 to preserv

onsist of thr
he nuclea

ed by the co
nternationa

with: abilit
extreme n

rism or ne
orldwide Pan

European Nucl

nuclear ene
ntry to ano
r generatin
s in 19 di
uropean p
Niger. The
um require

a policy d
well as sp
programs s

s will be re
will be stor
, and the 
ailed so fa
ite to find 
and appro
ve wastes
es or to A
tica will not

actors in 14
e Fukushi
safety ass

ve energy s

ree phases
ar power 

ountry’s re
al committe

ty to resist
natural co
eglect (bla

norama of N

lear Power pla

ergy repres
other, and 
ng plant in
fferent site

plants’ feed
e EU impo
ed for fuel p

directive c
pent fuel, a
set up to d

equired to 
red or rep
"wait-and-

ar will no lo
a joint so

oved by th
s to coun
African, Pa
t be allowe

4 countries
ma accide

sessment p
security. 

s:  
plant ope

egulatory bo
ee of exper

t such nat
nditions; a
asts, airpla

Nuclear Ene

ant in operatio

sents 30%
in some (f

n operation
es.  Europ
d material 
orts 40% o
production

oncerning 
nd request
eal with the

define wh
processed, 
-see" postp
onger be a
lution, but 

he IAEA. 
ntries hav
cific, Carib

ed. (http://e

s and many
ent, the E
plan for nu

erator itse

ody;  
rts.  

tural disast
ability to w
ane crash

rgy – Novem

on   

% of electric
for examp
n. As a co
pe has no 
 come fro
of the nuc
. 

the mana
ted membe
e issue up 

hether and
how muc

ponement 
acceptable.

this will h
Moreover,

ving no a
bbean cou
ec.europa.e

y of them a
uropean U
clear powe

elf answer

ters as ea
withstand 
hes, fire); 

mber 2014  

city supply
le, Austria
omparison
significant

om Russia
clear fuel it

agement of
er states to
to 2015. 

d how their
ch will that
policy that

. Countries
have to be
 exporting

appropriate
ntries, and
eu). 

are seeking
Union (UE)
er plants in

ing a EU

arthquakes
man-made
and what

 

  28

. 
, 
, 
t 
, 
t 

f 
o 

r 
t 
t 
s 
e 
g 
e 
d 

g 
) 
n 

U 

, 
e 
t 



P

 

PL.G – Strat

prevent
reactor
 
 In Jun
issued 
and low
whatev
nuclear
 
On Oc
recomm
stress 
summa
nuclear
plant o
(curren
post-Fu
The rec

• N
p
s

• T
• S

a
p

• E
p

• O
• P

a
• E
• S
• P

r
c

• C
• A

r
 

Arme
 

Coun

Armen
 
Armeni
plant in
after an

tegic Planni

tive measu
rs under co

e 2011, FO
a study re

w greenhou
ver the sce
r energy sh

ctober 4, 2
mendations
tests cond

arized resu
r power un
operators w
ntly $13 bill
ukushima r
commenda
Nuclear sit
probability 
severe ear
The same 
Seismic r
acceleratio
producing t
Equipment
protected a
On-site sei
Plant desig
after statio
Emergency
Severe acc
Passive m
relevant alt
combustibl
Containme
A backup 
room beco

nia 

try React
opera

nia 1 

ia is an ex-
n operation
n earthqua

ng Managem

ures are ta
onstruction 

ORATOM,
port to hel
use gas-em
enario for 
hould be in

2012 The 
s for impro
ducted. In

ults of 18 m
nits in the 
will have t
ion and $3
reactor stre
ations are t
te seismic 
of less th

rthquake ov
10,000-yea

resistance 
on of 0.1 g
that accele
t needed to
against ext
ismic instru
gn should 
n blackout 
y operating
cident man

measures 
ternatives”
le gases in

ent filtered v
emergency

omes inhab

ors in 
ation 

installe
capacit

37

-soviet rep
 - Armenia
ke.  

ment     Wo

aken to avo
in the cont

 trade ass
p establish
mitting ene

achieving
ncluded in a

European
ovement o

n its repor
months of 
EU, and o

to spend a
32.5 billion)
ess test an
the followin
analysis s
an once in
ver that pe
ar approac

should b
g, and plan
eration. Thi
o cope wit
ternal even
umentation
give oper
and/or ulti

g procedure
nagement g
such as 
” should be
n case of se
venting sys
y control r

bitable due 

ed 
ty (MW) 

Reac
con

75 

public with 
a 2 (PWR, 3

orldwide Pan

oid and/or 
tinent. 

sociation fo
h in the con
ergy mix ov
 the low-e
all electricit

n Commis
of EU nuc
rt to the E
comprehe

outlined pla
a total of 
) to make s
d peer revi

ng: 
hould be b
n 10,000 y

eriod.  
ch should b
be calcula
nt design m
is is a reco
th accident
nts.  
n should be
rators at le
imate heat 
es should c
guidelines 
passive a
e in place t
evere accid
stems shou
room shou
to radiatio

ctors under 
nstruction 

0 

around 3.2
375MW) a

norama of N

mitigate su

or the nucl
ntinent the 
ver the com
emissions 
ty generati

sion post-
clear powe
European 
ensive risk 
ans for fol
between E
safety upg
iew proces

based on e
years, taki

be taken fo
ated using
must be ab
ommendati
ts should b

e installed o
east one h
 sink.  
cover all p
also should
utocatalytic
to prevent 
dents.  
uld be in p

uld be avai
n, fire or ex

capacity   und
construction (

0 

2 million in
nd another

Nuclear Ene

uch events

ear energy
basis for a

ming 40 yea
objective 
on plans.  

-Fukushima
er plant sa

Council a
and safety

llow-up act
Eur10 billio
rades reco

ss  

earthquake
ng into co

or severe flo
g a mini
ble to with
on of the IA
be stored 

or improve
our to res

lant states
d cover all 
c recombi
explosion 

lace.  
ilable in ca
xtreme ext

der 
MW) 

generat
2013

2,1

habitants. 
r one perm

rgy – Novem

s.  There a

y industry 
a secure, c
ars. It conc
in such ti

a report li
afety, stem
and Parliam
y assessm
tions. Nuc
on and Eu
ommended

s with an o
onsideration

ooding.  
imum pea
stand an e
AEA.  
in places a

ed.  
store safety

.  
plant state

iners (H2) 
of hydroge

ase the m
ternal haza

ted energy 
3 (TWH) 

% 
ge

167 

The count
manently clo

mber 2014  

are 19 new

in Europe
competitive
cluded that
me frame

isted main
mming from
ment were

ments at al
lear power
ur25 billion
 by the EU

occurrence
n the most

ak ground
earthquake

adequately

y functions

es.  
“or other

en or other

ain contro
ards. 

of total energy
enerated in 201

29.2 

try has one
osed 1989

 

  29

w 

, 
e 
t 
, 

n 
m 
e 
l 
r 
n 
U 

e 
t 

d 
e 

y 

s 

r 
r 

l 

y 
3

e 
, 



P

 

PL.G – Strat

In 2013
29.2% 
for trad
2005.  
deliver 
of gas e
The co
membe
 

Austr
 

Country 

Áustria 

Austria
decisio
electric
in Nove
 
The de
agreem
cancele
 
Nuclear P

In Aust

nuclear
Austria
 
Academ
emphas
develop
hosts th
to train
 

tegic Planni

3 its sole p
of the coun

de and ene
Natural ga
natural ga
expanded 
untry has c

er of the Blo

ria 

Reactors
operatio

0 

 has a read
n (50.47%

city genera
ember 197

esign and 
ments with 
ed as well 

Power Station 

tria about 6

r electricity
n Nuclear 

mic trainin
sis on nuc
ps researc
he Internat
ing and ed

ng Managem

lant in ope
ntry’s elect
ergy distrib
as is mainl
s from Iran
in April 20
conducted 
oc.   

s in 
on 

installed
capacity

70

dy plant th
) where it w
tion. Acco
8.  

constructi
EXPORT

as the agre

Zwentendorf,

60 percent

y to ‘green’
Society. 

g in the n
clear knowl
h, training 
tional Atom

ducation in 

ment     Wo

eration prod
tricity gene

bution, its o
ly imported
n to Armen
10 after the
the same 

d 
y (MW) 

Reac
con

00 

at never o
was define
rdingly, the

on compa
T (USSR) 
eement for

 Áustria (Close

t of electric

’ electricity

nuclear ar
ledge man
and educa

mic Energy 
the fields o

orldwide Pan

duced  2.16
eration. Arm
only compa
d from Rus

nia was com
e completio
safety test

ctors under 
nstruction 

c
co

0 
 

perated du
ed that the 
e Zwenten

anies were
and the U
r reprocess

ed)                  

city produc

y, according

rea in Aus
nagement p
ation progra

Agency –
of science 

norama of N

67 TWh of 
menia is pa
any was bo
ssia, but th
mpleted in 
on of the Y
ts as the E

capacity   unde
onstruction (MW

0 

ue to a pop
country wo

ndorf plant 

e dissolved
U.S. Depar
sing of spe

                       

ction is from
oil and ga
use nucle
countries 
10 perc
Officially, 
the count
buying it 
Republic.
electricity 
water to
mountains
expensive
hydropow
consumpt
countries.

g to Prof. 

stria is a r
provided b
ams on its 
IAEA’s he
and techno

Nuclear Ene

electricity,
articularly d
ought by R
he constru
December

Yerevan Th
U nations, 

er 
W)

generated
2013 (T

0 

pulation ref
ould not us
(BWR-700

d and the 
rtment of
nt fuel with

m domesti
as, but it is 
ear electric
and it is e

cent of 
nothing is

try does u
from Germ
 They u

y or the n
 pump-st
s during 
e, peak-lo

wer statio
tion or for e
. It is a 
Helmuth B

rather dev
y the Atom
Triga reac

eadquarters
ology.     

rgy – Novem

, which acc
dependent
Russian RA
ction of a 
r 2008, and
hermal Pow

although n

d energy 
TWH) 

% 
ge

ferendum w
se nuclear 
0 MW) was

nuclear f
Energy (D

h French C

ic hydropow
well-know

city from n
stimated to
total con

s said abou
se nuclear
many and 
use chea
night tariff
orage hig
the night 

oad electr
ns for t
export to n
magic tra

Böck, presid

veloped ac
minstitute (A
ctor. The co
s and units

mber 2014  

counted for
t on Russia
AO-UES in
pipeline to

d deliveries
wer Plant. 
not being a

of total energy
nerated in 2013

0 

with narrow
energy for

s canceled

fuel supply
DOE) were
COGEMA. 

wer. It has
wn that they
neighboring
o be five to
nsumption
ut that, but
r electricity
the Czech
p nuclear
f to pump
gh in the

and use
ricity from
their own

neighboring
nsfer from
dent of the

ctivity, with
ATI) which
ountry also
s dedicated

 

  30

r 
a 
n 
o 
s 

a 

y 
3 

w 
r 
d 

y 
e 

s 
y 
g 
o 
. 
t 
y 
h 
r 
p 
e 
e 
m 
n 
g 
m 
e 

h 
h 
o 
d 



P

 

PL.G – Strat

Belgiu
 

Country

Belgium
 
Belgium
Tihange
years a
operatio
(1.009-
(operat
 
40,6 TW
country
is being
depend
country
Toward
 
Anyway
2015 a
electric
 
Operato
gases, 
the long
a new n
their po
 
In the 
use of 
Reacto
nuclear
awarde
Myrrha
Octobe
Agrupa
 
That r
transm
for app
distanc
years u
Nuclea
reductio
wastes

tegic Planni

um 

y Reactors
operatio

m 7 

m has two
e with 3 u

and are lice
on of the 
-MW) that 
tion during 

Wh were p
y’s electrici
g severely
dence on 
y’s compet
ds 2030, w

y, the cou
nd the othe

city requirem

ors GDF S
plastics, a

gest period
nuclear pla
ower plant 

research a
resources 

or for High-T
r medicine
ed a €24 
 accelerato

er 2013. T
ados.  

reactor wo
utation; mo
plications i
ce away, b
until the sta
r Research
on in the a
.        

ng Managem

s in 
on 

installed 
capacity (

621

o nuclear 
units (PWR
ensed for 4
three  old
 have th
50 years).

produced b
ty generat

y questione
internation
titiveness, 
hich strong

ntry’s prev
ers by 202
ments with

Suez and E
and specia
d possible.
ant followin
(Olkiluoto 

area, the g
of the fut

Tech Appli
. The react
million ($3
or-driven r
The others

ould be 
odifying th
in electron

but a pilot 
art of comm
h Center-S
amount and

ment     Wo

(MW) 
React

cons

2 

power sta
R, 3,129 M
40 years.  T
dest plants
eir useful 
.  

by nuclear 
ion. At pre
ed. Costs w
nal source

as indica
gly recomm

vailing dec
5, subject 

hout imposi

Electrabel j
alty metals)
. Their plan

ng the Finn
model).  

governmen
ure resear
ications) fo
tor and acc
32 million) 
esearch re
s are  Ita

used, for 
he characte
nic compon
project (at
mercial op

SCK, as pa
d size of p

orldwide Pan

tors under 
struction 

c
co

0 

ations, Doe
MW).  The 

The Belgia
s Doel-1 (

lifetime e

source in 
esent, the p
will be hug
s, and inc

ated in the
mends retu

cision today
to the exis
ing rationin

jointly with
) united to
ns also co

nish model,

nt approved
rch reactor
or developm
celerator h

contract f
eactor to a 
aly's Ansal

example
eristics of 
nents, etc
t the cost o
eration tha

art of the M
ermanent 

norama of N

capacity   unde
onstruction (M

0 

el with 4 p
plants hav

an Cabinet 
(412-MW), 
extended f

2013, whic
policy to ph
ge, bringin
creased e
e report -
rning to nu

y is to shu
stence ene
ng program

h energy-in
o try to kee
ntemplate 
, in which c

d a resolut
r Myrrha (M
ment of inn
ave been d
for front-e
 multinatio
ldo Nuclea

, in treat
semicondu
. A large-
of 1 billion
at is planne
Myrrha proj
storage fac

Nuclear Ene

er 
W)

generated
2013 (T

40,6

plants (PW
ve been op
on July 4,2
Doel-2(45

for more 1

ch account
hase out al
ng losses t
missions. 
Belgium’s

uclear elect

ut down th
rgy source

ms on the p

ntensive co
ep power p
investing i

consumers

tion in Ma
Multi-Purpo
novative so
designed b
nd engine

onal consor
are and S

ting nucle
uctors (dop
capacity fa

n euros).  
ed to be in
ect. It may
cilities for h

rgy – Novem

d energy 
TWH) 

% o
gene

631 

WR, 2,963 
perating fo
2012 voted
54-MW) e 
10 years, 

ted for 52.
ll reactors 
to security 
This dimin

s Energy C
tricity gene

he oldest r
es capable 
population. 

onsumers (
plants ope
in the cons
s get togeth

rch 2010 a
ose Hybrid
olutions in e
by SCK-CE
eering desi
rtium led b
Spain's Em

ear waste
ped silicon
actory is y
The tests 

n 2023 at t
y lead to a 
high-level 

mber 2014  

of total energy 
erated in 2013

52,1 

MW) and
or 28 to 39
d to extend
Tihange-1
until 2025

1 % of the
up to 2025
of supply

nished the
Challenges
eration.  

reactors by
of meeting
  

(chemicals
rational for
struction of
her to build

authorizing
d Research
energy and
EN that has
ign for the
by Areva in
mpresarios

es through
n) essentia
yet a long
will take 5
he Belgian
 significant
radioactive

 

  31

d 
9 
d 
1 
5 

e 
5 
, 
e 
s 

y 
g 

, 
r 
f 
d 

g 
h 
d 
s 
e 
n 
s 

h 
l 

g 
5 
n 
t 
e 



P

 

PL.G – Strat

The str
body sa
 
The Be
country
nuclear
 
In a poo
in favo
building
plants  
 
Belaru
 

Country

Belarus
 
Belarus
99% fr
declare

at the O
first NP
 

A full c
in Bela
unit fou
 
 Bulga

 
 

Bulgari
in com
electric

 
Country

Bulgaria

tegic Planni

ress test re
aid that the

elgian mini
y’s plants 
r power pla

ol on 27/02
ur of cont
g of new p
safety and

us  

y Reactors 
operatio

s 0 

s's populat
rom fossil 
ed its indep

Ostrovets 
PP (07.11.2
onstruction

arus, allowi
undation wa

aria 

a has 2 nu
mmercial op
city generat

y 
Reactors i
operation

a 2 

ng Managem

esults have
e Belgian p

ster of ene
will not be

ants in Euro

2/2012 the 
inued prod
power plan
d the prope

in 
on 

installed 
capacity (

0 

tion is 9.6 
fuels. The

pendence. 

site in Bel
2013). 
n license h
ing the rea
as poured 

uclear powe
peration, w
tion in 201

n 
n 

installed 
capacity (M

1.906 

ment     Wo

e been sa
plants are s

ergy stated
e taken un
ope are rel

Forum Nu
duction of 
nts in orde
er managem

MW) 
Reacto

cons

million and
e country 

arus mark

has been is
actor and p
on 25.04.2

er plants (K
which acco
3.  

MW) 
Reactors 

construc

0

orldwide Pan

tisfactory a
safe and m

d that the 
ntil after th
leased.  

ucleaire’s s
nuclear en

er to ensu
ment of nu

ors under 
truction 

ca
con

1 

d resides i
was part 

Simulatio
Image: A
 

 
In 2011
Russia 
signed. 
2006” o
in Grod
planned
The fir
poured 

king the off

ssued for th
plant build
2014. 

KOZLODU
ounted for

under 
ction 

capa
constr

norama of N

and on No
may continu

decision o
he results 

shows that 
nergy, and
re energy 
clear waste

apacity   under
nstruction (MW

1109 

n urban a
of the Sov

on of two un
AtomEnergo

1 Intergove
and Beloru
Two VVE

of 1200 MW
dno provinc
d for 2018, 
rst safety
for the fou

ficial start o

he first of t
ings to be 

Y 5 and 6 
r 13.313 T

city   under 
ruction (MW)

0 

Nuclear Ene

ovember 8,
ue in opera

on extendin
of curren

75 percent
d 40 perce

supplies. 
e are guara

r 
W)

generated e
2013 (TW

0  

reas. The 
viet Union

nits AES-200
oProekt  

ernmental 
ussia on N

ER-type rea
W each, at
ce. Start-u
the second

y-related c
undation sl
of construc

two units a
built. Con

– VVER-P
TWh, appr

generated en
2013 (TWH

13,313

rgy – Novem

, 2011 the 
tion.  

ng the lifet
nt stress te

t of Belgian
ent would 
With the c
anteed.  

energy 
WH) 

% of t
genera

energy pro
 until 199

06  

agreemen
NPP constr
actors, des
t site “Ostro
up of the f
d – for 202
concrete 
lab of the 
ction of the

at the Ostro
ncrete for t

PWR 1000 
roximately 

nergy 
H) 

% of t
gener

3 

mber 2014  

regulatory

time of the
ests for al

ns would b
support th
condition o

total energy 
ated in 2013

0 

oduction is
1, when it

nt between
ruction was
sign “AES-
ovetskaya”
first unit is
20.   
has been
1st reactor
e country's

ovets plant
the second

MW, each)
30.7%, of

total energy 
ated in 2013 

30.7 

 

  32

y 

e 
l 

be 
he 
of 

s 
t 

n 
s 
-
” 
s 

n 
r 
s 

t 
d 

) 
f 



P

 

PL.G – Strat

The co
PWR 1
– VVE
govern
new on

for Bele
               
 

In Dece
Holding
enginee
 
The res
relevan
 
There 
operate
 
Nuclea
 
Bulgari
to a co
Germa
 
Czech

 
Countr

Rep. Che
 
The Cz
electric
operate
of the c
 

tegic Planni

onstruction 
000 MW) w
R 440 MW
ment has 

nes, though

ene in anot
                  

ember 201
g for the A
ering and f

sults of sa
nt recomme

is also a 
ed by The 

ar wastes 

a has awa
onsortium f
n DBE Tec

h Republ

ry Reacto
operat

eca 6 

zech Repub
city. The co
ed by com
country’s e

ng Managem

of the two
was suspe

W) to com
already ex

h finance is

ther plant i

13 Westing
AP1000 tec
fuel. The re

afety stress
endations w

research 
Institute fo

arded the d
formed by 
chnology. T

ic 

rs in 
tion 

installed
capacity

376

blic is rich 
ountry has
pany CEZ
lectric pow

ment     Wo

o plants tha
ended and 

mply with th
xpressed i
s lacking. 

n Central K

ghouse sig
chnology, a
eactor is pr

s tests pe
will be imp

reactor in
r Nuclear R

esign cont
Spanish E

The reposit

d 
y (MW) 

React
cons

60 

in mineral 
s 6 plants (
, which pro

wer.  

orldwide Pan

at were  un
there are 4
he Europe
interest in 

Kosloduy (

gned an ex
and will pr
rojected to 

rformed al
lemented w

n the Bulg
Research a

tract for a l
ENRESA, 
tory will be

tors under 
struction 

c
co

0 

coal depo
(Dukovany
oduced 29

norama of N

nder const
4 reactors 

ean Union 
replacing 

  Nuclear Po
 
Bulgaria’s
Company 
power pla
MW – VV
Russia’s 
constructi
plant’s un
the countr
bring a
performan
governme
equipmen
the reactor

xclusive ag
rovide all o
be online 

l over Eur
where app

garian Aca
and Nuclea

ow- and in
Westingho

e built on th

capacity   unde
onstruction (M

0 

osits and E
y 1 to 4 an
9.005 TWh 

Nuclear Ene

truction (Be
shut down
energy ag
old nuclea

ower Plant   K

s NEK -
holds 5

ant project 
VER) and s

Atomstroy
on and co
its, but the
ry accepts 
bout co

nce delays
ent decid
nt that had
r No. 7).   

greement w
of the plan
by 2023. 

rope are u
ropriate.  

ademy of 
ar Energy (

ntermediate
ouse Electr
he site of th

er 
W) 

generate
2013 

29.

urope’s thi
nd Temelin

in 2013, a

rgy – Novem

elene 1 an
n (KOZLOD
greement. 
ar power p

ozloduy 

- Nationa
1% in th
at Belene

igned a co
yexport fo
ommission
e price is a
 to pay, w
nstruction 

s. In March
ded to 
d been ma

with Bulga
nt equipme

under revie

Sciences 
(INRNE). 

e-level stor
ric Spain (
he Kozlodu

ed energy 
(TWH) 

% 
ge

005 

rd largest 
n 1 and 2, 
accounting

mber 2014  

nd 2 VVER
DUY 1 to 4

Bulgaria’s
plants with

al Electric
he nuclear
e (2x 1000
ontract with
or design
ning of the
above what
hich would

contract
h 2012 the

use the
anufactured

aria Energy
ent, design

ew and the

in Sofia 

rage facility
(WES) and
uy plant.  

of total energy
nerated in 2013

35.9 

exporter of
all VVER)
 for 35.9%

 

  33

R 
4 
s 
h 

c 
r 
0 
h 
, 
e 
t 
d 
t 

e 
e 
d 

y 
, 

e 

y 
d 

y 
3

f 
) 

% 



P

 

PL.G – Strat

In the 
reasons
supply 
U.S./Ja
 
Temelín n

In addi
Dukova
 
This wo

NPP Duko
 

The Cz
nuclear
its elec
adopted
2012.  
 

tegic Planni

Temelin s
s only 2 w
of the two

apan (West

nuclear power 

tion, an ex
any nuclea

ould enabl

ovany – Czech 

zech gover
r plants, so
ctricity by 
d by the c

ng Managem

site, which 
were built, 
o new reac
tinghouse)

r plant (foto �E

xtension of
r power sta

e the facili

Republic   (Ima

rnment dec
o that the C
around 20
country’s C

ment     Wo

was origi
has now a

ctors has b
 and Russ

EZ) 

f the usefu
ation, whic

ty to gene

age: Petr Adam

clared that
Czech Rep
040 – up f
Cabinet as

orldwide Pan

nally desig
an internat
been initiat
ia (Rosato

ul life time 
ch has been

rate electr

mek) 

t will proce
public will r
from abou

s declared 

norama of N

gned for 4
tional comp
ed, with su
m) trying to

The win
2013, bu
commiss
against 
selection
postpone
big delay
cancel 
governm
price fo
investme
is the 
project th
ensure e
 

has been 
n in operat

icity up to 
plants’ u
require 
and inv
planned 
contemp
500 MW
In June 
governm
Dukovan
inspectio
Safety R
where it
safe, no
practices
recomme

eed with its
rely on nuc
ut one-third

by nation

Nuclear Ene

4 reactors 
petitive bid
uppliers fro
o sell their 

nner would
ut Areva wa
sion and i
the decis

n of the
ed for som
y, the comp

the proj
ment did no
or energy
ent amoun
governme

hrough a n
energy sup

requested 
tion for mo

2025 – 20
useful lifet
a significa

vestment. 
to start by

plate powe
(e).  
2011 on r

ment, the
ny went 
on by the
Review Te
t was foun
oting that 
s could 
ended by 

s plans for
clear energ
d now und
al utility C

rgy – Novem

and but f
dding proce
om France
products. 

d be ann
as disquali
t decided 

sion.  So
e winner 
me months
pany CEZ 
ject beca
ot give a g
y that jus
t. The cur

ent takes 
new state c
ply in 2020

for the 4 
re than 20 

028. The ex
time is es
ant amoun

The acti
y 2015 an

er upgrade

request of 
e nuclea

through 
e IAEA (O
eam - O
nd that th
some of 
be imp

the inspec

r construct
gy to gene
der an ene
CEZ on No

mber 2014  

for politica
ess on the

e (AREVA)

ounced in
ified by bid
to appea

 the fina
will be

. After this
decided to
ause the
guaranteed
stifies the
rrent status

over the
company to
0. 

reactors of
years.  

xtension of
stimated to
nt of work
ivities are

nd will also
e by up to

the Czech
r station
a safety

Operationa
SART) in

he plant is
its safety

roved as
ction team

tion of new
rate half of
ergy policy
ovember 8

 

  34

l 
e 
, 

n 
d 
l 
l 

e 
s 
o 
e 
d 
e 
s 
e 
o 

f 

f 
o 
k 
e 
o 
o 

h 
n 
y 
l 
, 
s 
y 
s 
. 

w 
f 
y 
, 



P

 

PL.G – Strat

Dukova
neighbo
study s
carbon 
 
Engla
 
 

Country

Englan
 
The Un
closed 
fleet, w
country
The Un
means 

 
The Go
The Pla
sources
transpo
increas
 
Accord
greenh
Kingdo
energy

Pr

EDF

EDF

H
H

H

H

NuGener
+ G

Tota
p

tegic Planni

any nuclea
orhood, the
submitted t
emission r

and and N

y Reactors
operatio

nd 16 

nited Kingd
for having 

with closed
y produced
nited Kingd
to reduce 

overnment 
an is focus
s, besides 
ort industry
sing the sha

ingly, the c
ouse gas e
m are est
, as well as

roponent 

F Energyn 

F Energyn 

Horizon 
Horizon 

Horizon 

Horizon 

ration (Toshib
GDF Suez) 

l planned & 
roposed 

ng Managem

ar power st
e town of 
to local au
reduction a

Northern

s in 
on 

installed 
capacity (

9,243

dom has 1
reached th

d plants th
d 64.13 TW
dom has 7
its greenho

launched 
sed in trans

increasing
y. The cur
are of nucl

country is 
emissions 
imated to 
s carbon ca

Typ

EPR

EPR

EPR
EPR

ABW
ABW

ABW

ABW

ba AP1000

ment     Wo

ation’s rea
Brno, 40 k
uthorities b
and heating

 Ireland 

(MW) 
Reacto

const

 

16 plants 
he end of u
at started 

Wh of energ
75% of its 
ouse gas e

in July 200
sforming th
g the energ
rrent UK e
ear would 

expected t
until 2020
come from
apture and

e L

R 
So

R 

R 
S

R 
WR 
WR 

WR Glouc

WR Glouc

0 x3 C

11 units

orldwide Pan

actors will a
km far awa
by the ope
g cost stab

(UK)  

ors under 
truction 

ca
con

0 

in operatio
useful lifetim

operation 
gy from nuc

electric po
emissions.

09 its Plan
he energy s
gy efficienc
electricity m
help divers

to realize t
, when 40%

m low-carb
d sequestra

Locality 

omerset 

Suffolk 

Wales 

cestershire 

cestershire 

Cumbria 

norama of N

also be cap
ay, accordin
rator. The 

bility. 

apacity   under
nstruction (MW

0 

on (9243 M
me or obso
in the 19

clear sourc
ower produ

 of Transit
sector by e
cy of the c
mix is dom
sify the UK

the domes
% of electr

bon source
ation techn

Site

Hinkley Po

Hinkley Po

Sizewel
Sizewel

Wylfa New
Wylfa New

Oldbury

Oldbury

Moors

 

Nuclear Ene

pable of su
ng to the e
population

r 
W) 

generated 
2013 (T

64,1

MW install
olescence.

950’s and 
ce (18.3% o
uced by oi

ion to a Lo
expanding 
country’s b
minated by
K’s fuel sec

stic goals o
ricity consu

es, with ren
ologies.  

e 
C

oint C-1 

oint C-2 

ll C-1 
ll C-2 
wydd 1 
wydd 2 

y B-1 

y B-2 

side 

1

so

rgy – Novem

upplying he
environmen
n would be

energy 
WH) 

% o
gen

3 

ed capacit
  It is Euro
1960’s. In 
of the total)
l and coal

ow-Carbon
the use of 
uildings, h

y fossil fue
curity risk. 

of cutting b
umption in 
newable a

Capacity  
(MWe 
gross) 

1670 

1670 

1670 
1670 
1380 
1380 

1380 

1380 

3400 

5,600 MWe 

ource: WNA J

mber 2014  

eat for their
ntal impact
enefit from

of total energy 
erated in 2013

18,3 

ty) and 29
pe’s oldest
2013, the

).   
, and as a

 Economy
renewable
omes, and
els and so

by 34% the
the United
nd nuclear

 Start Up

2023 

2024 

? 
? 

2025 
2025 

late 2020s

late 2020s

2024 on 

June - 2014 

 

  35

r 
t 

m 

9 
t 
e 

a 

. 
e 
d 
o 

e 
d 
r 



P

 

PL.G – Strat

Building
policy e
replacin
1989) a

the wo
placed 

Applica
new UK
assess
2012 th
 
The fin
the con
Corpora
consort
EPRs 
1950s. 
 
Um gro
France
acquire
reactor
installe
energy 
corresp
 
Followi
UK’s N
Compa
reactor
with To
 
In Nove
 

tegic Planni

g a new f
existing in 
ng the olde
and those a

rk for an E
orders with

ations for t
K nuclear 
ment by th

he British re

al investm
nsortium C
ation (CN
tium, and 
represent 

oup formed
’s GDF S

ed in 2009 
rs. In this 
d capacity 
profile, w

ponds to 6%

ng news t
NuGenerat
any has rep
rs with a co
oshiba and 

ember 201

ng Managem

fleet of nuc
the count

est nuclea
already clo

EPR 1600
h AREVA f

he three m
power stat

he country’s
egulators a

ment decisio
China Gene
NC), will 
the Frenc
the larges

d by Spain
uez (37.5%
a land plot
case, the 
of 3600 M

which is st
% of the to

hat Toshib
tion Limite
ported that
ombined c
NuGen on

4 the EU g

ment     Wo

clear powe
try and su

ar facilities 
osed.  

 (Hinkley P
for such pla

main enviro
tion at Hin
s Environm
approved th

on was tak
eral Nucle
have a c

ch state-ow
st investm

n’s Iberdola
%), set up
t in Sellafie
Project inv

MW, to help
trongly ba
tal in Engla

ba Corpora
ed (NuGe
t it will sup
capacity of 
n the projec

gave its agr

orldwide Pan

er plants i
uch plants 

(the one t

  
H
 
C
v
a
a
O
(m
G

F
p

Point C), i
ants’ heavy

onmental p
kley Point 

ment Agenc
he EPR pr

ken this pr
ar Corpora
ombined s

wned nucle
ent in infr

a (37.5%), 
p a conso
eld (west E
volves the

p achieve th
ased on co
and (enoug

ation has a
en) in Mo
ply the new
3.4 GW. 

ct.  

reement to

norama of N

s part of t
are plann

that last st

               
Hinkley Point C

Company H
venture orig
and RWE 
applications
Oldbury sit
most bec

Germany) a

For the Hi
plants alrea
n the regi
y compone

 
permits req
C in Som

cy, EDF ha
roject.  

roject in Oc
ation (CGN
share of 3
ear group 
rastructure

Britain’s S
ortium - Nu
ngland) as

e construct
he goal of 
oal. The e
gh to serve

agreed to b
oorside pr
w-build pro
GDF Suez

o the new H

Nuclear Ene

the carbon
ed to start
tarted to op

C (illustration

Horizon N
ginally  fo
AG, whic

s for the W
tes was so
cause po
and the new

nkley Poin
ady exist, 
on of Wes
ents. 

quired to o
erset have

as announc

ctober 201
N) and Ch
30% to 40
Areva, wit
 project in

Scottish & 
uGeneratio
s a possible
tion of a n
changing t
expected i
e five millio

buy a 60 p
roject, We

oject with th
z is also w

Hinkley Poi

rgy – Novem

n emission
t operation
perate dat

n- WNA) 

uclear Pow
ormed by 
ch was fili
Wylfa Pen
old in Oct
litical que
w owner is

nt site, wh
EDF has 

st Somerse

operate the
e been give
ced and in 

3. Besides
ina Nation
0% in the
th 10%.  T
n England 

Southern 
on Ltd (Nu
e site for ne
nuclear pla
the United 
is the pow

on homes). 

per cent sh
estinghous
hree AP10

working in p

int. 

mber 2014  

n reduction
n by 2017
es back to

wer - joint
E. ON UK
ng license
insula and
tober 2012
estions in
s Hitachi.  

here 2 old
beginning

et and has

e proposed
en positive
December

s the EDF
nal Nuclear
e business
These two

since the

(25%) and
uGen) that
ew nuclear

ant with an
Kingdom’s

wer supply

hare in the
se Electric
000 nuclear
partnership

 

  36

n 
, 
o 

t 
K 
e 
d 
2 
n 

d 
g 
s 

d 
e 
r 

, 
r 
s 
o 
e 

d 
t 
r 
n 
s 
y 

e 
c 
r 
p 



P

 

PL.G – Strat

 

 
Reusin
reductio
storage
plant). 
succes
for up 

tegic Planni

g plutoniu
on plan ad
e (produce
Although r
sful in Brit
to 60 yea

ng Managem

m from civ
dopted by 
ed locally 
reuse throu
ain as in F

ars. On 5/0

ment     Wo

vil nuclear 
the U.K. w
and from 
ugh the pro
France (AR
07/2011 -

orldwide Pan

facilities i
which nee
customers

oduction of
REVA), the

Britain’s M

norama of N

s a fundam
ds to man
s external 
f MOX fuel

e produced
Minister of 

Nuclear Ene

mental con
nage 112 t

to the Se
l, so far, is

d material c
Energy a

rgy – Novem

ndition of t
tonnes of 
ellafield re
s not so co
could feed 
and Climat

mber 2014  

 

the carbon
material in
processing
mmercially
2 reactors

e Change

 

  37

n 
n 
g 
y 
s 
, 



P

 

PL.G – Strat

Charles
nuclear
“We ne
existen
today is
Kingdo
be give
 
The en
from th
energy 
forward

On 10/
much s
support
mainly 
(63%) 
nuclear
 
In Feb
coopera
of pow
than 50
creating
 
The de
the Hin
Water 
train th
compon
 
In June
power 
guaran
A recen
virtually
 
Nuclea
 
The Un
This si
associa
Magnox
Sellafie
 
At pres

tegic Planni

s Hendry, 
r power pla
eed to mai
nce of a s
s vital to th
m should h

en assuran

ntire proces
he Fukush

policy and
d to expedi

17/2011 th
smaller tha
t for nucle
as a mea
of people

r, according

ruary 2012
ate on civil
er plants i

00 million p
g more tha

als would 
nkley Point
Reactors (

he next ge
nents that 

e 2013 The
by offering
tees to inv
nt poll amo
y no impac

ar wastes 

nited Kingd
ite compri
ated with e
x reproces

eld mixed o

sent, the co

ng Managem

states that
ants; withou
intain publ
trong inde
he British 
have not ju
ces in this 

ss is part 
ima accide
d listed eig
te such co

he Secretar
an the acc
ear energy
ans to prev
e in the 
g to the fin

2 The UK 
l nuclear e
n the UK. 

pounds (ab
an 1,500 jo

include a £
t nuclear s
(EPRs).; a
eneration 
could be w

e UK gove
g 10 billion
vestors in a
ong reside

ct on public

dom reproc
ises of a 
early defen
ssing progr
oxide (MOX

ountry’s sto

ment     Wo

t “The U.K
ut them, th
lic confiden

ependent r
energy sec
ust one pla
regard.  

of the cou
ent. On Ju

ght (8) sites
onstruction 

ry of Energ
celeration 
y, with 61%
vent clima
UK thinks

ndings of a 

and Fran
nergy, pav
Deals bet

bout 600 m
bs. 

£100 millio
ite in Som

a £15 millio
of nuclea

worth poten

ernment an
n pounds (G
a new nucle
ents found 
c attitudes t

cesses nuc
range of 

nce work, a
ramme, the
X) fuel plan

ockpile of 

orldwide Pan

K. governm
he nation w
nce based
regulatory 
ctor and w
ant built, b

untry’s low-
uly 22, 201
s for new n
projects.  

gy declared
of climate
% of resp
te change
s the gov
recent pol

nce are to 
ving the wa
tween Briti
illion euro)

n contract 
erset for c
on training
r workers 

ntially up to

nnounced a
GBP) (15.2
ear plant at
that the F

to nuclear 

clear waste
nuclear f

as well as 
e Thermal 
nt and a ran

Plutonium 

norama of N

ent remain
would be da
d on fact a
body”. He

will so rema
ut a fleet, 

-carbon po
11 the Par
nuclear pow

d that nucle
e change. 
pondents a
 and ensu
vernment 
l (October 

sign a lan
ay for the co
sh and Fr

) – will allow

with a con
construction
g campus 

and a de
o £400 milli

a bid to en
2 billion US
t Hinkley P

Fukushima-
power in th

es in its rep
facilities, i
operating 
Oxide Re

nge of was

comes to 

Nuclear Ene

ns absolute
arker and le
and scientif
e believes 
ain for man
and this re

olicy, incorp
rliament ap
wer plants

ear energy
U.K. popu

agreeing o
ure energy

should in
2012).  

ndmark ag
onstruction

rench comp
w work to s

nstruction c
n of two E
at Bridgew
eal with R
ion. 

ncourage in
S dollars, 

Point. 
-Daiichi nu
he UK. 

processing 
ncluding r
facilities a

processing
ste treatme

82 tons, a

rgy – Novem

ely commit
ess prospe
fic evidenc
that nucle

ny years. T
equires tha

porating an
pproved th
; also a pla

y risks are k
ulation sho
n new co

y security. 
ncrease th

greement i
n of a new 
panies – w
start on new

consortium 
uropean P

water in So
Rolls Royc

nvestment
11.6 billion

uclear acci

plants at S
redundant 
associated
g Plant (Th
ent plants. 

and keeps 

mber 2014  

tted to new
erous”.  
ce and the
ear energy
The United
at investors

ny lessons
he nationa
an was put

known and
ows a high
nstructions
A majority

he use of

in Paris to
generation

worth more
w facilities

to prepare
Pressurized
omerset to
ce for key

 in nuclear
n euros) of

dent had 

Sellafield. 
facilities 

 with the 
horp), the 

growing. 

 

  38

w 

e 
y 
d 
s 

s 
l 
t 

d 
h 
s 
y 
f 

o 
n 
e 
, 

e 
d 
o 
y 

r 
f 



P

 

PL.G – Strat

Talks a
use of 
stockpi
 

Finlan
 

Count

 Finland
 
Finland
for the 
genera
1600 M
availab

               
 
There 
the Hel
 
The co
 
In July 
the pow
 

In 2011
site for 
 
A deci
environ

tegic Planni

are under w
Fast Bree
le by using

nd 

ry Reactor
operat

d 4 

d has 5.42 
production

ted in 201
MW. Due t
bility over th

              Nucl

is a small 
lsinki Unive

untry has r

2010, the 
wer plant O

1 Fennovo
the countr

sion was 
nment), po

ng Managem

way betwee
eder Prism
g it as MOx

rs in 
tion 

installed
capacity

2.7

million inh
n of 22.67
3; in addit
to the exc
he past rec

ear Power Pl

research 
ersity of Te

reserves of

Finnish pa
Olkiluoto 2 w

ima annou
ry's sixth nu

based on
olitical-diplo

ment     Wo

en the Briti
 reactor te

x fuel, from

d 
y (MW) 

Rea
un

const

752 

habitants a
7 TWh of e
tion, a nuc
cellent perf
cent years 

ant  Olkiluotto

reactor loc
echnology i

f uranium (

arliament a
was uprate

unced that 
uclear pow

n such as
omatic in 

orldwide Pan

sh governm
echnology 

m 2025 onw

actors 
nder 
ruction

ca
con

1 

nd four pla
electricity o
clear plant 
rformance 
reached an

o (simulation w

cated in Ot
in 1962. 

(26.000tU)

approved t
ed to 880M

it had cho
wer plant. C

spects as 
line with 

norama of N

ment and G
with a vie

wards.      

apacity   under 
nstruction (MW)

1.720 

ants in ope
or 33.3% o
project is 
of the 4 o
n average 

with 4 reactor

taniemi, Es

, but it has

the country
MW. 

osen Pyhäj
Constructio

environme
the interna

Nuclear Ene

GE-Hitachi
ew to redu

) 
generated

2013 (T

22,6

eration whic
of the cou
under way

operating 
of 94.65%

rs - AREVA)  

spoo; a TR

s no uranium

y’s 6th reac

oki, in nort
n is expect

ental (sma
ational co

rgy – Novem

i about the
cing the P

d energy 
TWH) 

% 
ge

673 

ch, togethe
ntry’s tota
y, Olkiluoto
plants, nuc
.   

RIGA Mark 

m mine in 

ctor and in

thern Finla
ted to start

aller impac
mmitments

mber 2014  

 possible 
Plutonium 

of total energy
nerated in 2013

33,3 

er, account
l electricity
o 3 – EPR
clear plant

II, built for

operation.

 July 2011

and, as the
t in 2015. 

cts on the
s from the

 

  39

y 
3 

t 
y 
R 
t 

r 

1 

e 

e 
e 



P

 

PL.G – Strat

Kyoto 
sources
 
The hig
 
Olkiluot
be the f
            
The Pr
years v
will be 
problem
subcon
such pl
and tha
exist in
the cou
at the 
Areva’s
Project
            
 
Out of 
authorit
on the 
with ge
euros.  
and eng
 
Fortum
the Lov

The Fin
hydro p
 

 Nuclear 
 

tegic Planni

Protocol, 
s, mainly fr

ghly favora

to 3 plant (
first plant w
                

roject is s
vis-à-vis th

"close" to
ms (
ntracting, e
lant is the f
at qualified
n sufficient 
untries invo

root of t
s estimate
t come to 2
                

the three 
ties for the
Olkiluoto s

eologic stud
In Decem

gineering p

m Company
viisa site, a

nnish gove
power plan

Power Plant 

ng Managem

and strate
rom Russia

ble public 

(1,600 MW
with the EP
                

showing a 
e original p
o the Eur8
constructio

etc.), arising
first of a ki

d, experien
 quantity i
olved in th
he delays

ed losses 
2.7 billion e
                

companies
e fifth react
site (Olkilu
dies in prog
ber 2011 T
phase of th

y (51% ow
and is await

ernment de
ts to ensur

 Loviisa - PWR

ment     Wo

egic aspec
a, and the 

opinion wa

W, EPR) is n
PR reactor 
   
delay of 

plan. The t
8.5 billion.
on, l
g from the
nd of new 
ced labor 
n either F

he project w
 occurring
up to end

euros.         
                 

s that subm
tor, Teollis

uoto unit 4 
gress). Co
TVO (Teoll
he compan

wned by the
ting possib

ecided to t
re operatio

R 488 MW, eac

orldwide Pan

cts (lower 
long-term s

as another 

now sched
design cre

nearly 7 
total cost 
 Several 
icensing, 
 fact that 
reactors, 
does not 
inland or 
would be 
g so far. 
d of this 
                
        Nuclea

mitted env
suuden Voi

– with no 
sts have b
isuuden Vo
y's fourth n

e Finnish g
ble authoriz

tax the pro
onal compe

In D
plan
Rus
in 
Rus
to t
Ros
buil
on 
Finl
201
 

ch  (photo For

norama of N

dependen
stability of 

important 

duled to sta
eated by Fr

  
ar Power Plan

ironmental
ima Oy wa
schedule 

been estima
oima Oyj) h
nuclear uni

governmen
zations. 

ofits of com
etitiveness 

December 
ns to buil
ssian-desig
northern F
ssian state
take a 34%
satom sub
d the unit.

the Ha
land, is ex
5. 

rtum) 

Nuclear Ene

nce on ot
the cost of

driver of th

art operatio
rench ARE

nt  Olkiluoto 3

l impact st
as chosen 
or definitio
ated in the
has decide
it at Olkiluo

nt) has pla

mpanies o
on the carb

 2013, Fen
d the rea

gn 1,200-M
Finland. It 
e nuclear c
% stake in 
bsidiary Ru
 Pyhajoki s

anhikivi p
pected to s

rgy – Novem

ther extern
f nuclear e

he decision

on in late 2
EVA.  

3 (photo  ARE

tudies to th
for an add

on of techn
e range of 4
ed to start t
oto, Finland

ans for a n

perating n
bon marke

nnovoima a
actor, Han
MW AES-2
 is negot
corporation
Fennovoim

usatom Ov
site prepar
eninsula, 
start const

mber 2014  

nal energy
nergy).  

n.  

018.  It wil

EVA) 

he nationa
ditional unit
nology, but
4 - 6 billion
the bidding
d.   

ew unit on

uclear and
et.   

announced
nhikivi-1- a
2006 PWR
iating with
n Rosatom
ma and for
verseas to
ration work

northeast
truction  by

 

  40

y 

l 

l 
t 
t 
n 
g 

n 

d 

d  
a 
, 
h 
m 
r 
o 
k 
t 
y 



P

 

PL.G – Strat

Pyhajoki 

Nuclear
 
Finland
underg
low- an
built at 
with the
area of
Finnish
 
For new
better m
best so
plants. 
develop
power 
reactor

 
Franc

 

Country

 France 
 
The co
TWH. F
capacit
TWh, w
the util
reactor
 

tegic Planni

site simulatio

r wastes 

d was the
round repo
nd interme
Olkiluoto (

e Radiation
f the Olkilu
h parliamen

w plants st
manageme
olutions an

As Posiv
ping a fina
plant.  Fen
rs and no p

ce 

y Reactors 
operation

58 

untry’s tota
France ha
ty is 63560
which repre
ity that op

r.  

ng Managem

on, Nuclear P

e first cou
ository for 
ediate-leve
(since 1992
n Act, Finl
oto final re

nt.  

orages are
ent of all ne
nd econom

va is owne
al spent fu
nnovoima, 
plan for fina

in 
n 

installed c
(MW) 

63.56

al installed
s 58 opera

0 MW. Elev
esents 73.3
perates the

ment     Wo

ower  Plant  H

untry to g
radioactiv

l radioactiv
2) and Lov
and mainta

epository, w

e under dis
ew waste a
mic securit
ed by Teo

uel reposito
a newcom

al spent fue

capacity React
cons

60 

 capacity i
ating nucle
ven plants 
3% of the 
e entire fle

orldwide Pan

Hanhikivi-1 (R

get its par
ve waste fr
ve wastes
viisa (appro
ains a cen
whose expa

scussion wi
as determi
ty should 
ollisuuden 
ory for the

mer to the F
el storage. 

tors under 
struction 

c
co

1 

s 123,001 
ear power 
 on shutdo
country’s t
eet. Amon

norama of N

 
Accord
2013, 
reside
Pyhäjo
Fenno
project
 
The r
stress 
Union
major 
and O
experi

ROSATOM) 

rliament to
rom nuclea
s are store
oved in 199
tral interim
ansion has

ith the Pos
ined by the
be shared
Voima O

 two comp
Finnish nuc
 

capacity   unde
onstruction (MW

1.720 

MW and e
plants on 

own (usefu
total gener
g these, t

Nuclear Ene

ding to a 
some t

nts, 67 pe
oki, are
ovoima's n
t. 

eactors ha
test def

and the re
change is

Olkiluoto 
ence of Fu

o approve
ar power p
ed in unde
92). Since 

m disposal 
s already b

siva, respon
e governm
d between
y, or TVO
panies at t
clear indus

er 
W) 

generate
2013 (

405,

electricity p
19 differe

ul lifetime o
rated electr
he Phenix

rgy – Novem

poll, con
two thirds
er cent of 
 in f

nuclear po

ave gone th
fined by 
esult show
s needed 
plants du

ukushima a

e, in 2001
plants. In t
erground re

1997, in a
facility loc

been appro

nsible for th
ent ensuri

n the nucl
O, and Fo
the Olkiluo

stry, has no

ed energy 
(TWH) 

% 
ge

989 

production 
ent sites, a
over) produ
ricity in 20

x plant is a

mber 2014  

nducted in
s of the

people in
favor of
ower plant

hrough the
European

wed that no
in Loviisa

ue of the
accident. 

1, a deep
he country
epositories

accordance
ated in the

oved by the

his activity
ng that the
lear power

ortum, it is
oto nuclear
o operating

of total energy
nerated in 2013

73,3 

was 550.3
and the net
uced 405.9
13. EDF is
a research

 

  41

n 
e 
n 
f 
t 

e 
n 
o 
a 
e 

p 
y 
s 
e 
e 
e 

, 
e 
r 
s 
r 
g 

y 
3

3 
t 
9 
s 
h 



P

 

PL.G – Strat

With th
inhabita
The co
billion E
 
France
power. 
jobs sc

 
Among
of whic
(French
go thro
was the
Nuclea
elsewh
load wh
 
Accord
genera
during 
French
genera
Flaman
 

tegic Planni

he populati
ants and m
untry is th

Euros in th

 produces 
Are 220,0

cattered thr

g the 58 pla
ch was de
h plants ha
ough a safe
e first react
r plants in
ere in the 
hich compl

ing to the 
ting fleet, 
peak-load 
 reactors w
tion than 

nville-3 EPR

ng Managem

on of 64 m
more than 1
e world’s l
is process

the cheap
00 direct jo
roughout th

Locatio

ants existin
clared sat

ave an esti
ety review 
tor subject
n France d

world, due
icates mai

RTE – th
as early as
times if th

will reach 
the extens
R type, 160

ment     Wo

million, Fra
1,000 MW 
argest exp
. 

pest energy
obs in the 
he French t

n Map of Fran

ng in Franc
isfactory b
mated ope
to validate

ed to revie
does not o
e to its ch
ntaining th

he French 
s 2013 Fra

he plants’ u
the end of
sion of life
00 MW rea

orldwide Pan

nce has ne
of installed

porter of el

y across E
nuclear are
territory. T

 
ce´s nuclear i

ce, 34 are 
by the regu
erational pe
e such lifet

ew and auth
operate on

haracteristic
e high perf

grid opera
ance is po
useful lifeti
f life and t
e of these 
actor is dee

norama of N

early one 
d nuclear c
ectricity an

Europe, abo
ea or 6.1%
he country

25
pla
Fr
ele
70
wi
of 
 
Th
nu
bu
Fla
17
Fr
Th
su
hir
lat

nstallations  S

of the 900
ulator (AS
eriod of 30
time licens
horized for
n the basi
c of large 
formance.

ator, on ac
ssibly expe
me has no
he country
plants. Th

emed indis

Nuclear Ene

nuclear po
capacity pe
nd earned 

out half of 
% of the cou
y is the wor
5,000 t re
ant. 
rance’s CO
ectricity ge
0 to 80 g 
th Europe
CO2 per k

he French 
uclear prod
uilding join
amanville-3
720 MW, 
rance, in th
he other eq
uppliers we
red, and co
te 2007.  

Source: WNA  

0MW-PWR
N) for up 

0 years), bu
se. Tricasti
r more 10 y
is of the e
feeding, b

ccount of 
ected to h
ot been ex
y has few 
he coming
pensable. 

rgy – Novem

ower plant 
er such sa
in 2012 m

the value 
untry's man
rld leader i
cycled at 

O2 emiss
eneration a
per kWh, 

ean averag
kWh. 

AREVA, s
ducts and s
ntly with 
3 reactor, 

located 
he region o
quipment a
ere also de
onstruction

 
 

R class, the
to 40 yea

ut each is 
in-1 (915-M
years.   
electrical s

being force

the countr
ave supply

xtended. By
options for

g on line o
  

mber 2014  

per million
me million

more than 3

of German
nufacturing
n recycling
la Hague

sions from
are around

compared
ge of 350g

supplier of
services, is

EDF the
EPR type
north of

of Manche
and service
efined and
n started in

e operation
ars’ lifetime
required to
MW, PWR)

system, as
d to follow

ry’s ageing
y problems
y 2022, 22
r electricity
of the new

 

  42

n 
. 
3 

n 
g 
g 
e 

m 
d 
d 
g 

f 
s 
e 
, 
f 
. 
e 
d 
n 

n 
e 
o 
) 

s 
w 

g 
s 
2 
y 
w 



P

 

PL.G – Strat

Mainten
procure
genera
Areva a
 
In Nov
safety 
represe
charact
The wo
its cost
internat
now sc
project,
aimed 
backgro
 
In June
be built
reactor
 
Of this 
(Olkiluo
howeve
elected
power, 
most o
RTE th
transm
nuclear
 
It was 
which h
April 20
 
France
energy 
disman
there a
been d
nuclear
 
The Fr
nuclear
be prod
alternat
energy 

tegic Planni

nance ope
ement. Fo
tors, 44 un
and 12 to W

vember 20
installation

ents a glob
teristics sc
ork on ITER
ts inflated,
tional finan
cheduled f
, including
at produc

ound levels

e 2008, the
t, probably
rs already e

same AR
otto 3 in 
er the Pre
d in France

which fore
f its capac
he country
ission netw
r as govern

authorized
has been 
013 the sam

 is targetin
was provi

ntling, clea
are 12 expe
eveloped a
r fleet when

rench gove
r energy a
duced by 
tive to nuc
transition 

ng Managem

erations to
or exampl
nits have a
Westinghou

12, The F
n for ITER
bal licensin
crutinized b
R under co
, up from 
ncial crisis
for 2019. 

g the U.S.,
cing energ
s.  

e French g
y on the Pe
exist.  

REVA EPR
Finland, F
sident Fra
e in 2012, 
ecast to cut
city with re
y will nee

work by 20
nment prop

d in July 20
active sinc
me was do

ng decomm
ded betwe
ning and d
erimental r
and studie
n the usefu

ernment a
nd the dev
the Frenc
clear ener
law passed

ment     Wo

o keep th
e, for the
already be
use). The d

French  Pr
R- Internatio

g first, bein
by a nationa
onstruction
EUR 6 bi

s also affec
Several c

, Europe, 
gy from n

governmen
enly site (S

R reactor m
Flammanvil
ancois Holl

wants to 
t nuclear p
newable e
ed to inv

020 and gri
posed.  

011 the ex
ce 1978 m
one for Fes

mission the
een 1967 a
demolition 
reactors an

ed by EdF-
ul life of the

announced 
velopment 
h Areva a
gy and tha
d limited th

orldwide Pan

he fleet in
e planned

een purcha
deliveries w

rime Minis
onal Therm
ng the first
al nuclear 
 in the reg
illion to Eu
cted the P

countries a
Russia, C
nuclear so

nt declared
eine-Marit

model, ther
le 3 in Fr
ande's So
implement

power's sha
energy. Acc
est Eur15
d costs co

xtension of
mill. This is 
ssenheim-2

e plant unt
and 1995 fo

of nuclea
nd power b
-CIDEN an
e plants en

an invest
and deplo

and Japan'
at "makes

he nuclear 

norama of N

n order re
d exchang
ased at the
will reach a

ter Jean-M
monuclear 
t fusion dev
regulator a

gion of Cad
ur18 billion

Project, the
are involve

China, Japa
ource, but

 that an ad
ime) northe

re exist 4 
rance and 
ocialist gov
t its planne
are from 75
cording to 

5 billion ($
ould reach

f life for ov
the oldest

2.  

til 2016 Ch
or Belgium
r buildings
being deco

nd should b
nd. 

tment plan
oying a fou
s Mitsubis
 no sense
share to 50

Nuclear Ene

equire adv
ges of Fr
e cost of 2 
as late as 2

Marc Aryau
Experime

vice in hist
as part of t
darache, so
n, over the

e prelimina
ed in the 
an and So
t leaking 

dditional E
east Franc

other unit
Taishan-

vernment, t
ed partial p
5% to 50% 
a plan of 

$19.2 billi
Euro 50 bi

ver ten yea
t operating

hooz A (31
m and for th
s occurred 
ommission
be applied 

n of € 1 b
urth genera
shi and co
e" abandon
0% of the c

rgy – Novem

vance pla
rench plan
 billion dol

2018.  

ult signed 
ental Reac
tory to have
he licensin
outheast F
e past 3 y
ry phase o
developme

outh Korea
no radiat

EPR 1600 r
ce, where 2

s under co
1 and -2 
the new g
phase out 
 by 2025 a
French gri
on) in th
illion by 20

ars for Fes
g reactor F

0MW, PW
he country
before 20

ed. The pr
 to the ent

billion in re
ation react
nsidered t
n it, but in
country's to

mber 2014  

nning and
nts’ steam
llars (32 to

license of
tor. It also
e its safety

ng process
rance, had
years. The
of which is
ent of this
a, which is
tion above

reactor wil
2 operating

onstruction
in China)

government
of nuclear

and replace
id operator
e nationa

030 without

ssenheim-1
Frances. In

WR), whose
y itself. The
008. Today
rocess has
tire French

esearch in
tor that wil
to have no
n 2014 the
otal. 

 

  43

d 
m 
o 

f 
o 
y 
. 
d 
e 
s 
s 
s 
e 

l 
g 

n 
, 
t 
r 
e 
r 
l 
t 

1 
n 

e 
e 
y 
s 
h 

n 
l 

o 
e 



P

 

PL.G – Strat

Tests c
the Fre
extreme
had sh
supplem

In Febr
that un
acciden
 
The AR
aimed a
2015.  
coming
postpon
strateg
 

Nuclea
 
France
reactor
current
 
Among
conduc
2019 (
applica
 
Nuclea
world, 
which m
associa
in exce

tegic Planni

conducted 
ench plants
e events s
howing no
mental plan

ruary 2013
nderlies the
nt for nucle

REVA  iss
at reducing
Areva is co

g years, e
ned compa
ic advantag

ar wastes

 reprocess
rs; in addi
tly studying

g other site
cting studie
replacing 

ant commun

r power pl
because th
makes high
ated with w
ess of 1 bill

ng Managem

after the F
s according
uch as ear

o major c
n for impro

3 the Frenc
e major nu
ear activitie

ued a stat
g operating
onvinced t
ven if exp
ared with f
ge for its c

s 

ses all of 
ition, it ha
g even mor

es, Auxon 
es for a low
those that
nities wish

lants in Fra
hey are ch
h-performa

workforce s
ion euros t

ment     Wo

Fukushima
g to a repo
rthquakes, 
concerns, 
ovements.

Flammanvile

ch governm
uclear faci
es. 

tement say
g costs wit
that the ou
pansion of
forecasts b
country. 

its spent 
as two un
re effective

and Pars-
w-level wa
t have rea
ing to host

ance do no
haracteristic
ance maint
strikes as w
to EdF.  

orldwide Pan

 accident d
rt delivered
floods, an
but nonet

e - 3 EPR 1600
 

ment pass
lities that 

ying it inte
th up to EU
tlook for nu
f the glob
before Fuku

fuel and u
derground 

e waste sto

-lès-Chava
aste reposi
ached satu
t the waste

ot operate
cally large
tenance a 
well as refu

norama of N

demonstra
d by the re

nd simultan
theless th

0MW (photo E

sed a new 
considers 

nds to imp
UR 1 billion
uclear dev
al installed
ushima-Da

uses part 
repositori

orage meth

anges in th
tory possib
uration). S

e repositorie

 on the sa
 power su
difficult tas

ueling outa

Nuclear Ene

ated a good
egulator. Th
neous cooli
e operato

Edf) 

regulation
the lesson

plement “a
n in annua
elopment r
d base of
aiichi. Nucl

of the res
ies and re
ods.  

he State of
bly expecte

Such sites 
es.  

ame basis 
ppliers req
sk. In addi
ge difficult

rgy – Novem

d level of s
he safety m
ing and po

or EdF su

n (normativ
ns of the F

a series of 
l savings t
remains st
f nuclear r
ear power 

sulting fue
esearch la

f Aube are
ed to start
are part 

as in the 
quired to fo
tion, some
ies genera

mber 2014  

security for
margins for
ower losses
ubmitted a

 

ve full text)
Fukushima

initiatives”
targeted by
rong in the
reactors is
remains a

l on other
aboratories

e currently
t activity in
of the 40

rest of the
ollow load,
e problems
ated losses

 

  44

r 
r 
s 
a 

) 
a 

” 
y 
e 
s 
a 

r 
s 

y 
n 
0 

e 
 

s 
s 



P

 

PL.G – Strat

Germa

 
Germa
of 12,0
capacit
Neckar
in Germ
electric
15.14%
The co
nuclear
Europe
 
The co
50%, g
which i
this pic
of the w
 
It is al

kWh/ye
decreas
free, w
extensi
or 12 m
schedu
operate
 

Count

Germa

tegic Planni

any 

ny has a to
068 MW fr
ty of 21,36
rwestheim 
man). Out 

city generat
% of the cou
ost would b
r plants w
e’s biggest 

ountry’s ele
gas 12%, w
is greater t

cture has c
world’s larg

so unclea

ear per ca
sed, it bec

when in p
ive discuss

more years,
uled for 20
e for an add

try Reactor
operat

any 9 

ng Managem

otal installe
rom 9 aut
66 MW bu
1 and Phil
 of the re
tors in 201
untry’s elec
be high to 
with renew
economy. 

ectricity m
wind 6% an
than 25%.
hanged aft

gest import

r how the

apita - ap
came to be
ractice, th
sions, Con
, dependin
022 – of t
ditional 50 

rs in 
tion 

insta
capacit

12,

ment     Wo

ed capacity
thorized fo
ut eight -
lipsburg 1-

emaining n
0. Nuclear
ctricity gen
replace th

wable ene
 

ix is a div
nd other so
  Germany
ter the 8 re
ters of prim

 country w

pproximate
e a matter
here are o
gress app
g on the pl

the existing
years.  

alled 
ty (MW) 

Rea
co

068 

orldwide Pan

y of 161,57
or operatio

Kruemme
-have been
nine plants
r plants pro
neration.  
e electric p

ergy, nece

versified on
ources fill 
y used to 
eactors we

mary energy

will fulfill it

ely 3 time
r hard to s
outsourcing
roved a pr
lant’s age, 
g plants. W

actors under 
nstruction 

0 

norama of N

70 MW, wit
on plants (
el, Brunsbu
n shut dow
s, six are 
oduced 92.

power gen
essitating 

ne, with co
up the pict
export mo

ere shut do
y.  

ts commitm
emission
The Germ
energy a
power an
cases c
imported 
sources i
Russia (i
wind).  
 
Currently
long tran
import ba
nuclear 
Since d

es the Bra
olve. It is
g of nucle
roposal allo
instead of

With such 

capacity   un
construction (

0 

Nuclear Ene

h a nuclea
(there are 
uettel, Bibl

wn for politic
among the
14 TWh in 

nerated fro
governme

oal represe
ture, besid
re energy 

own. In add

ments to r
s if it turne
mans hea
nd also ma
nd in both
counting o

electric
in France, 
if there are

y they are 
nsmission l
ase load el
reactors 
omestic c
azilian co
also unfair

ear plants
owing reac
f the planne

proposal,

der 
(MW)

generate
2013

92

rgy – Novem

ar generatin
17 opera

lis A and 
cal and leg
e 10 large
 2013, acc

m German
ental subs

enting app
des the nuc

than it imp
dition, Germ

reduce na
ed off all it
vily subsid
ade a big b
h cases an
on the s
city from

Czech Re
e the lack

planning 
line from S
lectricity pr
from tha

consumptio
nsumption
r to consid
. In 2010
ctors to op
ed end of u
 some pla

ed energy 
 (TWH) 

% 
gen

2.14 

mber 2014  

ng capacity
ble plants
B, Isar 1

gal reasons
est nuclear
counting for

n operating
idies from

proximately
clear input
ported, but
man is one

tional CO2
ts reactors
dized solar
bet on wind
nd in both
support of
 nuclear

epublic and
k of sun or

to build a
Sweden to
roduced by
t country
on (6,300
) has not

der nuclear
, following

perate for 8
useful life –
ants would

of total energy
nerated in 2013

15,14 

 

  45

y 
, 
, 
s 
r 
r 

g 
m 

y 
, 
t 
e 

2 
. 
r 
d 
h 
f 
r 
d 
r 

a 
o 
y 
. 
0 
t 
r 
g 
8 
– 
d 

y 
3



P

 

PL.G – Strat

After th
overtur
plants w
back in
spreads
 
Accord
and bill

Operato
2011 (
inability
Accord
come t
substitu
which 
emissio
with ne
inevitab
 
The op
Besson
be a m
the am
on their

Biblis-A
Neckarw
Brunsbü
Biblis-B
 Isar-1
Unterwes
Phillipsb
 Kruemm
 Total sh
Grafenrh
Gundrem
Gundrem
Grohnde
Phillipsb
Brokdorf
Isar-2
Emsland
Neckarw

 Total 
T

tegic Planni

he Fukush
rn the 201
were shut 
nto operat
sheet.   

ingly, 10%
lion dollars

ors which 
8,336 MW
y to meet th
ing to E.O
o 33 billion
ute genera
will certai

ons (estima
eighboring 
ble, which 

pinion expr
n, who beli
ore pollutin
ount charg
r shoulders

westheim-1
üttel

ser
urg-1

mel
ut down (8)

heinfeld
mmingen-B
mmingen-C
e
urg-2
f

d
westheim-2

operating (9)
Total (17)

Plant

ng Managem

hima accid
0 position 
down for 

tion. The 

% of the co
s’ worth of i

had their 
We of gene
heir marke

ON (Vice-C
n euros, no
ating syste
inly impair
ated, as a 
countries i
undermine

ressed by 
ieves Germ
ng country
ged by elec
s.   

PWR

PWR

BWR

PWR

BWR

PWR

BWR

BWR

PWR

BWR

BWR

PWR

PWR

PWR

PWR

PWR

PWR

Type

ment     Wo

dent, once
that favor
3 months 
others w

ountry’s ele
investment

plants unt
eration ca
t.   

Chairman R
ot to ment
ms and th
r the cou
minimum, 
in the EU. 

es such pol

E. ON  i
many will g
y, noting tha
ctricity bills

1167

785

771

1240

878

1345

890

1260

8336 
1275

1284

1288

1360

1392

1370

1400

1329

1305

20,339 MW
12,003 

German

MWe (net)

orldwide Pan

e again Ge
red operat
for safety 
ill be clos

ectricity mi
t was lost.

imely close
pacity) sta

Ralf Gueld
ion the cos

he costs of
ntry’s indu
at 70 milli
Importing 

licy’s credib

s shared 
grow heav
at German

s in France

fev/75

dez/76

fev/77

jan/77

mar/79

set/79

mar/80

mar/84

jun/82

abr/84

jan/85

fev/85

abr/85

dez/86

abr/88

jun/88

abr/89

We

ny's Nuclea

Commercia
operation

norama of N

ermany’s 
ting life ex
tests. The

sed accord

x were pre

ed by the 
arkly prote

dner) the t
sts of new
f any poss
ustry. The
ion metric 
fossil and/

bility. 

by the Fre
ily depend

n consume
e, will be im

RWE

EnBW

Vattenfall

RWE

E.ON

E.ON

EnBW

Vattenfall

E.ON

RWE

RWE

E.ON

EnBW

E.ON

E.ON

RWE

EnBW

ar  Reactors

l Operator 

Nuclear Ene

governme
xtension an
e older 8 p
ding to th

evented fro

German g
est the los

total cost o
w transmiss
sible powe
e ensuing 

tonnes) w
/or even n

ench Minis
ent on ene
rs who tod

mposed an 

Provisionally
scheduled

shut-down 200

2008

2009

l 2009

2011

2011

2012

2012

l 2016

2014

2016

2016

2017

2018

2019

2020

2021

2022

  

rgy – Novem

nt change
nd all nuc
plants will 
he schedu

om being 

governmen
s of profit

of such de
sion lines r
er rationing

increase 
ill also brin
uclear ene

ster of Ind
ergy impor

day already
even heav

y 

01

2016

2017

2018

2018

2019

2020

2026

2030

2028

2030

2030

2031

2032

2033

2034

2035

2036

2010 agreed 
shut-down

mber 2014  

ed mind to
lear power
not be put

ule on the

generated

nt in March
t and their

ecision wil
required by
g programs

in carbon
ng conflicts
ergy will be

dustry, Eric
rts and wil
y pay twice
vier burden

March 2011 
shutdown

& May closure 
plan
yes

yes

yes

yes

yes

yes

yes

yes

2015

2017

2021

2021

2019

2021

2022

2022

2022

 

  46

o 
r 
t 
e 

, 

 
h 
r 

l 
y 
s 
n 
s 
e 

c 
l 

e 
n 



P

 

PL.G – Strat

which
regula
told it 
in the 

 
The rul
be app
which w
 
Compa
confisc
and the
After th
grown 
Ministry
energy 
sector o
gas pl
investo
to 200 

 
In addi
reporte
 
Policy d
real ha
low, e
widesp
 
The Vo
bankru
product
said U

tegic Planni

 are hom
atory advic
acted illeg
state.  

ling by the
ealed. It ba
was appea

anies’ exec
cation of the
e electricity
he shutdow
12% and c
y for the E

sources d
over the fo
ants to b

ors, etc. Ac
billion Euro

tion, a los
ed by E. ON

decisions i
rm to peop
specially 
read use.  

oerde Alum
ptcy on Ma
tion costs.

Ulrich Gril

ng Managem

e to the r
ce on the sa
gally by en

e Supreme 
acks up a 
led by the 

cutive office
eir revenue
y from the r
wn of the o
carbon em
nvironmen
doubled, it

orthcoming 
back up re
ccording to 
os. In 2012

s is expec
N, and a st

in German
ple or the e
compared 

minium, the
ay 8, 2012
 This was
llo, presid

ment     Wo

reactors w
afety of the
forcing the

 Administr
decision m
federal gov

ers are plan
es, inasmu
reactors no
old plants, 
issions mo

nt and Cons
t would st
10 years, 

enewable 
Germany’

2 Germany

cted of 11,
rong cut in

ny, while im
environmen

with the

e third larg
 due to the
 "an indica

dent of G

orldwide Pan

without con
e plants. W
e decisions

rative Cour
made last y

vernment.

nning to su
uch the com
ow closed h
the cost o

ore than 10
servation it
ill be nece
not to men
generation
s Institute 

y had paid t

000 direct 
n dividends

mportant, a
nt caused b
e records 

est alumin
e reduction
ator of the
Germany's 

norama of N

Nuclear Powe
generator in 2

 
In 14 Ja
Supreme 
ruled the f
nuclear 
Fukushima
utility is 
considerab
decision m
other shu
reaction to
2011 was
were exec

nsultation 
With the dec
s on the Bi

rt in Leipzi
year by the 

ue the gove
mpetent reg
had alread
of electric p
0%. Accord
tself, even 
essary to 
ntion the in
n, and se
for Econom
the Europe

jobs in th
s.   

are driven b
by the nucl

of other 

num produc
n in alumin
e gradual p

trade bo

Nuclear Ene

er Plant Isar-
2010    - closed

anuary 20
Administr

forced clos
power 

a accident 
now lik

ble dam
may set a 
utdown re
o the Fuku
s extreme
cuted by t
or referen
cision the s
blis nuclea

g is legally
Administra

ernment ov
gulator dec
y been sol
power in G
ding to esti
 if the perc
invest 122

nvestment 
everal sub
mic Resea
e's highest 

e German

by nationa
lear source
energy s

cer in Germ
um prices 

process of 
ody for t

rgy – Novem

-2, second bi
d in 2011 

014, The 
rative Co
ure of RW
plant aft
was unlaw

kely to 
ages wh
preceden

actors. G
ushima ac

e and, the
the Germa
ce to inde
state of He

ar power p

y binding a
ative Court

ver what th
clared the 
d. 

Germany h
imates by 
centage of 
2 billion eu
in transmis

bsidies for
arch, costs 

prices for 

 nuclear in

l political fo
e has been
sources cu

many, ann
combined 
de-industr

the metal

mber 2014  

iggest nuclear

German 
ourt has 
E's Biblis 
ter the 
wful. The 
sue for 

hile the 
nt for the 
ermany's 

ccident in 
e orders 
an states 
ependent 
esse was 
lant sited 

and cannot
t of Hesse

hey view as
plants safe

has already
Germany’s
renewable

uros in the
ssion lines
r attracting
may come
power.   

ndustry, as

orces - the
n extremely
urrently in

nounced its
with rising

rialization,"
l industry

 

  47

r 

t 
, 

s 
e 

y 
s 
e 
e 
, 
g 
e 

s 

e 
y 
n 

s 
g 
" 
, 



P

 

PL.G – Strat

Wirtsch
risk in 
said Gr

German
with 6.9
EU cou
electrici
energy-
metal e
not suff
of state

Subsid
gigawa
genera
from th
capacit
fuels, a
the yea

In June
keeping
out by 
Econom

The su
per kW
cents p
and en
transitio
tariffs s
(NEI- 6

As Ger
crisis,” 
"clean c
 
That w
One es
tons of 
be mad
the me
very sig
 
Nuclea
 
With re

tegic Planni

haftsverein
Germany 
rillo. 

n consumer
9 cents in F
untries’, onl
ty. WVM a
intensive i

emissions 
ffer, Grillo s
e support fo

ies have 
atts of solar
tion in Ge

he Internat
ty represen
about 71%.
ar to Febru

e 2012 a s
g electricity
polling gr

my, which i

bsidies rec
Wh but vary 
per kWh - a
nvironment
on in Germ
supporting 
6 August 20

rmany has
due to the
coal" – oth

as despite
stimate sug
CO2 as a 

de in the 2
eantime, co
gnificant qu

r wastes 

espect to t

ng Managem

igung Meta
due to hig

rs that use 
France, acco
y Cyprus, 

asked the G
industry fro
of carbon 
said, beca
or renewab

encourage
r capacity, 
rmany in t
tional Ene
nted 15.3%
. The IEA d
ary 2012, a

survey has 
y affordab
roup TNS 
is funded p

ceived by 
according

and offsho
t minister 

man langua
renewable

014) 

s decided  
e imminen
herwise kno

e a massiv
ggests tha
result of it

27 membe
ontradicting
uantity of n

the nuclea

ment     Wo

alle (WVM
gh electricit

more than
ording to da
Italy, Malta
German go
om electric
dioxide fro
use of "inc

ble energy,

ed energy
especially

the 12 mon
ergy Agenc
%. By far, 
data also s
and import

shown tha
le than ph
Emnid on

primarily by

new wind, 
g to the tec
ore wind th

Peter Al
age) could 
e energy p

to shut d
nt risk of ts
own as coa

e cut in its
at by 2020,
s nuclear c
r states as
g this so-c

nuclear wea

ar wastes 

orldwide Pan

M). "Produc
ty prices th

20 GWh pe
ata from EN

a and Slova
overnment 
city costs 
om their pr
creasing pr
, especially

y companie
y in the last
nths throug
cy (IEA), w
the major

shows that 
ts rose 7.7%

at 77 perce
hasing out 
n behalf of
y employer

biomass a
hnology: o

he greatest
tmaier ad
eventually

possibly ac

own its nu
sunamis i
al – rose by

s exports o
, Germany
closure: eq
s a result o
called safe
apons in its

manageme

norama of N

ction of me
hat are mo

er year pay
NERGY.EU
akia have 
to urgently 
and to en
roduction p
rice of elec
y photovolt

es and h
t five years
gh Februa
while the 
rity of Germ

the export
%.  

ent of Germ
nuclear en
f the Initia
rs in the me

and photov
onshore win
t, 19.4 cen
mitted tha

y cost up to
ccounting f

uclear pow
n Bavaria”
y 6,5% in 2

of electricit
y will have 
quivalent to
of the EU's
ety policy, 
s territory, 

ent policy,

Nuclear Ene

etals, espec
ore compe

y 11.95 cen
- Novembe
higher price

implement
courage b
processes.
ctricity, cle
aic."  

omeowner
s. This prod
ry 2012, a
remaining 
man energ
t of Germa

mans are m
nergy. The
ative for a
etal industr

voltaic plan
nd plants r

nts of per k
at the En
o 1 trillion E
for over tw

wer plants 
”, and as a
2013, comp

ty to other 
produced 

o almost al
s energy e
Germany 
mostly ope

 Germany

rgy – Novem

cially alum
etitive inter

nts per kWh
er 2011. Am
es for heav
t measures

businesses 
 The indus

early resulti

rs to add 
duced 2.4%

according t
12 Gwe 

gy comes 
an energy f

more conc
e survey w
 New Soc
ry. 

nts averag
receive the
kWh. Germ
nergiewend
Euro, with 
wo-thirds o

after the F
a result, its
paring with

European
an extra 3

l the savin
efficiency d
continues 

erated by N

y has 2 fin

mber 2014  

minum, is at
nationally,"

h, compared
mong the 27
vy users o
s to protec

to reduce
stry should
ing system

about 25
% of power
to statistics
of nuclear
from fossi
fell 0.9% in

cerned with
was carried
cial Market

e 12 cents
 least - 8.9

man energy
de (energy
the feed-in

of the cost

Fukushima
s burning of
 2012.  

n countries
300 million
gs that wil

directive. In
to keep a

NATO.  

nal storage

 

  48

t 
" 

d 
7 
f 
t 

e 
d 

m 

5 
r 
s 
r 
l 

n 

h 
d 
t 

s 
9 
y 
y 
n 
. 

a 
f 

. 
n 
l 

n 
a 

e 



P

 

PL.G – Strat

facilities
the form
2002 a
 
The Ge
framew
reposito
Altmaie
Germa
the sta
Gorlebe
opposit
 

Hunga
 

Country

Hungri

 
Hungar
comme
is, arou
the ch
approx
 
In 2004
country
through
the Pak
under w
 
In June
Paks n
vicinity 
 
Since D
granted
end of 
years o
 

Pal Kov
plannin
2050 e
nuclear
addition
MW un

tegic Planni

s for low- a
mer comm
nd finally r

erman fede
work for dra
ory, Germ
er said the
n parliame

ates also a
en salt min
tion to its u

ary  

y Reactors
operatio

ia 4 

ry’s 4 nuc
ercial opera
und 50,7%
eapest on
imately 73

4 the plants
y’s parliame
h the const
ks power s
way. 

e 2011 – S
uclear plan
(Balcans- 

December 
d a permit 
2012 (unt

operation, u
vacs – Hu

ng scenario
energy plan
r station, w
n, the coun

nits, each) u

ng Managem

and interm
munist gove

eleased in 

eral govern
afting a sit
an Enviro

e governm
ent adjourn
agreed tha
ne. Gorleb
use. 

s in 
on 

installed 
capacity (

1,889

clear pow
ation starte

% of the co
ne generat
% of the po

s were give
ent authori
truction of 
station. Stu

State-owne
nts and ac
Croatia, S

2012 Hung
to operate
til 2032). I
until 2034. 
ngary’s Mi

os studied 
n recomme
whose usef
ntry intends
until 2025. 

ment     Wo

ediate-leve
ernment of
2007.  

nment and 
te selection
nment Min

ment hopes
ns for its su
at new tra
ben is bein

(MW) 
Reactor

constr

9 0

wer plants 
ed between
untry’s ele
ted in Hu
opulation s

en authoriz
ized the go
an addition
udies for d

ed compan
ccordingly i
erbia and B

gary's Paks
e for anothe
n Novemb
   
inister of N
by the cou

ends a 20 
ful lives w
s to expand
The cost i

orldwide Pan

el radioacti
f the late G

the countr
n law for a
nister Pete
s a site s
ummer rec

ansports of
g used as

rs under 
ruction 

cap
cons

0 
 

(Paks 1 
n 1982 an

ectricity gen
ungary and
supports nu

zation to op
overnment 
nal one or 

definition of

ny MVM h
ncrease its
Bosnia and

s 1 nuclea
er 20 years
ber, 2014 

National De
untry, nucl
years’ life

ould be ov
d by 2,000
s estimate

norama of N

ive wastes
GDR, and 

ry's 24 fed
a high-leve
er Altmaie
selection la
cess in July
f spent nu
 an interim

pacity   under 
struction (MW)

0 

to 4 – V
d 1987 ha
neration in
d, accordin
uclear pow

perate for m
to start ex
two nuclea
f the type 

has plans t
s influence
d in Ruman

r power pla
s after its o
unit 2 has

evelopmen
ear supply

etime exten
ver in the 
0 MW the s
d at 10 bill

Nuclear Ene

s: the one a
the Konra

deral states
el nuclear w
r said in a
aw can be
y. The fed

uclear fuel 
m storage s

generated en
(TWH

14,54

VVER-PWR
ave produc
n 2013.  S
ng the go

wer. 

more 20 ye
xpanding ex
ar units on 
and size o

to expand 
e on the en
nia).  

ant (VVER
original lice

s been gra

nt declared
y is indispe
nsion for t
period from

station’s ca
ion dollars

rgy – Novem

at Morslebe
ad facility l

s have agre
waste and 
a stateme
e passed 
eral gover
can be s

site, but th

nergy 2013 
H) 

%
ge

43 

R 500 MW
ced 14.763
uch electri
overnmenta

ears, and i
xisting site
 the same 

of the reac

the capac
nergy mark

R 500MW) h
ense expir

anted with 

d that for a
ensable. T
the 4 units
m 2032 to 
apacity (2 n
.  

mber 2014  

en, built by
licensed in

eed on the
spent fue

ent April 9
before the
nment and

sent to the
hat there is

% of total energy
enerated in 201

50.7 

W) whose
 TWh, that
c power is
al sources

n 2009 the
e’s capacity

location of
tor are stil

city of its 
kets of its 

has been 
ed at the 
more 20 

all energy 
he 2030- 

s of Paks 
2037. In 

new 1000 

 

  49

y 
n 

e 
l 
. 
e 
d 
e 
s 

y 
3

e 
t 
s 
s 

e 
y 
f 
l 



P

 

PL.G – Strat

NPP  Pak
 
On 16/
provide
now. Th
50 year
 
On 14 
controll
reactor
30-yea
but will
the fue
 
Italy 
 

Count

Italy
 
In 2010
fuel 22.
 
The ph
Latina –
lifetime
Russia 
electric
where 
decomm
In 2008
1980’s,
energy
 

tegic Planni

ks – Hungary

/12/2011 - 
e 60 perce
he Czech 
rs. 

Jan 2014,
led nuclea
r units at H
r interstate
 not excee
l for the ne

try Reacto
operat

y 0 

0, Italy’s ele
.2%, and fr

hase-out of
– was com

e). Italy is t
– that doe

city consum
77% are g
missioning
8, the cou
, ridding it
. 

ng Managem

y 

Prime Mi
ent of the c
Republic's 

, Hungary’
r energy c
ungary's P

e loan prov
ed 10 billio
ew units. 

ors in 
tion 

installe
capacit

0

ectric powe
rom import

f its 4 plan
mpleted in J
the only co
es not oper
med in its te
generated 

g. 
ntry decide
tself of its 

ment     Wo

inister Vikt
country's e
governme

s governm
corporation
Paks nuclea
vided by R
on euros (1

ed 
ty (MW) 

React
cons

0 

er was prim
ts - 13%. It

nts - Caors
July 1990 (
ountry in th
rate nuclea
erritory are
by nuclea

ed to resu
dependen

orldwide Pan

tor Orban 
electricity n
ent plans to

ment has s
 Rosatom 
ar power st

Russia. The
13.6 billion

tors under 
struction 

c
co

0 

marily gene
taly has no

so; Enrico 
(2 by popul
he G8 – g
ar power pl
e from nuc
ar plants. E

ume its nuc
nce on oil 

norama of N

The dec
power s
Septem
prepara
authoriz
results 
been s
governm
requiring
measure
about n
and po
see”.  
 

said the g
needs, com
o at least d

signed an a
that will s

tation. The
e size of th
n US dollar

capacity   unde
onstruction (MW

0 

erated from
o nuclear po

Fermi (Tri
lar decision
roup of the
lants. Notw
lear power
Enrico Fer

clear prog
through a

Nuclear Ene

cision to ex
station is 
ber, 20

atory work b
zed by the
on the Hu
atisfactory 

mental r
g no 
es. There

nuclear wa
licy in co

goal is to 
mpared wit
double that

agreement
ee the com

e new units
he loan ha
rs).  Russia

r 
W)

genera
energy 2

(TWH

0 

m fossil – 6
ower plants

ino Vercell
n and 2 for
e world’s r

withstandin
r, imported
rmi (Trino 

ram which
a fast dev

rgy – Novem

xpand Paks
to be pub

012, wit
being unde

e Parliame
ngarian pl
 according
regulatory 
additional 

e is no 
astes mana
untry is “w

have nucl
h around 4
t output ov

t with Rus
mpany buil
s will be fina
as yet to be
a would al

ated 
2013 
H) 

% of 
gene

64.8% and 
s in operat

lese); Gari
r completio
richest cou
g, around 

d mainly fro
Vercellese

h was stop
velopment 

mber 2014  

s nuclear 
blished in 
th the 
er way as 
nt.  Test 
ant have 
g to the 

body, 
safety 

decision 
agement, 
wait and 

lear power
40 percent
er the next

ssian state-
ld two new
anced by a
e finalized
lso provide

f total energy 
rated in 2013 

0 

renewable
tion.   

gliano and
on of usefu
untries plus
10% of the

om France
e) is under

pped in the
of nuclear

 

  50

r 
t 
t 

-
w 
a 
, 
e 

e 

d 
l 
s 
e 
, 
r 

e 
r 



P

 

PL.G – Strat

Accord
Italian 

% highe
Since N
Slovaki
MW ea
respect
from th
 
Anothe
shares 
Norman
skilled 
industri
cancel 
were 94
53.58 %
 
The ma
nuclear
its plan
contribu
country
ENEL i
In add
ANSAL
reactor
prevaile

tegic Planni

ing to the 
economy f

er than Fra
November 
ia’s SE-SL

ach) plants
tively. The 
ese plants

er Italian n
in French

ndy. These
personnel
ial framew
plans for 
4% of the 
%.  

anner in w
r energy, b

ns of action
uted to the
y will keep
n Slovakia
ition, ARE

LDO would
r (EPR) in I
ed for any

ng Managem

Minister of
from the p

ance’s. 
2008, Ita

LOVENSKE
, which are
planned in

 will repres

nuclear bus
h plant Fla
e actions a
, inasmuch
ork. In Jun
reinstatem
voting pop

which the v
but an over
n. Italy is a 
e population
p on obta
a, and impo
EVA and A
d participat
Italy, but w
y place in 

ment     Wo

f Economy 
phase-out o

ly - throug
E ELEKTR
e expected
nvestment 
sent 22% o

siness was
amanville-3
are aimed n
h as it is 
ne 2011, th

ment of nuc
pulation (57

voting ques
rall disappr
country pr

n’s fear, st
ining nucle

orts from Fr
ANSALDO 
te in the li

with the Ital
the world

orldwide Pan

and Deve
of nuclear 

leg
nu
the
20
pa
en
in 
be
 
Th
on
wo
pla
rea
ge
At 
(a 
hig

gh its pow
RARNE - is
d to be in c
is 2.77 bil

of the total 

s the acqu
3 (owned 
not only at
more than

he majority
clear energ
7% of the e

stionnaire 
roval of the
rone to larg
trongly exp
ear genera
rench EDF

NUCLEA
icensing p
ian ban of 

d through t

norama of N

lopment, C
power wa

gal framew
uclear ene
e new nat

009 the S
ackage givi
nergy back
up to six (

e selected f

he reactor m
ne already
ould save l
an was to 
aching a s

eneration. 
present, th
60% depe

gher than t

wer compa
s building M
commercia
llion euros
electricity c

uisition, th
by EdF) w

t the invest
n 20 years
y of Italian 
gy in Italy
eligible pop

was laid o
e then gove
ge magnitu

ploited by e
ated elect

F.    
RE had s
rocess for 
nuclear po
the joint v

Nuclear Ene

Claudio Sca
s 50 billion
work lega
rgy was b
tional ener

Senate app
ing green 

k to Italy, it
6) months 
for the sett

model to b
y licensed
icensing ti
build 8 to 

share of 25

he cost of 
endence on
the Europe

ny ENEL 
Mochovce 
al operation
. When in 
consumed 

rough EN
which is u
tment, but 
s since Ita
voters pas
. Those vo
pulation), w

out was no
ernment (S
ude earthq
environmen
ricity throu

signed an 
constructi

ower plants
venture se

rgy – Novem

ajola, the c
n dollars, a
l for resu

being adop
rgy plan. O
proved a 
light to bri
t being rep
potential s

ting up of n

be adopted
d in Euro
me, inasm
10 reactor
5 % Italy’s

electric pow
n gas impo
ean averag

which hold
3 and 4 (

n by 2012 
operation, 
in Slovaki

EL, of 12.
under cons
also the fo
ly closed 

ssed a refe
oting again
which corre

ot specifica
Silvio Berlu
uakes and

ntalists. Wi
ugh power

agreemen
ion of ARE
s the agree
t up on 1

mber 2014  

cost for the
and all the
umption of
pted under
On July 9

legislative
ng nuclear
ported that
sites would
new plants.

d should be
ope, which
much as the
rs by 2030
s electricity

wer in Italy
orts) is 30%
ge, and 60

ds 66% of
(VVER-440
and 2013
the output
a.  

.5% of the
struction in
ormation of
its nuclear

erendum to
nst nuclear
esponds to

ally against
usconi) and
d this much
th that, the
r company

nt whereby
EVA’s new
ement then
0/11/2011

 

  51

e 
e 
f 
r 
, 
e 
r 
t 
d 
. 

e 
h 
e 
, 
y 

y 
% 
0 

f 
0 
, 
t 

e 
n 
f 
r 
o 
r 
o 

t 
d 
h 
e 
y 

y 
w 
n 
. 



P

 

PL.G – Strat

ANSAL
destine
  

Nethe
 

Country

Netherland
 
The Ne
consum
The Ne
2013, i
plant h
operatio
 
The co
Reacto
demand
 
The en
cogniza
plant. C

  NPP   Bo
 

MOX w
by com
compan
agreem
on the Z
 
The Ne
acciden

tegic Planni

LDO is als
ed for the B

erlands 

y Reacto
opera

ds 1 

etherlands 
mption per 
etherlands 
t produced
ad its usef
on until 20

ountry also
or which pr
d). The cou

nergy per c
ant govern
Company 

orssele – Neth

will be the fu
mpany Ene
ny Delta 

ment for the
Zeeland C

etherlands’ 
nt. In June

ng Managem

so plannin
British mark

ors in 
ation 

instal
capac

4

imports m
capita is 6
has only 

d 2.736 TW
ful lifetime 
33.  

o has a re
oduces 60
untry impo

capita cons
nmental bo
ERH - En

herlands (Imag

uel and the
ergy Resou
(holding 5
e possible 
oast site. 

only nucle
e 2011, the

ment     Wo

ng to fabri
ket.   

led 
city (MW) 

Re
c

482 

ore than 2
,500 kWh /
one nucle

Wh, or app
extended 

esearch rea
0% of requi
rts more th

sumption i
ody the ap
nergy Reso

ge: EPZ) 

e project’s 
urces Hold
50% of th
constructio

ear plant ha
e use of M

orldwide Pan

icate supe

eactors under 
construction 

0 

20% of its e
/ year. 

ear plant in
proximately
by 20 yea

actor in th
ired medic
han 20% of

s 6,500 kW
plication to
ources Ho

ow
req
pla
 
Th
for
for 
un
bee
rep
is
tim
red

cost is est
ing in Sep
e existing 
on of a new

ad gone th
MOX fuel w

norama of N

er modules

capacity   un
construction 

0 

electricity (

n operation
y 2,8 % of
ars in 2006

he town of
cal radionuc
f its electric

Wh/year. In
o build the

olding acqu
wns the o
quested a
ant in the N

e Dutch g
rthcoming 
r Borssele 
it. Neither 
en defined
ported to ra
expected t

me to re
duction goa

imated at 5
ptember 20

plant) an
w nuclear p

hrough the 
was author

Nuclear Ene

s for Wes

nder 
(MW)

generat
2013

2.

(mostly fro

n (Borssele
f the count

6, and is pl

f Petten, t
clides in E
city (mostly

n 2009, De
e new 250
uired by G
other half 
uthorizatio

Netherlands

overnment
start of th
nuclear po
the design

d, but the
ange from 
to be in o

ealize the
al. 

5 to 7 billio
010. In No
nd EdF si
power plan

EU stress 
rized. In J

rgy – Novem

stinghouse’

ted energy 
3 (TWH) 

.736 

m German

e PWR 48
try’s electr
lanned to c

he HFR - 
Europe (30%
y from Ger

elta submit
0MW nucl

German RW
of Borss

on to build
s.  

t has anno
he licensin
ower statio
n nor the v
e plant’s c
1000 to 16

operation b
e greenho

on dollars a
ovember 20
igned a c
nt in the Ne

test after F
anuary 20

mber 2014  

’s AP1000

% of total ene
generated in 2

2.8 

ny). Energy

82 MW). In
ricity. Such
continue in

High-Flux
% of world
rmany).      

tted to the
ear power

WE, which
sele, also
d another

ounced the
ng process
n’s second
vendor has
capacity is
600 MW. It

by 2020, in
ouse gas

as informed
010, Dutch
cooperation
etherlands

Fukushima
012, due to

 

  52

0 

ergy 
2013 

y 

n 
h 
n 

x 
d 

                

e 
r 
h 
o 
r 

e 
s 
d 
s 
s 
t 
n 
s 

d 
h 
n 
, 

a 
o 

    



P

 

PL.G – Strat

financia
postpon
 
Accord
contem
 
In addi
France
to the 
standar
 
In Janu
Pallas) 
Reacto
is antic
 
On 1 Ju
elemen
 
Norwa
 

Country

Norway 
 
Norway
electric
study s
contribu
 
The co
tested 
that re
particip
 
In June
loaded 
simulat
 
Polan
 

Country

Poland 
The co
on coa
building

tegic Planni

al crisis in 
ned.  

ing to th
mplating the

tion, an ag
 of part of 
Netherlan

rds laid dow

uary 2012 
will be b

or-HFR) op
cipated the 

ul 2014, Bo
nts fabricat

ay 

y Reacto
opera

0 

y is the six
city genera
sustainable
ution to a s

untry also 
a nuclear f
quired sop

pation of a 

e 2013, Th
in the las

te how it op

d 

y Reacto
opera

0 
ountry has 
l (94%).To
g its first n

ng Managem

Europe an

e governm
e construct

greement b
Dutch plan

nds (COV
wn by the 

the Dutch
uilt in the 
erating sin
entry into 

orssele nu
ed by Fran

ors in 
ation 

instal
capac

xth largest
ation progra
e energy 
sustainable

makes nu
fuel which 
phisticated
group of B

orium fuel 
st week of 
perates in a

ors in 
ation 

instal
capac

a populatio
o reduce it
nuclear pow

ment     Wo

nd also the

ment, the 
tion of the n

between th
nts’ spent f
RA Storag
IAEA. 

 governme
region of 

nce 1961 a
operation o

clear powe
nce’s Areva

led 
city (MW) 

R

co
0 

t producer 
am, the co
options re

e energy fu

uclear rese
will be us

 scientific 
razilian Na

was teste
April, def

a power re

led 
city (MW) 

R

co
0 

on of 38 m
ts CO2 em
wer plant b

orldwide Pan

e uncertain

Netherlan
new nuclea

he Netherl
fuel. After r
ge Facility

ent announ
the Pette

and is reac
of the new 

er station h
a. 

Reactors 
under 

nstruction c

0

of hydrop
ommittee s
ecommend
uture shoul

arch in its 
ed in Braz
qualificatio

avy scientis

ed in the H
ining the s

eactor. 

Reactors 
under 

nstruction c

0
million and 
missions, P
by 2024, a

norama of N

nties on th

nds will c
ar power p

ands and 
reprocessin
y near Bo

nced that a
en reactor 
hing the en
reactor in 

has begun 

capacity   und
construction (M

0

ower.  Alth
set up by 
ded in its 
d be recog

Energy Te
zilian nucle
on flawles
sts from Ce

alden rese
start of a p

capacity   und
construction (M

0
an electric

Poland is n
a move to 

Nuclear Ene

e carbon m

continue i
lant. 

France co
ng, the mat
orssele) fo

a new res
to replace

nd of its ec
2022. 

to use mix

der 
MW) 

generat
2013

hough Nor
the Norwe
report th

gnized. 

echnology 
ear submar
ss team in
enter Aram

earch react
physical te

der 
MW) 

generat
2013

city mix cu
ow ponder
starting ch

rgy – Novem

market the

ts nuclea

overs the r
terial is sh

ollowing st

earch reac
e existing 
conomic lif

xed-oxide (

ted energy 
3 (TWH) 

%
g

0 

rway has n
egian gove
at nuclear

Center wh
rine (it was
volved an

mar). 

tor in Norw
est program

ted energy 
3 (TWH) 

%
g

0 
urrently mo
ring the po
hanging its

mber 2014  

e plant was

r program

recycling in
ipped back
trict safety

ctor (called
(High-Flux

fe useful. It

(MOX) fue

% of total energ
generated in 20

0

no nuclear
ernment to
r energy’s

here it was
s an essay
d had the

way. It was
m that will

% of total energ
generated in 20

0
ostly based
ossibility of
s electricity

 

  53

s 

m 

n 
k 
y 

d 
x 
t 

l 

gy 
013 

r 
o 
s 

s 
y 
e 

s 
l 

gy 
013 

d 
f 
y 



P

 

PL.G – Strat

mix. Th
Grupa 
which a
expecte
 
Poland
percent
to be r
Tusk, t
energy 
energy 

underst
Energe
reactor
              

In July
constru
should 
Decem
in the 
Russia
polish p
intent S
to build
maintai
and all
request
but the
 

On 30 
Program

tegic Planni

he Polish 
Energetyc
are planne
ed that the

’s Ministry
t of its elec
eady in 20
the govern

needs, a
to German

tanding w
etyczna (PG
r (Generatio

y 2011, Po
uction of t

belong to 
mber 9, 201

Visagina’s
's propose
power com
September 
d 6,000 MW
in equity o
 four parti
ted PGE to
re are dou
January 2

m (PPEJ),
ng Managem

governme
czna SA) to
ed to have
 first plant 

y of Econo
ctricity from
018, allowi
nment belie
s well as 
ny. 

was signe
GE) on a j
on III+) in P

oland’s Pa
he country
one of the
1 Polish s

s nuclear 
ed Baltic n
mpanies Ta
r 5 with PG
W of nuclea
of 70% in P
ies have in
o lead a co
bts about t
2014, The
, which is 

ment     Wo

ent commis
o conduct 
e a 3,000M
will come o

my said in
m nuclear b
ng constru
eves that 
a great b

ed betwee
joint feasib
Poland (AP

arliament p
y’s first N
e competit

state-owned
plant proje
uclear pow
auron and 

GE, the cou
ar capacity
PGE EJ, w
nitialed an
onsortium t
to the nece
e Polish go

not a bin
orldwide Pan

ssioned its
the countr

MW capaci
on stream 

n May 2014
by 2030. Th
uction to st
nuclear en

business o

 
 

T
th
p
W
Z
p
re
C
a
F
th
ex
av
fu

In
en Westin
bility study 
P1000). 

passed th
uclear pow
ors - AREV
d utility PG
ect in Lith
wer plant i
Enea and 

untry's large
y by 2030 a
with 10% e
 agreemen
to build two
essary finan
overnment
ding plan,

norama of N

s major po
ry’s first tw
ty, with tw
by 2024 an

4 that Pola
he final de
tart in 202
nergy is a

opportunity,

Site in 

he Zarnow
he availabi
lace. In 1

WWER rea
arnowiec, 
roject was
eferendum 

Chernobyl a
lready be
inland (Lov

he basis of 
xisting si
vailable i
uture plant.

 
n April 
nghouse a
for the co

e last law
wer station
VA, GE H

GE said it h
huania nor
n Kalining
copper m

est utility, t
and in Sep

each held b
nt accordin
o nuclear p
ncing. No c
t has adop
 but rathe

Nuclear Ene

ower comp
wo nuclear 
wo or three
nd the sec

and is plan
esign and li
20. Accordi
a good alte
, with the 

Zarnowiec – P

wiec site co
lity of infra
1986, Rus
actors, 440

north of
s dropped 

strongly 
accident. T
een delive
viisa) and 
f studies al
te (photo
nfrastructu
. 

2010, a 
and Polan

onstruction 

w necessa
n.  The se
itachi and 
had decide
r contract 
rad. In Se
iner KGHM
to participa
ptember 20
by Enea, T
ngly. The 
power plan
contract is 
pted its Po
er a "road 

rgy – Novem

pany (PGE
power pla

e reactors 
ond in 202

nning to ge
censes are
ing to Prim
ernative fo
possibility

Poland 
ould be us

astructures
ssia was 
0MW, for 
f Gdansk
in 1989, f
influence

The reactor
ered were
Hungary (
ready cond
o) could 
ures and 

memora
nd’s Pols
of a third-

ry for the
elected te
Westingho

ed not to pa
for electric
ptember 2

M signed a
ate in PGE
013 PGE s
Tauron and
Polish gov

nts at separ
signed.  
olish Nucl
map". Th

mber 2014  

E - Polska
ant projects

each. It is
29. 

enerate 12
e expected

me Minister
or Poland’s
y of selling

sed due to
 already in
building 4
Poland in

, but the
following a

ed by the
rs that had
e sold to
(Paks). On
ducted, the

use the
host the

andum of
ska Grupa
-generation

 start of 
chnology 
ouse. On 
articipate 
city from 

2012  the 
a letter of 
's project 

said it will 
d KGHM, 
vernment 
rate sites 

ear Power
e program

 

  54

a 
s 
s 

2 
d 
r 
s 
g 

o 
n 
4 
n 
e 
a 
e 
d 
o 
n 
e 
e 
e 

f 
a 
n 

r 
m 



P

 

PL.G – Strat

defines
MW e
organiz
the con
spent n
the end
2024. T
 
 

Roma
  

Countr

Roman
 
Roman
comme
These 
SNN - 
going t
for both
 

 
An agre
(9.15%
Roman
20, 200
each), o
 
In 201
(9.15%
econom
84.65%
(CNPE
units, a
mid-No
the new

tegic Planni

s, among o
each and 
zation. The
nstruction o
nuclear fue
d of 2016;
The second

ania 

ry Reactors
operatio

nia 2 

nia has 2 
ercial opera
are the onl
Societatea
hrough fin
h plants. 

eement be
%), RWE P
nia’s SNN- 
08 for com
on the sam

1, compa
%), CEZ (9
mic uncerta
% of the i

C, a subsi
and later a 
ovember 20
w investor t

ng Managem

others, the 
preparati

e program 
of nuclear 

el and radio
 construct
d unit shou

s in 
on 

installed 
capacity (

1,30

nuclear 
ation with 1
ly CANDU 

a Nationala
ancing pro

etween six 
ower (9.15
Societatea

mpletion of 
me site of th

anies Euro
9.15%), ga
ainties, and
nvestment
diary of CG
South Kor

011 to par
taking abo

ment     Wo

schedule f
ion for th
also includ
power in 

oactive was
ion is expe

uld be comm

(MW) 
React

cons

0 

power pla
19.82% of 
reactors o

a Nuclearel
oblems and

NPP

investor co
5%), Iberd
a Nationala
the reacto
he operatin

opean Iber
ave up pa
d SNN- So
t.   SNN 
GNPC) wa
rean conso
rtner with S
ut 45% of t

orldwide Pan

for construc
hese inve
des: econo
Poland an
ste. The lo
ected to s
missioned 

tors under 
struction c

0 

ants (Cern
electricity 

operating in
lectrica.  U
d beginnin

Cernavoda –

ompanies -
rola (6.2%
a Nucleare
rs at Cern
ng plants 1

rdrola (6.2
articipating 
ocietatea N
said that 

as intereste
ortium also
SNN, Enel 
the project

norama of N

ction of two
estments 
omic justific
nd its finan
ocation of t
tart in 201
by 2035. 

capacity   und
construction (M

0 

navoda 1 
generation

n Europe.  
Units 3 and 

g of comm

– Romania  

- ENEL (9.
%), and Arc
electrica (5
avoda-3 a
 and 2.   

2%), RWE
in the pr

Nationala N
China Nu

ed in inves
o expressed

and Arcel
t. Apparent

Nuclear Ene

o nuclear p
regulatory

cation for th
cing, and 
he two uni
9 and to 

der 
MW)

generat
2013

10

and 2- P
n from nucl
The two pl
4 (720 MW

mercial ope

15%), CEZ
celorMittal 
51%) was s
nd -4 (PHW

E Power (
roject due
Nuclearele
uclear Pow
sting in the
d interest. 
lorMittal in
tly no bids 

rgy – Novem

power plan
y infrastru
he implem
ways of de
ts will be s
be comple

ted energy 
3 (TWH) 

%
g

0.7 

PHWR 65
lear reacto
lants are o
We Candu
eration are

Z (9.15%), 
Galati (6.2
signed on 
WR Candu

(9.15%), G
 to the m
ctrica start

wer Engine
 two new C
Bids were
 Energonu
were recei

mber 2014  

nts of 3,000
cture and
entation of
ealing with
selected by
eted in late

% of total ener
generated in 20

19.82 

0 MW) in
ors in 2013
operated by
, each) are
 undefined

 

GDF Suez
2%) -  and
November

u -750 MW

GDF Suez
market and
ted to hold
eering Co
Cernavoda

e open unti
uclear, with
ived.  

 

  55

0 
d 
f 
h 
y 
e 

rgy 
013

n 
. 
y 
e 
d 

z 
d 
r 

W 

z 
d 
d 
. 
a 
l 

h 



P

 

PL.G – Strat

In Octo
RWE a
in the C
provide
problem
reactor
 

The site
a study
among 
very un
 The co
(FCN). 
 
Russi

 

Count

Russi
 
Russia 
reactor
are 10 
planned
planned
 
There a
informa
17.52%
greater
By 203
replace
 
Russia 
cargo s
plant w
The foc
natural 
generat
Oil and
 
Genera
were a
1&2, K
extensi
refurbis
lifetime
design.

tegic Planni

ober 2012 
and CEZ - w
Cernavoda 
ed the prom
m faced by
rs are the C

e is above
y encompa

other safe
nlikely that 
ountry pro
 

ia 

ry Reactors
operatio

a 33 

has 33 p
r or LWGR 

plants un
d plants wi
d operation

are still 24
ation.The p

% of the co
r than Braz
30, 24 plan
e the ones 

also opera
ship which 

with two 40 
cus on nuc
gas exports

tion – and th
 gas sales

ally, Russia
announced 
Kursk 1&2, 
ion period 
shing them
es extende
.  

ng Managem

the gover
which had 
 3-4 projec

mised fund
y the coun
CANDU typ

e the area t
assing 10,0
ety-related
something
duces its 

s in 
on 

installed 
capacity (M

23,64

lants (23,6
– the sam
der constr
ith a net ca
n.  

4 more un
plants in o
ountry's en
zil’s, for a p
nts should
being retire

ates a fleet
are more c
MWe reac

clear electric
s to Europe
he replacem
 accounted

an reactors
 for lifetim
Kola 1&2,
envisaged

m. Three pl
ed by 15 

ment     Wo

rnment ask
withdrawn

ct. Due to f
s, and SNN

ntry is the 
pe and the 

theoreticall
000 years)
d aspects. 
g similar to 
own fuel s

MW) 
Reac

con

43 

643 MW) i
me model u
ruction (1 
apacity of 2

its (24.180
peration in
ergy. The 

population o
d end its u
ed. 

t of six larg
civil than m

ctors for us
city genera
e – a more 

ment of gene
d for 68% o

s are licen
me extensi
, Bilibino 1
d is now 1
ants with t
years follo

orldwide Pan

ked the fo
n from Ener
financing d
N was una
lack of res
design is l

ly hit by th
, and also
According
Fukushima
since the 

ctors under 
nstruction c

10 

in operatio
used in Ukr
FBR and 
24,200 MW

0MW) plan
n 2013 pro
country’s 

of around 1
useful life 

ge nuclear-
military. It is
e in remote

ation by Ru
profitable b

erating fleet
of Russia's

sed for 30
ons of twe

1-4, Novov
15 to 25 y
the RBMK
owing cha

norama of N

our major u
rgoNuclear

difficulties, 
able to cove
sources to 
arge-earth

e greatest 
 much abo
 to the co
a would ha
1980’s at 

capacity   und
construction (M

9,285

on (15 of t
raine’s Che
9 VVER -

W which ha

nned for th
oduced mo
per capita 
142 million
and many

-powered i
s also com
e regions.
ssia’s ener
business th
, which is n

s oil exports

0 years from
elve first-g

voronezh 3
years, nec

K reactor (L
nges and 

Nuclear Ene

utilities - G
r  SA to rec
Romania’s
er the proje
complete 

hquake res

flood of th
ove the lev
ountry’s au
appen.  

the Pitest

er 
MW)

generate
2013 (

161.

them equip
ernobyl pla

capacity 
ave chosen

he future w
ore than 16

consumpt
 inhabitant

y of the ne

cebreakers
pleting a fl

rgy policy i
han its use 
earing the e
s in 2013. 

m first pow
generation 
3&4) totalin
cessitating 
Leningrad 

improvem

rgy – Novem

GdF Suez,
consider in

s governme
ect’s costs
its constru

istant. 

he Danube
vel of the B
thorities, it

ti Nuclear 

ed energy 
(TWH) 

% 
gen

.781 

pped with 
ant)and 1 F
= 9,285 ne

n location a

without con
61 TWh of
tion is nea
ts.  
ew constru

s and a 62
oating nuc

s aimed at
for domesti

end of its us

wer. Nowad
reactors 

ng 5.7 GW
major inv

1, 2 and 3
ments to th

mber 2014  

, Iberdrola
nvolvement
ent had not
.    The big
uctions. Its

 River (per
Black Sea
t would be

Fuel Plant

of total energy
nerated in 2013

17.52 

the RBMK
FBR. There
et) and 22
and date of

nstruction’s
f energy or
rly 3 times

uctions wil

2,000 tonne
clear power

t enhancing
ic electricity
seful life. 

days plans
(Leningrad

We, and the
estment in

3) had their
he origina

 

  56

, 
t 
t 
g 
s 

r 
, 
e 

t 

y 
3

K 
e 
2 
f 

s 
r 
s 

l 

e 
r 

g 
y 

s 
d 
e 
n 
r 
l 



P

 

PL.G – Strat

 
In July 
that the
2020, w
represe
 
The eff
(the av
growth 
 
Russia 
countrie
researc
around
to be a
possibl
 
On 13/0
consum
system 
  
The ec
Industr
pushed 
time, wh

AKADEM
LOMON
AKADEM
LOMON
BALTIC-

BELOYA

LENING

LENING

NOVOVO

NOVOVO

ROSTOV
ROSTOV

tegic Planni

2012, the 
e Russian g
which will 
ents 25% o

ficiency of 
vailability ri
of consum

has been 
es for cons
ch in the n
 the world.

a trading p
y hold 38%

06/2013, the
mes in the r

of the Kalin

conomic-fin
ial product
down. Nev

hich will allo

Name 

MIK 
OSOV-1 

MIK 
OSOV-2 

-1 

ARSK-4 

RAD 2-1 

RAD 2-2 

ORONEZH 2

ORONEZH 2

V-3 

V-4 

T

ng Managem

director ge
governmen

correspon
or 30 % of t

nuclear el
ising from 

mption, whic

signing a s
struction of
nuclear are
. According
artner in 3

% of the nu

e project of
region. Rea
ningrad regio

nancial cris
tion fell mo
ertheless, g

ow new plan

Reacto

T

P

P

P

F

P

P

2-1 
P

2-2 
P

P

P

Total  

ment     Wo

eneral of R
nt has plan
nds to aro
total in the 

lectricity ge
56% to 7

ch has bee

series of co
f new reac
ea in gene
g to Russia
30% of new
clear react

f the Baltic 
ctors of low
on, of about

sis at the e
ore than 7%
government 
nts to be co

ors Unde

Type 

PWR 

PWR 

PWR 

FBR 

PWR S

PWR S

PWR NOV

PWR NOV

PWR R

PWR R

Under Co

orldwide Pan

Rosatom –
ns for the c
ound 30 G
country at

eneration h
76%), and 
en keeping

ommercial 
ctors, nucle
eral, settin

an governm
w business
tors and se

nuclear pow
w power are
t eight units

nd of 2008
% and, as 

leaders ex
nnected late

er Constr

Location

PEVEK

PEVEK

SOVETSK

ZARECHNY

SOSNOVYY B

SOSNOVYY B

VOVORONEZ

VOVORONEZ

ROSTOV OBL

ROSTOV OBL

onstruct

norama of N

Russia’s s
onstruction
GW. It wil
t this time. 

has grown
the electri
 rather sig

and coope
ear fuel dev
ng up an e
ment leader
s transactio
ervices ma

wer  plant t
e under co

s of  40 MW(

8 strongly 
a consequ
plain that nu
er on, by 20

ruction In

n 
R

P

K 

YY 

BOR 

BOR 

ZHSKIY 

ZHSKIY 

LAST 

LAST 

tion 

Nuclear Ene

state-run nu
n of new nu
ll expect t
  

 strongly o
icity mix is
nificant lev

eration agre
velopment 
extensive 
rs, this sho
ons in the 
rket by 203

temporarily 
nsideration 
(e). 

affected th
uence, ene
uclear plans
020.  Replac

n Russia 

Reference
Unit 

ower(MW)

32 

32 

1109 

789 

1085 

1085 

1114 

1114 

1011 

1011 

10 

rgy – Novem

uclear com
uclear capa
that nucle

over the pa
s trying to 
vels.  

eements w
and explo
network o

ould allow t
nuclear ar

30. 

stops due 
to meet el

he Russian
rgy consum
s will just be
cing older re

 

 

)  

Gr
Elec

Capac

1

8

1

1

1

1

1

1

mber 2014  

mpany said 
acity up to 
ar energy 

ast decade
follow the

with severa
oitation and
of influence
the country
rea, and to

reduction in
ectricity ne

n economy
mption was
e “put off” in
eactors with

ross 
ctrical 

city (MW)

35 

35 

1194 

864 

1170 

1170 

1199 

1199 

1100 

1100 

 

  57

e 
e 

l 
d 
e 
y 
o 

n 
t 

. 
s 
n 
h 



P

 

PL.G – Strat

new one
Novemb
the coun
The pla
energy 
 
It includ

-

-

-

 
In Nove
Nuclear
compan
with Lith
nuclear 
reactor,

                
NPP Kurs
(1 under c
 
In view 
of 2,000
units ar
transmis
Estonia
 
Rosatom
plans to
euro).  
 
Iran's re
agreem
 
With res
safety t
stations
emerge

tegic Planni

es remains 
ber, 11th 20
ntry by 2030

an, signed b
planning sc

es three de
- Constructi

Novgorod,
- Constructi

end of the
- Construct

nuclear po

ember 2011
r power pl
ny began in 
huania (just

power pla
 closed in 2

  
sk (5 reactors -
construction) 

of the findin
0 MW, Russ
re planned 
ssion line t
, Latvia and

m said it is 
o buy equipm

eactor built
ent with Ba

spect to Fu
tests as oth
s with resp
ncy water 

ng Managem

as part of 
13 Russia h
0. The new 
by Prime Mi
cheme” and 

evelopments
ion of five n
, Seversky, 
ion of repla
ir operation
tion of a G
ower plant. 

, Russia’s re
ant (two r
February 2

t 10 Km far
nt which w

2009).  

- type LWGR   
 photo: Atome

ngs of powe
sia has gua

to operate
that will di

d Lithuania).

building or
ment and se

t by Russia
ngladesh sh

ukushima, a
her EU Na
ect to the 
and power

ment     Wo

the goal of 
has approve
units will ha
inister Dmit
published o

s for the cou
new two-un
South Ural 
cement cap
al life, Kola

Generation 

egulatory bo
reactors VV
2012 the con
r away). Su
would replac

                       
energoproekt 

er shortage 
aranteed to 
e in 2018
stribute ele
.  

r contract to
ervices for n

a came into
hould be sig

although no
ations. A pr

possible r
r supply for

orldwide Pan

a 25% red
ed a plan to
ave a comb
try Medvede
on the gove

untry’s nucle
nit nuclear p
and Tatar;

pacity at thr
, Kursk and
IV BN-120

ody – Rose
VER 1200M
nstruction o
ch project i
ce the elec

               
                      
                  

studies on 
private inve
and 2020

ectric powe

o more 28 
nuclear faci

o commerc
gned by the 

ot a membe
rogram of 
isks faced 
r coolant sy

norama of N

uction in ca
o construct
ined total in
ev, was inc
rnment’s we

ear power s
power plant

ree existing 
 Smolensk;

00 sodium-c

etekhnadzor
MW). Rosa
of the in the 
is viewed a
ctric power 

  
     Control Ro
    (RBMK or L

the Baltic re
estors the la
respectively

er to neighb

reactors wo
lities worth 

cial operatio
end of the 

er of the Bl
inspections 
by the op

ystems. Fo

Nuclear Ene

arbon emiss
21 new nuc

nstalled capa
cluded in a 
ebsite Nove

sector: 
ts, to be ca

nuclear po
 and  
cooled fast

r awarded th
atom, Russ

Kaliningrad
as a compet

from Ignal

oom of  Reacto
LGWR)  

egion fores
arge potent
y. The proj
bors (BREL

orldwide an
more than $

on in 2013
year. 

loc, the cou
is underw

perator in th
ollowing the

rgy – Novem

sions up to 
clear power
acity of 25,2
“regional an

ember 21. 

alled Kostro

ower plants 

t reactor at

he license fo
sian state-r
d district, on
titor with the
ina (Lithua

or  Leningrad  

eeing a cap
ial of that p

oject also in
LL – Belar

d in the ne
$300 billion

 and a ne

untry will do
way on Rus
he event o
se, in mid 

mber 2014  

2020.   On
r reactors in
280 MW. 
nd territoria

oma, Nizhny

nearing the

t Beloyarsk

or the Baltic
run nuclear
n the border
e Visaginas
nian RBMK

 

pacity defici
plant, whose
ncludes the
rus, Russia

ext 20 years
n (238 billion

w business

o the same
ssian power
of failure of

June 2011

 

  58

n 
n 

al 

y 

e 

k 

c 
r 
r 
s 
K 

t 
e 
e 
, 

s 
n 

s 

e 
r 
f 

1 



P

 

PL.G – Strat

Rosene
power a
 

Volgodon

 
Rosene
units an
the cons
(2 units
Belarus
requirem
 
Nuclea
 
Russia 
Another
of Chuk
the regi
the Cha
assemb
had set 
the envi

In the d
a civil fa
work wa
cost wa
(disman
required
 
Slova

 
Slovaki
in 2012

Countr

Slovakia 

tegic Planni

ergoatom an
and water su

nsky NPP (type
                     

ergoatom sp
nd 80 other 
struction of 
), India  (2 
, 2 in Bang

ments arisin

ar wastes 

reprocesse
r Russian n
kotka, where
on’s surrou
aunski mun

blypersons a
up an exhi

ironmental i

ecommissio
acility, and t
as carried o
as equivale
ntling equipm
d nearly 4 ye

kia  

ia’s 4 nucle
2, which ac

ry Reacto
opera

4

ng Managem

nnounced a 
upply back-

e PWR) in Rus
                        

pent RUR 2
pumps, bes
Leningrad 
units) and 

gladesh, 2 i
ng from Fuk

es spent nu
ovelty is the
e the popul
unds. A pro
nicipal dist
and activists
bition on th
impact of th

oning area, 
the experie

out in a uran
ent to 21 m
ment items,
ears.   

ear reactor
ccounted f

ors in 
ation 

installe
capacit

4 1

ment     Wo

RUR 15 bil
up.  

ssia - Photo: En
                       

2.6 billion o
sides I&C e
power plan
 signed con
in  Vietnam
ushima. 

uclear fuel 
e floating n
ation favore
posal was a
trict, where
s, as inform

he project in
he plant. 

Russia (Ro
nce acquire

nium pellet p
million dolla
 demolishin

rs in comm
for 53.79%

ed 
ty (MW) 

Re
c

1.815 

orldwide Pan

llion ($530 m

            
nergoatom      
                       

on 66 mobil
quipments.
t 2 (second
nstruction c

m and more 

at Mayak 
uclear powe
ed the proje
approved a

e Pevek is 
med by offic
n the munici

 
osatom and 
ed will be us
plant that wa
ars and, be
ng structure

mercial oper
% of the cou

eactors under 
construction 

2 

norama of N

million) safe

          
                      N
      3 units in 

le diesel ge
Since the F
 phase), co

contracts for
 2 in India)

reprocessin
er plant in P
ect after dis
at a public d

located, w
cial agency 
ipal library t

Tvel) comp
sed by the 
as returned
ecause of 
s, removing

ration prod
untry’s ene

capacity   un
construction (

880 

Nuclear Ene

ety upgrade

Novovoronezh
operation, 2 u

 2 planned

enerator set
Fukushima 
ontinues with
r 12 new pl
), all of them

ng plant on
Pevek, loca
missing thre

debate calle
with the at
"RIA Newti

to inform the

pleted the fir
nuclear ind
 to greenfie
the comple
g contamina

duced 14.4
ergy gener

nder 
(MW)

generat
2013

14

rgy – Novem

e program fo

h -  Russia 
under construc
 e 2 closed 

ts, 35 mob
event, Russ
h constructi
lants (4 in T
m already m

n the Ural 
ated in the a
eats from th
ed by the a
ttendance o
". The loca
e region’s r

rst decomm
ustry in the

eld status. T
ex operation
ated soil, etc

11 TWh of
ration.  The

ed energy 
3 (TWH) 

% 
gen

4,42 

mber 2014  

or additiona

 

ction, 

ile pumping
sia has kep
ion in China
Turkey, 2 in
meeting the

Mountains
arctic region
he facility to
uthorities o
of workers
l authorities

residents on

missioning of
 future. The

The project’s
ns involved
c.) the work

f electricity
e two units

of total energy
nerated in 2013

51.7 

 

  59

al 

g 
t 

a 
n 
e 

. 
n 
o 
f 
, 
s 
n 

f 
e 
s 
d 
k 

, 
s 

y 
3



P

 

PL.G – Strat

under c
come 
comple
2020  to
As a p
agreed
which t
 
Seeing
50% of
security
been e

the cas
EU.   
 
Slove

 
Sloven
Togeth
In 2013
electric
15% of
 
KRSKO
expecte

Count

Slovenia 

tegic Planni

constructio
into opera

etion. Plans
o 2025. 

preparatory
 to the de
took place 

 that the p
f the gene
y are para
ngaged the

se across 

nia 

ia has a p
er they hav
3, KRSKO 
c grid. The 
f total. 

O  reactor 
ed.  

ry Reacto
opera

1 

ng Managem

on are Moc
ation in 20
s also cont

y step towa
ecommissio
in 2006 an

per capita 
erating cap
amount for 
e supply al

Europe, S

population 
ve 1 nucle
produced 
reactor is 

was desig

ors in 
ation 

installe
capacit

688

ment     Wo

chovce-3 a
014 and 
template th

ards acces
oning of its
nd 2008. 

energy co
pacity com

the popul
ll nuclear fu

lovak plan

of 2 millio
ear reactor 

5.036 TW
shared (50

gned for 40

ed 
ty (MW) 

Reac
con

8 

orldwide Pan

and -4 (VV
2015 resp

he construc

ssion to th
s two olde

nsumption
mes from n

ation’s qua
uel require

ts will go t

on.  Neigh
- KRSKO 

Wh of elect
0%) with C

0 years op

ctors under 
nstruction 

0 

norama of N

VER 440MW
pectively, 
ction of 2 o

he Europea
est reactors

 is 4,550 K
nuclear sou
ality of life

ements.  
 
Nucle
(www
 
In 20
high-
repro
way 
low-
radio
 
Slova
1993
proto
also 
Nucl
Cons
the M

through th

hbouring C
(PWR, 688
ricity, supp

Croatia. For

peration, bu

capacity   und
construction (M

0 

Nuclear Ene

W each) a
but there 

other reacto

an Union, 
s (Bohunic

KWh a yea
urces, fuel
e. Russian 

ear Power
.seas.sk/en) 

008, Slova
-level rad
ocessed, a
on the siti

and 
oactive was

akia is pa
3 and also 
ocol in 19

a memb
ear S
struction w
Mochovce-
e stress te

Croatia has
8 MW) in o
plying 33.6
r Croatia th

ut a 20 ye

der 
MW) 

generat
2013

5,0

rgy – Novem

nd were e
are some

ors in the p

in 2004 t
ce V1 unit

ar and as 
 supply st
company 

r Plant 

akia decid
dwastes w
and studies
ng of a rep

interme
ste  

art of the 
signed the

999. The 
ber of th
Suppliers 
work is con
3 and -4 p

ests called

s 4.5 millio
operation s
6 % of the 
his energy 

ears life ex

ted energy 
3 (TWH) 

%
ge

036 

mber 2014  

expected to
e delay in
period from

he country
t 1 and 2)

more than
tability and
TVEL has

Mochovce

ed that its
would be

s are under
pository for
ediate-leve

NPT since
e additiona
country is
e NSG -

Group
ntinuing on
lants. As is
 for by the

on people
since 1981

Slovenia’s
was about

xtension  is

% of total energ
enerated in 201

33,6 

 

  60

o 
n 

m 

y 
, 

n 
d 
s 

e  

s 
e 
r 
r 
l 

e 
l 
s 
- 
. 

n 
s 
e 

. 

. 
s 
t 

s 

y 
13



P

 

PL.G – Strat

Sloven
operati
Institute
               
               
 
Nuclea
 
In Janu
Radwas
radioakt
(Vrbina)
of a Lo
Decemb
of low- 
generat
 
The pos
sources
country’
Fukushi
energy 
also an
program
 
Spain

 
Spain h
installe
19,7% 
only 7.3
 

In Spai
plant st
limit. 
Three r

• V
s

• Z
W

• G
S
D
l
t

Count

Spain 

tegic Planni

ia has a 2
ng since 
e. 
                      
                      

ar wastes 

ary 2010, S
ste Manag
tivne odpa
) near the n

ow- and Inte
ber 2009.  T

and interm
ted during th

ssibility als
s. The syst
’s nuclear 
ima acciden
scenarios f

nnounced th
m which is p

   

has 7 nucl
d capacity
of the cou
32% of the

in, nuclear 
tarts opera

reactors ha
Vandellos
stage 
Zorita-Jos
Westingho
Garona - 
Spanish g
December
longer me
taxes imp

ry Reacto
opera

7 

ng Managem

250 kW Tr
1966 at 

         
       Nuclear P

Slovenia - t
gement - 
dke, in Cz
nuclear plan
ermediate-L
The reposito
mediate-leve
he operation

o exists fo
em’s capac
program.   
nt, as decla
for the coun
he likely co
pending fina

lear reacto
y. In 2013
untry’s tota
e total, with

power pla
ation it is gr

ave been s
s 1 in 199

se Cabrer
ouse.  

Spain’s 
governmen
r 2012 the 
eet econom
osed on th

ors in 
ation 

installe
capacit

7,56

ment     Wo

riga resear
the Jos

Power Plant  

through its 
ARAO (Ag

zech) selec
nt, for the c
Level Waste
ory, consisti
el radioacti
n and future

r the facilit
city could b

 Slovenia 
ared  by th

ntry up to 20
onstruction 
l approval n

ors (6 PWR
3, 54.31TW
al electricity
 a load fac

ants do not
ranted perm

hut down: 
0 - on wh

ra in 2006

oldest rea
nt has pro
operator 

mic requir
he operato

ed 
ty (MW) 

Reac
con

67 

orldwide Pan

rch reactor
sef Stefan

 KRSKO   

Agency for
gencija za
cted a site
construction
e repository
ing of 2 silo
ive materia
e decommis

ty to be ex
be increase

is to main
he Econom
030, the nu
a second 

no Parliame

R and 1 BW
Wh of elec
y generatio
ctor among

t have a lim
mits that ar

 
hich the de

6, whose d

actor  (46
oposed  tw
Nuclenor,

rements, a
or.  

ctors under 
nstruction 

0 

norama of N

r 
n 

r 
a 
e 
n 
y, as autho

os, will have
al, which co
ssioning of th

xpanded to 
ed to cope 
ntain its nuc
y Minister 

uclear option
reactor at 
nt.   

WR) in op
ctricity wer
on but the 
 the highes

mited perio
re renewed

ecommissi

decommiss

66 MW B
wo new tax
, owner of 
after the en

capacity   und
construction (M

0 

Nuclear Ene

orized by go
e a capacity 
orresponds 
he nuclear p

store nucle
with the p

clear powe
Darja Radi
n is emphas
Krsko withi

peration, w
re produce
nuclear ’s

st. 

od of opera
d every 10 

oning wor

sioning ha

BWR) - In 
xes on nu
f plant has
nactment 

der 
MW) 

generat
2013

54.

rgy – Novem

overnmenta
for 9,400 c
to half of 

plant.  

ear wastes 
possible gro
r program 
c in June 2
sized. The g
in the natio

ith a total 
ed, corresp
s installed 

ation. From
years with

k is in an 

as been a

 October 
uclear ener
s been clos
of new go

ted energy 
3 (TWH) 

%
ge

.31 

mber 2014  

al decree in
cubic meters

all wastes

from other
owth of the
despite the
2011. In al
governmen
onal energy

7,567 MW
ponding to
capacity is

m the day a
hout a lega

advanced

awarded to

2012 the
rgy and in
sed for no
overnment

% of total energ
enerated in 201

19.7 

 

  61

n 
s 
s 

r 
e 
e 
l 
t 
y 

W 
o 
s 

a 
l 

d 

o 

e 
n 
o 
t 

y 
13



P

 

PL.G – Strat

In May
Nuclen
plant, to

Nuclear P
  

For pol
reactor
plants. 
 
Notwith
operate
declare
extend 
    
Nuclear
 
The co
Cabril”,
facility f
30/Dez
Canas 
radioac
14 mun
 
The mi
acronym
million 
 
The pro
waste a
site-spe
before 
country
provide
the Nuc

tegic Planni

y 2013 , th
or (joint v
o delay the

Power Plant  

itical reaso
r lifetime, 

 

hstanding, 
e beyond t
es them to
the lifetime

r wastes 

ountry has 
, designed
for high-lev

zembro 201
in Cuenc

ctive waste
nicipalities 

inistry said
m ATC (A
(about $90

oject involv
and a tech
ecific envir
constructio

y's nuclear
ed by state
clear Safet

ng Managem

e Spanish 
venture En
e deadline 

 Vandellos 2 –

ons, Spain 
without th

in Decem
heir origina

o be safe. 
es of Alma

a low- and
d by West
vel waste i
11 - The S

ca Province
e, marking 
that had vo

d construct
lmacén tem

08 million) 

ves buildin
hnology ce
ronmental e
on can be
r reactors a
e-owned nu
ty Council i

ment     Wo

Nuclear S
ndesa-Iberd

for filing a 

– Spain 

is plannin
eir installe

mber 2009 
al 40 years
An examp

araz-Trillo p

d intermed
inghouse 
s still on ho

Spanish go
e) to store
the end o

olunteered

tion of the
mporal cen
and bring a

ng a dry s
enter to su
evaluations
gin.  The A
are filling u
uclear was
in 2006 —

orldwide Pan

Safety Cou
drola), the 
license ren

the ope
new del
renewal
 
In 27 
Nucleno
operatin
Industry
said in a
 
In Nove
Approve
 

g to have 
ed capacity

a new law
s’ useful lif
ple of this 
plants and 

diate-level 
Electric Sp
old.   
overnment 
e the cou

of a nearly 
 to host su

e centralize
ntralizado 
an average

storage fac
upport the 
s have to b
ATC is ne
up. Accord

ste manage
the ATC w

norama of N

uncil (CSN)
operator 

newal dem
erations of 
lay, Nucle
 license. 

May, 20
or has sub
ng licence 
y, Energy a
a statemen

ember 201
es Trillo Op

nuclear po
y being re

w was ap
fe, if the co
was the a
Vandellos 

repository 
pain (WES

has picked
ntry's spe
two-year s

uch a facilit

ed storage
de España
e of 300 job

cility for sp
site, it sai

be perform
ecessary be
ding to a g
ement com
would hold 

Nuclear Ene

) has appr
of the Ga

mand  that w
f Garoña u
nor will ha

14 the G
bmitted a r

in Spain
and Touris
nt. 

14 Spain’s
perating Lic

ower plants
eplaced th

proved wh
ountry’s Nu
authorizatio
2, by an a

in operatio
S). The de

d a site (a
nt nuclear
selection p
y.  

e facility, k
a), is estim
bs to the re

pent fuel an
id. The mi

med and au
ecause sp

generic des
mpany Enre

an estimat

rgy – Novem

roved a req
aroña nucl
would have
until 2019.
ave time to

Garona’s 
request to 
n to the M
m, the com

s Nuclear 
cence Unti

s closed at 
hrough oth

hich allows
uclear Safe
on, in Jun
dditional 1

on since 1
ecision on 

at the city o
r fuel and 
process tha

nown by it
mated to co
egion. 

nd vitrified
nistry said

uthorization
pent fuel po
sign of the
esa and ap
ted 6,700 m

mber 2014  

quest from
lear power
e extended
. With this
o submit a

 operator
renew the

Ministry of
mpany has

Regulator
l 2024 

the end of
her nuclear

s plants to
ety Counci
e 2010, to
0 years. 

980’s - “E
a storage

of Villar de
high-leve

at involved

ts Spanish
ost Eur700

d high-leve
d additiona
ns obtained
ools at the
e facility —
pproved by
mt of spent

 

  62

m 
r 
d 
s 
a 

r  
e 
f 
s 

r 

f 
r 

o 
l 

o 

l 
e 

e 
l 

d 

h 
0 

l 
l 

d 
e 

— 
y 
t 



P

 

PL.G – Strat

storage
“cohere
ministry
safety 
Japane
the seis
 
 In Au
unanim
nuclear
power 
plants’ 
bases. 
that nu
Almara
 
The ne
electric
 
Swede

 

Country

Sweden
 

 
Swede
electric
(Barseb
amount
reactor
and 20
per eac

tegic Planni

e and will 
ence and c
y said. Spa
systems a

ese event. 
smic occur

gust 2011
mously app
r power pla
plants had
safety ma
According

uclear powe
az-Trillo wa

ew governm
city mix will

en 

y Reactors 
operatio

n 10 
 

n has 10 
city in 201
bäck) for p
ted to appr
rs (BWR-60
05. With a
ch million in

ng Managem

replace c
consistency
ain’s Minis
at all Spa
Along the 

rrence and 

1, Spain’s
proved a 1
ant (up to 2
d passed 
argins mak
gly, María T
er must co

as grant wit

ment elect
 be one tha

in 
n 

installed 
capacity (

9.3

nuclear re
13.  There
political rea
roximately 
00MW) and
 population
nhabitants

ment     Wo

current tax
y and unify
ster for Ind
anish nucl
same line
flood risks

 nuclear 
0-year lifet
2021).  On
the stress
ke them c
Teresa Do
ontinue as 
th more 10

ed in Nove
at ensures

MW) 
React

cons
388 
 

eactors in 
e are 3 c
sons.  The
1150 MW,
d 2 (BWR-
n of about 
.  

orldwide Pan

fue
lev
lev
In 
has
ene
pre
ene
wa
gen
dol
 
Nuc
 
Th

xes impose
y the tax sy
dustry, Mig
ear power

e, he decla
s have bee

regulator
time exten
 Septembe

s tests pro
capable of 
ominguez, 

part of Sp
 year life o

ember 201
s the reduct

ors under 
struction c

0 

operation 
closed rea
e capacity i
,  practicall
-615 MW), 
9 million, t

norama of N

el, 2,600 c
vel waste 
vel waste. 

October 2
s propose
ergy as 
esented to
ergy tax is

aste resu
neration at
llars) per k

clear Power P

e second 
ed by auto
ystem of va
guel Sebas
r plants, t
red that ad
n ordered.

(Consejo 
nsion for th
er 15, the C
posed by 
resisting 
president 
pain’s elec

operation, u

11 has alre
tion of CO2

capacity   und
construction (M

0 

that produ
actors, 1 f
increase o
ly matching
that were 

this repres

Nuclear Ene

cubic met
and 12 cu

2012 the S
ed two ne

part of 
o parliame
s the prod
ulting from
t 2.190 eu

kilo of heav

Plant   Almaraz

tax is o
onomous 

arious auto
stián, called
to draw o
dditional as
 

de Segu
he 2 nucle
CSN inform
the Europ
accidents 
of FORO 

ctricity mix.
until 2014. 

eady state
2 emission

der 
MW) 

genera
201
63

uced 63.72
for end-of-
f the count
g the capa
premature

sents appro

rgy – Novem

ters of int
ubic meter

Spanish g
w taxes o
a draft l
nt. The fir

duction of 
m nuclea
uro (EUR) 
vy metal pro

z-Trillo  

n radioact
regions. It
nomous re
d for a rev

on the les
ssessment

uridad Nuc
ear units o
med that al
pean Union
beyond th
NUCLEAR
. In Novem
  

ed that the 
ns.  

ated energy 
3 (TWH) g

3,72 
 

2 TWh or 
-life (Ages
try’s existin
city of Bars

ely shut dow
oximately o

mber 2014  

termediate-
rs of high-

government
on nuclear
law being
rst nuclear
radioactive
ar power
(2.878 US
oduced. 

tive waste
t will bring
egions”, the
view of the
ssons from
ts covering

clear-CSN)
of the Ascó
ll 8 nuclear
n and that
heir design
R, declared
mber 2014

Spanish 

% of total ener
generated in 20

42,7 

42.7 % of
sta) and 2
ng reactors
sebäck 1-2
wn in 2004
one reactor

 

  63

-
-

t 
r 
g 
r 
e 
r 

S 

e 
g 
e 
e 
m 
g 

) 
ó 
r 
t 
n 
d 
, 

rgy 
013

f 
2 
s 
2 
4 
r 



P

 

PL.G – Strat

banning
allowed
country
 
Vattenf
build a
compan
 Under 
shut. R

Nuclear P
 
Nuclea
 
 With a
forty ye
In Jun
indepen
a site (Ö
facility f

tegic Planni

g the cons
d to be bui
y’s generat

fall Compa
another po
ny's nuclea
Swedish l

Reactors m

Power Station

ar wastes

 nuclear g
ears, opera
ne 2009, 
ndent com
Östhamma
for spent fu

ng Managem

struction o
ilt to replac
ting capacit

any wants 
ower reac
ar power de
law, new r

may only be

n  Forsmark 

s 

enerating f
ation safety
the Nucle

mpany run b
ar municipa
uel.  

ment     Wo

of new rea
ce the olde
ty and ens

to buy lan
ctor, Mats 
evelopmen
eactors ma
e built at t

fleet where
y and waste
ear Fuel 
by the ope
ality) near t

orldwide Pan

actors, and
est ones re

sure energy

nd adjacen
Ladeborn

nt unit, said
ay be built
the sites o

e all reacto
e storage p
and Wast
rators of n
the Forma

norama of N

Ringhals
power pl
 
Electric
domina
hydro w
grid’s c
 
The ex
rates w
rivers a
of new 
 
In Jun
officially

d since Ja
eaching en
y supply se

nt to the R
n, the dir
d in a June
t to replace
f the three

op
Fo
 
 B
wi
be
mo
en
Sw
Pr
de
re
to 

ors have be
processes 
te Manage

nuclear pow
rk plant to 

Nuclear Ene

s nuclear po
ant in Scandi

city produ
ated by two
with abou

capacity, an

xpansion 
was limited
and prohib
reactors.  

e 2010, 
y abolish
anuary 201
nd-of-lifetim
ecurity.  

Ringhals nu
rector of 
e 3statemen
e units tha
e existing n
perating in
orsmark an

y 2025 at
ll reach th

e closed re
ore than 
nergy in 
wedish gov
rime Min
ecision wil
place nucl
the end of

een operat
are a cons
ement Co
wer plants 
host the co

rgy – Novem

ower plant is
inavia.   

ction in 
o generatin
t 50% of 
nd nuclear 

of such 
d by laws 
iting the co

country’s 
hed the 
11 new re
me or to in

uclear pow
the Swed
nt. 
t will be pe
nuclear po

n Sweden:
nd Oskarsh

t least fou
e end of li

esulting in 
22 TWh 
the cou

vernment, 
nister, vo
ll be mai
lear reacto
f their usef

ting for twe
stant conce
ompany - 
in Sweden
ountry’s fin

mber 2014  

s the larges

Sweden i
ng sources 

the powe
with 45%. 

production
protecting

onstruction

authorities
legislation

eactors are
crease the

wer plant to
ish power

ermanently
ower plants
 Ringhals

hamn.        

ur reactors
ife and wil
the loss of
of steady
ntry. The
through its

owed the
ntained to
ors coming
ul lives.  

enty two to
ern. 

SKB, an
n, selected
nal storage

 

  64

t 

is 
- 

er 
 

n 
g 
n 

s 
n 
e 
e 

o 
r 

y 
s 
, 
               

s 
l 
f 
y 
e 
s 
e 
o 
g 

                    

o 

n 
 

e 

     



P

 

PL.G – Strat

area co
residen
 
The op
schedu
Manage
one of 
why it s
 
 

Switze
 

 
Switzer
PWR a
accoun
represe
 
These 
are due
construc
when th
 
Propos
periodic
develop
 

Count

Switzerl

tegic Planni

ompeted w
nts favor th

peration sta
ule is met
ement Com
complete 

should be d

erland  

rland has 5
and BWR

nting for 36
ents approx

plants wer
e to expire
ction applic

he Fukushim

sed laws c
c assessm
pment as a

try React
opera

land 5

ng Managem

with one a
e repositor

arting date 
t. Accordin
mpany (SK
transparen

done, and 

5 operating
R type rea
6,4% of the
ximately on

re designe
e between

cations for n
ma  accident

alling for a
ments of 
a means fo

ors in 
ation 

install
capac

5 3

ment     Wo

another to 
ry.  

of the fina
ng to the 
KB), Inger 
ncy with th
how a plac

g nuclear r
actors, wh
e country’s
ne reactor 

d for 50 ye
n 2019 an
new nuclea
t occurred a

a ban on n
the count

or energy p

led 
city (MW) 

Rea
co

.308 

orldwide Pan

host the f

al repositor
spokespe

Nordholm,
he commun
ce for it will

reactors (3
ich produc
s electric g
per each m

ears’ opera
d 2034 wh
r plants we
and, as a co

nuclear en
try’s energ

policy chang

actors under 
onstruction 

0 

norama of N

facility, and

ry will poss
erson of t
 the policy
nities, stat
l be found.

,352 MW i
ced 24.99
grid. With a
million and 

ation and t
hen they w

ere under re
onsequence

ergy are n
gy situatio
ges.  

capacity   un
construction (

0 

Nuclear Ene

Östh
Selec
cons
stora
 
Ever
10,0
test 
Hard
mod
fuel 
stati
As 
polic
enco
know
prop
The 

d more th

sibly be in 2
the Nuclea
y that has l
ing what is
 

nstalled ca
9 TWh of 
a populatio
a half inha

their curre
will reach 
eview by Sw
e the proces

not overly 
on vis-à-v

der 
MW)

generat
2013

24

rgy – Novem

hammar –
cted s

struction 
age 

ry year, m
000 people

caverns 
d Rock lab
del where 

from nucl
ons can b
general in

cy, the pop
ouraged t
w the 
posed. 

communit
an 80% o

2023 if the
ar Fuel a
led to this 
s meant to

apacity) dis
electricity

on of 7.6 m
abitants. 

nt operatin
lifetime lim

wiss federa
sses were p

rigid and p
is world t

ted energy 
3 (TWH) 

%
ge

4.99 

mber 2014  

– Sweden
ite for
of waste

more than
e visit the

of Aspo
boratory, a
the spent
ear power
be stored.
nformation
pulation is
to get to

solutions

ties in the
of the loca

e proposed
nd Waste
position is

o be done,

stributed in
y in 2013
million, this

ng licenses
mits. Three
l authorities
ut on hold. 

provide for
technology

% of total energ
enerated in 201

36,4 

 

  65

n 
r 
e 

n 
e 
o 
a 
t 
r 
 

n 
s 
o 
s 

e 
l 

d 
e 
s 
 

n 
, 
s 

s 
e 
s 

r 
y 

gy 
13



P

 

PL.G – Strat

There w
saying 
safe (a
Switzer
The Ur
provide
 

 
Nuclea
 
Switzer
wastes
Sellafie
the fina
schedu
fuel wh
7,300 m
 
The co
low- an
a total 
transpo
researc
 
Produc
such se
Switzer
prelimin
 
Ukrain

 

Country

Ukrain
 

Ukraine
1000MW
RBMK 
with 6 V

Bez
Bez
Gös
Müh
Leib

tegic Planni

was also h
that Switze

according 
rland's ene
ranium for f
ed by a var

ar wastes

rland has b
. In the m

eld (Englan
al repositor
uled for 202
hich, at the
m3), depen

ompany res
nd intermed

of 93,000
ort, interim 
ch and dev

cers of me
ervices.  C
rland will d
nary tests a

ne 

y Reactors
operatio

ne 15 

e has 15 re
W and 2 V
725 MW).

VVER type

Reactor 

nau 1
nau 2

sgen
hleberg
bstadt

ng Managem

high suppo
erland's ex
with pools

ergy mix an
fuel that su
riety of con

s 

been long l
meantime, 
nd) and La 
ry is availa
24. Every y
e end of t
ding on the

sponsible f
diate-level 
0m3. The c

storage, a
velopment, 

dical wast
Considering
do the sam
are that the

s in 
on 

installed
capacity

13.10

eactors in 
VVER 400 
. Zaporozh
e reactors, 

O

KK

NO

Swis

ment     Wo

rt for the c
xisting reac
s in Octob
nd more de
upplies the
tractors, an

looking for
such wast
Hague (Fr

ble. The op
year, the fi
heir planne
e operating

for nuclear
radioactive

costs gene
and deep g
are alread

tes pay a 
g the Fuku

me tests as
e nuclear p

d 
y (MW) 

React
con

07 

operation 
MW) and 4

he nuclear
950 MW e

perator

NOK
NOK

KG/Alpiq
BKW

OK/Alpiq

ss Powe

orldwide Pan

continued u
ctors shoul
ber 2013).
ebate is nee
e plants is p
nd fuel fab

r a suitable
tes are tra
rance), but
peration st
ve Swiss r
ed lifespan
g condition

r waste ma
e and was
erated by 
geological 
dy charged 

fee to the 
ushima eve
s other nati
plants have

tors under 
struction c

2 

with an ins
4 closed un
power sta
ach.  

Type

PWR
PWR
PWR
BWR
BWR

r Reacto

norama of N

use of nucl
d remain i
.Nuclear e
eded  abou
procured o

brication is 

e site to bu
ansported 
t should re
tarting date
reactors pr
n, will tota
s of each p

anagement
te from me
decommis
storage of
to consum

governme
ent, althou
ions of the
e high safe

capacity   und
construction (M

2.000 

stalled cap
nits (Chern
ation in we

MWe net

365
365
985
372
1165

rs in Ope

Nuclear Ene

lear power
n operation

energy is 
ut its plann
on world m
similarly di

ild a final r
to interim 

eturn to Sw
e of the wa
roduce aro
al 3,000 to 
plant.   

t in genera
edical activ
sioning of 
f such mat
mers on ele

ent which 
ugh not a 
e EU. The 
ety levels.  

der 
MW) 

genera
201

78

pacity of 13
nobyl – 3 R
est Ukraine

start
operati

1969
1971
1979
1971
1984

eration 

rgy – Novem

r, with 68%
n as long a
an essent

ned phase 
arkets, enr
iverse. 

repository f
storage f

witzerland a
aste storage
und 75 ton
4,300 ton

al also esti
vities will b

plants, st
erial, besid

ectricity bills

is respons
member o
conclusion

ated energy 
3 (TWH) 

8,17 

3,880 MW 
RBMK 925 
e is Europe

t 
ion

clo
(ap

9 20
20

9 20
20

4 20

mber 2014  

% of people
as they are
tial part of
out.  
richment is

 

for nuclear
facilities in
as soon as
e facility is

ns of spent
ns (around

mates that
bring this to
torage and
des related
s. 

sible for al
of the Bloc
ns from the

% of total ene
generated in 2

43,6 

(13 VVER
MW and 1

e’s largest

osure 
prox.)
019
021
029
022
034

 

  66

e 
e 
f 

s 

r 
n 
s 
s 
t 
d 

t 
o 
d 
d 

l 
, 

e 

rgy 
2013 

R 
1 
, 



P

 

PL.G – Strat

In 2012
the co
dimens
people 

VVER)
operatio
 
Russia
Khmeln
constru
and pla
 
A 20-ye
Nuclea
 
Accord
reactor
down b
require
 
In Octo
energy 
5GW o
A decis
to rang
says. T
Strateg
 
On 16 
2023 T
year ex

tegic Planni

2, Ukrainia
untry’s ele

sions of th
and consu

; in additio
on.  

n compan
nitski powe
uction had 
ant 4, 28%.

ear extens
r Regulato

ing to data
rs in Ukrai
by 2035, a
ments.  

ober 2012 
policies, w

of new nuc
sion on new
ge from 12 
The report s
gy, which d

December
The State N
xtension of 

ng Managem

an nuclear 
ectric pow
e state of 

umes almo

on, Rovno’

y Atomstro
er station (
been susp
.  

sion of the 
ory Inspecto

a from the
ne, with 9 
and the ot

The Intern
where they

clear capac
w build is e
billion US

says nucle
etails ener

r 2013 - So
Nuclear Re
f the operat

ment     Wo

power plan
wer. With 

Minas Ge
st double t

’s Unit 4 (

oyexport w
(1000MW –
pended in 

operating 
orate of Uk

e World N
being inte

thers are 

national En
y say Ukra
city, for wh
expected b

S dollars (U
ear energy 
rgy policy u

outh Ukrai
egulatory I
tion license

orldwide Pan

nts produc
about 45 

erais, in Br
the energy 

1000MW –

will comple
– VVER, e
1990. Con

licenses f
kraine (SNR

uclear Ass
ended to r
new plant

nergy Agen
aine will n

hich it has 
between 20
USD) (9.2 
is “a key p

until 2030.

ne-1 nucle
nspectorat
e for the So

norama of N

ced 84.885
million pe

razil, it ha
per capita

 
Zapor
 
Ukrai
are c
– as 
Russ
fuel. 
broug
count
subst
 
In 
comm
comm
Khme

– VVER) w

ete the co
each), as a
nstruction w

for Rovno 
RI or SNRC

sociation –
replace old
ts to meet

ncy – IEA  
need betwe
already dr

015 and 20
billion euro

pillar” of the
  

ear power p
te (SNRI) o
outh Ukrain

Nuclear Ene

 TWh, rep
eople (201
s a reacto

a of Brazilia

rizhia Nucle

ne’s prima
coal, gas a

well as oi
ia, which a
Such ener

ght politica
try which 
titutes for e

2004 U
missioned 
mercial op
elnitski st
was comm

nstruction 
approved in
work on un

1&2 was 
C) in Dece

– WNA the
der ones s
t country’s

released a
een three 
rawn up a 
018 with in
o) to USD 
e country’s

plant gets 
of Ukraine
ne-1 nucle

rgy – Novem

resenting 4
10 census
or for ever
ans.  

ear Power 

ary energ
and uranium
il – is imp
also suppli
rgy depen
al problem

would lik
energy sup

Ukraine c
and 

peration U
tation (10

missioned a

of units 3
n October 

nit 3 is 75%

granted by
ember 2010

ere exist 1
scheduled 
s future co

a review o
gigawatts 
list of pos

nvestment c
20 billion,

s draft Upda

10-year ex
e has appro
ar power p

mber 2014  

46.20 % of
s) and the
ry 3 million

Station  

gy sources
m, but gas

ported from
ies nuclear
dence has

ms for the
ke to find
plies.  

completed
put into

Unit 2 of
000MW –
and started

3 and 4 of
2008. The

% complete

y the State
0. 

13 planned
to be shut

onsumption

f Ukraine’s
(GW) and
sible sites
costs likely
 the report
ate Energy

xtension to
oved a 10-
plant.  

 

  67

f 
e 
n 

s 
s 

m 
r 
s 
e 
d 

, 
o 
f 
– 
d 

f 
e 
e 

e 

d 
t 
n 

s 
d 
.
y 
t 
y 

o 
-



P

 

PL.G – Strat

 
The 95
this ex
underg
and mo
other tw
 
Nuclea
 
Ukraine
Cherno
by a nu
sarcoph
 
After th
which w
of the r
Non-Pr
 
In 1991
intercon
world’s
due to 
have re
Memor

North
Khme
Khme
Rivne
Rivne
Rivne
Rivne
South
South
South
South
Zapor
Zapor
Zapor
Zapor
Zapor
Zapor
Total (

R

tegic Planni

0 MW, com
xtension, th
oing pre-s

odernizatio
wo units at 

ar wastes

e does not 
obyl’s 4 rea
uclear acc
hagus, and

he fall of th
were in its 
risk of any
roliferation 

1, Ukraine
ntinental b
 third large
commitme
espected i
randum sig

hwest:
elnitski 1
elnitski 2
e/Rovno 1
e/Rovno 2
e/Rovno 3
e/Rovno 4
h:
h Ukraine 1
h Ukraine 2
h Ukraine 3
rozhe 1
rozhe 2
rozhe 3
rozhe 4
rozhe 5
rozhe 6
(15)

Reactor

ng Managem

mmissioned
he unit wi
tartup test
n work has
South Ukr

s 

reprocess
actors are 
cident, with
d a new pro

e Soviet U
territory a

y accident 
Treaty - N

e had on it
ballistic mis
est nuclea

ents to Trea
ts territoria

gned with R

Ty
V=P

V-
V-
V-
V-
V-
V-

V-
2 V-
3 V-

V-
V-
V-
V-
V-
V-

13,1

Ukra

ment     Wo

d in 1983, 
ill continue
s after a 2
s been und
raine, until 

 its wastes
being dec

h explosion
otective str

nion, Ukra
and their tra

with atom
PT.   

ts territory 
ssiles (ICB
r arsenal. 
aty on the 
al integrity

Russia, the 

ype
PWR

320
320
213
213
320
320

302
338
320
320
320
320
320
320
320
168 MWe ne

aine's Re

M

orldwide Pan

had been 
e generatin
280-day ou
dertaken. A
2015 and 

s and these
commission
n and relea
ructure is b

aine negotia
ansformati
ic weapon

1,900 str
Ms) and 45
Ukraine a
Non-Prolife

y and sove
United Sta

950
950
402
416
950
950

950
950
950
950
950
950
950
950
950

et (13,835 M

eactors

MWe net

norama of N

granted a 
ng until D

utage durin
A similar ex
2019, resp

e are stored
ned. Unit 4
ase of rad
being built o

ated the re
on into nu
s and bein

ategic nuc
5 strategic
greed to g
eration of N
ereignty co
ates and E

Aug 19
Aug 20
Sep 19

jul/82
May 19
late 200

Oct 198
Apr 198
Dec 19
Dec 19
Feb 19

mar/8
Apr 198
Oct 198
Sep 19

MWe gross –

 in oper
Start Comm

operatio

Nuclear Ene

30-year op
December 
ng which re
xtension co
pectively. 

d at the pla
4 which wa
dioactivity, 
on it.   

epatriation 
clear fuel, 
ng enabled

clear warhe
c bombers.
give up tho
Nuclear W
ontained in
England.  

88
05
81

2
87
05

83
85
89
85
86
7
88
89
96
– Energoat

ration
mercial 
on

rgy – Novem

peration lic
2023. It is

epairs, reco
ould be gra

ants thems
as destroye
is encapsu

of nuclear 
thereby rid

d to sign th

eads along
 That cons

ose weapo
eapons - N

n the 1994

2018, 20
2035, 20

2030
2031

2017, 20
2035, 20

2023, 20
2015, 20
2019, 20
2015, 20
2016, 20
2017, 20
2018, 20
2019, 20
2026, 20

tom May 20

Scheduled c
likely clo

mber 2014  

cense. With
s currently
onstruction

anted to the

selves. 
ed in 1986
ulated in a

 warheads
dding itself
he Nuclear

g with 176
stituted the
ons, in part
NPT and to
4 Budapest

32
50

32
50

33
30
34
30
31
32
33
34
41
13)

close, 
se

 

  68

h 
y 
n 
e 

6 
a 

s 
f 
r 

6 
e 
t 
o 
t 



P

 

PL.G – Strat

 
Baltic
 
Being t
to join 
credit w
include

Lithua
 

In Dece
shut do
nuclear
controv
the plan
interme
signed 
country
 
As a co
2010. A
with E
implem
Russia
reductio
 
On July
equippe
should 
Anothe
2 VVER
Lithuan
for 201
guaran
 
On 15 
site, bu
second
not to g
be com

tegic Planni

c countrie

too small to
into a con

which they 
e Poland, b

ania 

ember 200
own, as pa
r plant Ign
vert the op
nt’s own si
ediate-leve
with Swed

y, pending 

onsequenc
A proposal

Estonia. Th
mentation p

, besides a
on. 

y 14, 2011 
ed with an
be signed

er solution f
R with a c
nia and Pol
16 and 20
teed custo

Oct 2012 
ut the cou
d referendu
go ahead w

mmercially o

ng Managem

es (Lithu

o bear the 
nsortium to

are entitle
ut it had de

09, Lithuan
art of its EU
nalia 2 (1.3
pinion of th
ite (AREVA
l wastes fr
den for con
the availab

ce of the re
 already ex
his is cla
project to 
assisting in

Lithuania 
n ABWR ty
d in 2011,
for the reg

capacity of 
land. Start 
018. Inves

omers.  

Lithuanian
untry’s like
um could b
with the pr
operationa

ment     Wo

Other Eu

uania, Est

constructio
o build a p
ed to with t
ecided not 

ia’s last rea
U accessio
300-MW R
e Europea

A contract t
om plant d
nstruction 
bility of oth

actor shutd
xists for a 

assified by
ensure en

n complying

selected H
pe reactor
, with the 
ion’s energ
1200 MW
of constru

stor prese

ns voted a
ly new rul
e held in tw
oject is ex
l by 2021 o

orldwide Pan

uropean 

tonia and

on costs of
plant. Toge
the Nordic 
participate

actor (RBM
on commitm
RBMK) in o
an authoriti
to be paid 

decommiss
of a transm
er nuclear 

down, the c
reactor (V

y the inte
nergy secu
g with Euro

Hitachi-GE 
r, expected

project’s c
gy shortage

W each, loc
ction is sch

entation ha

against a n
lers said n
wo years. A
pected in 2
or 2022. 

norama of N

Countrie

d Latvia)

f a nuclear
ether, they 

Investmen
e.  

MK) that wa
ments.  Lith
operation u
ies.  An in
by the Eur

sioning. In M
mission lin
plants.   

country’s p
isaginas) i

erested go
urity and c
opean goa

as the sup
d to be in o
cost estim
e is the Ru
cated in Ka
heduled fo
as termed 

new nuclea
no final de
A final inve
2015. Hitac

Nuclear Ene

es 

) 

r plant, the 
can also 

nt Bank. Th

as operatin
huania had
up to 2012
terim repo
ropean Un
March 201
e to carry 

price electr
n Lithuania

overnments
cut down 
als of green

pplier of the
operation i

mated at up
ussian cons
aliningrad 
r April 201

the Proje

ar plant at 
ecision has
estment de
chi has sa

rgy – Novem

Baltic cou
benefit fro

he Project 

ng in the co
d been tryi
2, but was
sitory will 
ion) to stor
0, an agree
electric po

ric power ro
a under a c
s as an 
gas depen
nhouse ga

e new Visag
n 2020. Th
p to 5 bill
struction p
neighborin
1 and plan
ect a bus

the Ignali
s been ta
ecision on 
id the new

mber 2014  

ntries wish
om lines of
could also

ountry was
ng to keep

s unable to
be built on
re low- and
ement was

ower to the

ose 31% in
consortium
immediate

ndence on
s emission

ginas plant
he contract
ion Euros

proposal for
ng (10 Km)
nt operation
siness with

na nuclear
ken and a
whether or

w unit could

 

  69

h 
f 
o 

s 
p 
o 
n 
d 
s 
e 

n 
m 
e 
n 
n 

t 
t 
. 
r  
)  
n 
h 

r 
a 
r 
d 



P

 

PL.G – Strat

In 2014
equipm
June. 

 

 

 

 

 

tegic Planni

4 the Ignal
ment disma

ng Managem

ina nuclea
antling and

ment     Wo

ar power pl
d decontam

          
 

orldwide Pan

ant‘s (INPP
mination. T

norama of N

P) Unit 2 c
The projec

Nuc
equ

Nuclear Ene

commence
ct must be

clear Power Pla
uipment disma

rgy – Novem

es Unit 2 T
e complete

ant  Ignalina-2 
ntling and deco

mber 2014  

urbine Hal
ed in 2021

 
ontamination 

 

  70

l 
1 



P

 

PL.G – Strat

C - A

 
The Afr
for elec
especia
extreme
 
Besides
to prov
There e
supply 
 
Nuclea
have it
Qatar &
Sudan.
Namibi
 
There a
to 200 
countrie

tegic Planni

Africa / 

rican conti
ctricity gen
ally in rura
e droughts

s presentin
vide the co
exists an u
for the peo

r power is 
t. In the M
& Kuwait, 
 In west, c
a 

are program
MW), led 
es on the c

ng Managem

Middle

Construction

nent has h
neration. S
l areas, ina

s, high oil p

ng high los
ountries wi
urgent nec
oples of tha

under ser
Middle Eas

Yemen, Is
central and

ms in nucl
by the Uni
continent w

ment     Wo

e East /

n at Barakah 1

huge fossil 
Still, electr
asmuch th

prices, conf

sses, the e
th the nec

cessity of e
at continen

ious consid
st and Nor
srael, Syria
d southern

ear manpo
ted States

without reso

orldwide Pan

/ Africa
 

1 in the UAE (P

reserves a
rification a
he countrie
flicts and to

existing pow
cessary su
ensuring th
nt. 

deration in
rth Africa: G
a, Jordan, 
n Africa: N

ower trainin
s that could
ources. 

norama of N

ans Co

Photograph co

and hydro 
nd consum
s are unab
o the gene

wer transm
pport for d
he quality 

n over 20 c
Gulf states
Egypt, Tu
igeria, Gha

ng and in t
d be the m

Nuclear Ene

ountries

ourtesy of ENE

sources th
mption are
ble to use 
ral shortag

mission sys
domestic e
and reliab

countries w
s including
nisia, Liby
ana, Sene

the design 
most econom

rgy – Novem

s  

EC). 

hat can be 
e at very l
their reser

ge of resou

stems are 
electricity d
ility of elec

which do no
g UAE, Sau
ya, Algeria
gal, Kenya

of small re
mical optio

mber 2014  

harnessed
low levels
rves due to
rces. 

insufficient
distribution
ctric power

ot currently
udi Arabia
, Morocco
a, Uganda

eactors (50
on for most

 

  71

 

d 
, 

o 

t 
. 
r 

y 
, 
, 
, 

0 
t 



P

 

PL.G – Strat

Egypt
Egypt h
no long
contrac
intende
first nuc
 
It was 
future r
to build
The se
 
The ac
activitie
framew
constru
Russia 
person
the ten
project 
 
Egypt h
neutron
 
Ghana
 
Ghana 
Econom
electric
Americ
 
The Gh
percent
signed 
support
to study
will be 
 
Ghana 
operati
GHARR
 

Israel 
Israel i
Nuclea

tegic Planni

t 
 

has not a la
ger than 3 m
ct with the 
ed to devel
clear powe

expected 
reactor, bu
d 4 nuclea
lected site 

ctivities cov
es concern
work. This 
uction of th

are unde
nel training

nder’s cond
till its impl

has 2 rese
n physics, a

a 
has a re

my. The el
city for Gha
can compan

hana Atom
t of the co
with Rosa

t these act
y potential 
prepared.  

has no ex
ng a small
R-1. 

 
s not a me
r Weapons

ng Managem

arge quant
more deca
6 foreign 

op activitie
er plant. 

that by 20
t the intern

ar power p
is El-Daba

vered by s
ning nuclea
should allo

he planned
r way for 
g in regula
ditions is th
ementation

earch reac
and radiois

ported pop
lectrical en
ana and its
ny VALCO

ic Energy 
ountry’s ins
atom (Russ
tivities in th
joint proje

xisting com
 Chinese r

ember of t
s (NPT), bu

ment     Wo

tity of fuel, 
ades. For th

consultan
es that will 

012 author
nal conflict 
lants by 20
aa on the M

such biddin
ar plant saf
ow the co

d plants the
future wor

atory matte
hat whoev
n. 

ctors dedic
sotope prod

pulation of
nergy com
s neighborin
 (Volta Alu

Commissio
stalled capa
sia) for de
he West A

ects and a d

mmercially o
research re

the IAEA o
ut it has be

orldwide Pan

and foreca
hese and o
t firms tha
assist in th

rities had h
had postp

025, with t
Mediterrane

ng process
fety and m
untry to ris
emselves. 
rk in urani

ers, and nu
ver wins w

cated to ac
duction. 

f about 24
es from  t
ng countrie

uminium Co

on has said
acity by 20

evelopment
African cou
draft frame

operationa
eactor know

or a signat
een reporte

norama of N

asts are th
other reaso
at joined th
he preparat

had define
pone the de
the first on
ean coast.

s include t
onitoring, q
se to inter
In addition
ium prosp

uclear cons
ill take the

ctivities foc

4 million p
the Akosom
es. Most of
ompany) 

d nuclear p
020. A me
t of nuclea
ntry. A wo

ework agre

al nuclear u
wn as the 

tory of the 
ed that it d

Nuclear Ene

hat oil and 
ons, Egypt 
he compet
tory phase

ed the type
ecision. Th
ne coming 
 

training of 
quality sys
rnational st
n, cooperat
ecting and
struction a
e responsib

cused on 

people. It 
mbo Dam 
f this energ

power coul
morandum
ar energy 
rking grou

eement on 

units, but s
Ghana Re

Treaty on
develops a 

rgy – Novem

gas reserv
is expecte
itive biddin

e toward the

e and supp
he country 

on stream

teams, es
stems, and
tandards p
tion agreem
d mining, s
nd operatio
bility of fin

neutron ra

is a Midd
that provid

gy (80%) g

d provide a
m of coope

and infrast
p will be e
areas of co

since 1994
search Re

n Non-Prol
complete 

mber 2014  

ves will last
ed to sign a
ng process
e country’s

plier of the
is planning

m by 2019

specially in
 regulatory

prior to the
ments with
specialized
on. One of
ancing the

adiography

le Income
des hydro-
goes to the

at least 10
ration was
tructure to

established
ooperation

4 has been
actor-1, or

iferation of
program in

 

  72

t 
a 
s 
s 

e 
g 
.  

n 
y 
e 
h 
d 
f 

e 

, 

e 
-
e 

0 
s 
o 
d 
n 

n 
r 

f 
n 



P

 

PL.G – Strat

this fiel
sensitiv
countrie
 
A nucle
size of 
infrastr
first pla
develop
 
Israel h
and the
sites th
 

Jorda
In line
underst
for sele
on 09/1
carrying
energy 
 
As it pr
are imp
plannin

Image of 
 
The Un
any co
market 
and/or 

tegic Planni

ld and pos
ve context 
es’ concret

ear plant f
its grid (10
uctures) a
ant planne
ping a prog

has the Ne
e Soreq Nu
he country’s

an 
 

 with its 
tanding wit

ecting a co
15/09 Trac
g out nucl
for produc

roduces no
ported), an
ng to have 

f first reactor 

nited State
ooperation 

for the pu
other milita

ng Managem

ssibly has 
of nuclear
te intelligen

for electrici
0,000 MW)
nnounced 
ed to com
gram dedic

egev Nucle
uclear Res
s two resea

civil nucl
th reactor 

onstruction 
ctebel Eng
ear techno

ction of pot

o oil or gas 
nd given the
30% of its 

of Jordan (KA

s refuses t
in this are

urpose of p
ary intentio

ment     Wo

a strong n
r weapons 
nce data, w

ity generat
). Notwithst
that the c

me into op
cated to the

ar Researc
search Cen
arch reacto

lear energ
suppliers i
site for its 

gineering (G
ology deve
table water

and depen
e region’s 
energy sup

AERI) 

to permit J
ea necess

preventing, 
ons.   

orldwide Pan

nuclear mil
is very diff

which is als

tion would 
tanding, in

country will
eration ov
e sector of 

ch Center, 
nter (MAMA
ors are ope

gy program
n Canada 
nuclear po

GDF Suez
elopment e
r from the s

nds on poli
susceptibi
pplied from

 
Much of
deposits
65,000 t
exploit d
States.
 
 In add
mining w
2009, a 
the con
intended
training 
human r

Jordan to m
sitates nuc

according

norama of N

itary capac
ficult to ve
so not the f

have no r
 March 20
l be develo
ver the ne
renewable

13 km fro
AG) about
erating. 

m, Jordan
(AECL), Ja
ower statio
z company
efforts and 
sea.  

itically uns
lity to cons

m nuclear p

f this is driv
s in its te
tonnes) wh

despite the 

ition, Jord
with Areva 
contract w
struction o

d for both
of the c

resources. 

mine and e
clear fuel p
g to them, w

Nuclear Ene

city. But a
rify, given 
focus of th

room in Is
10, the gov
oping a civ

ext 15 yea
e energy so

m the city 
t 55 km fro

n has sig
apan and S
on. As a re
y) was cho

studies o

table supp
stant terror
power up to

ven by the 
erritory (res
hich the co
strong opp

dan has 
lasting 25

was signed 
of a 5 MW

h radioisot
ountry’s s
It is forese

enrich its ow
purchases 
weapons p

rgy – Novem

ny informa
the lack of
is paper.   

srael, given
vernment (
vil program

ars. Israel 
ources.  

of Dimona
om Tel Aviv

ned mem
South Kore

esult of suc
osen as a 
n the use 

pliers (97% 
rist attacks
o 2030.  

discovery 
serves es
ountry is p
position of 

signed its
5 years. In 

with South
Wt resear
tope produ
scientific a
een until 20

wn uranium
on the in

proliferation

mber 2014  

ation in the
f access to

n the smal
(minister of
m, with the

has been

a (KAMAG)
v, in which

moranda of
ea (Kepco)
ch process

partner in
of nuclear

of its fuels
s, Jordan is

of uranium
stimated at
planning to
the United

s uranium
December

h Korea for
rch reactor
uction and
and skilled
016.  

m; instead
nternationa
n problems

 

  73

e 
o 

l 
f 
e 
n 

) 
h 

f 
) 
, 
n 
r 

s 
s 

m 
t 
o 
d 

m 
r 
r 
r 
d 
d 

, 
l 
s 



P

 

PL.G – Strat

The co
of the f
winner 
finance
of Jorda
 
The mo
km nor
prepare
 
The Fu
power 
lower 
parliam
program
effect to
 
Kenya
 
In early
body c
nuclear
initiated
 
The Mi
detailed
constru
with.  
 
Compa
nuclear
the lev
electric
 
Kenya 
The co
auditor
ICT offi

Kenay’s
country
projecte

Apart fr
to build

tegic Planni

untry expe
first reacto
of the inte

e 49% of th
an.  

odel chose
rth of Amm
ed but have

ukushima a
reactors b
house of 

mentary En
m, includin
o endorse 

a 

y 2011, Ke
charged wi
r program 
d as a mea

nister of E
d plan and
uction of a 

any KenGe
r power pr
vels of res
city grid) ar

Power ha
ompany ha
, financial 
icer related

s Energy R
y stands at
ed that the

rom South 
d nuclear po

ng Managem

ects to beg
or in 2020 
rnational c
he project w

en was AE
man, with c
e not yet b

accident ha
being conte

parliamen
ergy & Min
g uranium
its cautiou

enya's Nati
ith acceler
 with all 

ans to mee

nergy, Kira
d schedule
nuclear pla

en, the larg
roject in an
servoirs’ w
e severely 

s begun re
as called f
accountan

d to plans t

Regulatory 
t about 1,2

e country w

Africa, Nig
ower plant

ment     Wo

gin constru
and secon

competition
with the re

ES92 (1000
cooling from
een signed

as brought
emplated o
nt voted 3
neral Reso
 exploratio
s proceedi

onal Econ
rating the 
the neces
t the growi

aitu Murung
e, and is 
ant, with a

gest electr
n attempt t

water used 
brought do

ecruiting s
for applica
nt, procure
to build a n

Commissi
200 MW a

will require a

geria is the
ts to meet a

orldwide Pan

ction of its
nd in 2025
n with mode
emainder u

0MW VVER
m a sewag
d. 

 no chang
over the ne
36 to 27 
ources Com
on. Howeve
ing. 

omic and S
country’s 

ssary elec
ing domest

gi, set up a
looking fo

all IAEA req

icity produ
o mitigate 
in hydro 

own. 

taff to man
ations for a
ment office

nuclear ene

ion (ERC) 
against an 
at least 1,8

e only other
a major pa

norama of N

 first plant 
5. The supp
el AES92 (

under the re

R). The sit
ge treatme

es to the n
ext 10 yea
in favor o

mmittee to 
er, JAEC s

Social Cou
economic 

ctricity gen
tic demand

a committe
or sites al
quirements

ucer, is see
the proble
power ge

nage its p
a project f
er, legal as
ergy projec

estimates 
installed c

800 MW of 

r country in
rt of its ele

Nuclear Ene

in 2014 to
plier will b
(VVER 100
esponsibili

te will be l
ent station.

nuclear po
ars. Howev
of a reco
suspend t

says the mo

uncil (NESC
growth, r

neration fra
d for electri

ee of 13 sp
ong Kenya

s for this ac

eking partn
ems cause
eneration (

lanned nu
feasibility t
ssistant, au
ct.  

that peak 
capacity of
power by 

n sub-Saha
ectricity dem

rgy – Novem

o reach the
e Russia (

00). The co
ty of the g

located in 
 Contracts

licy of Jord
ver, in May
ommendatio
the country
otion was 

C), the gov
recommend
amework 
ic power by

pecialists to
a’s coastli
ctivity to be

ners for a 
ed by droug
65% of th

clear ener
team leade
udit assista

power dem
f 1,500 MW
2016. 

aran Africa
mand by 20

mber 2014  

e operation
(Rosatom)
ompany wil
government

Majdal, 40
s are being

dan, with 2
y 2012 the
on by the
y’s nuclear
qualified in

vernment’s
ded that a
should be
y 2020. 

o prepare a
ne for the
e complied

4,200 MW
ghts, when
he nationa

rgy project
er, interna
ant and an

mand in the
W and it is

a with plans
015. 

 

  74

n 
, 
l 
t 

0 
g 

2 
e 
e 
r 
n 

s 
a 
e 

a 
e 
d 

W 
n 
l 

. 
l 

n 

e 
s 

s 



P

 

PL.G – Strat

Namib
 
Half of
problem
 
Namibi
uranium
use su
nuclear
uranium
 
In Nov
followin
manage
Nuclea
Develo
 

Nigeri

Nigeria
does h
Resear
country
 
Accord
a nucle
recruitin
commit
 
In Aug
intergov
decomm
1,000 m
to 4,00
 
Saudi
 
In 200
develop
similar 
the UK 
of coun
 
In June
the nex
 

tegic Planni

bia  
f the coun
ms of energ

a has no 
m and the w
uch potenti
r power p
m and nucl

ember 201
ng the sign
ement (EP
r Power C
pment Fun

ia  

a has a tot
have a res
rch and Tr
y. 

ing to Nige
ear power 
ng and tra
tted to adh

gust 2011
vernmenta
missioning
megawatts
0 megawa

i Arabia  

8, Saudi 
pment of a
agreemen
and with R

ntries with w

e 2011, Sa
xt two deca

ng Managem

try's electr
gy supply. 

nuclear el
world’s fift
ial to deve
lants inten
ear energy

12, the co
ning in Beij
PCM) contr
Company U
nd. 

tal capacity
search reac
raining at A

eria’s Atom
station unt

aining perso
ere to all s

1, Russia
al agreeme
g of Nigeria
s of electric
tts by 2030

Arabia sig
a civil prog
t was sign

Russia.  In 
which it ha

audi Arabia
ades at an 

ment     Wo

ricity is su

lectricity g
h largest. A
elop its nu
nded to co
y is focused

onstruction 
jing (China
ract. Swako
Uranium R

y of 2GW 
ctor that b
Ahmadu B

mic Energy 
til 2020 for
onnel spec

safety Stan

’s Rosato
ent to coo
a’s first nu
city through
0.  

gned a co
gram for n
ed with Fra
January 2
s signed n

a confirme
estimated 

orldwide Pan

upplied by 

eneration 
According 
uclear indu
omplete th
d on the en

of Swako
a) of the en
op Uranium
Resources 

 (in 2013
began ope
Bello Unive

Commissi
r electricity
cializing in 
dards esta

om and 
perate on 

uclear pow
h nuclear e

ooperation 
nuclear ele
ance, othe

2012 Saudi
uclear coo

d its plans
cost of 80 

norama of N

South Afr

plants, bu
to governm

ustry and 
he country
ntire fuel cy

op Uranium
ngineering,
m is an enti

Company

) and no c
eration in 2
ersity in Za

on (NAEC
y generatio

nuclear w
ablished by

Nigeria h
the desig

wer plant. N
energy by 

agreemen
ectricity ge
ers with So
i Arabia ha

operation a

s to build 1
billion doll

Nuclear Ene

rica, which

ut it is Afri
mental sou
to generat

y’s energy 
ycle. 

m’s Husab 
, procurem
ity owned b

y Limited a

commercia
2004 at th
aria, in the 

C), Nigeria’s
on. To this 
will be laun
y internatio

had finaliz
gn, constru
Nigeria is p
2020 and 

nt with th
eneration. 
uth Korea,

as added C
greements

16 nuclear 
ars. 

rgy – Novem

h also face

ca’s top p
urces, the c
te electrici
mix. The

Project  h
ment and co
by China G
and the C

al nuclear 
e Centre f
 northern 

s plans beg
effect, a p
ched. The
nal oversig

zed a dra
uction, ope
planning to
gradually 

e United 
In Februa
 the Czech

China to a g
s.   

power rea

mber 2014  

es interna

producer of
country wil
ity through
 policy on

has begun
onstruction

Guangdong
hina-Africa

plants, but
for Energy
part of the

gin to build
program for
 country is

ght bodies.

aft of an
eration and
o generate
increase it

States for
ry 2011, a
h Republic
growing list

actors over

 

  75

l 

f 
l 

h 
n 

n 
n 
g 
a 

t 
y 
e 

d 
r 
s 
 

n 
d 
e 
t 

r 
a 
, 
t 

r 



P

 

PL.G – Strat

These 
start o
expects
years. 
 
There i
water, 
supplie
and Ed
of a nuc
 
Russia
coopera
 
South

 

Count

South Af
 

South A
12, 923
 
The co
with the
Ltd - w
is in the
this pro
 
Former

Nuclear P

tegic Planni

reactors w
peration fr
s nuclear 

is also the
as the Ar

ers of react
dF) preparin
clear powe

n and Sa
ation in nu

h Africa   

try Reac
oper

frica 2

Africa’s two
3 TWH in 2

ountry has 
e governm
hich officia
e process o
oject, over t

r Minister 

Power Station 

ng Managem

will be used 
rom 2022 
energy to 

e possibility
rgentine C
tors (GE H
ng for inter
er plant. 

audi Arabia
clear energ

ctors in 
ration 

insta
capa
(MW

2 1

o operating
2011, abou

a reactor d
ment’s cutba
ally belongs
of liquidatio
the 11 yea

of Energ

 Koeberg (Pho

ment     Wo

in energy 
onwards, 
reach 20%

y of using 
CAREM. S
Hitachi Nuc
rnational c

an officials
gy, Rosato

alled 
acity 

W) 

Re
u

cons
800 

g reactors 
t 5,19% of 

design of i
ack on pro
s à Eskom
on. The go

ars of the co

gy - Dipu

oto by: Ruvan 

orldwide Pan

generation
followed 

% of the 

small reac
Several coo
clear Energ
ompetition

s have ap
om announ

eactors 
under 
struction

c
co

0 

(Koeberg 
f the electri

its own, bu
oject fundin
 (Industria

overnment 
ompany’s e

uo Peters 

n Boshoff) 

norama of N

n and wate
by others 
domestic c

ctors (reac
operation 
gy and To
 that will p

pproved th
ced in a st

capacity   und
onstruction (M

0 

1 and 2 - P
cal energy

ut due to th
ng, the res
l Developm
has invest
existence.

reiterated

Nuclear Ene

er desalinat
up to 203

consumptio

ctors Small
agreemen

oshiba / We
recede the

he draft o
tatement Ju

der 
MW)

gene
ene

2013
13

PWR 900 
y in the cou

he lack of 
sponsible c
ment Corp)
ed around 

d in 2012
commitm
energy 
sources, 
mix d
greenhou
 
According
Japanese
lessons t
projects p
operation
that in t
experienc
among th
benefit of

rgy – Novem

tion; the firs
30. The g
on over th

) desalinat
ts were s
estinghous
e start of co

of an agre
une 18, 20

erated 
ergy 
(TWH) 

% o
g

364 

MW each)
untry. 

financing 
company P
) and West
1.23 billion

2 the gov
ent to 

and 
aimed at 

diversificatio
use gas red

g to 
e accident
that will be
planned to
n by 202
the nuclea
ces are e
he countri
f all.  

mber 2014  

st 2 should
government
he next 20

tion of sea
igned with

se, AREVA
onstruction

eement on
014.  

of total energ
generated in 

2013 
5,7 

, produced

associated
PBMR (Pty)
tinghouse -
n dollars in

vernment’s
nuclear

renewable
 electricity
on and
duction. 

her, the
t will bring
e used on
 come into

23, seeing
ar industry
exchanged
es, to the

 

  76

d 
t 
0 

a 
h 
A 
n 

n 

gy 

d 

d 
) 
- 
n 

s 
r 
e 
y 
d 

e 
g 
n 
o 
g 
y 
d 
e 



P

 

PL.G – Strat

The co
decade
50,000 
coal an
 
Accord
of nucl
underst
procure
the pote
 
On Se
agreem
Rosato
technol
foundat
South A
total ins
 
Turke
 
Presen
In 2011
and 36
nuclear
 

 
Along t
bidding

tegic Planni

ountry is p
es, as part 

MW, at a 
nd solar en

ing to the 
ear energy
tanding be
ement and
ential cons

eptember 
ment on nu
om, but an 
logy was 
tion for larg
Africa base
stalled cap

ey  

ntly, Turkey
1 produced
6% renewa
r energy in

this same 
g process fo

ng Managem

planning to
of the pla
total cost 

ergy sourc

minister, t
y supply. T
etween the

d construct
struction of

22, 2014 
clear energ
official in 
only one 
ge scale n
ed on the c

pacity of up

y is the 17t
d 228 TWh 
able), to se
 Turkey da

Site

context, i
or a 4,000 

ment     Wo

o build 9.6
n to doubl
estimated 

ces. 

he country
This contex
e South A
tion manag
f AP1000 n

South Af
gy collabo
the South 
of the op
uclear pow
constructio

p to 9.6 GW

h largest e
of electric

erve a popu
ates back to

e Akkuyu – Tu

n March 2
MW nucle

orldwide Pan

600 MW o
e South A
at 89 billio

y is not con
xt was sig
African com
gement) an
nuclear pow

frica and 
ration, acc
African nu

ptions bein
wer plant p
on in South

W (up to eig

economy in
ity (therma
ulation of 7
o the early

urkey – pre co

2008 Turke
ear power p

norama of N

of new nuc
Africa’s ene
on Euros. 

ntemplating
ned in Oct
mpany SE
nd Westin
wer plants 

Russia s
cording to R
uclear prog
ng conside
rocuremen
h Africa of
ght nuclear

n the world 
al capacity w
72 million 

y 70s.  

onstruction a

ey launche
plant to be 

Nuclear Ene

clear capa
ergy supply
 Such plan

g dropping
tober 2013

EBATA (co
ghouse fo
in the coun

igned a s
Russian st
gram emph
ered. The 
nt and deve

Russian V
r Units.  

and impor
with fossil 
inhabitants

activities 

ed an inte
built by 20

rgy – Novem

city over t
y from 25,0
n also inclu

g plans for 
3, a memo
ompany en
r the prep
ntry. 

strategic p
ate nuclea
hasized th
agreemen

elopment p
VVER reac

rts most of 
fuel - 64%

s. The intro

 

rnational c
015, with th

mber 2014  

the next 2
000 MW to
udes wind

expansion
orandum of
ngineering

paration for

partnership
ar company
at Russian

nt lays the
program by
ctors with a

its energy
 -fossil fue
oduction of

competitive
he possible

 

  77

2 
o 
, 

n 
f 
, 
r 

p 
y 
n 
e 
y 
a 

.  
l 
f 

e 
e 



P

 

PL.G – Strat

resump
ambass
by Rus
that an
license

 
In late 
respect
Turkey
(1200 M
 
Accord
Rosato
PWR (
Mersin 
 
In 2012
was aw
operatio
 
The m
on gas
in 202
 
In 2013
set to w
rights c
coopera
four un
 

Re

Ak
Ak
Ak
Ak
Sin
Sin
Sin
Sin

tegic Planni

ption of th
sador to th
ssia on the
nother 10,0
d.  

2010, the 
tive parliam
’s company
MW each).

ing to the
om  Corpo
(VVER/491
Province) 

2 the US$2
warded to 
on in 2019

main role o
s from Ru

23, will be

3 - Followi
win an orde
could be aw
ate on the
its and hav

eactor / NP

kkuyu 1 
kkuyu 2 
kkuyu 3 
kkuyu 4 
nop 1 
nop 2 
nop 3 
nop 4 

ng Managem

he Akkuyo 
he IAEA - A
e Mediterra
000 MW p

Planned o

agreemen
ments and 
y TETAS, 
  

 terms of 
ration will 

1) units wi
on Turkey

20bn const
Rosatom a

9. 

of nuclea
ussia and

e located 

ng a bilate
er to build 
warded to t
e Sinop Pr
ve an insta

PP Ti

VVER

VVER

VVER

VVER

Atm

Atm

Atm

Atm

ment     Wo

project s
Ahmet Erta
anean Coa
project is u

or propose

nts signed 
criteria we
which will 

the 2010 
fully cons

ith total ca
y's southea

truction co
and Atoms

ar energy 
d Iran. Th
in Sinop.

eral meetin
a second n
the Mitsub
roject, loc

alled capac

po M

R-1200 1

R-1200 1

R-1200 1

R-1200 1

mea1 1

mea1 1

mea1 1

mea1 1

orldwide Pan

uspended 
ay, informe
ast Akkuyo
under study

d Reactors

between T
ere defined
buy 70% o

contract, 
truct and o
apacity 4.8
stern Medi

ntract of T
stroyexport

in Turkey
he second

 

ng between
nuclear pow
ishi-Areva 

cated on th
city of abou

MWe Con

200 

200 

200 

200 

150 

150 

150 

150 

norama of N

in 2000. 
ed that 5 V
 site, with 
y (SINOP)

s in Turkey

Turkey an
d for sales o
of the total 

Atomenerg
operate (fo
800MWe, 
iterranean 

Turkey's firs
. They fore

y is strate
d plant, s

n Turkey a
wer plant i
consortium

he Black S
ut 4.5 GW. 

nstruction

January 20

  

  

  

2017 

  

  

  

Nuclear Ene

In Septem
VVER type 

a capacity
), on a sep

     (Source: W

d Russia w
of nuclear 
produced b

goproekt J
or 60 year
in Günlar-
coast. 

st nuclear 
ecast the f

egic, redu
cheduled

and Japan
n Turkey. 

m after the 
Sea coast t

 

n starts O

016 

rgy – Novem

mber 2009
 reactors w
y for 5,000
parate site

WNA) 

were ratifie
energy ge
by the two 

JSC, a su
rs)  four 1
-Akkuyu (B

power plan
first plant w

ucing dep
d to start o

, MHI and 
Preferred n
two leade

that would

Operation b

2021 

2021 

2022 

2023 

2023 

2024 

? 

? 

mber 2014  

9, Turkey’s
will be built
0 MW, and
e yet to be

ed by their
enerated by

first plants

bsidiary of
.200 MWe

Büyükeceli

nt, Akkuyu
would start

pendence
operating

Areva are
negotiation
rs agree to
 consist in

begins

 

  78

s 
t 
d 
e 

r 
y 
s 

f 
e 
, 

, 
t 

e 
g 

e 
n 
o 
n 



P

 

PL.G – Strat

Constru
Turkey 
Mitsubi

The Fu
Turkish
environ
though 
 
United
 
Country 

United Ara
Emirates 

 
In 2008
consum
best so
 
Cooper
nuclear
of 1,50
 

South K
nuclear
the EP
by the

tegic Planni

uction sho
has reach

ishi Heavy 

ukushima a
h citizens r
nmental co

it is not a 

d Arab E

Reactors
operatio

ab 0 
 

8, after a l
mption in th
ource to me

ration agre
r energy pr
0 MW each

Korea won
r power sta
R reactor)

e Korea E

ng Managem

ould start i
hed the fin
Industries

accident h
raise conce
onsequence
member of

Emirates 

s in 
on 

installed
capacity

arge study
he region, 
eet this nee

eements h
rogram see
h.   

n the intern
ation (4 AP
) and GE H
Electric Po

ment     Wo

n 2017 an
nal phase o
-GDF Suez

has brough
erns over t
es. The co
f the Bloc.

d 
y (MW) 

Re
c

0 
 

y, the gove
the count

ed would b

ave been 
eking to ha

Barakah1 a

national bid
PR-1400 re
Hitachi (AB
ower Corp

orldwide Pan

nd the first
of talks, se
z. The cos

 
ht no chan
the safety 
ountry will 

eactors under 
onstruction 

3
 

ernment de
try needs t

be nuclear e

signed wit
ave in oper

and 2 -  Unde
 

dding for th
eactors). T
BWR). The
poration (

norama of N

t unit shou
electing the
t will be 22

nges to the
conditions 
do the sa

capacity   u
construction

4035
 

ecided tha
to double 
energy.  

th several 
ration by 2

er construct

he construc
The other c
e contract 
Kepco) a

Nuclear Ene

uld be com
e Japanes

2 billion dol

e country’s
of the Akk

me tests a

under 
n (MW) 

gene
20

t to meet t
the availa

countries 
020 three 

tion 

ction of the
competitor
signed on 
nd Emirat

rgy – Novem

mmissione
se-French c
lars.  

s nuclear 
kuyu proje
as EU nati

erated energy 
012 (TWH) 

0 
 

the growth
ble capaci

to suppor
nuclear po

  

e Arab Em
rs were AR

Decembe
tes Nucle

mber 2014  

d in 2023
consortium

policy but 
ct and the 
ons, even 

% of total ene
generated in 2

0
 

h in energy
ity and the

rt a civilian
ower plants

mirates’ first
REVA (with
er 27, 2010
ar Energy

 

  79

. 
m 

ergy 
2012

y 
e 

n 
s 

t 
h 
0  
y 



P

 

PL.G – Strat

Corpora
nuclear
 
The sit
Qatar) 
was ini
start b
compon
and sta
Industr
third in 
 
A third
constru
poured
 
In add
intende

Emirate
compan
service
Austral
United 
nuclear
 
On 21 
inaugur
of Abu 
training
compre
attain R
also pro

C

tegic Planni

ation (ENE
r units by 2

e selected
and 240 k
tiated in Ju

by 2017. 
nents. In J
art of fabric
ies to star
Septembe

d unit is s
uction appl
 for the rea

ition, activ
ed to procu

es Nuclear
nies worth 

es that wil
ia has sign
Arab Emi

r power rea

April 2014
ration of its
Dhabi. Th

g devices a
ehensive tr
Reactor Op
ovide conti

onstruction co

ng Managem

EC) comes
2020, inten

 for first nu
km away fro
uly 2012, it
Korean co

July 2010, 
cation of s
rt working)
er 2014.  

scheduled 
ication for 

actor conta

vities are u
ure nuclear 

r Energy C
$3 billion 

l supply it
ned a nucle
rates, whe
actors. 

4, The Emi
s Simulator
e new sim
and the fir
raining pro
perator (RO
inuous trai

ontinues at the 
Ph

ment     Wo

s to 40 bill
ded to sup

uclear pow
om Abu D
t being exp
ompany D
the regula
everal com
. The seco

to be co
Barakah-3

ainment bu

under way
fuel for the

Corp. annou
for natural
ts planned
ear co-ope
ere constru

rates Nucle
r Training C

mulators, wh
rst of their 
ogram and 
O) and Sen
ning for EN

site of the UAE
hoto courtesy E

orldwide Pan

lion dollars
pply 25% of

wer plant is
habi and m
pected that
Doosan H
atory body 
mponents (
ond unit st

mmissione
3 and -4 w
ilding of Un

y for an in
e future pla

 
unced Aug
 uranium, 

d four Bar
ration agre
uction star

ear Energy
Center (ST
hich are am
kind in th
help ENE

nior Reacto
NEC’s work

E’s first nuclea
Emirates Nuclea

norama of N

s and cont
f country’s 

s Barakah o
may consis
t commerc
eavy Indu
granted th

(thus enab
tarted cons

ed in 2019
was filled a
nit 3 in Sep

nternationa
ant.  

ust 15, 20
concentrat

rakah nucl
eement aut
rted recent

y Corporat
TC) at Bara
mong the w

he Middle 
C to prepa
or Operato
king SROs

r-power plant a
ar Energy Corp

Nuclear Ene

templates t
electricity.

or Braka, n
st of up to 
cial operatio
ustries wil
he licenses
ling the Ko
struction in

9 and a f
also. Safet
ptember, 2

al competit

12 that it h
tes, conver
ear units 
thorizing ur
tly on the 

tion (ENEC
akah site in
world’s mo
East, will c
are its sch
or (SRO) ce
s. 

at Barakah-1 in
poration 

rgy – Novem

the constru
.  

near Doha
4 reactors
on of the fi
l supply 
s for site p
orean Doo
n May 201

fourth in 2
y concrete
014.  

tive biddin

has contrac
rsion and e
for up to 
ranium exp
first of fou

C) has cele
n the Weste
ost advanc
compleme
olarships s
ertifications

n the Western R

mber 2014  

uction of 4

a (capital of
. The work
rst unit wil
the heavy
preparation
san Heavy
3, and the

2020. The
e has been

ng process

cts with six
enrichment
15 years

ports to the
ur planned

ebrated the
ern Region

ced nuclear
nt ENEC’s
students to
s. They wil

Region. 

 

  80

4 

f 
k 
l 
y 
n 
y 
e 

e 
n 

s 

x 
t 
.  
e 
d 

e 
n 
r 
s 
o 
l 

 



P

 

PL.G – Strat

D - A
 

 

The As
around
such so
gaining
reactor
energy
reactor
 
There a
of ener
Indian r
seem. 
breathe
contam
that Ind
stoves,
 
China

 
Country

China 
 
China i
to the 
product
limited 
fuel lea

tegic Planni

Asia  
 
 
 
 
 
 
 
 
 
 
 
 
 

sia-Pacific r
 60% of el
ources.  A 

g greater p
rs in the re
, a numbe
rs under co

are 700 mi
rgy such as
rural popul
Its steam 

e them,  w
minated tha
dia should 
 thereby re

a 

y Reactors in
operation 

23 

is today th
Internatio

ts is so bi
supply of 

ads to a he

ng Managem

 
 
 
 
Position of

region is s
ectricity ge
change in

prominenc
gion is like
r expected

onstruction 

illion peopl
s electricity
lation depe
contains h

with harmfu
an those co
strive to le
emarkably 

n installed 
capacity (MW

18,998 

e world’s g
onal Atomi
ig that it h
oil and ga

eavy enviro

ment     Wo

f Asian Nuclea

trongly dep
eneration in
n the region
e. Given 
ely to doub
d to reach 
in Asia. 

le in India 
y or gas an
end on trad
harmful pa

ul micro-org
oming from

eave these 
improving 

W) 
Reactors 

construc

26

greatest co
ic Energy 

has a huge
as, but is r
onmental p

orldwide Pan

ar Power plant

pendent on
n China, Ja
n’s genera
the fast g

ble by 2020
21 by 202

and just ov
nd rely on w
ditional com
articles tha
ganisms up
m  the poll
antiquated
the standa

under 
ction 

capa
cons

onsumer o
Agency. 

e impact o
rich in coal
pressure as

norama of N

t in operation 

n fossil fue
apan, Sout

ation mix is
growth sho
0. Today, s
20. Until Ma

ver 600 mi
wood, char
mbustible, 
at can prej
p to 3,000 
lution of ro
d fuels, rep
ard of living

acity   under 
truction (MW)

25,756 

of energy (5
China’s d

on the glob
l, and the 
s to gas em

Nuclear Ene

  

els for elect
th Korea a
s expected
own by Ch
seven coun
ay 2013 th

llion in Ch
rcoal or du
more dang
udice the 
per cubic 

oad or indu
placing them
g of the pea

generated 
2013 (G

110.71

5,245 TWh
demand fo
bal market
domestic c

missions. B

rgy – Novem

tricity gene
nd India co
, with nucle
hina, the 
ntries rely 
here were 

ina who la
ng. About 

gerous than
health of 
meter, mo

ustry. The 
m with elec
asants. 

energy 
WH) 

% o
gen

10 

h in 2013),
or commo
t. The cou
consumptio

Besides the

mber 2014  

eration with
oming from
ear energy
number of
on nuclear
46 nuclear

ck sources
85% of the
n they may
those who
ore heavily
UN warns

ctric or gas

of total energy 
nerated in 2013

2.11 

, according
odities and
ntry has a
on of such
e problems

 

  81

h 
m 
y 
f 
r 
r 

s 
e 
y 
o 
y 
s 
s 

 
3 

g 
d 
a 
h 
s 



P

 

PL.G – Strat

with em
regiona
At pres
world’s
in elect
 
The Be
use in 
Shijings
 
Coal-fir
gas and
oil, petr
accoun
less tha
 
In Marc
20Mt b
Beijing 
 

 
As far 
nuclear
contem
27 plan
reactor
  
All larg
as this 
pay 12 
 
China’s
govern
supply.
the pop
 
To mee
which m

tegic Planni

missions o
al disparitie
sent, 83% 
 equivalen
tricity gene

eijing Munic
Beijing's s
shan) by th

red power 
d electricity
roleum cok

nted for mo
an 10% by 

ch 2014, B
y 2018 an
also has e

as nuclea
r power 

mplates the 
nts are now
rs have bee

e vendors 
is, today, t
billion doll

s option for
ment’s stra
 The count

pulation is n

et such ne
means aro

ng Managem

of pollutant
es lead to in
China’s el
t is 36%. T

eration, thu

cipal Enviro
ix main dis
he end of 2

plants and
y for heatin
ke, combus
ore than 25

2017. 

Beijing ann
d reducing

established

Unit 4

ar energy 
plants in 
constructi

w under co
en approve

have alre
the world’s
ars for 2 a

r nuclear e
ategy to su
try’s per ca
nearly 7 tim

eeds, last 
ound 1.85%

ment     Wo

ts into the
nternal ten
ectricity ge

The govern
s cutting b

onmental P
stricts (Don
2020 to cut

 other coal
ng, cooking
stible wast

5% of Beijin

nounced a 
g air polluta
d an Emiss

4 at China's Qi

is concern
operation

on of 200 
onstruction
ed for start 

ady submi
s biggest n
lready con

energy is a
ubstantially
apita consu
mes as hig

year China
% of the c

orldwide Pan

 environm
nsions. 
eneration c
nment’s pla
ack as em

Protection 
ngcheng, X
t air pollutio

l facilities w
g and othe
te and som
ng's energy

strategic 
ants emiss
ion Trading

inshan Phase 

ned, the c
n (17,998
GW over t

n (with a to
of constru

itted offers
nuclear pow
tracted EP

associated 
y diversify 
umption is 
h.  

a produce
country’s e

norama of N

ment, the w

come from
ans are to lo
issions cau

Bureau ha
Xicheng, C
on (China).

will be clos
er uses. Ot
me biomass
y consump

plan aimed
sions by 25
g Scheme.

II commercial

country ha
 MW) an
he next  20
otal capaci
ction. 

s to the Ch
wer busine
PRs.  

with the h
its energy
around ha

d 87.400T
lectric pow

Nuclear Ene

water supp

m coal-fired
ower such 
used by the

as decided 
Chaoyang, 
.  

ed by this 
her pollutin
s fuel will b
ption in 201

d at cuttin
5% below 2
. 

l operation 

as, up to S
nd the C
0 years. Ac
ity of 26,75

hinese gov
ss. To AR

igh deman
y mix to pre
lf of that pr

TWh of ele
wer. The co

rgy – Novem

ply is preca

 plants, w
coal depe

e fossil fue

to ban coa
Haidian, F

date and re
ng fuels, su
be also ban
12 and sho

g CO2 em
2012 level

September
Chinese g
ccording to
56 MW) a

ernment, i
EVA alone

nd for ener
event brea
revailing in

ectricity fro
ountry is p

mber 2014  

arious and

hereas the
ndence  

els.   

al sale and
Fengtai and

eplaced by
uch as fue
nned. Coa

ould drop to

missions by
s by 2017

 

r 2014, 22
government
o the IAEA
nd 16 new

n as much
e China wil

rgy and the
akdowns in
n Brazil, but

m nuclear
planning to

 

  82

d 

e 

d 
d 

y 
l 
l 

o 

y 
. 

2 
t 
, 

w 

h 
l 

e 
n 
t 

, 
o 



P

 

PL.G – Strat

reach 3
Given 
power b
 
CNNC 

               
 
Atomst
(JNPC)
 
 In Apri
(PWR 
Septem
The de
expecte
second
 
In April
(PWR 
Septem
The de
expecte
with th
AP1000
delayed

All of th
fast-pac
as quic
profess
lot of m
country
 

tegic Planni

35 GW of i
such capa
by 2030. 

carries out

                      

troyexport 
) for the

il 2009, the
1000 MW

mber 2011 
sign estim
ed for 201

d unit sched

l 2009, the
1000 MW

mber 2011 
sign estim
ed for Dec
e second 
0 unit at S
d by 24 mo

his ambitio
ced divers
ckly as p
sionals on 
mechanical
y’s new nee

ng Managem

nstalled nu
acity, Chin

t extensive

           AP100

has confirm
e construc

e work was
W), the wo

(manufac
ates a 60 y
13. When 
duled to co

e work was
W), the wo

(manufac
ates a 60 y
cember, 20
unit sched

Sanmen, w
onths. 

ous process
ification to
ossible. T
its workfor
 engineeri
eds. 

ment     Wo

uclear capa
a should c

e internatio

00 Image 

med a dea
ction of 

s started a
orld’s first 
ctured by K
years’ usef
completed

ome into op

s started a
orld’s first 
ctured by K
years’ usef
015. When
duled to co
hich was s

s is heatin
o cope with
Today, Chi
rce, and m
ng compan

orldwide Pan

acity by 20
come to 5

onal cooper

al with Chi
Tianwan’s

at Zhejiang
AP1000 

Korea’s Do
ful life for s
d, Sanmen
peration by

t Zhejiang 
AP1000 

Korea’s Do
ful life for s
n complete
ome into o
scheduled

 

g up the C
h the gover
ina’s Nucl

many more 
nies are ch

norama of N

015, 58 GW
5% of elec

ration in nu

ina’s Jiang
s power 

 for Sanme
reactor, w
oosan Hea
such plant, 
n will host
y 2015. 

for Sanme
reactor, w
oosan Hea
such plant, 
ed, Sanme
operation b
to connec

Chinese nu
rnment’s st
ear Powe
in other C

hanging th

Nuclear Ene

W by 2020 
ctricity gen

uclear pow
nuclear 
application
establishe
technology
economic 
with over
regions 
France, G
Kingdom, 
Canada, J
Pakistan, 
Kazakhsta
Algeria, Na
etc. 

gsu Nuclea
station r

en nuclear
whose ves
avy Industr
whose com

t 6 AP100

en nuclear
whose ves
avy Industr
whose com
n will host
by Septem

ct to the gr

uclear indus
trategy to 

er Institute 
Chinese res
heir busine

rgy – Novem

and 70 GW
eration fro

wer, nuclea
t

ns an
d scien
y exchan
and tradin

r 40 coun
including 

Germany, t
the Unite

Japan, So

an, Jorda
amibia and

ar Power C
reactors 3

r power sta
sel was i
ries & Con
mmercial o
00 reactors

r power sta
sel was i
ries & Con
mmercial o
t 6 AP1000

mber 2017.
rid in 2013

stry, with c
attain self-

- NPIC 
search ins
ss focus to

mber 2014  

W by 2025
om nuclear

ar fuels and
technology
d has

nce and
nges and
ng relations
ntries and

Russia
the United
ed States
uth Korea
Mongolia

an, Niger
d Australia

Corporation
3 and 4

ation’s Unit
nstalled in
nstruction)
operation is
s, with the

ation’s Unit
nstalled in
nstruction)
operation is
0 reactors
.  The first
, has been

companies
-sufficiency
has 6,000
titutions. A
o meet the

 

  83

.  
r 

d 
y 
s 
d 
d 
s 
d 
, 
d 
, 
, 
, 
, 
, 

n 
. 

t 
n 
. 
s 
e 

t 
n 
. 
s 
, 
t 
n 

’ 
y 
0 
A 
e 



P

 

PL.G – Strat

In this 
tonnes 
China N

Anothe
ships p
4%.  

               
 
Nuclear
 
In line w
plant fo
from Da
been r

tegic Planni

context, it
of uranium

National Nu

er Chinese 
powered by

    NPP Yangj

r wastes 

with China
or 50 metr
aya Bay n
reported w

ng Managem

t is expect
m as early 
uclear Cor

proposal 
y nuclear re

jiang             

’s nuclear 
ric tons a y
uclear pow

whether the

ment     Wo

ted that C
as 2020, a
p.  

Location of

(from large
eactors as 

                      

waste polic
year, in th

wer plant w
e plutonium

orldwide Pan

China will a
according t

 
f Nuclear Powe

 

e COSCO
a means t

            Taish

cy that con
e Gansu P

was hauled
m content

norama of N

annually c
to Cao Sh

er plant in Chi

 shipping 
to reduce w

an 1 –EPR 16

ntemplates 
Province, w
 to such p
t in that m

Nuclear Ene

onsume a
udong, dev

na 

company) 
world gree

    

600 under con

spent-fuel
was tested
ilot plant in

material wa

rgy – Novem

around 25,0
velopment 

is to have
nhouse em

nstruction 

l reprocess
d in 2006. 
n 2004, bu
as separa

mber 2014  

000 metric
director of

e container
missions by

 

sing, a pilot
Spent fue
t it has not

ated in the

 

  84

c 
f 

r 
y 

t 
l 
t 
e 



P

 

PL.G – Strat

reproce
reproce
 
In Janu
that wil
self-suf
countrie
 
Qinsha
been u
beginni
about u
 
China's
loaded 
is curr
regulato
pilot st
convert
constru
from TV
 
In this 
connec
radiatio

Chinese  E
(photo : C
 
On Aug
Fuqing-
Fujian p
unit am
 
China o
Fukush
such sa

tegic Planni

essing ope
essing unit 

uary 2011,
l allow full 
fficient in n
es. 

am 3, a Ca
using repr
ing to find 
uranium su

s Tianwan 
with modi

rently used
ory approv
udy using 
ted to use
uction, will 
VEL. 

context, 
cted to the
on as a by-

Experimental 
China Institute

gust 20th, 
-1 nuclear
province w

mong 4 that

ordered an
hima accid
afety tests.

ng Managem

eration. Ch
in comme

, China an
reuse of th

nuclear fue

andu type 
rocessed f
a use for i

upply for its

unit 1 is n
fied TVS-2
d in Russ
val for use

six TVS-2
e the fuel. 
be manufa

China’s e
e grid in J
-product. T

 Reactor  - CE
e of Atomic En

2014 the 
r power rea
was connec
t are under

n extensive
ent. Appro
. Densely p

ment     Wo

hina Natio
rcial opera

nnounced a
he plutoniu
el. Reproce

reactor (P
fuel since 
its stockpile
s uranium f

now operat
2M fuel, Ru
sia's Balak
e in Chines
2M assem
TVS-2M f

actured at C

experiment
July 2011

The reactor

FR 
nergy)  

project ow
actor (PW
cted to the 
r constructi

e safety in
oval of new
populated a

orldwide Pan

nal Nuclea
ation by 202

a technolo
m and spe
essing tec

PHWR) no
March 20

e of reproc
for its plant

ing on an 
ussian fuel
kovo and 
se plants 

mblies at T
fuel for us
China's Yib

tal (20 MW
, near Be

r was built 

wner China
R 1000 M
national po

ion in the s

nspection p
w reactor 
areas and 

norama of N

ar Corp -
25.   

ogy advanc
ent fuel from
chnologies 

ormally fue
010. Such
cessed ura
ts. 

extended 
l supplier T
Rostov p

following t
Tianwan 1. 
se at Tianw
bin fuel pla

We, fast-n
eijing. FBR
by China’s
the aid of
a decade
commercia
2017. 
 
On May 
steam gen
passed te
February 
versions 
Westingho
and has 
localizatio

a National 
W – Chine
ower grid f

same site to

program fo
projects is
locations m

Nuclear Ene

CNNC is 

ce in nucle
m its plants
are not us

elled with n
h test indi
anium (Rep

18-month f
TVEL has 
power plan
the succes

Tianwan 
wan units 

ant using te

neutron) re
R reactors 
s Institute o
f the Russ
. Now they
al model p

21, 2014
nerator for 
esting, it 
that China

of th
ouse AP1
the desig
n of the AP

Nuclear C
ese type C
for the first
o be conne

or its plant
s condition
more prone

rgy – Novem

planning 

ear fuel re
s, making t
sually shar

natural ura
cates that

pU) and is 

fuel cycle 
announced

nts, and i
ssful comp
2 is also 
3 and 4, 

echnology t

eactor - C
produce 

of Atomic E
ian govern
y can mov

planned to 

4 the first
the AP100
said. Snp
a can bui
e third-
000 react

gn capabili
P1000.  

Corporation
CPR1000) 
t time. This
ected.   

ts in respo
ned on the
e to geolog

mber 2014  

to have a

processing
the country
red among

anium, has
t China is
concerned

after being
d. The fue
it received

pletion of a
due to be
still under

transferred

CEFR was
much less

Energy with
nment over
ve on to a
operate by

t localized
00 unit also
ptc said in
ld its own

-generation
tor design
ity for the

n said that
in China's

s is the first

onse to the
e results of
gic hazards

 

  85

a 

g 
y 
g 

s 
s 
d 

g 
l 

d 
a 
e 
r 
d 

s 
s 
h 
r 
a 
y 

d 
o 
n 
n 
n 
n 
e 

t 
s 
t 

e 
f 
s 



P

 

PL.G – Strat

are bei
China. 
 
Tests p
Octobe
review,
the Env
 
It is like
has be
problem
delayed
Xu Yum
 
China h
vessel,
or SNP
testing 
nuclear
 
India 

 
Count

India
 

India fa
develop
enormo
(40% o
 
In India
The co
(8%), b
whose 
capita c
 
India h
3.53% 
constru
are offi
capacit
projects
GW) w
tons). A
to build

tegic Planni

ng ruled o
 

performed 
er, will be a
 and no ne
vironment i

ely that Ch
een aband
ms for failin
d, but Chin
ming, Secre

has succes
 destined f

PTC, said 
on June 8

r technolog

try React
oper

a 

aces the e
ping econo
ous outage
of inhabitan

a, around 4
ountry mee
but to mee
consumpt

consumptio

as 21 nucl
of the cou

uction (390
cially plan
ty is estima
s.  The wo

will be orde
According 
d nuclear po

ng Managem

out as sites

on operati
applied to 
ew license
informed.  

hina’s ambi
doned, bec
ng to meet
na is still co
etary Gene

ssfully man
for the Sa
in a June 
8, 2014, m
gy, SNPTC

tors in 
ration 

insta
capa

21 

extraordina
omy and sp
es affected
nts) have n

40% of the
ets most o
t the huge
ion is only
on in Brazi

lear reacto
untry’s ele

07MW), and
ned and e
ated to rea
orld nuclea
ered up to 
to India's p
ower gene

ment     Wo

s for new p

ing nuclea
plants und

es will be re
 

ition to exp
cause, de
t the more 
ommitted to
eral of Chin

nufactured 
nmen-2 nu
10, 2014

marking a 
C said. 

alled 
acity (MW) 

5308 

ary challen
prawling ou
d more tha
o access to

e populatio
f its electr

e energy ne
y 4% of en
l much mo

ors in oper
ectricity, or
d an additi
xpected to

ach 10,080
ar suppliers
2020. Indi

power min
eration capa

orldwide Pan

plants, whic

ar plants ha
der constru
eleased un

port the se
spite its l
up-to-date
o the 58 nu
na’s Nuclea

its first dom
uclear unit,

statement
breakthrou

Reactors 
under 

construction

6 

nges of a 
utdated inf

an 600 mill
o electrical

on (450 mi
ricity needs
eeds of a 
ergy per c

ore is neces

ation (5,30
r 30.3 TWh
onal ten 7

o start cons
0 MW by 2
s market e
ia has a c
ister Mr Su
acity of 63 

norama of N

ch formerly

ave found 
uction.  The
ntil this is o

econd-gene
ower cost

e safety sta
uclear GW
ar Energy A

mestically-
, State Nuc
t. The ves
ugh in the 

capacity   un
construction (

3907 

huge and 
frastructure
ion people
l energy. 

llion peopl
s with coa
country wi

capita in th
ssary.   

08 MW) wh
h. At pres
00 MW PH
struction b

2017, at the
expects tha
considerabl
ushilkumar
GW during

Nuclear Ene

y were no 

no safety 
e entire sa
over, Li Ga

eration CPR
t, it would
andards. A

W planned fo
Association

made AP1
clear Powe
sel for Sa
localizatio

nder 
(MW)

gene
energ

(TW

30.3

growing p
e. In July a
e. About 45

e) has no 
al (68%), h
ith over 1.
he United S

hich, in 20
ent there 

HWRs and 
by 2015. Th
e completio
at 25 new 
le quantity
r Shinde th
g the next 

rgy – Novem

cause for 

problems 
afety syste
anjie, the M

R1000 rea
d face som
A few projec
or 2020, ac
n (May 201

000 reacto
er Technol
nmen-2 al

on of third-

erated 
y 2013 

WH) 
% o
gen

3 

population
and August
50 millions

access to 
hydro (15%
15 billion p
States or 2

13, produc
exist 6 pla
ten 1000 

he country
on of all co
reactors (

y of thorium
he Country
20 year.  

mber 2014  

concern in

and, up to
m is under
Minister for

actor mode
me market
cts may be
ccording to
11).  

or pressure
logy Corp.
lso passed
-generation

of total energy 
nerated in 2013

3,53  

, a rapidly
t 2012, two
s of people

electricity
%) and gas
people and
25% of per

ced around
ants under
MW LWRs

y’s installed
onstruction
(around 20
m (290,000
y has plans

 

  86

n 

o 
r 
r 

l 
t 
e 
o 

e 
, 
d 
n 

y 
o 
e 

. 
s 
d 
r 

d 
r 
s 
d 
n 
0 
0 
s 



P

 

PL.G – Strat

13 Jan
stone f
New De
of India
stateme
Gorakh
Pariyoj
700-me
indigen
heavy 
natural 
the stat
the re
the  Nu
Limited
foundat
first ph
first con
to be i
unit six
be com
respect

NPCIL 
provinc
Virdi in
1,000 
Hydera
 
Infrastr
necess
KPMG.
on PHW
(150 M
 
India is
its nucl
plants. 
Austral
 
The Int
of India
to inve
constru
Since 
Americ
technol

tegic Planni

 2014 (Nu
for a new n
elhi, the N
a Limited 
ent. The n
hpur Ha
na (GHAV
egawatt (M
nously d

water re
uranium a

tion will co
eactors b
uclear Pow
d (NPCIL) s
tion stone 

hase of co
ncrete for t
n June 20

x months la
mmissione
tively.  

plans to 
ce, central 
n Gujarat p

MW LWR
abad.             

ructure, ge
sitate gove
.   India de
WR reacto
W each), 2

s not a sign
lear weapo
In Septem

ia.  

ternational 
a's electrici
est 96 bill
uction and 
2008, sup

can compan
logy. 

ng Managem

ucNet)- Ind
nuclear po
uclear Pow
(NPCIL) h
new statio
ryana A

VP), will co
MW) units. 
designed 
actors (P
as fuel. Co

onsist of tw
being buil
wer Corpora
said. The 
marks the

onstruction
the first un

015 and fo
ater. The t
d in 2020

build two 
India. Six 

province, a
Rs in Kov

                        

eneration, 
ernmental 
evelops its
rs (18 unit
2 PWR and

natory to th
ons progra
mber 2014

Energy Ag
ity  will gro
ion dollars
57 planned
pply of se
nies are au

ment     Wo

dia’s prime 
ower plant 
wer Compa
has said in
n, known 

Anu Vid
onsist of fo
They will 
pressuris

HWR) us
onstruction
o stages w
lt in pa
ation of In
laying of t

e start of t
n. Pouring 
it is expect

or the seco
two units w
0 and 20

other 700
x 1,000 MW
about 600 
vvada, And
                        

transmissi
spending 
 own prog
ts), mostly 
d 1 FBR.  

he NPT – N
am, it had 
4 the coun

gency estim
ow to 12 pe
s in nucle
d or propos
ensitive ma
uthorized to

orldwide Pan

minister M
near Gora

any 
n a 
as 

yut 
our 
be 

sed 
ing 

n of 
with 
irs, 
dia 
the 
the 
of 

ted 
ond 
will 

021 

 MW PHW
W light-wat
kilometres
dhra Prad
        

on and di
of 150 bi
ram of nuc
with 220 M

Nuclear No
been facin

ntry began

mates that 
ercent in 2
ear power 
sed.   
aterial to 
o supply In

norama of N

Manmohan
akhpur villa

    India
 

WR units a
ter reactor
 north of M

desh provi

istribution 
illion dolla
clear elect
MW capac

on-Prolifera
ng problem
n arrangem

nuclear po
2030 and 2

plants by

India has
ndia with n

Nuclear Ene

n Singh ha
age, 200 k

a Nuclear map

at Chutka 
rs (LWRs) 
Mumbai as
ince, abou

requireme
ars, accord
ricity gene

city. It also 

ation Treat
ms of nucle
ments to re

ower that to
25 percent 
y 2040 w

s been re
uclear mat

rgy – Novem

s laid the 
m east of 

p –WNA 

in Madhy
will be bu

s well as a
ut 400 km

ents are ex
ding to a 
eration with

has 2 BW

ty, and on 
ear fuel su
eceive ura

oday is thr
by 2050. I
ith six pla

leased. A
terial, equi

mber 2014  

foundation
the capita

ya Pradesh
uilt at Mith
another six
m East of

xpected to
consultant

h emphasis
WR reactors

account of
pply for its

anium from

ree percent
India plans
ants under

Accordingly
pment and

 

  87

n 
l 

h 
i 
x 
f 

o 
t 
s 
s 

f 
s 

m 

t 
s 
r 

, 
d 



P

 

PL.G – Strat

Interna
technol
labor to
joint ve
technol
 
In Sept
reactor
enrichm
neglect
and fue
70% of
fuel. 
Confirm
Limited
MT of 
dioxide
Kazato
 
The go
in India
Russia
submar
 
Under 
and a 
much h
 
PHWR 
Tromba
reactor
 
In Augu
which a
agreem
Group’s
U.S.A.,
 
India ha
nuclear
plants p
with the
 
Accord
country
access
 

tegic Planni

tional isola
logy and i
o a numbe
entures for 
logy reacto

tember 200
rs of its ow
ment uraniu
ted, it also 
el. Uranium
f its energy

ming this p
d signed co

uranium c
e (pellets) a
mprom (21

overnment 
a and bas
, supplier 
rine to Indi

India’s wa
nuclear w

help in mitig

plants’ fu
ay, Tarapu
rs. The cou

ust 2011, 
allows Kore

ment signe
s agreeme
 Russia, C

as a solid 
r electricity
projected).
e constant,

ing to the 
y, where co
 to this con

ng Managem

ation due 
nternally tr

er of compa
internation

ors. 

09 the cou
wn design 
um, and co
being exp

m consump
y needs, w

position, in
ontracts for
concentrat
and 2,000 
100 MT nat

is also dev
sed on Ru

of 70% o
a by Dece

ste manag
waste repro
gating the 

el is repro
ur and Kalp
untry storag

the civil nu
ean compa

ed by India
ents were 

Canada, Mo

program o
y generatin
. The gove
, severe ra

authorities
onsumptio
nvenience.

ment     Wo

to non-par
rain its sp
anies world

nal supply o

untry annou
- Advance

ompeting w
ected that 
ption tends
which is eq

n August 2
r importing
e); Russia
MT of natu
tural uraniu

veloping a 
ssian Aku
f war equ
mber 2011

gement sys
ocessing s
country’s e

ocessed at
pakkam to
ges the ma

uclear coo
anies to pa
a with oth
relaxed.  

ongolia, Ka

of nuclear p
ng system
ernment pro
tioning Ind

s, use of c
n is rising 
   

orldwide Pan

rticipation 
ecialists. T
dwide, and
of nuclear 

unced its i
ed Heavy W
with other s

the countr
s to be sig
qual to imp

2010 NPC
g uranium f
a’s Tvel C
ural uraniu
um minera

7,000 ton 
la I mode
ipment to 

1.   

stem, the t
system, cu
energy sho

t the Bhab
o extract th
aterial resu

operation a
articipate in
her countri

The othe
azakhstan, 

power plan
m with the 

oposes bu
dia has bee

coal is esse
6% a yea

norama of N

in the NPT
Today, the
d its indust
componen

ntention to
Water Rea

suppliers.  I
ry will beco
gnificant, s
porting 90%

IL - Nucle
from the fo

Corporation
m oxide (p
l.  

nuclear-po
l (planned
India, ann

treatment i
rrently in 

ortage prob

bha Atomic
he plutoniu
lting from o

agreement 
n India’s nu
ies, after 
r agreeme
Argentina 

t construct
addition o

uilding addi
en going th

ential for e
ar, althoug

Nuclear Ene

T led India
e country is
try is expa

nts and ser

o become a
actor (AHW
India is a h

ome a large
seeing that
% of the c

ar Power 
ollowing co
 (58 MT 

pellets); an

owered su
d to be 5 
nounced it

s done on
an advanc

blem.  

c Researc
um used in
other plant

with South
uclear proje
the NSG 

ents were 
and Nami

tion and se
of 470 GW
itional nuc
rough.  

electric pow
h 40% of 

rgy – Novem

a to develo
s prepare 

anding and 
rvices, bes

an exporte
WR), fuelle
huge marke
e buyer of t
t the count
country’s d

Corporatio
mpanies: A
of enriche

nd Kazakhs

bmarine pr
units). In 
t will delive

 the plants
ced stage,

h Centre (
n “FAST B
s’ fuel repr

h Korea w
ects. This i
- Nuclear
signed wi
bia. 

eeks to stre
W by 2050
lear capac

wer genera
household

mber 2014  

op its own
to provide
 setting up
ides Indian

er of power
ed with low
et not to be
technology
try imports

demand for

on of India
Areva (300

ed uranium
stan’s NAC

roject, built
July 2011
er the first

s’ own site
, can very

(BARC) in
BREEDER”
rocessing. 

was signed
is the ninth
r Suppliers
th France

engthen its
0 (39 more
city to cope

ation in the
ds have no

 

  88

n 
e 
p 
n 

r 
w 
e 
y 
s 
r 

a 
0 
m 
C 

t 
, 
t 

e 
y 

n 
” 
 

, 
h 
s 
, 

s 
e 
e 

e 
o 



P

 

PL.G – Strat

The go
the bes
- GHG
commit
country

Kudankulam
 the grid in
 
 
Iran 

 

Countr

Iran 
 
Iran’s N
supplie
pledgin
Islamic
Iran ha
Septem
70% of
The pe
 
The co
stopped
embarg
after ye
comple
supply 

tegic Planni

overnment 
st energy s
. In Augus
tment to th
y’s desired 

m NPP  -Two re
n October, 2013

ry Reactor
operati

1 

Nuclear Pr
ed the Iran
ng to provid
c Revolution
as a plant
mber 4, 20
f its electric
r capita co

nstruction 
d in 1980, 
go and bro
ears of sto

eted after s
and waste

ng Managem

reserved t
source, ma
st/11, Prim
he expans
growth an

eactors (2x950 M
3 (photo: Atom

rs in 
ion 

installed
capacity

91

rogram dat
ians with 
de Iran nu
n (1979) it 
t in opera
11, and ha
city was fro
onsumption

work by a 
after the I

oke the co
oppage, w
several de

e storage w

ment     Wo

the right to
inly with re

me Ministe
sion of nu
d developm

MW -VVER) - In
mstroyexport)

d 
y (MW) 

React
cons

5 

tes from th
a small re

uclear devic
was forese

ation (Bush
as produce
om gas and
n was of ab

German c
slamic Rev

ontracts in 
with the aid
elays caus
will be hand

orldwide Pan

o maintain 
espect to th
r Manmoh
clear elect
ment witho

ndia. Reactor 1

tors under 
struction 

c
co

0 

he late 195
esearch rea
ces, equip
een 23 rea
hehr, PWR
ed in 2012
d 25.5% fro
bout 2000 k

consortium 
volution (1
force at th

d of Russi
ed by a n

dled by Rus

norama of N

the nuclea
he reductio
han Singh 
tricity gene

out the prod

 connected to

capacity   unde
onstruction (MW

0 

50s. By the
actor, and 

pment and 
actors for e
R 1000 M
2   1,33 TW
om oil, bot
kWh/yr.  

(Siemens/
979) when
hat time. T
a and the

number of 
ssia over th

Nuclear Ene

ar option, g
on of green

reaffirmed
eration as 
duction of G

 
The 
has r
inhab
prote
supp
to 
flood
have
these
aspe
for r
accid
best,
intern
criter
 

 

er 
W) 

generated
2013 (

3,8

e 1960s, th
signed an
training sp
lectricity pr

MW) conne
Wh from n
th of which

/KWU) star
n Germany
The constru
e approval 

reasons. 
he next 3 y

rgy – Novem

guaranteei
house gas

d his admi
a means 

GHG.   

accident 
raised dou
bitants an
ests on nu
osedly m
earthquak

s. The 
 promised
e project
cts and m
response 
dents, and 
 state
national 
ria.  

d energy 
(TWH) 

%
g

89 

he United S
n agreeme
pecialists. 
roduction. 

ected to th
nuclear po
 it has in a

rted in 197
y joined the
uction was
from the 
Plant oper

years.  

mber 2014  

ing it to be
s emissions
nistration’s
 to realize

in Japan
ubts for the
d brought

uclear sites
ore prone
kes and
authorities

d to review
ts’ safety
echanisms
to severe
apply the

e-of-the-art
safety

% of total energ
enerated in 201

1,5 

States had
ent in 1957
Before the
  
he grid on
wer. Some

abundance

75 and was
e American
s resumed
IAEA, and
ration, fue

 

  89

e 
s 
s 
e 

n 
e 
t 
s 
e 
d 
s 
w 
y 
s 
e 
e 
t 
y 

gy 
13 

d 
7 
e 

n 
e 
. 

s 
n 
, 
d 
l 



P

 

PL.G – Strat

 
As info
to supp
rationin
LWR in
would b
 
Iran’s p
Iranian 
Preside
 
Under 
enriche
which a
has alre
such in
around
Anyway
minera
 
The Int
send a
(LEU) 
researc
 
Accord
uranium
 
Current
designe
date fo
based o
heavy w
 

tegic Planni

rmed by th
ply around
ng problem
n Darkhov
be in the sa

president s
nuclear p

ent Vladimi

Iran’s nucle
ed to less 
alleges the
eady suffic

ntentions, in
 90%, and
y, accordin
l resources

ternational 
pproximate
for conver

ch reactor i

ing to the 
m enriched

tly a react
ed by Iran
oreseen fo
on the 1st 
water react

ng Managem

N

he governm
d 10% of 

ms have be
vin/ Darkho
ame site of

aid on July
power plan
ir Putin’s a

ear progra
than 5%. 

e country’s
cient mater
nasmuch a
d that all 
ng to the 
s are not si

Atomic En
ely 75 % o
rsion abro
in Teheran

latest IAEA
d to 3.5% o

tor of 360
ian expert
r commiss
unit PWR 
tor of 40 M

ment     Wo

NPP  Bushehr, 

ment, the c
the count

een going 
oveyn (rive
f Bushehr.

y 03, 2013 
t had bee
pproval to 

m, uranium
Iran has 

s enrichme
rial for the c
as nuclear 
of its ura
WNA - W

ignificant.  

nergy Agen
of its stock
oad (proba
n. 

A report, p
r 20% in tw

0 MW with
ts and nuc
sioning is 2

NPP "Bez
MW. 

orldwide Pan

 

Iran (photo : A

country inte
ry’s electr
on in the 

er Karun -

 that prelim
n complete
go ahead.

m is proces
faced pro

ent process
constructio
weapon fa

anium is d
World Nuc
 

ncy is prop
kpile of aro
ably in Ru

presented i
wo complex

h Iranian t
clear fuel is
2017. This

znau" (Swit

norama of N

 
Atomenergop

ends to bui
icity requir
region. Th
 Khuzesta

minary talk
ed, and th
 

ssed and a
oblems with
s is associ
on of an ato
abrication 
destined fo
clear Asso

posing an a
ound 1.5 to
ssia) and 

n February
x, Fordo an

echnology
s also ma
s nuclear r
tzerland). A

Nuclear Ene

roekt) 

ild 5 additio
rements, t
e two first
an  provin

s for Russi
he project j

according to
h the inter
ated with w
omic bomb
requires an

or future e
ociation, Ira

agreement
ons of low 
transform

y 2013, Ira
nd Natanz.

y is under 
nufactured
reactor (IR
Also under

rgy – Novem

onal nucle
thus copin
t would be 
nce and an

ia to help b
just neede

o the IAEA
rnational c
war plans 
b. The coun
n enrichme

electricity g
an’s know

t whereby 
 enrichme
ation into 

an currently
. 

constructi
d in the co
R-360) was
r constructi

mber 2014  

ar reactors
g with the
360 MWe

nother one

build a new
ed Russian

A, has been
community
and that it

ntry denies
ent level of
generation

wn uranium

Iran would
nt uranium
fuel for a

y produces

on. It was
ountry. The
s designed
ion nuclear

 

  90

 

s 
e 
e 
e 

w 
n 

n 
, 
t 
s 
f 
. 

m 

d 
m 
a 

s 

s 
e 
d 
r 



P

 

PL.G – Strat

 
There h
2020, b
Russia
the sam
 
 

tegic Planni

have been
but today 
. Russia an

me site of t

ng Managem

n reports th
confirmed 
nd Iran alre
he Busheh

ment     Wo

Sites wit

hat the co
Iran plans

eady has a
hr nuclear p

orldwide Pan

th  nuclear act

untry plan
s to build 
a prelimina
power plan

norama of N

tivities in Iran

ned to hav
four new 
ry to the co

nt agreeme

Nuclear Ene

ve 20 GW
units, with

onstruction
ent.  

rgy – Novem

W nuclear c
h the parti
n of two mo

mber 2014  

capacity by
cipation of
ore units at

 

  91

y 
f 
t 



P

 

PL.G – Strat

Japan
 

Count

Japan 

The co
 
Japan 
produce
country
ABWR 
extensi
 
In May
reactor
other re
also ne
govern
 
The sh
fired po
This ma
over th
will mo
Abe ha
 
The Fu
 

 
At 14h:
9.0 deg
kilomet
a highl
country
event, 
respons
 

tegic Planni

n 

try Reacto
opera

48 

untry as a 

has 50 re
ed in 2012
y's energy. 

1300 MW
ions of life 

y 2012 all 5
rs 3 and 4)
eactors wi
ecessary 
ments. 

utdown of 
ower plants
ay also he
e past five
st likely lea

as already s

ukushima-

46 min of 
grees on th
ters below 
y industria

y whose cu
on a prob
se capacity

ng Managem

ors in 
tion 

installe
capacit

42.38

whole dep

eactors (44
2. Were pr
There are

W each) a
and power

50 Japane
) had retur
ll be resta
to return 

nuclear re
s, necessa
lp explain 
e years. Th
ad to a res
spoken a lo

-Daiichi ac

March 11, 
he Richter
the earth’s

alized, den
ulture and 
bability sca
y develope

ment     Wo

ed 
ty (MW) 

React
cons

88 

pends on ex

4,114 MW)
roduced 17
e 2 power p
and nine 
r. 

ese nuclea
rned to ope
rted only a
the react

actors in J
ry to fill the
why the co
his energe
tart of nuc
ot about th

ccident  

  

2011, loca
r scale. Th
s crust. It w
nsely popu
technology

ale of 1 in 
ed by Japa

orldwide Pan

tors under 
struction c

2 
 

xternal sou

) in operat
7,350 TWh
plants unde
reactors p

ar power pl
eration and
after comp
or to ope

apan led to
e gap of low
ountry is no
etic conditio
lear reacto
is subject.

al time, nor
e epicente

was the larg
lated area
y have ada

every 1,0
n over cen

norama of N

capacity   und
construction (M

1325 

urces of pri

ting condit
h in 2012, w
er construc
permanent

lants were
d were gen

pletion and
eration an 

o a strong 
wer electric
ow running
on just get
ors. In fact,

 

rtheast Jap
er was very
gest earthq

a. Even for
apted to m
000 years, 
nturies.  

Nuclear Ene

der 
MW) 

generate
2013 

 13

imary ener

tion. Of the
which repr
ction (Shim
tly shut. T

e off. In Se
nerating po
 approval 
approval 

rise in oil i
city supplie
g a trade d
ts worse th
 the new P

  

pan was hit
y near the
quake ever
r a high e
ake such r
the disas

rgy – Novem

ed energy 
(TWH) 

% o
gen

,95 

rgy by 96%

ese only tw
resented 2

mane Ohma
There are 

eptember o
ower to the
of Stress 
given by

mports to f
ed by nucle
eficit for th

he high lev
Prime Minis

t by an ear
e coastline 
r recorded 
arthquake 
risk accept

ster exceed

mber 2014  

of total energy 
nerated in 2013

1,7 

%. 

wo energy
2.1% of the
a 3 and 1 -

plans for

only 2 (Oh
e grid. The
Tests. It is

y the loca

feed its oil-
ear energy
he first time
vel of debt
ster Shinzo

rthquake of
and a few
to have hit
risk-prone

table, such
ded all the

 

  92

3

y 
e 
- 
r 

i 
e 
s 
l 

-
. 
e 
, 
o 

f 
w 
t 
e 
h 
e 



P

 

PL.G – Strat

   
    
Most b
product
plants, 
causing
Roads 
 
The 14
the tita
safe co
 
The tsu
system
station,
involve
after hy
other re
 

The ne

NPP  Fuku

 
Interna
special
the eve

tegic Planni

buildings a
ts to the e
and chem

g thousand
and power

4 nuclear p
nic forces 

ool-down m

unami that
m intended 

, leading th
d, due to r
ydrogen ex
easons tha

eed for rem

ushima-Daiich

tional aid 
ized assist

ent.  In add
ng Managem

and all ind
environmen
mical facil
ds of deat
r transmiss

ower units
released b

mode with d

t followed t
to cool do

hem to a m
reactor cor
xplosions, 
an the accid

moving the 

hi after the firs

through a
tance for r

dition to the
ment     Wo

   

ustrial fac
nt, such a
ities locate
ths and en
sion lines w

s in the affe
by nature. A
diesel-gene

the event 
own the 4
major nucle
re melt-dow
but withou
dent or nuc

population

st wave  tsuna

a network 
radiation re
e losses of

orldwide Pan

ilities with 
as oil refine
ed in the 
nvironment
were also d

ected regio
All of them
erators, afte

broke dow
4 reactors 
ear accide
wn, with re

ut nuclear a
clear radiat

ns near the

ami 

of countri
elease eve
f human liv

norama of N

risks of e
eries, fuel 

affected 
tal damage
damaged o

on’s three 
m were auto

er the loss 

wn the enti
of the Fuk

ent status w
elease of r
accident vi
tion.  

e plant area

ies coordin
ents and, i
ves, Japan

Nuclear Ene

   

explosion 
storage a
region co
e yet to b

on several s

nuclear po
omatically s
 of all exte

re emerge
kushima-D
with total lo
radioactivit
ctims. The

a became 
scale nuc
was mob
country w
more tha
conseque
earthquak
and ind
besides t
missing 
existed 
available 
emergenc
notwithsta
population
the autho
are domin

nated by 
n the mea
 will be fac

rgy – Novem

and releas
areas, ther
llapsed im
e entirely 
scale degre

ower station
shut down
rnal power

ency diesel
Daiichi nucl
oss of the 
y to the en

ere were 4 

imperious 
clear emerg
bilized at a
was devas
n 18,000 

ence o
ke, tsuna
dustrial e
the more t

persons
no inf
for the 

cy 
anding, tha
n’s prep
orities, little
nating the s

the IAEA 
antime, all 
cing econo

mber 2014  

se of toxic
rmal power
mmediately

quantified
ees.  

ns resisted
 and put in
r supply.  

l generator
lear power
4 reactors

nvironment
deaths for

and a full-
gency plan
a time the
stated and
died as a

of the
ami, fires
explosions
than 5,000

s. There
frastructure

work of
teams

anks to the
paredness
e by little
situation. 

has given
learn from

omic losses

 

  93

c 
r 
, 
. 

d 
n 

r 
r 
s 
t 
r 

-
n 
e 
d 
a 
e 
, 
, 
0 
e 
e 
f 
; 
e 
, 
, 

n 
m 
s 



P

 

PL.G – Strat

from in
failures
 

On Jun
decided
plants a
are bei
this ene
 
The de
take int
for a p
Industry
the gov
GDP). 
been ta
ongoing
 
The go
country
nuclear
plan to 
area co
42,191 
lead to
nuclear

NPP  Fuku
 

 
Another
savings
operate
stateme
 

tegic Planni

dustry’s in
s triggered 

ne 20, 20
d that, exc
are safe to
ng implem
ergy.   

ecisions to 
to consider
population 
y estimate
vernment 3
The best e
aken. Any
g nuclear e

vernment i
y’s 2030 e
r shares va
generate 

omparable
square ki

o a not-in-m
r power bu

ushima-Daiich

r conseque
 of 15 per
s 11 reacto

ent cuts of 5

ng Managem

activity cau
by the disa

011 Japan
cept for Fu
 continue o

mented all o

be taken b
ration the l
already e

d that repl
3 trillion ye
energy mix

yway, the 
export polic

is trying to 
energy mix
ary from ze
20% of Ja
 to that of
lometers o
my-backya
t might opp

hi Sept. 2013 (

nce was th
rcent in the
rs - Ohi (fou

5-10 percent

ment     Wo

used by br
aster.  

nese gover
ukushima’s
operating in
over the co

by Japan o
ack of ava

extremely 
lacing nucl
ens or 37 b
x for Japa
country is 
cy, even th

develop a
x will be ta
ero to betw
apan’s pow
f Kyushu I
or 16,032 s
ard reactio
pose any p

(photo Kyodo 

hat governm
e area serv
ur units), Mi
t have also 

orldwide Pan

reakdowns

rnment thr
s 6 units a
n the coun
ountry, at 

on continui
ailable ener
disturbed. 
lear energy
billion dolla
n is still u
enforcing

hough this h

 long-term 
aken by S
ween 20% 
wer by onsh
Island (one
square mil
n from res

power proje

News) 

ment has as
ved by Kan
ihama (3) a
been reque

norama of N

s, unavailab

rough the 
nd Hamao
try. Safety 
a time Jap

ng the use
rgy options

 The Min
y with ano
ars a year 
nder discu
 all agree
has been o

energy mi
eptember 
and 25%.

hore wind f
e of Japan
es). Japan
sidents, w
ect. 

T
a
J
fo
s
a
4
d
T
w
g
re
o

sked house
nsai Electri
nd Takaham

ested in othe

Nuclear Ene

bility of infr

Minister 
oca’s 2 uni
 measures

pan cannot

e of nuclea
s and the c
nistry of E
ther therm
(around 0

ussion and 
ements sig
on hold inte

ix program
among th
There are 
farms in 20
n’s four m
n’s high po
hich might

To make 
available 
apan was 
or therma
uch as oil

additional 
4,3 trillion 
ollars, 42 b

The greenh
will increa
igatones 
esult of the

of Japan’s n

eholds and 
ic Power C
ma (4). Acco
er parts of w

rgy – Novem

rastructure

of Industr
its, all nuc
s for severe
t afford to 

ar energy w
cost of such
Economy, T
mal source 

.7% of the
 no decisio

gned in lin
ernally.   

. The decis
ree scena
calculation

030 would 
ain islands

opulation d
t not just 

up for it
nuclear g
forced to 

al power 
, gas, and
expenses 
yen (55 

billion euro
house gas d
ase by a
a year as
e shutdow
nuclear uni

businesses
Company (K
ording to a g
western Jap

mber 2014  

s or power

ry, Kaieda
lear power
e accidents
do without

will have to
h decisions
Trade and
would cost

e Japanese
on has yet
e with the

sion on the
rios where
ns where a
require an

s, which is
density can
be against

ts lack of
generation
import fue
generation

d coal, with
of about

billion US
o) a year.  
discharges
about 1.2
s a direct

wn of many
its. 

s for power
Kepco) tha
governmen

pan. 

 

  94

r 

, 
r 
s 
t 

o 
s 
d 
t 
e 
t 
e 

e 
e 
a 
n 
s 
n 
t 

f 
, 
l 

n 
h 
t 

S 

s 
2 
t 
y 

r 
t 
t 



P

 

PL.G – Strat

The go
misinfor
extreme
specialis
damage
emerge
 
The com
127 rec
account
illness if
 
As 2013
remaine
operatio
units ha
 
Japan’s
resume 
Work on

Nuclear P
 
Kyushu 
January
2013. F
restart b

After a 
generat
October

Japan’s
in the fis
ending 
belongin

tegic Planni

overnment 
rmation and
ely serious 
sts, the em

e to the en
ncy proced

mpany oper
ceived some
t of radiation
f they contin

3 drew to a
ed shut dow
on until ente
ad applied fo

s Electric Po
the constru

n the Ohma

Power Plant S

EPC hopes
y 2014, Kyu
From the new
by the end o

long proces
te electricity
r. 

s nine utilitie
scal  year 2
the year 1

ng to Kansa

ng Managem

is conduc
d sense of 
event, but 
issions from
nvironment 
ures).  

rating the nu
e dose of r
n. In 20 or 3
nue to expo

a close, Jap
wn pending
ering sched
or permissio

ower Develo
uction of its
a nuclear p

Sendai  1 and

s it can res
ushu said A
w reference
of 2014 with

ss Sendai n
y again. The

es with atom
2012 ended 
100 million 
ai Electric P

ment     Wo

ting outrea
insecurity p
one that ha

m the event
or health 

uclear powe
radiation, b
30 years, th

ose themselv

pan once ag
g regulatory
duled outag
on to restart

opment Com
s Ohma nuc
power plant,

d 2 

start its two 
April 2. Kans
e scenario c
h 7 months o

nuclear pow
e final stage

mic plants re
March 31, 
yen ahea

ower Co.  

orldwide Pan

ach work 
prevailing i
as not prod
t have not r

of the po

er station –
ut none of 
he possibility
ves to radia

gain found i
y reviews. N
es in Septe
t under new

mpany Limi
clear power
, which J-P

Sendai unit
sai EPC ho
comes six r
of operation

 

wer plant un
es in Japan's

eported com
2013.  Only
d, and onl

norama of N

in the affe
n this proce
uced a sing

reached leve
pulation (ev

Tepco exam
them is in 
y exists (up

ation due to 

itself withou
Nevertheles
ember. By t

w Nuclear Re

ted (J-Powe
r plant in A
ower said w

ts around J
opes restart 
eactors res

n on average

its 1 and 2 
s new licens

mbined loss
y Hokuriku E
y two reac

Nuclear Ene

ected area
ess. Fukus
gle fatality. 
els capable
ven for the

mined 3700
risk of an 

p to 5%) for 
accumulate

ut nuclear p
ss, Kansai's
the end of t
egulatory Au

er) has ann
omori prefe
was around

was susp
Great Eas
11 March 
the nuc
Fukushima
civil engi
excavating
for sea
discharge 
Hitachi-GE
is assem
equipmen
plant site 
Aomori pr
workforce 
people. 
 

uly and two
  Takaham

tart by end 
e generating

have draft 
sing regime

ses of 1.59 
Electric Pow
ctors are c

rgy – Novem

as to dispe
hima accid
According 

e of causing
e workers 

0 workers; o
immediate 
them to de

ed doses.    

power as its
s Ohi 3 and
the year, 16
uthority reg

nounced tha
ecture, north
d 40 percen
pended fol
st Japan Ea

2011 that 
clear acc
a-Daiichi. N
ineering c
g earth to b

awater in
systems, 

E Nuclear E
mbling “sm
t at a works
in the town 
refecture. T
 now  of a

o of its Gen
ma-3 and -4

2013, 16 o
g 73 TWh o

approval to
e could be c

trillion yen 
wer Co. pos
currently ru

mber 2014  

el people’s
ent was an
to radiation

g irreparable
involved in

out of these
disease on

evelop some
 

s entire flee
d 4 were in
6 Japanese
ulations. 

at it plans to
hern Japan
nt complete
llowing the

arthquake of
resulted in

cident a
Nowadays a
ompany is
build canals
take and
and vendor
Energy Ltd
mall” plan
shop on the
of Ohma in

There are a
about 1,000

nkai units by
4 in October
other reactor
of electricity

o restart and
completed in

($16 billion)
sted a profit
nning, both

 

  95

s 
n 
n 
e 
n 

, 
n 
e 

t 
n 
e 

o 
. 
, 
e 
f 

n 
t 

a 
s 
s 
d 
r 
. 
t  

e 
n 
a 
0 

y 
r 
r 
.                    

d 
n 

) 
, 

h 

     



P

 

PL.G – Strat

Nuclea
 
Japan 
Hague)
plant in
2006 a
 
Activitie
of pluto
country
in Japa
 
In May
arrived 
2009. B
About 5
nuclear
it can 
increas
separat
of dang
 
Japan i
Today, 
wastes
 
Such ty
that allo
In July 
Electric
plannin
Develo
Fukush
 
Kazak

 

Coun

Kazakh
 

Kazakh
Institute
(world's
uranium
 
The co
(LEU) i

tegic Planni

ar Waste 

reprocess
) and in th
n Rokkasho
nd comme

es include 
onium whi
y’s nuclear 
anese nucle

y 2009, the
in Japan t

By January
5% of the 
r generatin
produce 

sing the a
tion of the 
gerous was

imports mo
its major 

 that the co

ype of recy
ows the co
2010, Jap

c Power, To
ng to set 
pment of J

hima accide

khstan 

ntry Reacto
opera

hstan 0

hstan has n
e of Nucle
s largest p
m resource

ountry is c
in its Ulba 

ng Managem

ses its nuc
he United 
o-mura, in 

ercial opera

reprocess
ich, combi
power pla

ear power 

e first MO
to feed Ge
y 2011 ther
content of

ng reactors
by 12%, 

available e
most radio

stes by 60%

ore than 90
energy so

ountry has 

ycling cons
ountry to ob
panese com
oshiba, Mit
 up a n
Japan) to 
ent is likely

ors in 
ation 

installe
capacit

0 0

no nuclear 
ar Physics

producer o
es) Kazakh

capable of 
plant (Ulba

ment     Wo

clear wast
Kingdom, 
Honshu Is

ation was p

ing of 800 
ined with 

ants. Such 
plants.  

OX shipmen
nkai-3 plan
re existed a
f MOX fue
s. Recycling
while unfi

energy av
oactive nuc
%.  

0% of its en
ource is p
stockpiled

stitutes the
btain maxim
mpanies To
tsubishi He

new busin
export nuc

y to change

d 
ty (MW) 

React
cons

0 

power gen
s, near Alm
of uranium
stan holds

converting
a Metallurg

orldwide Pan

tes in rep
but it is b

sland. The 
planned for

tons of sp
uranium w
fuel has a

nt from th
nt, which s
already 4 p

el is pluton
g this mate
issioned u

vailable by
clear fissio

nergy requ
plutonium f
d since 199

e basis of 
mum benef
okyo Elect
eavy Indus
ness orga
clear powe
e this prosp

tors under 
struction 

c
co

0 

nerating pl
maty.  Due
 ore and 
 a great we

g high enr
gical Plant 

norama of N

rocessing 
building its 

plant’s tes
r 2009, but 

pent uraniu
will be con
already bee

e Melox fu
tarted com

plants using
ium recove
erial is the 
uranium is
y 22%. S
n products

irements. I
from the r
99. 

the nuclea
fit from ura
tric Power,
stries, and 
nization (

er projects 
pect. 

capacity   under
onstruction (MW

0 

ants, but o
e to its larg
it has aro
eight in the

riched (HE
in Ust-Kam

Nuclear Ene

plants loc
own com

st run was 
was delay

um and the
nverted int
en tested a

uel fabrica
mmercial op
g this fuel. 
ered from 
method to
 also rec
uch proce

s, thereby r

It has no u
reprocessin

ar fuel cyc
anium impo
 Chubu El
Hitachi info
(Internation
to emergin

r 
W)

generated 
2013 (TW

0 

only one re
ge uranium
und 15 pe

e nuclear in

EU) into lo
menogorsk

rgy – Novem

cated in F
mercial re
started on 

yed. 

e productio
to MOX fu
and approv

ation plant 
peration in 
 
fuel alread

o increase 
overed an

ess also a
reducing th

ranium in i
ng of nucl

cle in Japa
orts.  
lectric Pow
ormed that
nal Nuclea
ng countrie

energy 
WH) 

% of 
gene

esearch rea
m productio
ercent of t
ndustry.  

ow enriche
k), as it did

mber 2014  

France (La
processing
March 31

n of 4 tons
uel for the
ved for use

in France
November

dy burnt in
the energy

nd reused
allows the
he volumes

its territory
ear plants

an, a policy

wer, Kansa
t they were
ar Energy
es, but the

total energy 
rated in 2013 

0 

actor at the
on capacity
the world’s

ed uranium
d in August

 

  96

a 
g 
, 

s 
e 
e 

e 
r 

n 
y 
, 
e 
s 

. 
’ 

y 

i 
e 
y 
e 

e 
y 
s 

m 
t 



P

 

PL.G – Strat

2011 w
Nuclea
the rese
 
Ministe
constru
term ob
or the t
 
Kazakh
develop
bank, c
A Russ
1972 to
been u
reviews
reactor
units in
Japane
the con
likely lo

In 30 M
lead to
Russia
signed 
Compa
coopera
nuclear
MW. T
facility 
location
eastern
 
Pakist

 
Coun

Pakista
 
Electric
from hy
power 
the Pun
315 MW
Decem

tegic Planni

when 33 kg
r Security 
earch reac

er of Indust
uction of a 
bjective an
timing of th

hstan is th
ping nuclea
construction
sian-supplie
o 1999. A 
under cons
s have be
rs for the s
n regional 
ese compa
nstruction o
ocation for 

May, 2014 (
 them coo
’s state nu

by Rosa
any of Kaz
ation in de
r power sta
he two cou
with the p
n for the c
n Kazakhst

tan 

ntry React
opera

an 3

city gener
ydroelectric
plants (Ch
njabe regio
W each o

mber 2016 a

ng Managem

g of HEU 
Administra

ctor and ren

try and New
nuclear po

nd that no d
he project.  

he only co
ar energy. 
n of which 
ed BN-350
project to b
sideration 
een carried
southern re
cities have

anies signe
of a nuclea
a plant bas

(NucNet)-  
operating o
uclear corp
atom chief
zakhstan (K
esign, cons
ation using
untries als

possibility o
country’s f
tan.  

tors in 
ation 

installe
(MW) 

3 7

rated in 
c power fo
asnupp 1 a

on. There a
one). The 
and Octobe

ment     Wo

were conv
ation - NNS
nder it cap

w Technol
ower plant 
decisions h

ountry in C
It is also 
could begi

0 fast reacto
build small
for severa
d out. Pla

egion, sma
e been un
ed a memo
ar plant, wit
sed on adv

Russia an
on the cons
oration Ro
f executive
Kazatompr
struction, c
 reactors w
o intend to

of fabricatin
first nuclea

ed capacity Re
c

725 

Pakistan 
or the for th
and 2, PW
are two rea
new units 
er 2017 res

orldwide Pan

verted into
SA) which 
able of usi

ogies Asse
isn’t very m
have yet b

Central Asi
likely to ho
in in 2015.
or operated
ler Russian

al years, a
ans for nu
ller units in
der discus

orandum o
th Lake Ba
vanced boi

nd Kazakhs
struction o

osatom has
e officer 
rom) presid
ommission

with an inst
o cooperat
ng the fue
ar power 

eactors under 
construction 

2 

is abou
he remaind

WR 300 MW
actors unde

are sche
spectively.

norama of N

o LEU, as 
is coopera
ng LEU fue

et Isekeshe
much on th
een made 

ia that has
ost an inte

d at Aktau 
n-designed

and feasibi
uclear plan
n western 
ssion for s
of understa
alkash in ea
ling water 

stan have s
of a nuclea
s said. Ros
Sergei Ki
dent Vladi
ning, opera
talled capa
e on nucle
l, or its co
station is 

capacity   un
construction 

630 

ut ~62% 
der Pakista

W each and
er construc
duled to b
  

Nuclear Ene

reported b
ating with K
el.  

ev confirm
he agenda
on the typ

s made a 
ernational lo

on the Cas
d nuclear r
lity studies
nts includi
parts and 
everal yea

anding on a
astern Kaz
reactor tec

signed an a
ar power st
satom also
iriyenko a
mir Schko

ation and d
acity of 300
ear fuel su
omponents,

near the 

nder 
(MW)

gen
ener

(T

5,2

from foss
an has thr
d Kanupp, 
ction (Chas
begin com

rgy – Novem

by the U.S
Kazakhstan

ed that, al
, it is seen
pe of react

firm comm
ow-enriche

spian Sea 
reactors at 
s and env
ing large 
smaller co

ars. In 201
a feasibility

zakhstan m
chnology.   

agreement
tation in K

o said the a
and Nation
olnik, cover
decommiss
0 megawat
pply to the
, in Kazak
city of Ku

nerated 
rgy 2012 
TWH) 

% o
gen

271 

il fuel a
ree operati
PHWR - 1

snupp 3 an
mmercial op

mber 2014  

S. Nationa
n to modify

though the
 as a long-

tor, the site

mitment to
ed uranium

coast from
Aktau has

vironmenta
light-water

ogeneration
0 a trio of
y study for

mooted as a

t that could
azakhstan
agreement
nal Atomic
rs possible
sioning of a
tts to 1,200
e proposed
hstan. The

urchatov in

of total energy 
nerated in 2012

5.34 

and ~33%
ng nuclear
25 MW) in

nd 4, PWR
peration in

 

  97

l 
y 

e 
-
e 

o 
m 

m 
s 
l 
r 
n 
f 
r 
a 

d 
, 
, 
c 
e 
a 
0 
d 
e 
n 

% 
r 
n 
, 
n 



P

 

PL.G – Strat

In 2012
country
Nuclea
In Augu
Project
foreign 
dollars 
 
The co
progra

NPP  Chas
 
Pakista
should 
manag
deficit c
gas pip
comple
 

 

R

Chash
Chash
Chash

Kara

Total

Nucle

tegic Planni

2, 5.271 TW
y’s total in 
r Corporat
ust 2013 a
t in Pakist

purchase 
and constr

ountry is 
m indepe

snupp -  Pakis

an's power 
be enoug

ing power 
caused by 
peline from
eted on the

Reactors 

hma 3
hma 4
hma 5
achi Coas

1& 2

ear Reac

ng Managem

Wh of elect
the period

ion - CNNC
a new cont
tan which 
of the Ch

ruction cou

not a sig
endent of 

stan (photo Ro

stations h
gh to cove
stations a
public sec

m Iran, whic
 Iranian sid

CN
CN

stal AC

ctors Un

ment     Wo

tricity from 
d. The cou
C) for the f
ract was s
comprisin

hinese reac
uld begging

gnatory to
the civil 

osatom) 

have a com
er the cou
are unable 
ctor users w
ch is poten
de of the b

Type

NP-300
NP-300
PWR

CP1000

dercons

orldwide Pan

nuclear so
untry signe
fifth unit  at
signed, now
g two AC
ctor design
g in 2015. 

o the NP
electricity 

countr
 

The e
nuclea
in perm
conflic
July 2
seekin
weapo
missile
nuclea
holding
 

mbined cap
untry's elec
to run the

who have n
ntially capa
order, but 

Mwe gro

340
340

1000(?

1100x

struction

norama of N

ource were
ed a contra
t Chasnupp
w  for the K

CP1000 un
n.  The for

PT and co
generatio

ry’s source

existing co
ar weapons
manent ten
ct, accordin
2011 the 
ng to incr
ons with m
es, in line
ar- weapon
g nuclear w

pacity of ab
ctricity nee

em at full c
not paid the
able of plug
not on the 

oss Cons
n 

m
D

?)

x2 late

n, Plann

5

Nuclear Ene

e generated
act with C
p not yet in
Karachi Co
nits. The o
reseen cos

onducts a
on progra
es of natu

onflict with
s itself, ho
nsion, with 
ng to inter
country w

rease its 
ore air-to-a

e with its 
ns parity 
weapons in

bout  20,00
eds. Howe
capacity be
eir bills in y
gging the s
Pakistani s

structio
start  

mai/11
ec/11

e 2014

ed and/o

rgy – Novem

d, about 5.
hina (Chin

n constructi
oastal Nuc
order mark
st is about

a nuclear 
am, which
ural uraniu

h India, w
olds the en
a high risk

rnational a
was repor

arsenal o
air and su
 plan for 
with other

n the region

00 megaw
ever, the 
ecause of 
years. Ther
supply gap
side.  

Planne
commer
Operati

Dec/16
Oct/16

or propo

mber 2014  

34% of the
na Nationa
ion. 
lear Power
ks the first
t 9,5 billion

weapons
 uses the

um. 

which has
ntire region
k of nuclear
analysts. In
rted to be
of nuclear
rface-to-air

strategic-
r countries
n.  

atts, which
companies
a financia
re is also a
, has been

 

ed 
rcial 
ion
6 
6

osed

 

  98

e 
l 

r 
t 
n 

s 
e 

s 
n 
r 
n 
e 
r 
r 
-
s 

h 
s 
l 

a 
n 



P

 

PL.G – Strat

In June
two new
project 
Nuclea
plans fo
 
South
 

 
South K
importin
making
electric
42% of
high as
 
South K
nuclear
country
30 GW
constru

Shin-Kori

 
Althoug
product
activitie
 
Korea p
fast bre
   
The go
also an

Count

South Ko

tegic Planni

e 2010 an 
w reactors
will strateg
r wastes a
or construc

h Korea 

Korea is A
ng around 

g efforts to
city mix. At 
f Korea’s p
s that of Bra

Korea has 
r power p
y’s electrici
W by 2015
uction and 

 1 and 2 - Pho

gh it has n
tion of its
es with loca

participates
eeder, high

overnment 
nnounced p

try React
oper

orea 23

ng Managem

agreement
s for 340 M
gically help

are treated 
ction of a re

Asia’s fourth
97% of its 

o reduce its
present, c

power grid
azil. 

23 reactor
plants prod
ity consum
5, it bein
an addition

oto: KHNP (Ko

o uranium
 own nuc
ally develo

s in resear
h-temperatu

seeks to w
plans to tra

tors in 
ration 

install
capac

3 20

ment     Wo

t with Chin
MW each.T
p Pakistan 
and stored
epository fo

h largest e
needs, inc

s depende
coal is the c
d. The per 

rs in opera
duced 132

mption. Five
g noted t
nal 3,000 M

rea Hidro and 

 or enrichm
clear fuel a
ped techno

rch work on
ure reactor

win 20% o
ain 2,800 n

ed 
ity (MW) co

0.700 

orldwide Pan

na was ann
The cost is
in reducing

d at the nu
or long-term

economy, b
cluding all t
ence on fo
country’s to
capita ele

ation (20,70
2.47 TWh,
e plant pro
that appro
MW will ens

cons
comm
- 997
desig
Plant
the 
shou
unde
policy
cons
energ
no en

Nuclear Powe

ment facilit
and also 
ology. 

n several a
rs). 

of world’s r
new nuclea

Reactors 
under 

onstruction c

5 

norama of N

nounced th
s estimate
g its chroni
clear powe
m storage 

but has no
the oil and 

ossil fuels 
op electrici
ectricity con

00 MW ins
 accountin

ojects are 
oximately 
sue from s
truction. T
mercial ope
7 MW) and
gn (Improv
t - OPR 10
Korean g

uld be built
er construc
y favors 
ideration 
gy supply, 
nergy sour
er) 

ty in its ter
undertakes

advanced r

reactor sup
ar engineer

capacity   und
construction (M

6,370 

Nuclear Ene

hat will allo
ed at 2.4 b
ic shortage
er plants th
of nuclear 

o energy so
uranium it
and thus d
ty generati
nsumption 

stalled capa
ng for aro
under way
6,320 MW

signed cont
The latest 
eration we
 Shin-Wols
ved Korea
000). Up to
overnment
t in additio
ction.   T
nuclear in
the safety
inasmuch

rces in its te

rritory, Kor
s nuclear 

reactor mo

pply marke
rs in order 

der 
MW) 

generate
2013 

132

rgy – Novem

w the cons
billion dolla
e of electric
hemselves.

wastes. 

ources in it
t uses. The
diversify th
ing source
 is about 3

acity). In 2
ound 27.6 
y, that coul
W relate t
tracts near
plants to 

ere Shin-Ko
song-1 with

an Standar
o 2024, ac
t, eight n
on to those
he country

nitiatives, t
y and re
 as South 
erritory.  

rea is enga
waste ma

odels (mod

et up to 20
to ensure t

ed energy 
(TWH) 

% o
gen

,47 

mber 2014  

struction of
ars and the
c power.  
. There are

ts territory
e country is
he nationa
, supplying
3 times as

2013, these
% of the

ld reach to
o ongoing
ring start of
come into

ori 2 (PWR
h a Korean
rd Nuclear
ccording to
new plants
e currently
y’s energy
taking into
eliability of

Korea has

aged in the
anagement

ular, ITER

030. It has
technology

of total energy 
nerated in 2013

27,6 

 

  99

f 
e 

e 

, 
s 
l 

g 
s 

e 
e 
o 
g 
f 
o 
R 
n 
r 
o 
s 
y 
y 
o 
f 
s 

e 
t 

, 

s 
y 

3



P

 

PL.G – Strat

self-suf
compet
was th
reactor
 
After K
inhabita
latest o
 
So far 
Reproc
with th
countrie
 
Develo

NPP  Shin
 
Despite
acciden
20. The
as Kori
nuclear
Korea. 
event, a
the plan
 
In Aug
installe
design 
schedu
 
In 2014
US$7b
nuclear

tegic Planni

fficiency an
ted interna
e winner 

rs, a 40 bill

Korea obta
ants’ perce
opinion surv

no decis
cessing is a
e United 
es.  

ping a ne

n-Wolsong 1 a

e the fall in
nt, the fore
e country is
i 1 (1978) 
r experts f
Recomme

and no non
nts. 

gust 2011, 
d in its fin
reactor, s

uled for Sep

4 South K
n, only two
r in total po

ng Managem

nd meet in
ationally in 
in the Ara
ion dollars 

ained the 
eption of n
veys (88.4 

sion has b
a possible 
States, in 

ew technolo

nd 2 -  Image 

n Korean p
ecasts on 
s planning 
keep gene
from the 
endations 
n-conforma

the press
nal positio
supplied b
ptember 20

Korea has 
o weeks a
ower suppl

ment     Wo

ndustry’s d
offering nu

ab Emirate
business. 

first nuc
uclear ene
% favor th

been take
option, pro
line with 

ogy called

AIEA 

public satis
new reacto
to go on w

erating elec
IAEA visite
for improv
ances were

sure vesse
on. This is
by Doosan
014.  

approved 
after the co
y to 29% b

orldwide Pan

emand for
uclear serv
es’ bidding
 

lear plant 
ergy has im
he develop

n on wha
ovided con
the existi

d “pyroproc
repro
the 
decis
the 
will b
 
Sout
been
techn
conte
2030
facili
Emir

sfaction wi
ors indicat
with its nuc
ctricity. In J
ed Korea 
vements w
e found tha

el of Shin
s the seco
n Heavy In

a plan to
ountry ann
by 2035 (in

norama of N

r skilled ma
vices and s
g process 

order ou
mproved si
ment of nu

at to do w
nsultation a
ng cooper

cessing” th
ocessing, i
solution fo
sion should
country’s 

be used up

th Korea’s
n growing 4
nology ex
emplate s
0.  Such 
tated by 
rates.  

ith nuclear
te 9 units a
clear expan
July 2011, 
to assess

were made 
at might co

n-Kori nucl
ond PR-14
ndustries), 

o build two
nounced its
nstead of 4

Nuclear Ene

anpower. T
studies, an
for the su

utside of 
ignificantly

uclear indus

with the c
and negotia
ration agre

hat genera
s under st
or reuse o
d be taken
spent-fuel 

p by 2016.  

s demand
4% per ye

xport plans
ales of up
goal app
reactor 

r energy du
against the
nsion, and 
an interna

s good pra
in the lig

ompromise 

ear power
400 under 

and com

o nuclear 
s intention
1% by 203

rgy – Novem

The countr
nd in Dece
upply of 4

its territor
y, as indica
stry).   

country’s s
ations are 
eement be

ates no pl
udy and w
of nuclear 
n soon, ina

stockpilin

d for elec
ear for a de
s are in 
p to 80 re

pears to h
sales to 

ue to the F
e previous
even such

ational com
actices dev
ht of the F
the safe o

r plant’s u
constructi

mmercial op

power pla
n to cut the
30). The tw

mber 2014  

ry has also
mber 2009
4 1400MW

ry, Korean
ated by the

spent fuel
conducted

etween the

utonium in
will likely be
r fuel. The
asmuch as
g capacity

ctricity has
ecade, and
place that
eactors by
have been

the Arab

Fukushima
s projection
h old plants
mmission of

veloped in
Fukushima

operation of

unit 4 was
on (Kepco
peration is

ants, worth
e share of

wo reactors

 

  100

o 
9 

W 

n 
e 

. 
d 
e 

n 
e 
e 
s 
y 

s 
d 
t 
y 
n 
b 

a 
n 
s 
f 

n 
a 
f 

s 
o 
s 

h 
f 
s 



P

 

PL.G – Strat

would h
cost of 
 
Taiwa

 
Country

Taiwan
 
Taiwan
(PHWR
accoun
 
Chinsh
respect
951 MW
 
The go
establis
safety 
respons
Fukush
concern
China, 
they ha

 
The Ch
proposa
issue.  
Taiwan
Lungme
operatio
 
Taiwan

 
Un
Ch
Ch
Ku
Ku
M
M
To

tegic Planni

have a ca
Won 7,600

an 

y Reactors i
operation

n 6 

n has 6 pla
R 1300 MW
nting for 19

an plants 
tively. Kuo
W each.   

overnment 
sh a mult
reviews a

se at nucle
hima even
ned about
which are 

ave no juris

hinese also
al and the 

n national 
en-1 nucle
on before 2

ese Plants 

nits 
hinshan 1 
hinshan 2 
uosheng 1 
uosheng 2 
aanshan 1 
aanshan 2 
otal (6) 

ng Managem

pacity of 1
0bn (US$7

in 
n 

installed ca
(MW) 

4.980

ants in ope
W). Accord
,1% of the 

1 and 2 
osheng 1 a

of Taiwa
ti-discipline
and emerg
ear power 

nts, the g
t nuclear p
very close

sdiction. 

o do not tru
 invitation 

power ut
ear power 
2017 at the

In Operati

type 
BWR 
BWR 
BWR 
BWR 
PWR 
PWR 

ment     Wo

1,400 MW 
7bn).  

apacity Reac
con

0 

ration (2 P
ding to IAE
country’s 

(BWR 636
nd 2 (BWR

n set up 
e mechan
gency pre
r plants. In
governmen
plants on t
e to Taiwan

 

ust the saf
were mad

ility Taipow
plant but 

e earliest. 

on: 

MWe gros
636 
636 
985 
985 
951 
951 

4927 MWe

orldwide Pan

each and 

ctors under 
nstruction 

2 

PWR and 4
EA, electric
electricity. 

6 MW eac
R 985 MW

a committ
ism of nu

eparedness
 the light o

nt is espe
the coastli
n, and on 

                

fety of ope
de so that t

wer has c
the plant

ss MWe 
60
60
94
94
90
92

e net 

norama of N

should be

capacity   un
construction 

2.600

4 BWR) an
city produc
  

ch) started
W each). Ma

tee to 
uclear 
s and 
of the 
ecially 
ine of 
which 

                

ration and 
the two co

completed 
t is not ex

net Star
04 1
04 1
48 1
48 1
00 1
23 1

  

Nuclear Ene

e complete

nder 
(MW)

gener
20

3

nd another 
ction in 20

d operation
aanshan p

                L

stores of w
ountries wo

pre-opera
xpected to

rt up* Li
978 
979 
981 
983 
984 
985 

  

rgy – Novem

ed by late 2

rated energy 
13 (TWH) 

39,82 

2 under co
013 was 3

n in 1978 
plants are P

Location of N

waste in T
ork togethe

ational tes
o enter com

censed 
2018 
2019 
2021 
2023 
2024 
2025 

mber 2014  

2020, at a

% of total ene
generated in 2

19.1 

onstruction
8.82 TWh

and 1979
PWRs with

NPP in Taiwan

Taiwan. A 
er on this 

sts at its 
mmercial 

to 

 

  101

a 

ergy 
2013

n 
, 

9 
h 

n   



P

 

PL.G – Strat

Constru
Lungme
but com

 
In April
constru
comple
decisio
 
Vietna
 

Country

Vietnam
 

Over th
growing
2013.  
i.e. 8 ti
ministe

Plant 1
Dinh C
in Vinh 
reactor

tegic Planni

uction of t
en in 1999

mmercial o

l 2014 the
uction of t
etion of saf
n may be s

am  

y Reactors 
operation

m 0 

he past 20
g at an av
Meanwhile

imes the a
er said, in M

 (Ninh Thu
ommune, 
Hai Comm

rs. Accord

Location

Phuoc D

Phuoc D

Phuoc D

Phuoc D

Vinh H

Vinh H

Vinh H

Vinh H

Centr

Centr

Total plann

 Total prop
2030

Vie

ng Managem

two 1,350 
9: the two r
perations w

 Taiwanes
the Lungm
fety checks
subject to a

in 
n 

installed 
capacity (M

0 

0 years, e
verage rate
e, energy 
average vo
May 2010, t

uan Nuclea
Ninh Phuo

mune, Ninh
ing to the

Plant (

Dinh Ninh

Dinh Ninh

Dinh Ninh

Dinh Ninh

Hai Ninh

Hai Ninh

Hai Ninh

Hai Ninh

ral

ral

ed (4)

osed by 
0

etnam - Plan

ment     Wo

MW Adva
reactors we
were delay

se governm
men power
s, and cons
a national r

MW) 
Reactor

constr

0

nergy prod
e of 13% /
consumpti

olume of 1
the intentio

ar Power P
oc district, a
h Hai distric
e Director 

(province) Ty

h Thuan 1-1 V

h Thuan 1-2 V

h Thuan 1-3

h Thuan 1-4

h Thuan 2-1 Ja

h Thuan 2-2 Ja

h Thuan 2-3 Ja

h Thuan 2-4 Ja

nned and Pr

orldwide Pan

anced Boil
ere expect
yed due to 

ment anno
r plant. Th
struction of
referendum

rs under 
ruction 

c
co

0 

duction in 
/ year, from
ion per ca
994 (175 

on of buildi
 

 
Plant 1, wi
and Plant 2
ct. In all Pla

of the Vi

ype

VVER-1000/428

VVER-1000/428

VVER-1000

VVER-1000

apanese Gen III 
or Atmea1

apanese Gen III 
or Atmea1

apanese Gen III 
or Atmea1

apanese Gen III 
or Atmea1

APR-1400?

APR-1400?

roposed Nuc

norama of N

ing Water 
ed to be co
political, le

unced the 
he first rea
f the secon

m 

capacity   unde
onstruction (MW

0 

Vietnam i
m 12 TWh
pita increa
kWh). As 
ng eight re

ith two rea
2 (Ninh Th
ants the ca
ietnam Ag

MWe nominal

1060

1060

1000

1000

850-1150

850-1150

850-1150

850-1150

1350

1350

4000

6700

clear Power

Nuclear Ene

Reactors 
ommission

egal and re

decision t
actor will 
nd reactor 

er 
W) 

generate
2013 (

0

ncreased 
h in 1994 t
ased, reac
a result th

eactors. 

actors) will 
huan Plant 
apacity cou
gency for 

Start 
construction

2017 or 2018

2018 or 2019

Dec 2015, dela

2016, delaye

r Reactors t

rgy – Novem

(ABWRs) 
ned in 2006
gulatory pr

to halt the 
be sealed
will be hal

ed energy 
(TWH) 

%
ge

0 

more than
to about 13
hing 1,445

he Vietnam

be located
2, with tw

uld be expa
Nuclear S

Operation

8 2023

9 2024

?

?

yed 2024?

ed 2025?

?

?

2028

2029

o 2030

mber 2014  

started in
6 and 2007
roblems.  

remaining
d after the
ted. A fina

% of total energy
enerated in 201

0 

n 10 times
30 TWh in

5 kWh/cap
mese prime

 

d in Phuoc
o reactors)
anded for 4
Safety and

 

  102

n 
7 

g 
e 
l 

y 
3 

, 
n 
, 
e 

c 
) 
4 
d 



P

 

PL.G – Strat

Radiati
addition
special
 
Central
Ninh H
for its c

In 2012
for con
Korean

The IA
and tha
respons
Vietnam
 
In spite
proceed
Russia
 
Japan, 
of Vietn
nuclear
the proj
 

 
Bangla
 
Bangla
of two 
The ag
which w
 
The co
nearly o
the cou
 
In Sept
that th
proceed
after 20
 
The go
country

tegic Planni

on, Plant 
n, memora
ists. The c

l 2 (Ninh T
ai district, 

construction

2 Korea an
nstruction o
n design.   

EA has re
at the agen
se proced
mese energ

e of delays
d to build
n, Japanes

through Ja
nam (EVN
r power pla
ject," which

adesh 

adesh sign
1,000 MW
reement a

will be take

ountry’s rec
over) have

untry was g

tember 20
e country 
ds with its
020.  

overnment 
y’s nuclear 

ng Managem

1 - with 20
anda have

construction

Thuan Plan
however th
n; with exp

nd Vietnam
of the Cen

ported tha
ncy will su
ures. At p
gy, radiolo

s and cut-b
d at least 
se and Am

apan Atom
N) on 09/28
ant.  In July
h would be

ned an agre
W nuclear p

lso include
en back to R

cent growth
e led the go
given IAEA

11, the Mi
should h

s nuclear p

is condu
program, 

ment     Wo

000 MW c
e already 
n is schedu

nt 2, with tw
here is no 

pected ope

m signed an
ntral Third 

t Vietnam 
upport the c
present, a 
gy and nuc

backs on p
4 reactor

erican) are

mic Power 
8/2011 for
y 2013 the 
e a major s

A

eement wit
ower plant

es supply o
Russia.  

h and limit
overnment

A’s approva

inistry of F
ave its fir

program w

cting a de
and has he

orldwide Pan

capacity - w
been sig

uled to star

wo reactors
signed co
ration in 20

 
n agreeme

in the cou

 
is well pre
country’s e
team of 

clear safety

projects, au
rs. All larg
e actively w

Company 
r a feasibil
parties ag

step toward

Asia – Ot

th Russia o
ts in the R

of fuel and 

ted availab
t to close t

al for its nuc

Foreign Aff
rst plant o

with the aim

etailed stu
eld talks w

norama of N

will be bas
ned on tr
rt by 2018. 

s) will be in
ntract. The
024.   

nt for the p
untry with 

epared to s
efforts to w
more than
y institutes

uthorities h
ge supplie
working to c

(JAPC), si
lity study o
reed to "ac

ds a contra

hers 

on Novemb
Rooppur reg

manageme

bility of ene
this 3 billio
clear proje

fairs of Ba
operable b
m of ensur

udy on the
with the IAE

Nuclear Ene

sed on Ru
raining for
 

nstalled in 
ere is an ag

preparation
two more 

start devel
work out sa
n 800 pers
s.  

have anno
ers (Chines
close deals

igned a co
on the con
ccelerate c
ct. 

ber 1, 2011
gion, north
ent of plan

ergy (exist
n dollar bu
ct.  

ngladesh, 
by 2022 o
ring adequ

e regulator
EA and inde

rgy – Novem

ussian tech
r the coun

Vinh Hai C
greement w

n of feasibi
reactors 

oping a nu
afety and e
sons are 

unced that
se, Korea
s on these 

ontract with
nstruction 
cooperation

1 for the co
hwest of Ba
t’s waste (

ing gas re
usiness de

Dipu Mon
or 2023. B
ate electri

ry framew
ependent c

mber 2014  

hnology. In
ntry’s new

Commune
with Japan

ility studies
Model and

uclear fleet
emergency
working in

t plans wil
n, French
projects. 

h Electricity
of the first

n to specify

onstruction
angladesh.
spent fuel)

serves are
al. In 2007

i, informed
Bangladesh
city supply

work of the
consultants

 

  103

n 
w 

, 
n 

s 
d 

t 
y 
n 

l 
, 

y 
t 
y 

n 
. 
) 

e 
7 

d 
h 
y 

e 
s 



P

 

PL.G – Strat

in this c
civil nuc
 
In 29 J
2,000 M
The Ru
will star
Commi
 
The tes
and en
survey,
meteor
In April
constru
placem
 
The Ind
power p
Indone
 
Indone
familiar
plant, a
The Ja
Atomic 
high-te
The Ind
LWRs o
for two 
 
The Ind
genera
the un
Tempe
 
Malays
 
Malays
power 
knowle
constru
been co
and coa
 
 
 

tegic Planni

connection
clear powe

July 2013 
MW nuclea
ussian com
rt a series 
ission (BAE

sts will incl
ngineering 
, anthropog
rological su
 2014 the t

uction on t
ment of the 

donesia, M
programs. 

esia 

esia, althou
rized with n
according to
apan Atomi

Energy A
mperature 
donesian a
on two of t
1,000-MW

donesian a
ting capac

nit. Initial 
rature Eng

sia 

sia has the
plants. Th
dge throug

uction and 
ommission
al (25%) an

ng Managem

n. Banglad
er program

Rosatom 
ar power p

mpany will b
of tests un

EC) will als

ude feasib
survey, d

genic cond
urvey.  
third contra
the site of
first concre

Malaysia an
 

ugh consid
nuclear en
o the Minis
ic Energy 

Agency to o
gas-coole

agency pu
hree candi

W LWRs in 

also plans t
city of 3 MW
cooperatio

gineering T

e green ligh
he country
gh technica
operation.

ned by the 
nd intends 

ment     Wo

esh also p
.  

said it pla
lant at Roo
build, oper
nder a US$
so conduct 

ility evalua
developme
ditions at th

act with Ro
f the nucl
ete constru

nd Philippi

dering itself
nergy, leav
ster of Res
Agency ha
offer Indon
d reactors

ublished pla
idate island
Sumatra b

to begin op
W to 10 M

on will inv
Test Reacto

ht from its p
y is in the
al visits an
 Relevant 
governme
to diversif

orldwide Pan

plans to sig

ans to laun
oppur in P
rate and pr
$46m contr

tests on th

ation, enviro
nt of the 

he project a

osatom wh
ear plant 

uction of th

nes are in

f prepared
ving to the 
search and 
as reached
nesia techn
, or HTGRs
ans in Jun
ds — Java

beginning 2

perating by
W, JAEA s

volve the 
or, or HTTR

population
e process 
d training 
studies for
nt. The co

fy its electri

norama of N

gn internat

nch pre-co
abna (Ban
rovide fuel 
ract, while 
heir own. 

onment im
comprehe

area and s

ich foresee
and the o
e reactors 

 the proce

, is focuse
future any
Technolog

d an agree
nical help 
s, JAEA sa
ne for the 
, Madura a

2031, acco

y 2020 a d
said. It cou
exchange 

R, at Oarai

, in suppor
reconstru

programs 
r selection 
untry is str
icity mix. 

Nuclear Ene

ional agree

nstruction 
ngladesh) i

to the proj
the Bangla

mpact asses
ensive prog
ite, and en

es the crea
organizatio
was signe

ess of reviv

ed on first g
y plan to b
gy, Syamsa
ement with
on the con

aid August 
constructio

and Bali —
rding to JA

demonstrat
uld take fo

of inform
, near the v

rt for the co
ucting the 
on nuclear
of a suita

rongly depe

rgy – Novem

ements co

work for i
n early Au
ject. Atoms
adesh Atom

ssment, de
gram of e

ngineering 

ation of a d
on of the s
ed in 2020. 

ving their o

getting its 
uild a nucl
a Ardisasm
 Indonesia
nstruction 
5, 2014.  
on of two 

— starting in
AEA.  

tion HTGR 
our years to
mation on 
village of T

onstruction
necessary

r power pla
ble site ha
endent on 

mber 2014  

oncerning a

installing a
gust 2013
stroyexport
mic Energy

evelopment
engineering
and hydro-

database of
site to the

old nuclear

population
lear power

mita.  
a’s nationa
of multiple

1,000-MW
n 2027, and

that has a
o construct
the High-

Tokai. 

n of nuclear
y technica
ant design

ave already
gas (64%)

 

  104

a 

a 
. 
t 
y 

t 
g 
-

f 
e 

r 

n 
r 

l 
e 

W 
d 

a 
t 
-

r 
l 
, 
y 
) 



P

 

PL.G – Strat

Philipp

 
Thailan
The Ru
signed 
the use
coopera
and nu
person
 
E - A
 
Austral
and div
about 4
 
Austral
Techno
 
Popula
GDP G
CO2 Em
Energy
 
Howeve
and Au
Despite
term. T
 
The Op
particul
 
It is on
represe

tegic Planni

pines 

nd 
ussian stat
during the

e of atom
ation in the
uclear was
nel service

Austra
ia is the wo

verse energ
40% of all e

ia has no 
ology Orga

ation: 23.6
Growth Rat
missions:
y independ

er, due to 
ustralia curr
e its uraniu
The country

pen Pool A
larly orient

ne of the 
ent the larg

ng Managem

te-owned R
e 58th Con

mic energy
e field of fu
ste treatm
es.  

alia 
orld’s ninth
gy resourc
economica

commerci
nization do

6 Million;  
te: 3.6%/ye
 15.3 tCO2
dence: 100

political an
rently supp
um produc
y has an ov

Australian 
ed towards

most pow
gest cash s

ment     Wo

Rosatom a
nference of
y for peac
undamenta

ment, educ

h-largest en
es.  The A

al reserves 

ial nuclear
o operate t

ear;  
2/capita 
0%; Total 

nd other c
plies less th
ction, Austr
vercapacity

Light-wate
s radioisoto

werful and 
sale export

orldwide Pan

In the
group 
organi
proces
Nuclea
operat
alterna
contra
operat
 
Philippin
Ready –

and the Ins
f the IAEA

ceful purpo
al and appl
cation and 

nergy prod
Australian c

in world. 

r plants, b
he Opal re

Consump

onstraints 
han 20 per
ralia will no
y in genera

er Reactor
ope produc

complex 
t of a turnke

norama of N

e case of 
of experts
ze a mult
ss to deter
ar Power P
tion) can 
ative for en
act with K
tion for the

nes - Bataan N
has never ope

stitute of N
A in Septem
oses. The 
lied studies

preparatio

ucer and e
continent is

ut the Aus
esearch rea

ption/GDP:

the indust
rcent of the
ot develop
ation, expec

r (OPAL) is
ction.  

research 
ey state-of

Nuclear Ene

the Philip
s from the 
ti-disciplina
rmine if its
Plant (read
be safely 
nergy gene

Korean com
 conduct o

Nuclear Power 
erate 

Nuclear Tec
mber 2014

parties a
s, radioiso
on of scie

enjoys the 
s rich in ura

stralian Nu
actor near S

: 88 (2005=

try has not
e uranium t
 nuclear p
cted to last

s a multip

reactors in
f-the-art tec

rgy – Novem

ppines, e
IAEA was

ary and in
s old nucle
dy, but nev

started, a
eration. At 
mpany Ke

of such stud

Plant -photo 

chnology o
4, a memor
also plan t
topes, nuc
entific and

benefit of a
anium, atte

uclear Scie
Sydney. 

=100)  

t expanded
the world n
power in th
t until 2023

urpose ins

n the wor
chnology p

mber 2014  

arly on, a
s invited to
ndependent
ear Bataan
ver put into
as a loca
present, a

epco is in
dies.   

IAEA  

of Thailand
randum on
to develop
clear safety
d technica

abundant 
ending for 

ence and 

d enough 
needs. 
he middle 
3-2024. 

stallation, 

ld and it 
plant ever 

 

  105

a 
o 
t 
n 
o 
l 

a 
n 

d 
n 
p 
y 
l 



P

 

PL.G – Strat

made b

nuclear
for use 
 
OPAL Re
 
Anothe
Austral
139 mil
deposit
agreem
Review

tegic Planni

by an Arg

r material; 
in a dome

eactor Buildin

er importan
ia-based m
llion pound
t will cost 

ment is pe
w Board a

ng Managem

gentine com

componen
estic power

ng (photo Luc

nt agreem
mining, to s
ds of U3O8
to CAMEC

ending rele
nd the go

ment     Wo

mpany. It 

nts related 
r industry. 

cas Heiths – A

ment was 
sell its Yee
8) to Canad
CO 430 m
evant app

overnment 

orldwide Pan

will supply

to nuclear

Australia Fron

the one s
elirrie urani
dian uraniu
illion US d

provals fro
of Weste

norama of N

y radioisot
cou
irra
mic

Re
nuc
aut
the
wh
the
pow
fore
agr
be 
cov

r technolog

nt View) 

signed by 
um deposi

um produce
dollars (34
om the Au
rn Australi
world’s la
its kind. 

Australia

Australia'
since 195
operating
known u
world's la

In 2012
tonnes o
tons of na
third-rank
Kazakhst

Nuclear Ene

topes to A
untries, an
adiation s
croelectron

ecently Aus
clear co-op
thorizing u
e United 
ere const

e first of fo
wer reacto
eign minis
reement, w

approved
vers condi
gy and ass

BHP Bill
it (resource
er CAMEC
3 million e
ustralian F
ia. Yeelirri
argest sedi

a's Uranium

s uranium
54, and fou
g. More are
uranium 

argest - 31%

2 Australia
of U3O8 (e
atural uran
king p
tan and Ca

rgy – Novem

Australia a
d it will off
services 

nic industry

stralia has 
peration ag
uranium ex

Arab E
truction sta
our planned
ors. The A
stry said 
which still 
d by pa
tions for s
sociated eq

iton Comp
es of appro
O Corpora

euro). As u
Foreign Inv
ie is reput
imentary d

 
m – (WNA  

m has be
ur mines ar
e planned. 
resources 
% of the wo

a produc
equivalent 

nium). It is 
producer, 
anada.   

 

mber 2014  

and other 
fer silicon 

to the 
y. 

signed a 
greement 
xports to 
Emirates, 
arted on 
d nuclear 

Australia’s 
that the 
needs to 

arliament, 
supply of 
quipment 

pany, an 
oximately 
ation. The 
usual the 
vestment 
tedly the 

deposit of 

August 201

een mined
re currently
Australia's

are the
orld total. 

ced 8,244
to 6,991

the world's
behind

 

  106

14) 

d 
y 
s 
e 

4 
1 
s 
d 



P

 

PL.G – Strat

V – C
 

Countri
seeking
 
Report 
growing
exist. W
agreem
 

 
United
 
The Un
coopera
program
 
United
 
The U
agreem
Excelo
operat
compa
   
United
 
In Sep
(DoE)
and re
contem
genera
 
United
 

1 - AR
compan
cover, s
planned
over th
bottlene
manufa

tegic Planni

Comm
ies and go
g higher pr

of the Unit
g trend of 
While not e
ments.    

d States 

nited State
ation whe
m of its ow

d States 

United Sta
ment for 
on will tra
tion pers
any.  

d States 

ptember 
, America
esearch c
mplating 
ation IV m

d States 
REVA and 
ny - Areva
steam gen
d to start o
he next ye
eck for he
acturers aro

ng Managem

ercial A
overnments
rofits and/o

ted Nations
multination
exhausting

U

– Arab E

es and the
reby the 

wn or to rep

– China 

ates (EXE
civil nu

ain approx
sonnel in

– Czech 

2011, th
an unive
centers) h

the exc
molten sa

– France
NORTHRO

a Newport 
nerator and
operation b
ears and 
eavy comp
ound the w

ment     Wo

Agreem
s associat

or security f

s Agency f
nal lean on
g the subje

United S

Emirates

e Arab Em
Emirates 
rocess ura

ELON Co
clear coo
ximately 2
n the be

 Republi

he United
rsities an
have sign
change o
alt-cooled 

e 
OP GRUM
News LLC

d pressuriz
by 2011.  A
such strat
ponents, g

world. 

orldwide Pan

ments a
e accordin
for their en

for Trade a
n some 3,2
ect, the fol

States a

mirates hav
undertake 

anium.  

ompany) 
operation
200 Chin
est pract

c 

d States 
nd the Cz
ned a coo
of experi
power re

MMAN hav
C – to fabric
zer) for the 
AREVA exp
tegy is me
given the 

norama of N

and Nu
ng to their 
nergy suppl

and Develo
200 interna
llowing are

nd Othe

ve signed 
not to pr

and Chin
n, whereb
ese man

tices dev

through 
zech Rep
operation
iences a
eactors.  

ve signed a
cate heavy
French EP

pects to bu
eant to co
reduced n

Nuclear Ene

uclear C
needs an

ly. 

opment (UN
ational inve
e some pu

ers: 

an agreem
romote a 

na (CNNC
by senior
agement

veloped 

its Depa
public (se
n agreem
and profe

an agreem
y compone
PR reactor
uild up to 7
ope with a
number of

rgy – Novem

Cooper
d strategie

NCTAD) co
estment ag
ublicly know

ment for ci
uranium e

C) have s
r instruct
 and nuc
by the A

artment o
everal un
ents for 
essional 

ment for se
ents (reacto
r in the Un
7 reactors 
a possible
f heavy co

mber 2014  

ration 
es, always

onfirms the
greements
wn signed

ivil nuclear
enrichment

signed an
tors from
lear plant
American

of Energy
niversities
research
staff for

etting up a
or vessels
ited States
in the U.S

e industria
omponents

 

  107

s 

e 
s 
d 

r 
t 

n 
m 
t 
n 

y 
s 
, 
r 

a 
, 
s 
. 
l 
s 



P

 

PL.G – Strat

2- ARE
operate
Accord
 
3- Arev
TVA’s 
amount
control 
 

United
 
The Un
coopera
supplie
 

United
 
Westing
formatio
plants 
Toshiba
 

United
 
In June
area of
activitie
protect
power p
 

United
 
Americ
the Gu
Arab E
genera
 

United
 
In Sept
of ener
develop
Accord
nuclear
climate
 

United
A US-

tegic Planni

EVA also a
e a gas c
ing to the c

va will be t
Bellesourc
t is one (1
room, digi

d States 

nited State
ation, with 

ers of nucle

d States 
ghouse E
on of BWR
in North A
a. 

d States 
e 2010 the
f nuclear s
es related 
ion, waste 
plant const

d States 

can compan
lf Coopera

Emirates) fo
tion and w

d States 

tember 200
rgy signed
pment, wit
ing to the 
r energy h

e change ch

d States 
-Vietnam 

ng Managem

applied to 
centrifuge 
company, t

the major s
ce-1 plant 
) billion do
tal instrum

– Italy 

es and Ital
a 5 years

ear technol

– Japan 
Electric Co
RPLUS, a n
America th

– Kuwai
e United St
safeguards

to legisla
managem

truction. 

– Persia

nies Lightb
ation Coun
or a feasib

water desali

– South 

09 the U.S
d a bilater
th emphas
American 

has a majo
hallenges. 

– Vietna
agreem

ment     Wo

the U.S. 
uranium e
this is abou

supplier of 
located i

ollars and c
mentation, tr

y signed i
’ duration (
ogy and se

ompany a
new joint m
at will leve

t 
tates and 
s and othe
ation, regu

ment, reacto

an Gulf C

bridge and 
ncil (Bahra
bility and si
ination in th

Africa 

S. secretary
ral coopera
sis on adv
officer, the
or role in 
    

am 
ent on c

orldwide Pan

regulatory 
enrichment
ut a multi-b

engineerin
n the Am
covers, am
raining sim

n Septemb
(up to 2015
ervices. 

nd Toshib
marketing o
erage the 

Kuwait sig
er non-prol
ulation, hu
or operatio

ountries

Exelon Ge
in, Kuwait,
iting study 
he region. 

y of energy
ation agre
vanced re
e agreeme
the world

civil nucle

norama of N

body – N
t plant (E
billionaire in

ng and con
erican sta

mong other 
mulator and

ber 2010, 
5), whereb

ba Corpor
organization

synergies 

ned an ag
iferation to

uman reso
on among o

s 

eneration h
, Oman, Q
on a nucl
 

y Steven C
ement for 

eactor tech
ent reiterate
’s energy 

ear coope

Nuclear Ene

NRC for a 
Eagle Rock
nvestment

nstruction s
ate of Alab

activities, 
d the fuel.  

an agreem
by Italy ope

ration hav
n for opera
between 

greement fo
opics. The
ources dev
others, but

have signe
Qatar, Saud
ear power 

Chu and So
nuclear e

hnology an
es its gove
future, ma

eration c

rgy – Novem

license to
k) near Id
. 

services, a
bama. TH
the nuclea

ment for ci
ens the doo

ve announ
ating nucle
Westingho

or coopera
 agreemen
velopment
t no plans 

ed an agree
di Arabia a
station for

outh Africa
energy res
nd nuclear
ernment po
ainly with 

ame into

mber 2014  

o build and
daho Falls

and fuel for
E contract
ar island, a

ivil nuclear
ors to U.S

nced the 
ear power 
ouse and 

ation in the
nt includes
t, radiation
for nuclear

ement with
and United
r electricity

a’s minister
search and
r systems
osition that
respect to

o force in

 

  108

d 
. 

r 
t 
a 

r 
.  

e 
s 
n 
r 

h 
d 
y 

r 
d 
.  
t 
o 

n 



P

 

PL.G – Strat

Septe
in rese
March
coope
nuclea
in Viet
 
United
 
In june
(Americ
for spe
schedu
elemen
Khmeln
constru
comme
facility, 
 

 
Russi
 
The pr
coopera
importa
"excelle
countrie
 

Russi
 
In Nove
Medved
 

Russi
 
Bulgari
contrac
units (2
Belene
Bulgari
and de
radioac
 
Russi
Russia

tegic Planni

mber 201
earch an

h 2010, 
eration w
ar fuel. It 
tnam. 

d States 

e 2014 - U
can Co.) h
nt nuclear 

uled for the
nts from thr
nitski nucle
uction. Ro
ercial nucle

commissio

ia-Argent
residents 
ation in p
ant agreem
ent working
es and tha

ia - Austr

ember 201
dev signed

a – Bulg

a’s NEK - 
ct for desig
2x 1000 MW
) will sup
a also ma

esign of a 
ctive waste

ia – Chin
a and Ch

ng Managem

14. The a
nd techno

as a m
ith the U
is expect

– Ukrain

Ukraine’s s
ave signed
fuel at the

e end of 2
ree nuclea
ear station
vno has 
ear station
oned in 20

tina 
of Russia

peaceful us
ments in th
g meeting"
nked "the o

ralia   

10, Austral
d an agreem

garia 

National E
gn, constru
W – VVER
ply electric
intains a c
near-surf

es in the co

a  
hina have

ment     Wo

agreemen
ology bet

memorand
United S
ted in the

ne 

state nucle
d an agree
e Chernoby
2017. The

ar power st
n has two 
four reac

n, the six-
01. 

Russ

 and Arg
se of nuc
he nuclea
". Putin de
opportunity

ia’s prime 
ment to su

Electric Com
uction and
). Subcont
c systems
contract (in
face nation
ountry. 

e signed a

orldwide Pan

nt sets the
tween the
dum of 
tates an

e future co

ear operat
ment for th

yl nuclear p
e facility w
tations: Kh
commerci

tors and 
-unit Zapo

sia and 

entina sig
clear energ
r area for 

escribed as
y to discus

minister Ju
pply of ura

mpany and
 commissi

tractor ‘CAR
s and instr
n the amou
nal storage

a cooper

norama of N

e terms fo
e two co
understa
d will gi
onstructio

tor Energo
he construc
power stati

will hold up
melnitski, 
ially opera
South Uk
rozhye, ha

Others:

gned on 1
gy and an

power ge
s "strategic
s the strate

ulia Gillard
anium for R

d Russia’s 
ioning of B
RSIB’ (Are
rumentatio
unt of 2.6 
e facility f

ration agr

Nuclear Ene

or nuclea
untries a
nding. T
ve to Vi

on of the f

oatom and 
ction of a c
ion. Comp

p to 17,000
Rovno and

ational reac
kraine thre
as its own

: 

12 July 20
nnounced 
eneration. 
c" relations
egy of mut

d and Russ
Russian rea

Atomstroy
Belene nuc
eva NP-Sie
on and co
million eur

for low- an

reement f

rgy – Novem

ar trade, e
and was s
This will 
ietnam a
first powe

Holtec In
centralised
letion of th
0 spent n
d South Uk
ctors and 
ee. Ukrain
n spent fu

014 agree
the signin
She said 

ship betwe
ual interes

sian presid
actors.  

export hav
clear powe

emens Con
ntrol (I&C 
ros) for site
nd interme

for constr

mber 2014  

exchange
signed in
increase

access to
er reactor

nternationa
d repository
he facility is
uclear fue
kraine. The
two under

ne’s fourth
uel storage

ements for
ng of very

it was an
en the two

st" 

dent Dmitry

ve signed a
er station’s
sortium for
systems)

e selection
ediate-leve

ruction of

 

  109

e 
n 
e 
o 
r 

l 
y 
s 
l 

e 
r 
h 
e 

r 
y 
n 
o 

y 

a 
s 
r 
.  
n 
l 

f 



P

 

PL.G – Strat

800-M
constr
China
and 2
fast br
  
Russi
 
Sergei 
agreem
that cou
and tra
provide
 
Russi
 
India ha
go to a 
lifting o
2008. A
the Kud
the exi
researc
 
Russi
 
Atomen
and Pro
agreem
power 
be def
coopera
partner
 
Russi
 
An agr
technol
prototy
 

Russi
 
Toshiba
fabricat
uranium
secure 

tegic Planni

MW demo
ruction of
. Previou
, three m
reeder rea

a – Egyp

Kiriyenko, 
ment, signe
untry. Othe

aining of sp
ed. Egypt h

a – Indi

as signed a
number of

of the bans
Also, anoth
dankulam 
isting coop
ch.  

ia – Iran 

nergoproek
oduction a

ment in Mo
plant in Bu
fine in futu
ation agre
rship. 

a – Italy

reement ha
logy 3rd ge
pe 4th gen

ia – Japa

a and Tech
tion and su
m enrichm

supply of 

ng Managem

onstration
f Beloyars
us agreem
modules o
actor - CE

pt  

director ge
ed with Eg
er work gro
pecialized p
has 2 resea

a 

a contract 
f Indian nu
s imposed 
her signed 
area, whe
peration in

kt (NIAEP)
nd Develo
scow (on 
uchehr, wit
ure. In Se

eements th

y 

as been s
eneration n
neration rea

an 

hnabexpor
upply of pro
ent. One 

f nuclear p

ment     Wo

n fast b
sk-4 reac
ments co
of a uran
EFR   

eneral of R
ypt is focu

oups will be
personnel 
arch reacto

with TVEL
clear powe
by the Nu
agreemen

ere an insta
n the area

, a subsidi
pment of N
11.11.2014
th the poss
eptember 
hat will al

signed for 
nuclear rea
actor. Such

rt – Tenex h
oducts and
of the agr

products a

orldwide Pan

reeder r
ctors in R
ontemplat
nium enri

ROSATOM
used mainl
e set up for
in nuclear 

ors. 

L, Russian 
er plants, th
uclear Sup
nt provides
alled plant
a of fuels,

ary of the
Nuclear En
4) for the c
sibility of c
2013, Iran
low both 

Italian par
actors and 
h deal will h

has signed
d services r
reement’s 
nd service

norama of N

reactors,
Russia and

ted the c
ichment p

M said that 
ly on uran
r the const
operation 

manufactu
his being th
plier Grou

s for the su
t already e
, and nuc

Russian S
ergy Comp
constructio

constructing
n and Ru
countries 

rticipation 
in the stud
help Italy tr

d a comme
relating to t
major obj

es. In the w

Nuclear Ene

which a
d Tianwa
construct
plant and

the nuclea
ium prosp
ruction of n
and regula

urer of nucl
he first sup
p (NSG) w

upply of 4 a
exists. The 
clear techn

tate Comp
pany of Ira

on of two n
g two othe

ussia had 
to establi

in the con
dy, design 
rain specia

ercial coope
the nuclea
jectives is 
wake of th

rgy – Novem

also inclu
an units 3
ion of Ti
d an exp

ar energy c
ecting and
nuclear pow
atory activi

lear fuel. T
pply contra
which preva
additional 
agreemen

nology, se

pany Atoms
an (NPPD) 
new reacto
er reactors 

signed a 
sh a new

nstruction o
and constr

alized manp

eration agr
ar fuel cycle

to ensure
his deal, a

mber 2014  

udes the
3 and 4 in
ianwan 1
erimenta

cooperation
d mining in
wer plants
ities will be

The fuel wil
act after the
ailed up to
reactors in
nt expands
rvices and

stroiexport 
signed an 

ors nuclear 
in sites to
series of 

w strategic 

of Russian
ruction of a
power. 

reement for
e, including
e a stable
a long-term

 

  110

e 
n 
1 
l 

n 
n 
, 
e 

l 
e 
o 
n 
s 
d 

f

n 
a 

r 
g 
, 

m 



P

 

PL.G – Strat

supply 
for 10 y
and the
 

Russi
 
Russia 
duratio
activitie
studies
among 
 
Russi
 
Russia
under w
 
Russi
 

Russia
coopera
Nigeria
 
Russi
 
Russia 
peacefu
develop
related 
 
Russi

Russia
coopera
and Re
develop
reactor

Russi
 
Russia
compan
units 3 
are pla
Italian E
 
 

tegic Planni

agreemen
years. At p
e agreemen

a – Jord

and Jord
n, for coop
es, such a
s, radiation 

others.     

ia – Neth

n Rosatom
which imag

a – Nige

n governm
ation with 

a.   

ia – Oma
and Oma

ul use of
pment, as 
work will b

an - Sau

n and Sa
ation in nu
enewable E
pment prog
rs as part o

a – Slov

n compan
ny Slovens
and 4 (VV

anned to s
ENEL is th

ng Managem

nt was sign
present, Te
nt just sign

dan 

dan have 
peration in 
as engine
protection
 

erlands 

m and Dutc
ging medica

eria 

ment-owne
Nigeria’s 

an 
an have sig
f nuclear 
well as co

be under th

udi Arabi

audi Arabia
clear energ
Energy is 
gram. The

of the progr

vakia 

ny TVEL h
ské Elektrá

VER-440). 
start by 20
e owner’s 

ment     Wo

ned whereb
enex suppl
ned is expe

signed an
the peace

eering and
n and contr

h Royal Ph
al equipme

ed Rosato
regulator 

gned an in
energy w

onstruction 
he respons

ian 

an officials
gy, Rosato
developing
 country is
ram, Saudi

has signed
árne, plant
Contract a

012, when 
majority pa

orldwide Pan

by compan
ies around

ected to inc

n intergove
eful use of 
d construc
rol, desalin

hilips Elect
ent for canc

om have 
to promote

ntergovern
with emph

and opera
sibility of Ru

s have ap
om announ
g and impl
s consideri
i officials h

d a long-te
t owner an

activities co
the plants

artner. 

norama of N

ny Chubu E
d 15% of Ja
crease this 

ernmental 
nuclear en

ction, fabri
ation, uran

tronics sign
cer diagno

signed 
e the peac

mental ag
hasis on 
ation of nu
ussian stat

pproved th
ced in a st
lementing 
ng constru
ave said. 

erm nuclea
nd operato
overing 5 re
s are sche

Nuclear Ene

Electric wil
apan’s dem
business. 

agreemen
nergy, cove
cation of 
nium minin

ned in June
sis will be 

a memor
ceful use 

reement fo
infrastruct

uclear powe
te-owned R

he draft o
tatement Ju
Saudi Ara

uction of a

ar fuel su
or, to supp
eloads and
eduled to c

rgy – Novem

l receive n
mand for n
 

nt, with a 
ering a wid
componen
g, services

e 2011 an 
manufactu

randum o
of nuclear

or coopera
ures, rese
er plants. A
ROSATOM

of an agre
une 18, 20

abia's nucle
s many as

pply contr
ly fuel for 

d associate
come into 

mber 2014  

nuclear fue
nuclear fue

10 years
de range of
nts, safety
s, research

agreement
ured. 

on nuclear
r energy in

ation in the
earch and
Agreement

M.  

eement on
014. Atomic
ear energy
s 16 power

ract with a
Mochovce

ed services
operation

 

  111

l 
l 

’ 
f 
y 
h 

t 

r 
n 

e 
d 
t 

n 
c 
y 
r 

a 
e 
s 
. 



P

 

PL.G – Strat

Russi
 
On Se
agreem
Rosato
technol
foundat
South A
total ins
 

Russi
 
The ag
Under t
and en
nuclear
constru
 

Russi
 
The Ru
signed 
the use
coopera
and nu
person
Russi
 
Russia 
Atomic 
transfe
manage
 
Russi
 
In May
coopera
researc
acceler
wastes
 

Russi
 
The ag
Under t
and en

tegic Planni

a South 

eptember 
ment on nu
om, but an 
logy was 
tion for larg
Africa base
stalled cap

a – UAE 

greement w
the agreem

nrichment s
r power, 
uction of nu

a – Thai

ussian stat
during the

e of atom
ation in the
uclear was
nel service
a – Turk

(Russian 
Energy A

r of know-h
ement.   

ia – Vietn

y 2010 an
ation in ar
ch nuclea
rators. Oth
 and decom

a – UAE 

greement w
the agreem

nrichment s

ng Managem

Africa   

22, 2014 
clear energ
official in 
only one 
ge scale n
ed on the c

pacity of up

 (Emirat

with Russ
ment Russ
services to
from ura

uclear pow

iland 

te-owned R
e 58th Con

mic energy
e field of fu
ste treatm
es. 
key 

Technical 
Agency -TA
how and in

nam 

n intergove
reas such 
ar reactor
er areas c
mmissionin

 (Emirat

with Russ
ment Russ
services to

ment     Wo

South Af
gy collabo
the South 
of the op
uclear pow
constructio

p to 9.6 GW

tes) 

ia is to sh
ia will lega

o the UAE
anium min
er plants –

Rosatom a
nference of
y for peac
undamenta

ment, educ

Superviso
AEK) have

nformation 

ernmental 
as siting, 

rs, water 
overed inc
ng. 

tes) 

ia is to sh
ia will lega

o the UAE

orldwide Pan

frica and 
ration, acc
African nu

ptions bein
wer plant p
on in South

W (up to eig

hare techn
ally be able
. The agre

ning, fuel 
– the whole

and the Ins
f the IAEA

ceful purpo
al and appl
cation and 

ory Authori
e signed 
in nuclear 

agreemen
design, c
desalina

cluded fuel 

hare techn
ally be able
. The agre

norama of N

Russia s
cording to R
uclear prog
ng conside
rocuremen
h Africa of
ght nuclear

nology, eq
e to supply 
eement allo

fabricatio
e cycle of c

stitute of N
A in Septem
oses. The 
lied studies

preparatio

ty - Rostec
a coopera
licensing, 

nt was sig
construction
tion plant
supply an

nology, eq
e to supply 
eement allo

Nuclear Ene

igned a s
Russian st
gram emph
ered. The 
nt and deve

Russian V
r Units).  

uipment a
uranium a

ows coope
n, equipm
ivil nuclear

Nuclear Tec
mber 2014

parties a
s, radioiso
on of scie

chnadzor) 
ation agree

radiation p

gned with 
n and ope
ts, and 
d wastes –

uipment a
uranium a

ows coope

rgy – Novem

strategic p
ate nuclea
hasized th
agreemen

elopment p
VVER reac

and nuclea
as well as c
eration in a
ment and 
r power”. 

chnology o
4, a memor
also plan t
topes, nuc
entific and

and Turke
ement con
protection a

Russia, f
eration of p
elementar

– Russia w

and nuclea
as well as c
eration in a

mber 2014  

partnership
ar company
at Russian

nt lays the
program by
ctors with a

ar material
conversion
all fields of

research

of Thailand
randum on
to develop
clear safety
d technica

ey (Turkish
ntemplating
and quality

for nuclear
power and
ry particle
will manage

ar material
conversion
all fields of

 

  112

p 
y 
n 
e 
y 
a 

. 
n 
f 
, 

d 
n 
p 
y 
l 

h 
g 
y 

r 
d 
e 
e 

. 
n 
f 



P

 

PL.G – Strat

nuclear
constru
 
Russi
 
1- Rus

con
Kiev
Rus
com

2- Rus
of a
(TV

 
Russi
 
Throug
agreem
 
Russi
 
Russia
Departm
Conste
supply 
with E
Ameren
 

Kaza
 
Kazakh
ahead 
corpora
the con
current
  
The ag
China N
51%, w
deposit
750 ton
estimat
estimat
uranium
 
Similar
to UF6

tegic Planni

r power, 
uction of nu

a – Ukra

ssia and U
struction o
v by the m
ssia’s Ros
mmissioning
ssian TVEL
a plant to m
VEL will ass

ia – Unite

gh director
ment with B

ia – Unite
’s nuclear
ment of C

ellation Ene
agreemen

Exelon and
nUE) and L

akhstan
hstan has 
of Canada

ation has 2
nstruction o
tly dominat

greement 
National N

which will b
t in the Ky
ns of U3O
ted at 500
ted at 750
m to China 

ly, agreem
6 conversi

ng Managem

from ura
uclear pow

aine 

kraine sign
of Ukraine’s
minister of
atom, Ser
g, services
L and Ukra
manufactur
sist in proje

ed Kingd

r Sergei K
British comp

ed States
r fuel pro

Commerce’
ergy Nuclea
t on the Am

d Fuelco 
Luminant. 

n and ot
no nuclea

a and Aust
21 mines in
of nuclear 
ted by mini

signed wit
Nuclear Cor
build plants
zylordinska

O8; on Sem
0 tons of U
0 tons of 
for 10 yea

ments have 
on techno

ment     Wo

anium min
er plants –

ned an inte
s two reac
f energy a
rgei Kiriye
s and supp
ainian Nucle
re nuclear 
ect financin

dom 

Kiriyenko, 
pany Rolls

s 
oducer TE
s approva
ar Group, 
merican nu
(that repr

thers 
r power pl
tralia, since
n operation
power pla

ng.     

th China G
rp (CNNC)
s in China 
aya region

mizbay dep
U3O8) and
U3O8. Th

ars.  

also been 
ology (ura

orldwide Pan

ning, fuel 
– the whole

ergovernm
ctors at Kh
and fuel, Y
nko and i
ly for Khme
ear Fuel ha
fuel assem

ng).     

Rosatom 
-Royce.  

ENEX-Tech
al of the d
in the perio

uclear elect
resents Pa

ant, but it 
e Decembe
n in Kazak
ants in Chi

Guangdon
), will set u
and deve

n, whose a
posits in A
 on Zhalp
e agreem

signed wit
nium hexa

norama of N

fabricatio
e cycle of c

mental agre
hmelnitsky. 
Yuri Boyk
includes fi
elnitsky sta
ave signed

mblies for V

signed a

hsnabexpo
deal to sup
od 2015 -
tricity gene
acific Ene

is the wo
er 2009. K

khstan and 
ina as a m

g Nuclear
up a comp
lop uranium
nnual prod

Akmolinskay
pak deposi
ents conte

th Canada 
afluoride) 

Nuclear Ene

n, equipm
ivil nuclear

eement inte
The agree

o and the
nancing, d

ation’s unit
d an agree
VVER-1000

a nuclear 

ort has a
pply enrich
2025. This

eration mar
ergy Fuels

rld’s larges
Kazatompro

will be str
means to d

r Power G
any with K
m mines o
duction cap
ya (annua
ts, annual
emplate th

(company
through a

rgy – Novem

ment and 
r power”. 

ended to r
ement was

e director 
design, co
s 3 and 4. 
ment for co
0 reactors 

energy c

nnounced 
hed uraniu
s is Tenex’
rket. The o
s, Union E

st uranium
om - nation
rategically 
diversify its

Group (CG
Kazatompro
on Kazakhs
pacity is es
l productio
 productio

he supply 

y Cameco) 
a legal en

mber 2014  

research

resume the
s signed in
general of

onstruction
   
onstruction
in Ukraine

cooperation

the U.S
um for the
s sixth fue

others were
Electric or

m producer
nal nuclear
involved in

s business

GNPG) and
om holding
stan’s Irko
stimated at
on capacity
on capacity

of natura

for access
tity, ULBA

 

  113

, 

e 
n 
f 
, 

n 
e 

n 

. 
e 
l 

e 
r  

, 
r 
n 
, 

d 
g 
ol 
t 
y 
y 
l 

s 
A 



P

 

PL.G – Strat

Conver
12,000 
With Fr
fuel ass
of fuel 
addition
exchan
 
A supp
supply 
three J
Nationa
nuclear

Canad
 
Canada
Hydera
opportu
Indian 
implem
Canadi
Novem
 
The nu
controll
safegua
Camec
Tim Git
rapidly 
here in 
carbon-
 

Canad
 
Vietnam
NWT U
econom
industry
 
Canad
 
Austral
uranium
Corpora

tegic Planni

rsion LLP, 
metric ton

rance (AR
semblies) i
rods and 

n, a coope
nge in the c

ply agreem
of nuclear 
Japanese 
al Nuclear 
r plant. 

da – India

a, through
abad, for t
unities on 
governme

ment the n
ian Prime 

mber 6, follo

uclear coo
led nuclea
ards applie

co and the 
tzel said in
expanding
Canada. I

-free energ

da – Viet

mese com
Uranium C
mic potentia
y. 

da – Aus

ia-based m
m deposit
ation. It is 

ng Managem

to be bui
ns of UF6. 
EVA) the s
in the sam
assemblies
eration agr
conduct of 

ment was s
fuel for its
companie
Centre, fo

a 

h company
the purpos
the Indian
nt.  Canad
nuclear co
Minister S

owing talks

operation a
r material e
ed by the 
entire Can

n Cameco
g market w
t will also e

gy source,”

nam 

pany Atom
Corporation
al in uraniu

stralia 

mining com
t in Wes
one of Au

ment     Wo

lt in Kazak

signed agr
e plant of U
s, with eng
reement h
a civil nucl

igned in M
 nuclear pl

es signed 
or a feasib

Cana

y CAMEC
se of sup

n nuclear f
da and Ind
ooperation 
Stephen H
 in New De

agreement
equipment
IAEA. -  

nadian nuc
’s stateme

will mean m
enable Ind
” he said. 

mic Energy
n – Toron
um ore dep

mpany BHP
stern Aust
ustralia’s la

orldwide Pan

khstan by 

reements w
ULBA, with
gineering a

has also be
lear progra

March 2010
ants. Unde
a memo

bility study 

ada and
 

CO has se
pporting an
fuel market
dia have co

agreeme
Harper said
elhi with In

t will allow
t and techn
“India rep

clear energ
ent. “The a
more jobs, 
dia to meet 

y Institute h
to intende

posits, and 

P Billiton ha
tralia to 

argest unde

norama of N

Canada a

will allow n
h the fabric
and techno
een signed

am.   

0 where Ja
er another 
randum o
on the co

Others

et up a b
nd develo
t and repr
oncluded a

ent the tw
d in a sta
dian Prime

w Canadia
nology to a
resents a 
gy industry
ability to su

more inve
its growing

has signed
ed to asse
assist in d

as signed a
Canadian 

eveloped u

Nuclear Ene

and expect

nuclear fue
cation of up
ology deve
d with Bel

apan expe
agreemen

of understa
nstruction 

business O
ping the 

resent the 
administrat

wo countrie
atement on
e Minister M

an firms to
and from In

huge bus
y,” Cameco
upply Cana
estment an
g electricity

d an agree
ess the re
developing 

an agreeme
uranium 

uranium de

rgy – Novem

ted to prod

el productio
p to 1,200 m
eloped by A
lgium for e

cts to ens
t in Septem
anding wit
of Kazakh

Office in t
company’s
company 
tive arrang
es signed
n his offici
Manmohan

o export a
ndia to facil
iness oppo

o President
adian uran
d more de
y needs wi

ement with
egion’s ph
the countr

ent to sell i
producer

eposits. Th

mber 2014  

duce up to

on (nuclear
metric tons
AREVA. In
experience

ure steady
mber 2010
th Kazakh

hstan’s first

the city of
s business
before the

gements to
 in 2010
ial website
n Singh.  

and import
lities under
ortunity for
t and CEO
ium to this

evelopment
ith a clean

h Canadian
ysical and

ry’s nuclear

its Yeelirrie
r Cameco

he estimate

 

  114

o 

r 
s 
n 
e 

y 
, 
h 
t 

f 
s 
e 
o 
, 
e 

t 
r 
r 

O 
s 
t 
, 

n 
d 
r 

e 
o 
e 



P

 

PL.G – Strat

indicate
139 mil
 
Canad

Canada
provide
announ
Canadi
supply 

 

China
 
1 - Sig
Argenti
energy
2 - In S
agreem
uranium
3- Chin
PHWR 
assistin
financin
   
China
 
The pri
agreem
(mixed 
also co
MYRRH
 
China
 
1- Agre
Canada
Nuclea
from C
include
2- CAM
energy 
2020. T
Nuclea
3- CAM
Power 

tegic Planni

es that Yee
llion pound

da – Unit

a has sign
e equipmen
nced. Can
ian compa
to the UAE

a – Argen

gned in Ju
ina (Presid
. 

September 
ment which
m for use in
na and Arg

unit in Arg
ng Nucleoe
ng. 

a – Belgiu
ime ministe

ment defini
uranium o

ontemplates
HA Project

a – Canad
eement for 
a Ltd (AE
r Fuel Cor
hina’s reac

es the use o
MECO (Ca

Industry C
The compa
r Power (C

MECO sign
Holding C

ng Managem

elirrie hosts
ds of U3O8.

ted Arab 

ned a nucle
nt, service
ada’s fore

anies to of
E’s civilian 

ntina 

ne 2012 a
dent Crist

2012 the A
h aims to 
n nuclear p
gentina sig
gentina. Ch
electrica b

um 
ers of Belg
ng details 

oxide and p
s technolog
t (Multipurp

da  
developm
CL), Third
rporation a
ctors on CA
of thorium 
nadian ura

Corporation
any is also 
CGNP) 
ned a long
Co (CGNP

ment     Wo

s measure
 

Emirate

ear cooper
s and uran

eign minis
ffer the ful
nuclear ma

Chin

agreement 
tina Kirchn

Argentine P
transfer 

power plant
gned agree
hina Nation
by providin

gium (Yves
for the co

plutonium f
gy transfer
pose Hybrid

ent of adva
d Qinshan 
and Nuclea
ANDU rea
as a fuel.

anium gian
n (CNEIC) 
negotiating

g-duration 
PC). The d

orldwide Pan

ed and indi

s 

ration agre
nium, the 
ter John 
ll range of
arket”. 

na and o

between 
ner) includ

Planning M
technology
ts near the
ements Ju
nal Nuclea
ng Chines

s Leterme) 
onstruction
fuel) to be 
r, technical
d Research

anced fuel 
Nuclear P

ar Power In
actors in Ca

t) has sign
for around

g a long-du

supply ag
deal will e

norama of N

cated mine

eement wit
Canadian 
Baird said
f their equ

others

China (Pr
ding exten

Minister De 
y to deve
e country. 
uly 18, 201
ar Corp., or
se goods 

and China
n of a pilo

used on C
l assistanc
h Reactor f

design sig
Power Com
nstitute of 
anada and

ned a supp
d 10 tonne
uration agr

reement w
ensure sup

Nuclear Ene

eral resour

th the Unit
Ministry of

d that the
uipment, se

ime Minist
nsive coop

Vido signe
eloping rea

14 relating 
r CNNC, w
and servic

a (Wen Jia
ot plant for
Chinese pl
e and part
for High-te

gned betwe
mpany (TQ
China for 

d in China. 

ply agreem
es of uraniu
reement wi

with China 
pply for th

rgy – Novem

rces of app

ted Arab E
f Foreign A

e agreeme
ervices an

ter Wen Ji
peration o

ed a new c
actors with

to constru
will be resp
ces under 

abao) have
r productio
ants. The 
icipation in

ech Applica

een Atomic
QNPC), Ch
use of the 
The agree

ment with C
um concen
ith China G

Guangdon
e Chinese

mber 2014  

proximately

Emirates to
Affairs has
ent “allows
nd uranium

iabao) and
on nuclear

cooperation
h enriched

uction of a
ponsible for

long-term

e signed an
on of MOX
agreement

n Belgium’s
ations). 

c Energy of
hina North
 spent fue
ement also

Chinnuclear
ntrate up to
Guangdong

ng Nuclear
e company

 

  115

y 

o 
s 
s 

m 

d 
r 

n 
d 

a 
r 

m 

n 
X 
t 
s  

f 
h 
l 

o 

r 
o 
g 

r 
y 



P

 

PL.G – Strat

whose 
 
China
 
1- Agre
CGNPC
for nuc
reactor
 
2- Ano
Chines
equity, 
UraMin
investm
 
3- A th
coverin
Nuclea
 
4- Unde
a joint 
fuel ass
 
5- The 
and rec
 
China
 
During 
agreem

1- C
pr
w
en
w
an
th

 
2- C

si
th
be
en
st
En

 
tegic Planni

nuclear fle

a – Franc

eement bet
C (55%) fo
clear cons
r models.  

ther agree
e investors
and subs

n will hold 
ments.  

hird agree
ng a 10 ye
r Power Co

er the four
venture (C
semblies a

fifth agree
cycling.  

a – Italia 

a visit by 
ments were
hina Gene
rocessing 
aste mana
nvironment
aste. CGN
nd radioac
he decomm

hina Natio
gned a me

he Chinese
egin coop
nvironment
tatement sa
nel is the s

ng Managem

eet is growi

ce 

tween ARE
or setting u
struction p

ement has 
s would al
equent Ch
a captive

ement, in N
ears’ supp
ompany. 

rth agreem
CAST) for p
as early as 

ment deals

Italian Pri
e signed: 
eral Nuclea
company 
agement. 
tal remedia

N and Sogi
ctive waste
missioning o

onal Nucle
emorandum
e company
eration on
tal remedia
aid. CNNC
second-larg

ment     Wo

ing at a ste

EVA (45%
up a joint v
rojects by 

to do with
llocate cap
hinese acc
e market in

November 
ly of 20,00

ent, AREV
production 
2012. 

s with indu

me Ministe

ar Power G
have sign
 The two

ation of nu
in could co
 managem
of nuclear f

ar Corp., 
m of under
y said in a 
n nuclear 
ation of nu

C is one of 
gest utility 

orldwide Pan

eady pace.

) and Chin
venture inte

offering 

h UraMin, 
pital, ensur
cess to Ura
n China, w

2010, co
00 metric 

VA and Chi
and mark

ustrial coop

er Matteo 

Group, or C
ned a mem
o groups w
uclear facili
ooperate  i
ment work 
facilities an

or CNNC,
rstanding t
statement
plant con

uclear facili
the three m
in Europe 

norama of N

na Guando
ended to c
French (E

a compan
ring an inte
aMin produ
where as 

ncerns a 
tonnes of 

ina Nationa
eting of zir

peration in 

Renzi to C

CGN, and 
morandum
will seek 
ities and sa
in related e
in Europe,
nd the man

, and Italia
to strength
t June 13, 
nstruction, 
ities and n
major nucl
by market 

Nuclear Ene

ong Nuclea
compete an

EPR) and 

ny owned 
erest of 49
uced uran
France, g

contract fo
uranium f

al Nuclear 
rconium tu

the field of

China in 12

Sogin –a 
m of under

to strengt
afe manag
environme
 Italy and 

nagement o

an electric
hen nuclea

2014. The
plant ope

uclear was
ear power 
capitalizat

rgy – Novem

ar Power C
nywhere in
Chinese (

by AREVA
9% in the 
ium. In thi
uaranteed

or 3.5 bill
for China 

Corp.- CN
bes for fab

f spent-fue

2-13 June

italian nuc
rstanding o
then coop
gement of 
ntal decon
China, par
of radioact

city group 
r power co
e two com
eration, fu
ste manag
companie
ion.  

mber 2014  

Company –
n the world
(CPR1000)

A to which
company’s
is process
 return on

ion dollars
Guandong

NNC set up
brication of

el treatment

, 2014 two

clear-waste
on nuclear
eration on
radioactive

ntamination
rticularly in
ive waste. 

Enel have
ooperation

mpanies wil
uel supply
ement, the
s in China

 

  116

– 
d 
) 

h 
s 
, 

n 

s 
g 

p 
f 

t 

o 

e 
r 
n 
e 
n 
n 
 

e 
, 
l 
, 
e 
.  



P

 

PL.G – Strat

China
 
Signed
Power 
 
China
 
Decem
signed 
Candu 
 
China
 
The de
technol
stateme
nuclear
elemen
 
China
 
1-In Ma
develop
projects
Modula
Techno
2- Chin
Novem
of Chin
initiate 
South A
    
China
 
A coop
areas a
plants. 
limited.
 

Franc
 
1- Fran
industri
fabricat
The foc
legal, a

tegic Planni

a – Pakist
 in August
Project in P

a – Roma

mber 2013 -
an agreem
units at the

a – Saudi

eal, signed 
logical and
ent. It calls
r power pl
nts. 

a – South

arch 2009, 
pment of 
s in progre
ar Reactor 
ology (INET
na and So

mber 7Th, 2
nese nucle
 the prepa

Africa. 

a – Taiwa
peration ag
as radiatio
Since Taiw
 

ce – Braz

nce, throug
ial coopera
tion of nuc
cus will be
and contra

ng Managem

tan 
t 2013 con
Pakistan w

ania 

- Romania
ment in No
e Cernavo

 Arabia  

on 15 Jan
d economic
s for coope
ants and 

h Africa  

China and
high temp
ess. Partic
Ltd (PBMR

T), and Ch
uth Africa 

2014 to dee
ear techno
aratory pha

an 
greement h
on monitor
wan holds 

zil 

gh AREVA
ation aime
lear fuel fo

e on the n
actual fram

ment     Wo

ntract for s
which comp

a’s Nuclear
ovember th
da plant, a

nuary 2012
c cooperati
eration in a
research r

d South Afr
perature re
cipants in 
R), Tsinghu
ina’s Tech
have sign

epen nucle
ology in S
ase for a p

has been s
ring, emerg
no membe

Fran

A, has signe
d at expan

or new plan
uclear pro
mework; te

orldwide Pan

upplying tw
prising two 

relectrica a
hat could l
although no

2, sets a le
on betwee

areas such
reactors, m

rica signed
eactors, fo
the agreem
ua Univers
nology Com

ned an inte
ear cooper
outh Africa

possible uti

signed for 
gency res
ership in th

nce and 

ed with Br
nding Braz
nts to be bu
ogram’s ma
echnical e

norama of N

wo new  fo
ACP1000 

and China 
ead to the

o details on

egal framew
en Riyadh a
 as the ma

manufactur

d a coopera
or which 
ment inclu
sity’s Institu
mpany Ch
ergovernme
ration that 
a. In this 
ilization of 

exchange 
ponses an

he UNO, in

others

razil a mem
zil’s fleet of
uilt.  
ajor compo
excellence;

Nuclear Ene

or the Kara
units 

General N
e construct
n the agree

work that s
and Beijing
aintenance
ring and su

ation agree
both coun

ude South 
ute of Nucl
inergy Ltd.
ental frame
paves the 
new agre
Chinese n

of nuclea
nd operatio
spections 

morandum 
f nuclear p

onents, suc
; and fina

rgy – Novem

achi Coast

Nuclear Po
tion of two
ement were

strengthens
g, accordin
e and deve
upply of n

ement conc
ntries have

Africa’s P
lear and N
   
ework agre
way for po

eement the
nuclear tec

r experien
on of nucl
by the IAE

of unders
power plan

ch as adm
ancial and 

mber 2014  

tal Nuclear

wer Group
o additiona
e provided

s scientific
ng to a joint
elopment of
uclear fue

cerning the
e research

Pebble Bed
ew Energy

eement on
ossible use
e countries
chnology in

ce in such
lear power

EA are very

tanding on
nts and the

ministrative
economic

 

  117

r 

p 
l 

, 
t 
f 
l 

e 
h 
d 
y 

n 
e 
s 
n 

h 
r 
y 

n 
e 

, 
c 



P

 

PL.G – Strat

aspects
supplie
2- Fren
signed 
be bas
Accord
operatio
develop
 

Franc
 
In Febr
Chilena
aux én
profess
 

Franc
 

A Fran
that cou
 

Franc
 
1- The 

coop
cons
The 
Exco
Ener
ZVV

 
2- Czec

serv
 

Franc
 
A Fran
(NPCIL
under 
supplyi
 
A prop
Mahara
operatio
 
In para
compan
India; a
subsidi

tegic Planni

s, besides
er managem
nch group 
an agreem

sically focu
ing to Sue
on, techno
pment of h

ce – Chile

ruary 2011
a de Energ
nergies alte
sionals incl

ce – Cong

ce, throug
untry.   

ce – Czec

French 
peration ag
struction of
Czech com

on Steel, 
rgy, Schne

VZ Enginee

ch power 
ices contra

ce – India
ce, throug

L) a long-d
IAEA’s co
ng India w

posal to su
ashtra, sou
on of the u

allel, AREV
ny Bharat 
and the ot
ary of Tata

ng Managem

s informati
ment; nucle
GDF Suez

ment for co
sed on "e

ez, efforts 
ology, owne
uman reso

e 

 a nuclear 
gía Nuclear
ernatives - 
uding desi

go 

h AREVA,

ch Repub

supplier A
greement 
f future EP
mpanies a
I & C En
eider Elect
ring. 

utility (CEZ
act for the T

a 
gh AREVA,
uration co
ntrol. The 

with new EP

upply 2 E
uth of Mum
units being 

VA has st
Forge to c
ther, with 
a Sons Ltd

ment     Wo

on exchan
ear power 
z and Braz
ooperation 
xchange o
will also b
ership arra
ources.  

r cooperatio
r - CCHEN
CEA) focu

gn, constru

 has signe

blica 

Areva and
as part o
R reactors

are ABB, A
ergo, Kral
tric CZ, S

Z) and AR
Temelin nu

, signed w
ntract for s
agreemen

PR reactors

PR 1600M
mbai, was s

planned fo

tarted stra
create a join

engineerin
., for suppl

orldwide Pan

nge on th
plant cons

zilian comp
in the nucl

of informat
be centered
angements

on agreem
N) and Fran

used on n
uction and 

ed an agre

d several 
of the qua
, including 

Abegu, Spo
ovopolska 
igma Grou

REVA sign
uclear pow

with India -
supply of n
nt also inc
s and the a

MW reacto
ubmitted to

or 2017 and

ategic nego
nt venture 

ng compan
y of genera

norama of N

he nuclear
truction, co

panies Elet
ear area. S

tion and ex
d on such 
s, construct

ment was si
nce (Comm
uclear trai
operation 

eement wit

Czech c
lification o
reactor Cz

ol Arako, B
RIA, Man

up, and V

ed a majo
er plant (u

 Nuclear P
nuclear fue
cludes the
associated 

ors for the
o the NPC
d 2018, res

otiations o
for a forge

ny TCE Co
al enginee

Nuclear Ene

r fuel cycl
ommission
trobras and
Such coop
xperience"
issues as 

tion site se

igned betw
missariat à 

ning for C
of nuclear 

h Congo f

companies 
of the Fre
zech Teme

Baest Mach
ndik, Metra
itkovice M

or 15-year 
nits 1 and 

Power Cor
el destined
e possibility

fuel.  

e Jaitapur 
IL in July 2
spectively.

on two dea
ed parts ma
onsulting E
ring servic

rgy – Novem

e; procure
ing and op
d Eletronu

peration "pr
" in the nu

nuclear p
election pro

ween Chile 
l'énergie a

Chilean scie
power pla

for uranium

signed 
nch suppl

elin planned
hines and 
a Blansko

Machinery G

uranium e
2). 

rporation o
d for plants
y of devel

site in the
2009, the c
  

als: one w
anufacturin
Engineers 
es in India

mber 2014  

ement and
peration.  
uclear have
rotocol” wil
uclear field
power plant
ocess, and

(Comision
atomique e
entists and
nts.   

m mining in

in Prague
ier for the
d-3 and -4
Structures

o, Modrany
Group and

enrichment

of India Ltd
s operating
loping and

e State of
coming into

with Indian
ng plant  in
Limited, a
. 

 

  118

d 

e 
l 
. 
t 
d 

n 
t 
d 

n 

e 
e 
. 
, 
y 
d 

t 

d 
g 
d 

f 
o 

n 
n 
a 



P

 

PL.G – Strat

 

Franc
 
1- ARE
Plutoni
2- Mits
(U.S. N
which M
The ne
3-Frenc
coopera
comme
 

Franc
 
Kuwait’
increas
AREVA
euros. 
 
Franc
 
France
develop
its territ
  
Franc
 
In Oct
memor
as part 
 

Franc
 
In June
researc
person
   
Franc
 
AREVA
Trillo n
years’ d
 

Franc
 
The Em
than 40
the first

tegic Planni

ce – Japa

EVA has s
um) for Jap
ubishi Nuc

Nuclear Fu
Mitsubishi 
w compan
ch and J
ating on 

ercial opera

ce – Kuwa
’s sovereig
se. The Ku
A’s shares 

ce – Moro

 has sig
pment of n
tory other t

ce – Pola
tober, 201
randum of 
of efforts t

ce – Russ

e 2010 com
ch and dev
nel training

ce – Spai
A signed a
uclear pow
duration, c

ce – UAE 
mirates Nu
00 million e
t power sta

ng Managem

an 

signed an 
panese Sh
clear Fuel 
el) to prod
Heavy Ind
y will be lo
apanese 
the rehab

ations at th

ait 
gn wealth f
uwait Inves
and the F

occo 

gned a c
nuclear ene
than uraniu

nd 
12 French
understan

to develop 

sia 

mpanies Ed
velopment,
g and exch

n 
an agreem
wer plant l
overs a nu

uclear Ener
euros (490
ation under

ment     Wo

agreemen
himane plan
Co and A

duce fuel fo
dustries is 
ocated in A

companies
bilitation o
he Rokkash

fund and F
stment Aut
rench econ

cooperation
ergy for pea
um ore min

h compan
nding with 

Poland’s c

dF and Ro
 and nucle

hange of ex

ent to take
located in 

umber of dif

rgy Corpor
0 million U
r construct

orldwide Pan

nt to supp
nt owned b
REVA esta
or advance
planning to
REVA’s pla
s have s

of the Fuk
ho used fue

France’s g
thority (KIA
nomy minis

n agreem
aceful purp
nerals.   

nies Areva
Polish ene
civilian nuc

osatom sig
ear power 
xperiences

e effect in
the State 
fferent serv

ration (EN
S dollars) 
ion in the U

norama of N

ply mixed o
by compan
ablished a 
ed advanc
o supply fo
ant in Rich
igned agr
kushima n
el reproces

overnment
A) offered 
ster said th

ent with 
poses. Mor

a and ED
ergy engin
clear power

ned an ag
plant cons
.  

 2010 to s
of Guadal
vices.  

EC) has a
to Areva, 

United Arab
Nuclear Ene

oxide fuel 
y Chugoku
company 

ced pressu
or the U.S.
hland, Was
reements 
nuclear sit
ssing facilit

t will inves
600 millio

hat France

Morocco 
rocco has 

DF have 
eering com
r program. 

reement fo
truction an

supply nuc
lajara.  Th

awarded a 
to supply 
b Emirates

rgy – Novem

– MOX (
u Electric P
in the Un
rized wate
. market th
hington Sta
that will 

te and th
ty.    

st in AREV
on euros fo
e will offer 3

contempl
no energy 

signed a
mpany Ene

or coopera
nd operatio

clear fuel f
he agreeme

contract w
enriched u

s (UAE).  
mber 2014  

(uranium +
Power Co.
ited States

er reactors
his decade
ate. 
see them
e start of

VA’s capita
or 4.8% of
300 million

ating civi
sources in

a tripartite
ergoprojekt

ation in fue
on, besides

for Spain’s
ent, with 6

worth more
uranium for

 

  119

+ 

s 
, 
. 

m 
f 

l 
f 
n 

l 
n 

e 
t 

l 
s 

s 
6 

e 
r 



P

 

PL.G – Strat

Europ
 
Westing
EAD (B
support
decomm
 

Swed
 
Swedis
Arab E
 

Jorda
 
Argenti
peacefu
product
researc
Jorda
 
Japan 
whereb
energy
the agr
  
Jorda
 
A cons
(KAER
radioiso
five yea
 

Jorda
 
A nucle
areas a
radiatio
 
Jorda
 
Britain’s
with J
transpa
commit
 

Argen
 
On Jan

tegic Planni

pe – Bulg

ghouse Eu
BEH) have
t for plan
missioning

den – Ara

sh compan
mirates’ nu

an - Arge

ina and Jor
ul use of 
tion of radi
ch reactors
an – Japa

and Jorda
by Japan w
. Technolo
reement.  

an – Sout

sortium led
I), has bee
otope plant
ars. 

an – Turk

ear coope
as nuclear
on protectio

an – Unit

s foreign s
ordan (Na

arent positi
tment to th

ntina – B

nuary31, 2

ng Managem

garia 

urope (now
e signed an
ts in ope

g.  

ab Emira

y Alfa Lava
uclear pow

ntina  

rdan have 
nuclear en
ioisotopes,

s, fabricatio
an 
an have s

will provide 
ogy, training

th Korea

d by South
en awarde
t and anne

key   

ration agre
r power pla
on. Jordan 

ted King

secretary D
asser Jud
ion of Jord
e developm

rasil 

2011 Argen

ment     Wo

w owned by
n agreeme
ration, life

ates 

al has bee
wer plant at 

signed an 
nergy, cov
, mineral e
on of comp

signed a c
Jordan wit
g program

a 

 Korea thr
ed a contra
exes will be

eement ha
ant operat
has signed

dom  

David Milib
deh). Dura
dan with res
ment of civ

ntina and 

orldwide Pan

y Japanese
ent for civil
etime exte

n awarded
Brakka. Th

intergover
vering rese
exploration,
onents and

cooperatio
th support 
s and infra

rough the 
act to build
e set up in 

as been si
ion, servic
d a similar 

band has s
ante the 
spect to nu

vil nuclear p

Brazil, thro

norama of N

e Toshiba)
l nuclear c
nsion, ins

d a contrac
he contrac

rnmental ag
earch activ
, construct
d processin

on agreem
in develop

astructures

Korea Ato
d a 5 MW 
connection

igned Jord
ces, fuel su

agreemen

signed a n
event, the
uclear ene
programs i

ough its re

Nuclear Ene

 and Bulga
cooperation
strumentatio

ct to supply
ct amount is

greement f
vities and 
ion and op
ng of nucle

ment with a
ping the pe
s are amon

omic Energ
research 

n with the c

dan and T
upply, uran
nt with 11 o

nuclear coo
e secreta
rgy and re
n Arab cou

egulatory a

rgy – Novem

aria’s Ener
n, including
on and c

y heat exch
s 9.5 millio

for coopera
nuclear ap

peration of 
ear wastes

a 5 years
eaceful use
ng the majo

gy Researc
reactor in 

contract ov

Turkey cov
nium explo
other nation

operation 
ry comme

eiterated his
untries.   

agencies C

mber 2014  

rgy Holding
g technica
ontrol and

hangers for
on dollars.  

ation in the
pplications
power and
. 

s’ duration
e of nuclear
or points of

ch Institute
Jordan. A

ver the next

ering such
oration and
ns.  

agreement
ended the
s country’s

CNEA and

 

  120

g 
l 

d 

r 
 

e 
, 
d 

, 
r 
f 

e 
A 
t 

h 
d 

t 
e 
s 

d 



P

 

PL.G – Strat

CNEN 
reactor
 

Argen
 
1-Argen
coopera
Advanc
2- Con
Embals
plant’s 
 
Argen
 
Argenti
agreem
reactors
waste m
agricult
Argen
 
Argenti
memor
aimed a
 

Argen
 
Argenti
signed 
product
(CARE
  
Brazil
 
The Br
Commu
exchan
organiz
 

Brazil
 
The Ge
the con
The ag
countrie
(2015).
 

South
 
South 

tegic Planni

signed co
rs RA-10 an

ntina – Ca
ntina and 
ation arran
ced Candu
tracts have
se plant’s u
power upg

ntina – Sa
na, through

ment for the
s. The agre
manageme
ure.   

ntina – So
ina, throug
randum of c
at new nuc

ntina - Tu
ina’s Natio
an agreem
tion of ra
M). 

l – Europ

razilian go
unity (EUR

nge of scie
zation of se

l – Germ

erman Bun
ntinuation o
greement, s
es involved
 

h Korea –

Korea’s c
ng Managem

ooperation 
nd RMB. 

anada 
Canada 

ngements 
 Reactor (A
e been sig
useful life 
grade are a

audi Ara
h its Minist
e constructi
eement co
nt and trea

outh Kor
gh its Mi
cooperatio
clear projec

urkey  
nal Atomic

ment (Janu
adioisotope

pean Un

overnment 
RATOM) fo
entific and 
eminars an

many 

ndestag - C
of the coop
signed in 1
d is oppos

– Czech 

company D
ment     Wo

agreeme

have sig
concernin

ACR-1000
gned betwe
by 30 year

also contem

bia 
ter Julio de
ion and op
ntemplates

atment, and

rea 
nister Juli

on with Sou
cts and ext

c Energy C
ary 2011) f

es and th

nion 

closed a
or researc
technical 

nd conduct 

Chamber o
peration ag
1975, is au
sed positio

Republi

Doosan He
orldwide Pan

nt for the 

gned an 
ng the CA
).  A simila
een Nucleo
rs. Techno
mplated. 

e Vido, and
eration of r

s such activ
d use of nu

io de Vid
uth Korea (
tending the

ommission
for nuclear

he Argenti

an agreem
h in the a
information
of studies 

of Deputies
greement w
utomatically
on at least 

ic 

eavy Indu
norama of N

developm

agreement
NDU-6 rea

ar agreeme
oelectrica a
ology trans

d Saudi Ar
research a
vities as sa
uclear techn

do, signed
Minister of

e existing p

n - CNEA a
r cooperati
inean des

ment with 
area of nu
n, exchang
and projec

s of Germa
with Brazil
y renewed
one year 

ustries & C
Nuclear Ene

ment of m

t for exp
actor and 

ent exists w
and SNC-L
fer, industr

rabia have 
nd electric
afety, respo
nology in in

d on Sept
f Economy 
plants’ lifeti

and Turkey
on. TAEK’

signed nuc

the Europ
clear fusio
ge of scien
cts. 

any, decide
 in the are
 every five
prior to th

Constructio
rgy – Novem

ultipurpose

anding th
developm

with China. 
Lavalin for
rial develo

signed a c
ity generat
onse to em
ndustry, me

tember 16
Choi Kyou
me.  

y’s counterp
s interest i
clear pow

pean Atom
on which w
ntists and 

ed on 06.1
ea of nucle
e years if n
he date of 

on has inf
mber 2014  

e research

he existing
ment of the

  
r extending
pment and

cooperation
ion nuclear

mergencies
edicine and

6, 2010 a
ung-hwan)

part TAEK
s domestic

wer reactor

mic Energy
will include
engineers

1.2014, by
ear energy
none of the
renovation

formed an

 

  121

h 

g 
e 

g 
d 

n 
r 
, 

d 

a 
, 

, 
c 
r 

y 
e 
, 

y 
. 
e 
n 

n 



P

 

PL.G – Strat

agreem
a deal w
estimat
opportu
 

South
 
Egypt 
enginee
(KOICA
technic
nuclear
 

Japan
 
Westing
that ma
will allo
 
Japan
 
An agr
and En
in deve
constru
 

Austra
 
Austral
United 
nuclear
uranium

tegic Planni

ment has be
which will g
ted at 45
unities and

h Korea –

has forma
ers in the
A), and act
cal training
r engineers

n – Italy

ghouse ha
akes dozen
ow Westing

n – Polan

eement ha
nergoprojek
elopment o
uction and 

alia – UA
ia has sign
Arab Emir
r power rea
m and is “a

ng Managem

een signed
give it the 

50 million 
 thereby be

– Egypt 

ally reques
e nuclear 
ivities are 
 activities,
s from Viet

y 

as agreed 
ns of key c
ghouse to e

nd 

as been sig
kt Warszaw
of new nu
erection se

AE  
ned a nucle
ates, wher
actors. UAE
a step forwa

ment     Wo

d to buy Cz
rights on S
euros an

ecome a fu

sted assist
area, acc

expected t
 having al
tnam, Indon

to buy Ma
component
expand into

gned betw
wa, S.A. (E
uclear pow
ervices.   

ear co-ope
re construc
E to becom
ard” for the

orldwide Pan

zech heavy
Skoda’s ste
nd will en
ull-fledged 

tance from
cording to
to begin sti
ready wor
nesia and 

angiarotti, 
ts for the c
o the oil an

ween comp
EW) to join
wer plants,

ration agre
ction started
me Australi
e UAE’s pla

norama of N

y equipmen
eam turbine
nable Doo
power plan

m South K
o the Inter
ill this year
rked jointly
Nigeria. 

an Italian 
company's 
nd gas bus

panies GE 
ntly assess
 including 

eement aut
d recently 
a's first Mid

ans for a do

Nuclear Ene

nt manufac
e technolog
osan to e
nt equipme

Korea to tr
rnational C
r. This age
y with the 

pressure 
AP1000 re
inesses. (2

Hitachi Nu
s the possib
 the provi

thorizing ur
on the sec
ddle Easte
omestic nu

rgy – Novem

cturer SKO
gy. The ag

expand its
ent supplie

rain techn
Cooperatio
ncy is expe
IAEA in tr

vessel ma
eactor. The
2014, July)

uclear Ene
bility of a p
ision of en

ranium exp
cond of fou
ern export m
uclear ener

mber 2014  

DA Power
greement is
s business
r. 

icians and
on Agency
erienced in
raining 400

anufacturer
e purchase
 

ergy (GEH)
partnership
ngineering

ports to the
r planned 
market for 
rgy .

 

  122

, 
s 
s 

d 
y 
n 
0 

r 
e 

) 
p 
, 

e 



P

 

PL.G – Strat

VI – 
 
The nu
 
In the 
comput
(Positro
 
The us
structur
world’s
applica
 
Techne
supply 
necess
chain, w
age), a
 
Also in
African
transm
 
The ob
sicknes
techniq
loose i
females
species
and rep
 
Industr
the mo
gloves,
increas
 
Around
potable
of susta
nuclear
avoidin
  
Ionizing
such p
papers 
technol

tegic Planni

Some 
clear field 

medical 
terized tom
on Emissio

se of radio
re and can
 most exte

ations, total

etium-99m 
of this ra

sitates its g
where prod
nd few.  

 the medic
 countries
ission.  

bjective he
ss in hum
que – SIT, 
n thousan
s of the are
s. The proc
presents a 

ry also ha
st applied 
 etc.) in th

se their har

d one fifth o
e water, an
ainability fo
r energy s

ng the pollu

g radiation
lagues as 
and sund

logy does n

ng Managem

Nuclea
offers a nu

field, th
mography, 
on Tomogra

pharmaceu
n be used i
ensively us
ling 50 mill

is produc
adionuclide

generation 
duction rea

cal field, a
s, to the e

ere was co
mans). The

a nuclear 
nds over in
ea, these fa
cess is wid
means to 

s a variety
techniques

he pharma
rdness in th

of the world
nd water cle
or society. 
sources. In
utants arisin

 is used in
termites. I

dry pieces 
not genera

ment     Wo

ar Appl
umber of ap

he highlig
panoramic
aphy), etc. 

uticals, wh
in both dia
sed radionu
ion proced

ced by de
e arise fro
near the ce

actors arou

n importan
effect of n

ombating t
e techniqu
technology

nfested wil
ail to lay eg
dely used 
interfere in

y of applica
s. Other us
ceutical in
he automot

d’s populat
eaning an
Desalinati

n this case
ng from oth

n preserva
In Brazil, th

infested b
ate toxic or 

orldwide Pan

lication
pplications

hts are c
c dental rad

 

hich is a co
agnosis and
uclide is T

dures a yea

ecay of Mo
om its sh
enter of us
nd the wor

nt advance
neutralizing

he Tsetse 
e used in
y by which
ld areas. W
ggs, thus c
against ot

n natural se

ations, with
ses are the
dustry for 
tive industr

tion, espec
nd sea wat
ion is ener
e, the use 
her source

ation and 
he IPEN h
by fungi, b
radioactive

norama of N

ns 
s, and just a

convention
diography, 

ompound c
d therapy, 

Technetium
ar.  

olybdenum
ort useful 

se; and also
rld are old 

e has been
g one of 

fly (trans
n the proc
h laboratory
When ster

contributing
her parasit
election thr

h X-ray ins
e irradiatio
sterilizatio
ry (fenders

cially in Afr
ter desalin
rgy intensiv

nuclear e
s.      

restoratio
has already
bacteria, te
e wastes.

Nuclear Ene

a few are m

nal radiolo
digital ang

containing 
warrants s

m-99, in aro

m-99. The 
lifetime, j

o from con
facilities (fr

n made joi
the worst

mission ve
cess is the
y-sterilized
rilized mal
g to eradica
te insects 
rough insec

spection o
n of plastic

on, and irra
s).  

rica and As
nation in su
ve and in g
energy offe

on of art w
y treated p
ermites an

rgy – Novem

mentioned 

ogy, mam
giography, 

a radioiso
special atte
ound 75% 

current pr
just 6 ho

nstraints in 
rom 40 to 5

ntly with th
t vectors o

ector of th
e insect s

d male inse
es breed 
ate the targ
infesting f

ct birth con

f welds be
c materials
adiation of 

sia, has no
uch areas 
general use
ers the adv

works to e
paintings, x
nd plant bo

mber 2014  

below. 

mmography
PET exam

otope in its
ention. The
of medica

roblems in
urs, which
the supply

53 years of

he IAEA in
of disease

e sleeping
sterilization
ects are let
with fertile
get harmfu
farm crops
ntrol.   

eing one of
s (syringes

plastics to

o access to
is a matter
es fossil or
vantage of

exterminate
xylographs
orers. This

 

  123

, 
m 

s 
e 
l 

n 
h 
y 
f 

n 
e 

g 
n 
t 
e 
l 
, 

f 
, 
o 

o 
r 
r 
f 

e 
, 
s 



P

 

PL.G – Strat

      
Archae
 
In the a
dos Re
connec
launche
still wor
    

T
Food l
infestat
 

Irradiated

 
In agric
to keep
by type
elimina
bacteria
The tec
harvest
indicato

tegic Planni

eology and

area of fue
eis, Brazil
ction, it is w
ed in the d
rking and t

TRIGA CNEN
losses afte
tion is estim

d Food and La

culture its 
p them as 
e of food, 
ation of var
a and fung
chnique is
t or post-ha
or of loss 

ng Managem

d history u

els, beside
, nuclear 
worth ment
decade of 1
transmitting

N/CDTN - Be
er harvest
mated to be

bel for the pro

main use 
recommen
but the go
ious insect

gi, while avo
s also used
arvest due
in agricultu

ment     Wo

use irradiat

es, of cours
energy is 
tioning the 
1970 to rem
g informatio

elo Horizonte
t or slaug
e of the ord

ocess 

is in food i
nded by the
oals are to
ts and micr
oiding or re
d in the co

e to infestat
ure which 

orldwide Pan

ted materia

se, electrici
used in 
plutonium

main in act
on to contr

   
e                   
ghtering a
der of 25%

 

   

irradiation, 
e WHO - W
o delay the
roorganism
educing ris
onservatio
tion by inse
is estimat

Pro

Gar
rice
ban
pota
onio
flou
fish
chik
veg
man
corn
stra
pap
whe

norama of N

al (carbon 

ity generat
ship and 

m-powered 
tivity for 5 
rol centers 

    Argonau

s a resul
% to 50% of

    

Increase (Ave

especially
World Healt
e ripening f
ms that cau
sks for dise
n of fertiliz
ects or mic
ed to be a

oduct

rlic
e
nana
ato
on
ur

ken
getables
ngo
n
awberry
paya
eat

Nuclear Ene

14) for dat

tion in plan
submarine
space prob
years. Tod
on earth.  

uta CNEN/IEN

t of insec
f everything

erage) in lifeti

y fruits and 
th Organiz
fruits incre

use spoilag
eases and f
zers (peat)
croorganism
around 25%

Without I

4 months
1 year
15 days
1 month
2 months
6 months
5 days
7 days
5 days
7 days
1 year
3 days
7 days
1 year

rgy – Novem

ing of piec

ts like thos
e propulsio
bes Voyag
day their sy

N Rio de Jan

ct or micr
g that is pr

me of irradiat

vegetable
zation proc
easing thei
ge of; destr
food poiso
) and redu
ms making
% to 50% 

onization

mber 2014  

ces. 

se in Angra
on. In this
ger I and II
ystems are

 
neiro 

roorganism
roduced.  

ted foods 

s as a way
esses vary
r shelf-life
roy harmfu
ning.  
ucing post-
g better the

of what is

With Ionizatio

10 months
3 year
45 days
6 month
6 months
2 years
30 days
31 days
18 days
21 days
3 year
21 days
21 days
3 year

 

  124

a 
s 
, 
e 

m 

 

y 
y 
, 
l 

-
e 
s 

on



P

1
2

3

 

PL.G – Strat

produce
since 2
 
The ma
they ne
inhibits
do no
through
techniq
investm
facility 
(approx
There 
provide
and th
techniq
is still 
facilities
these p
impacts
The te
limited 
Some D

 
Steriliza
having 
many 
exampl
compan
 

• M
• la
• co
• fo
• m
• an
• de

 
1- Room p
2- Product

human c
3- The sea

with mic

tegic Planni

ed. Nowad
2001) appro

ain difficulty
eed to hav
 the purch

ot becom
h the u
que. Secon
ment for 

which 
ximately U.

are few 
e this serv
he knowl

que among
low. As 

s, the log
products is
s the final 
echnique 
range of p

Details of G
sterilizatio

ation by 
been don

years 
les are ex
ny whose a

Medical Pro
ab accesso
osmetics,  
ood,  
medicinal he
nimal nutrit
ental impla

protected b
ts already p
contact. 
aled cobalt 
croorganism

ng Managem

days, more
oved the irr

y of the pro
ve a warn
ase becau

me radioac
use of 
nd difficult
an irradia

is 
.S. $ 4 mill

facilities 
vice in Br
edge of 

g small farm
there are 

gistics cost
s higher, w
price of go
is used i
roducts. 

Gamma Ra
on 

gamma 
ne in Brazi

and s
xecuted by
activities a

ducts and 
ries, packa

erbs, 
tion,  

ants,  

y concrete
packaged a

60 source
ms, causes

ment     Wo

e than 50 c
radiation p

ocess is th
ning label 
use people
ctive 

the 
ty is 
ation 
high 
ion).  
that 

razil, 
the 

mers 
few 

t for 
which 
oods. 
in a 

y 

rays 
il for 

some 
y the 
re CBE Em

hospital ph
aging,  

e walls 2m 
are driven 

e emits elec
s unrest an

orldwide Pan

countries (
process for 

e negative
on the pa

e think the 

mbrarad ste

harmacists

in width to 
by a belt to

ctromagne
nd destruct

norama of N

(including B
about 60 f

e marketing
ackaging to
food is co

erilization:

s, veterinary

prevent th
o sealed so

tic waves s
tion of DNA

Nuclear Ene

Brazil regu
food produ

g of irradiat
o inform t
ntaminated

y 

he escape o
ources of c

short (gam
A strands, 

rgy – Novem

ulations in t
cts. 

ted product
he consum
d, when th

of gamma 
cobalt 60 w

ma rays in
killing them

mber 2014  

this regard

ts because
mer, which
ey actually

rays 
without 

n contact 
m  

 

  125

d 

e 
h 
y 



P

 

PL.G – Strat

Product
quarant
Main C

• C
• N
• So
• Be
• Fr

 
South A
(less th
activity
 
Brazil i
year im
maceut
has me
 

 
The tec
More th
99m Tc 
90% o
concen
operatio
excepti

A solut
being im
of 950 
demand
radioiso
would 

tegic Planni

ts already t
tine. 

Countries an
anada – N
etherlands
outh Africa
elgium - BR
rance - Os

Africa’s rea
han the usu
.  

is not self-
mports US
tical used 
et part of its

Moly

Canad
Belgiu
South
Nethe
France
Argen
Austra
Previsã

chnetium-9
han 80% o
is obtaine

of their pr
ntrating the
on, which 
ion is the A

ion to the p
mplemente
million dol
d and that
otope prod
be used in

ng Managem

treated are

nd its rese
RU, opera

s - HFR at P
a - Safari at
R2 at Mol –
iris at Sacl

actor (Safa
ual 20% of 

-sufficient 
S$ 32 mil
in exams 

s demand b

bdenum 

Country 

da 
um 
 Africa  
rlands 
e 

ntina 
alia 
ão de crise 

99 (99mTc) 
of nuclear m
ed from the
roduction 
e supply o

means it 
Australian O

problem wo
ed (basic d
llars (set to
t of other 

duction, ess
n irradiatio

ment     Wo

e routed to 

arch reacto
ating since 
Petten– 19
t Pelindaba
– 1961, 9%
ay – 1965,

ari) was con
such type 

in radioiso
lion worth
is obtaine
by purchasi

(99 Mo)  
Rea
Na

NRU
BR2
Safa
HFR
Osir
RA-3
OPA

mundial de 
diret

is the mo
medicine p
e molybde
done by 

of the prod
will no lo

Opal reacto

ould be the
design and 
o be in ope
industries 

sential for d
on tests of

orldwide Pan

their final d

ors that su
1957, arou

961, 25 % (
a, 1965, 10

%; 
, 5%.      

nverted in 
of reactor

otope prod
 of molyb
d. With the
ing the radio

Produce
actor 
ame 

Ag
i

yea
U 
2 
ari-1 
R 
ris 
3 

AL 
abastecime

to no Brasil 

ost widely 
procedures 
enum-99 (9

only sev
duct, six o
nger opera
or, installed

e Brazilian
conceptua

eration in 2
in Brazil’s

diagnosis a
f materials 

norama of N

destination

pply radioi
und 50% of
(shut down
0 %; 

2009 to us
), in an atte

duction for 
bdenum 9
e outage o
oisotopes it

ers’ react
ge 
n 
ars

Sch
shu

55 o
51
47
51 2
46 20
45   
5   

ento a partir 
em 2016 

used radio
in the wor

99Mo). Th
ven reacto
of these r
ate in a v
d just five y

n Multipur
al stage) in
2019). Its i
s  industria
and therap

and fuels

Nuclear Ene

n without th

sotopes (fe
f world pro
n); 

se low-enri
empt to red

nuclear m
9, from w
of the Can
 needs.  

tors in th
eduled 

utdown 

ut/16 

2018 
015(?) 

 
 

de 2015, co

opharmace
rld, mainly 
is radioiso

ors worldw
reactors ar
very short 
years ago. 

pose Reac
n Iperó - SP
implementa
al needs, 

py of variou
s and in re

rgy – Novem

he need for

ew and old
oduction; 

chment ura
duce the c

medicine - 
which the 
nadian reac

he World 
supplied 
demand 

40 

90 a 95% 

 
 

om impacto 

euticals in 
in scintigra

otope has 
wide. In a
re over 45
time, bein

ctor – RMB
P, at a proj
ation could
seeing tha

us diseases
esearch wi

mber 2014  

r 

d ones) 

anium only
osts of this

and every
radiophar-

ctor, Brazi

the world
aphy using
more than

addition to
5 years of
g the only

B, which is
jected cost
d meet this
at, besides
s, the RMB
ith neutron

 

  126

y 
s 

y 
-
l 

. 
g 
n 
o 
f 
y 

s 
t 
s 
s 
B 
n 



P

 

PL.G – Strat

beams.
framew
agricult

On 14/
RMB w
Innovat
Program
adds up
will occ
 
Accord
Energy
infrastr
self-suf
is unde
beside 
all fuel 
lead to 
technol
enrichm
rods, p
magnet
 

         IEA-

 
At pres
researc
IEN�A
radioac
constitu
radioiso
In Augu
the Pre
for rese
means 

tegic Planni

. This proje
work essen
ture, food p

/12/12 was
which is p
tion (MCT
m (BNP). T
p to 1.2 mi

cupy the RM

ing to Prof
y Commiss
ucture to s
fficiency in 
ergoing pu
the Navy’s
cycle plan
the develo

logy is inte
ment and n
pressure ve
tic compon

-R1m -CNEN/I

sent, Brazil
ch reactors
Argonauta)
ctive eleme
ution. The
otopes and
ust 2010, t
esident of 
earch and 
of ultra sh

ng Managem

ect would c
tial to supp
preservatio

s signed th
part of the
I) and is a
The area c
illion squar
MB. Of this

f. José Au
sion – CN
support dev

the produ
ublic hearin
s Aramar 

nts being d
opment of 
erconnecte
nuclear fue
essel walls
nents, etc. 

IPEN -São Pau

l has only 
s are In S
, Belo Ho
ents is a 
e Energy 
d 15 types 
the preside
the Repub
study on t

hort pulse 

ment     Wo

contribute 
port the ex
on, materia

he declarat
 strategic 

aligned wit
ceded by th
re meters d
s total, 600

gusto Perr
EN, the re
velopment 
ction of rad
ng by IBA
Experimen

developed 
a nuclear t

ed, a resea
el productio
s, etc. In a
 

ulo- Brazil        

four resea
ão Paulo 
orizonte (a
monopoly 
and Nuc

of lyophiliz
ent of CNE

blic’s Office
the method
laser. This

orldwide Pan

to the dev
xpansion o
als science

tion of pub
goal of th

th the polic
he state go
donated by
0 thousand 

rotta – Ass
eactor is i
of autonom
dioisotopes

AMA (Octo
ntal Center
by the Bra
technology

arch reacto
on, by mea
addition, it 

            
                        

arch reacto
(at IPEN �
at CDTN�

of the fe
clear Res
zed reagen
EN and the
e (SAE/PR
d of separ
s constitute

norama of N

elopment o
f the Brazi
, energy an

blic utility la
he Ministry
cies estab
overnment
y the Navy,

square me

sistant to t
intended to
mous nucle
s for use in

ober 2013)
r that inclu
azilian Navy
y hub in the
or will help 
ans of irrad

can be u

  
               IPEN

rs and fou
�IEA-R1 a
�IPR-1), n
ederal gove
search Ins
nts (for labe
e Secretar

R), signed a
rating natu
es an impo

Nuclear Ene

of a scient
ilian nuclea
nd the env

and in Iper
y of Scien
lished in t
t, 800 thou
, totaling tw
eters consi

the Preside
o give the
ear sector 
n nuclear m
. The site
des the pr
y. These in
e region.  G
in activitie

diation test
sed in stu

N/MB-01 - São

r  cyclotro
and MB-01
noting tha
ernment, a
stitute -
eling with T
riat for Stra
a memora
ral isotope
ortant towa

rgy – Novem

ific and tec
ar program
ironment. 

ró that will 
nce Techn
the Brazilia
usand squa
wo million s
ist of prese

ent, Nation
e country a
activities, 

medicine. T
 is located

ropulsion r
nitiatives a
Given that 

es relating 
ing the fue

udies of me

o Paulo - Brazi

ns  in ope
1), Rio de 
at the pro
according 
IPEN pro

Tc-99m).  
ategic Matt
ndum of c

es of molyb
ard the loca

mber 2014  

chnologica
m, including

house the
nology and
an Nuclear
are meters
square feet
erved area.

nal Nuclear
a strategic
particularly
The project
d in Iperó
eactor and

are likely to
all nuclear
to uranium

el itself and
etal alloys

 
l 

ration. The
Janeiro(at

oduction of
to Brazil’s

oduces 21

ters, under
cooperation
bdenum by
alization of

 

  127

l 
g 

e 
d 
r 
, 
t 
. 

r 
c 
y 
t 
, 
d 
o 
r 

m 
d 
, 

e 
t 
f 
s 
1 

r 
n 
y 
f 



P

 

PL.G – Strat

molybd
nuclear
 
In Sep
proposa
(IEN), 
method
countrie
the-art 
 

Reactor O
Reference

 
The ad
PET ex
less th
access
from p
distribu
 

tegic Planni

denum pro
r medicine.

ptember 20
al from th
in Rio de 

d of iodine-
es for use 
imaging te

OPAL, in Austra
e for RMB        

vantage of
xamination
an two ho
 to PET, i

production 
ution is also

ng Managem

oduction an
. 

010, the 
e Radioph
Janeiro, t

-124 produ
in positron

echnique. 

alia                  
            

f iodine-12
s – is its lo

ours. This 
n that it a
centers. 

o significan

ment     Wo

nd, conseq

Internation
harmaceuti
to study th
uction. This
n emission

    
                       

24 over fluo
onger half-
means tha
llows the e
Due to th

ntly facilitat

orldwide Pan

quently, th

nal Atomic
icals Divis
he feasibili
s radioisoto
 tomograp

                       

orine-18 – 
-life, 4.2 da
at the use 
examinatio

his radioiso
ted. 

 

norama of N

he use of 

c Energy 
sion of the
ity of an a
ope has be

phy (PET), 

Image -  Prof.

the most e
ays. For co

of iodine-
on to be co
otope’s lo

Nuclear Ene

radioisoto

Agency (I
e Nuclear 
alternative,
een resear
which is c

. José Augusto

extensively
omparison,
-124 can h
onducted a

onger half-

rgy – Novem

pes for di

IAEA) app
Engineerin
 more cos
rched in a 

considered 

o Perrota 

y used radio
 that of flu

help demo
at sites m
-life, the l

mber 2014  

agnosis in

proved the
ng Institute
st effective
number of
a state-of-

oisotope in
uorine-18 is
cratize the
ore distant
ogistics of

 

  128

n 

e 
e 
e 
f 
-

n 
s 
e 
t 
f 



P

 

PL.G – Strat

VII –
 
It is bew
billion p
quality 
populat
cooking
(the so
goal of
issue re
 
Energy
product
countrie
electric
continu
outcom
water, 
to poor
solve th
nuclear
technol
availab
quantiti
society
 
Nuclea
energy 
produce
clock. 
pollutan
States 
of only
genera
nuclear
its capa
 
The ec
They th
prospe
econom
continu
alike. 
 
The sh
activist 

tegic Planni

– Envir
wildering th
persons, a
power su

tion (2.7 b
g or heatin
o-called Su
f eradicatin
emains uns

y is the key
tion, trans
es, ecosys

city over th
ue to invest
mes. The p

subpar san
r irrigation,
hese ques
r energy 
logy, lowes

ble, being 
ies of ene

y in quality, 

r energy i
source a

e large am
In 2013, m
nt energy
came from
y 19,3% 
ted in th
r industry 
acity, regar

onomic, so
hreaten to 
rity, and j

mic develo
ued econom

hift in posi
Patrick M

ng Managem

ronme
hat in this t
are still livi
pply and/o
billion indiv
ng. The UN
ustainable 
ng extreme
solved.   

y to the plan
portation a
stems, etc
e last two 
t in electrif
roblems in
nitation sys
 environme

stions we c
that is 

st carbon-e
capable o

ergy to su
quantity a

s by far th
and the o

mounts of e
more than

y generate
m nuclear p

of the t
e country
operates a
rdless of th

ocial, and e
roll back t

jeopardize
opment go
mic growth

ition of se
Moore and

ment     Wo

ent and
twenty-firs
ng without

or with no 
viduals) is

NO initiative
Energy for

e poverty, 

net and to 
and everyt
., do not w
decades, 

fication to a
n developin
stems, lim
entally uns
can try to u
the most
emitting te
of generat
upply the 
nd reliabilit

he largest 
only one 
lectricity ar

n 63% of 
ed in the
power, with
total of e

y. In gene
at a rate o
he season.

environme
the fruits o
 countries

oals in the
h. These r

everal envi
 Stephen 

orldwide Pan

d Soci
t century, 2
t access to
assured p

s still depe
e to supply
r All) is ind
set by UN

mankind’s 
hing else. 
work.  De
governme

achieve cri
ng countrie
ited access
sustainable
use more 
t mature 
echnology 
ing large 
needs of 
ty.  

clean-air 
that can 
round the 
the non-

e United 
h a share 
electricity 
eral, the 

of 90% of 

ntal risks o
of decades
s’ ability to
e future, in
risks affect

ronmental 
Tindale (e

norama of N

iety  
20% of the
o electricit
power sup
endent on 
y quality e
dispensabl

NO itself, w

way of livi
In the lac
spite mass

ents and de
tical health

es may see
s to electri
e use of re

of unabated
s of growth
o achieve
ncluding th
t all develo

leaders o
ex-Greenp

Nuclear Ene

e world’s po
ty. Another
ply. Almos
biomass 

lectricity fo
le for achie

which will n

ng. It assu
ck of it, the
sive gains
evelopmen
h, environm
em intracta
icity, low a

esources, a

d climate c
h and deve
 even the
he eradica
oped and 

on the nuc
peace), Ja

rgy – Novem

opulation, 
r billion liv
st half of t
(vegetable

or all peop
eving the 
not be feas

ures jobs, s
e world’s e
 in global 

nt organiza
mental, and
able: unsa

agricultural 
and so on.

change are
elopment, 
e most ba
ation of po
developing

clear issue
mes Love

mber 2014  

around 1.4
ve with low
the world’s
e coal) for
le by 2030
millennium
sible if this

safety, food
economies

access to
ations must
d livelihood
afe drinking

yields due
 For better

e immense
undermine

asic socio-
overty and
g countries

e, such as
lock (Gaia

 

  129

4 
w 
s 
r 
0 
m 
s 

d 
, 
o 
t 
d 
g 
e 
r 

. 
e 
-
d 
s 

s 
a 



P

 

PL.G – Strat

theory)
shatters
technic
led to a
as muc
supplie
 
Energy
source 
greenh
 
There 
poverty
people.
gases 
this tra
constra
for cou
gas em
candida
 
The av
indispe
concern
commu

Energy
strateg
Combin
domest
and sus
 
The wo
security
Environ
cost tha

It is im
constan
cycle o
best sa

Per kW
of sola
fossil fu
break.  

tegic Planni

, Hugh Mo
s the myt

cal, less do
a billion ex
ch as the 
ed by fossil-

y independ
of large, o

ouse energ

is no pros
y eradicatio
. Addressin
(GHGs), in

ansition mu
aints of ver
ntries; in t

missions, b
ate for mee

vailability a
ensable for
n for all 
unication an

y supply s
ies selecte
ning the co
tic resourc
stainability

orld's energ
y to bala
nmental dis
at today so

mportant to 
ntly to do j
of nuclear 
afety ratings

Wh produce
r energy, a
uels; even 

ng Managem

ontefiore (
th associa

ogmatic ma
xtra tons of
energy ne
-fueled pla

ence is se
operating 
gy to meet

spect of w
on or if co
ng climate 
ncluding th
ust ensure 
ry low emis
his connec
being a la
eting such 

and acces
r modern 

governm
nd comme

security is 
ed and the
onditions as
ces leads t
y concept.  

gy policy n
ance of 
sasters ens
ociety will n

increase 
just that. T
power in t
s in compa

ed, fewer p
and both a
in hydroe

ment     Wo

Friends of
ated with t
anner. The 
f carbon di
ew nuclear
ants. 

ecurity and 
on the bas
t all those c

winning the
untries do 
change re

he deep de
that socio

ssions.  En
ction, nucle
arge size s

requireme

ssibility of 
society’s 

ents, as 
rce. 

intrinsical
e social po
ssociated w
to the wide
    

eeds a sig
payments 
suing from

not and can

security w
There was 
the USA. T
arison to an

people died
are very sm
lectric pow

orldwide Pan

f the Earth
this subjec
environme

ioxide - CO
r plants we

wealth fac
sis of the 
conditions.

e fight aga
not succe

equires dee
ecarbonizin
o-economic
nergy indep
ear energy
source and
nts.  

energy, e
working c
it facilitat

 
ly related 
olicy orient
with border
e diversity 

gnificant rev
and ea

m the pursu
nnot afford 

 
whenever p

never eve
The nuclea
ny other ind

d in the life 
maller than

wer plants 

norama of N

h), Stewart
ct, which 
entalists’ op
O2 directly 
ere preven

ctor for cou
systems, p

ainst clima
eed in raisi
ep emissio
ng of ener
c developm
pendence 
y, locally pr
d operatin

especially 
conditions.
tes essen

to geopo
tations def
rs, neighbo
of unders

vision for r
ch countr

uit of fossil 
any longe

possible, a
en a death
ar power in
dustry wor

cycle of n
n accidents
deaths cou

Nuclear Ene

t Brand (W
is now ad
pposition to
pumped t

nted from g

untries and
producing 

ate change
ng the livin

on reductio
rgy system
ment need
is a factor 
roduced, fr

ng at the s

electric p
 Energy s
ntial servi

olitical pref
fined by th
orhood, con
standing of

reasons tha
ry’s enviro
fuels what

er.  

nd nuclea
h due to op
ndustry ha
rldwide. 

uclear pow
s in gener
unt rises m

rgy – Novem

Whole Eart
ddressed 
o nuclear e
to the atmo
generating

d nuclear e
locally em

e if countr
ng standar

ons of all g
ms. To be s

s are met 
of safety a

ree from g
systems’ b

ower, hav
supply sec
ces for p

ferences, t
he several 
ntinental lo
f the energ

at range fr
onmental 
tever the c

r plants ar
peration of
as literally 

wer than th
ration of en
much when

mber 2014  

th Catalog)
in a more
energy has
osphere, in
 has been

energy is a
mission-free

ries fail on
rds of their

greenhouse
successful

within the
and wealth

greenhouse
basis, is a

ve become
curity is a
production

technology
 countries

ocation and
gy security

rom energy
concerns

cost bring a

re updated
f the whole
one of the

e life cycle
nergy from
n the dams

 

  130

) 
e 
s 
n 
n 

a 
e 

n 
r 
e 
, 
e 
h 
e 
a 

e 
a 
, 

y 
. 

d 
y 

y 
. 
a 

d 
e 
e 

e 
m 
s 



P

 

PL.G – Strat

Why pe
the pla
safety 
day? T
car is 4
a plane
the per
humans
the dan

Public s
one c
dogmat
farms a
gas in p
energy 
wind or
of life t
to be th
farms t
aren't p
loss of 
 
The im
such a
disposa
approp
languag
under 
reaches
 
The ch
consult
misund
effectiv
since u
 
Nuclea
indexes
DJSI W
listed o
credibil
United 
were nu
 

tegic Planni

eople are r
ane due 

while dri
The probab
4 times gre
e. All of this
rception of
s, are very
ngers in ou

safety sho
concern, 
tic. When 
and solar 
parallel to r
production

r sun. This 
han a nucl
he number
they need 
producing. 
life than a 

plementati
s of radiat
al and the
riate treatm
ge so that
the effect 
s all in a ti

hallenges 
tation cam
derstanding
ve public co
uranium min

r companie
s of stock 

World). Suc
on a stock
lity and im
States’ En

uclear com

ng Managem

reluctant to
to fear fo
iving cars
bility of dyi
eater than 
s has relat
f risk, and 
y bad at es
ur everyday

uld be the 
but cann
you put u
plants the

replace the
n when the
system pu

lear power
r one conce

accompan
That syste
nuclear pla

ion of a nu
tion releas
e issue of 
ment and s
t decisions

of emotio
mely and e

associate
mpaign is
gs concern
onsultation
ning until d

es in the U
exchanges
ch indicato
k exchange
mpartiality. 
ntergy and

mpanies inc

ment     Wo

o get on 
or their 
s every 
ing in a 
dying in 
tion with 

we, as 
timating 

y lives. 

number 
not be 
up wind 
ey need 
e lack of 
ere is no 
uts more ca
r plant prod
ern, but it c
nying gas
em puts mo
ant produc

uclear proje
e under ro
nuclear w

society as 
s are not ta
on. Avoidin
effective m

ed with d
s compou
ning radiati
n is require
decommiss

United Sta
s such as 
or represen
e seeks to
Germany’

d Pacific G
cluded in 2

orldwide Pan

arbon into 
ducing the 
can't be do
plants to 

ore carbon 
cing the sam

ect always
outine cond
weapons p
a whole ne
aken out o
ng conflicts
anner. 

eveloping 
unded by 
ion, nuclea
ed to gain 
sioning of th

tes and Eu
New York 
nts a top 
o be includ
s EOn an

Gas & Elec
009. 

norama of N

the atmos
same ene

ogmatic. W
replace th
 into the at
me power.

s raises qu
ditions and
proliferatio
eeds to be
of sync wit
s is possi

and carr
the dep

ar power p
public acc
he plant. 

urope are 
(Dow Jon

internation
ded in the 
nd RWE, S
ctric, Italy’

Nuclear Ene

phere and 
ergy. Safety
When you p
he slack to
tmosphere
 

estions on
d/or in cas
n. Such c
 informed 
th the will 
ble only w

rying out 
pth of p
plants and 
ceptance o

being inclu
nes Sustain
nal standar

sustainab
Spain’s En
s ENEL a

rgy – Novem

generates
y of the pu

put up wind
o the grid 
e and gene

n the assoc
se of accid
concerns n
in a clear a
of the pop

when com

an effect
public mis

uranium m
f any nucle

uded in su
nability Wo
rd and any
bility index 
ndesa and
and Finland

mber 2014  

s more loss
ublic needs
d and solar
when they
rates more

ciated risks
dent; waste
necessitate
and simple
pulation, or
munication

tive public
strust and
mining. An
ear activity

ustainability
orld Index -
y company

due to its
 Iberdrola
d’s Fortum

 

  131

s 
s 
r 
y 
e 

s 
e 
e 
e 
r 
n 

c 
d 
n 
y 

y 
- 
y 
s 
, 

m 



P

 

PL.G – Strat

The U
researc
technol
Labora
researc
laborato
 
The Fu
should 
solution
 

tegic Planni

United Sta
chers,  fo
logy, thus 
tory (INL) 

ch and ed
ory infrastr

ukushima a
not cance

n to protect

ng Managem

ates (DoE)
r the spe
seeking to
is investi

ucation in 
ructures.  

accident is 
el it. The n
t future gen

 

ment     Wo

) have in
cific purpo

o maintain 
ng 50 mil
the nucle

expected t
next-gener
nerations.

orldwide Pan

nvested 1
ose of de
a lead in 

llion in the
ear area, w

to somehow
ation of nu

norama of N

Th
in
m
te
vir
un
th
de
co
de
em
an
th
la
m
m
tra
IA
fo
sp
at

7 million 
eveloping-n

this field. 
e construc
which is pa

w delay thi
uclear ene

Nuclear Ene

he heating
dustry’s la
ore univer
chnology 
rtuous c
niversities 
is area. T

efended by
onferences
evelopmen
mphasis is
nd appren
ere is a 
bor in a
ainly in nu
uch qua
ainers is 

AEA which 
or trainers, 
pecialists 
ttended.  

in fellow
next gener
In addition

ction of a 
art of the 

is entire wo
ergy is an 

rgy – Novem

g up of th
abor Mark
rsity stude

and c
circle, w
setting up 
This is th
y the IAEA
s on 
nt, where
s placed o
ticeship. A
shortage 

lmost all 
uclear, whic
lification. 
also a go
has offere
and more

have 

wships for 
ration pow
n, the Idah
center de
program t

orldwide pr
essential 

mber 2014  

he nuclear
ket attracts
ents to this
reates a
ith more
courses in
e strategy

A in recent
nuclear

e specia
on training
At present

of skilled
activities

ch requires
Preparing

oal of the
ed courses
e than 700

already

university
wer reactor
ho Nationa
edicated to
to upgrade

rocess, but
part of the

 

  132

r 
s 
s 
a 
e 
n 
y 
t 
r 
l 

g 
, 
d 
, 
s 
g 
e 
s 
0 
y 

y 
r 
l 

o 
e 

t 
e 



P

 

PL.G – Strat

VIII –
 
Uraniu
 
Uranium
purified
materia

 
Uranium
materia
around
such as
electric
 
Mining 
cycle, c
explora
noted t
“comm
 
For eac
of U3O
  
The wo
addition
with ex
an 80 d
 
In addi
nt on t
comes 
product
internat
approx
 
The alr
of the 

tegic Planni

– Fuel
um 

m, a metal
d and con
al in the fue

m is abun
al sufficien
 60,000 to
s the dism

city generat

and urani
comprising

ation) and 
hat this ox
odity”.  

ch MW ins
O8 are cons

                     
orld’s uran
nal resourc

xploitation c
dollars/kgU

tion, the c
the produc
from mine

tion level 
tional mar
imately 67

ready ident
existing p

ng Managem

l 

 found in ro
centrated 
el cycle for 

ndant in n
nt to meet
onnes a ye
mantling of 

tion.   

ium conce
g ore extra
beneficiatio

xide serves

stalled in a
sumed.   

ium resou
ces. A “low
costs: belo

U, respectiv

osts assoc
ction metho
es in Kaza
had been 
rket. Prod
% of the en

tified urani
plants arou

ment     Wo

ock format
in the for
production
 
The main
civilian s
power pl
uranium-2
produce 
energy (
complete 
1500 tons
  

 
Yellowcak

nature and
t up to 60
ar, but par
nuclear w

ntrate (U3
action from
on for tran

s all nuclea

 light-wate

rces can b
w-, interme
ow 40 dolla
vely.  

ciated with
od involve
akhstan (3
declining 

uction ha
nergy gene

um source
und the wo

orldwide Pan

tions in the
m of a ye
n the energ

n use of 
sector is 
lants. On
235 can

abou
(2×1013 jou
fission; as

s of coal.  

e production 
INB pho

d there ex
0 times the
rt of the m
eapons. T

3O8) produ
m nature (i
nsforming i
ar reactor te

er technolo

be divided 
ediate- and
ars/kgU, be

 the resou
ed. Around
36.5%), Ca

since the 
s recently
eration nee

es are suffi
orld and a

norama of N

e earth’s cr
ellow salt 
gy generate

uranium 
to fuel n

ne kilogra
n theore
ut 20 terajo
ules), ass
s much ene

 and Uranium
otos 

xist techno
e consum
arket is su
he major u

uction cons
including t
t into “yell
echnologie

gy reactor 

into: reas
d high-cost
etween 40 

urce’s class
 60% of t
anada (15%

1990’s du
y resumed
eds.    

cient to su
also to cop

Nuclear Ene

rust, is extr
known as 
ed in a nuc

in the 
nuclear 
am of 
etically 
ules of 
suming 
ergy as 

m ore - 

ologies cap
ption need

upplied by 
use of the 

stitute the 
he phases
owcake”, o

es, being c

“(LWR)”, t

sonably as
” classifica
and 80 do

sification a
he world’s
%) and Au
ue to the 
d growth a

pply 60 to 
pe with th

rgy – Novem

racted from
 "yellowca
clear reacto

pable of e
ds. Mines 
secondary
metal is in

first step 
s of prosp
or U3O8. It 
urrently co

typically 17

sured and
ation applie
ollars/kgU, 

are naturall
s uranium 
ustralia (12
falling pric
and today

100 years
e greater 

mber 2014  

m the ore, 
ake", raw 
or.  

extracting 
produce 

y sources 
n nuclear 

of the fue
ecting and
should be

onsidered a

78 kg/year

 estimated
es to those
and above

ly continge
production
2%). Such
ces on the
y it meets

s’ operation
expansion

 

  133

l 
d 
e 
a 

r 

d 
e 
e 

e
n 
h 
e 
s 

n 
n 



P

 

PL.G – Strat

scenari
dramat
reached

 
World p
produce
Camec
Areva 
(Russia
contine
 
Accord
(Kazak
compan
develop
second
possibi
on the 
getting 
increas
meet th
2016. T
20 milli
 

Kazakhsta

Canada

Australia

Niger (est)

Namibia

Russia

Uzbekistan

USA

China (est)

Malawi

Ukraine (es

South Afric

India (est)

Brazil

Czech Rep

Romania (e

Germany

Pakistan (e

France

total world

tonnes U3

percentage

tegic Planni

ios project
tically, beca
d the mark

production
er. In 2013

co (Canada
(France) 

a). They a
ents.   

ing 
khstan’s 
ny) as 
ps and u
dary mar
lity arises 
market. Th

prepared
se and cap
he peak of 
The investm
on dollars.

Country

an

n

)

st)

ca

public

est)

est)

d

O8

e of world dema

ng Managem

ted for 203
ame the w

k of 14,000

 continuing
3 the grea
a), Rio Tin

and Atom
all have b

to 
state-own

the nuc
uranium s
rket dim
of a nucle

herefore, t
d through 
acity upgra

f the dema
ments are 
   

2005

4357

11628

9516

3093

3147

3431

2300

1039

750

800

674

230

110

408

90

94

45

7

41 719

49 199

nd* 65%

ment     Wo

35 by the I
world’s grea

 tons a yea

g to grow 
atest produ
nto (Austra
mredmetzo

business in

KazAtomP
ned mi

clear indu
upply on 

minishes, 
ear fuel de
he compan

a produc
ade planne
nd forecas
of the orde

2006

5279

9862

7593

3434

3067

3262

2260

1672

750

800

534

177

190

359

90

65

45

5

39 444

46 516

63%

Production

orldwide Pan

AEA.  Kaz
atest urani
ar. 

in 2013, w
ucing comp
alia), 
oloto 
n all 

Prom 
ining 
ustry 

the 
the 

eficit 
ny is 
ction 
ed to 
st for 
er of 

2007 200

6637 852

9476 900

8611 843

3153 303

2879 436

3413 352

2320 233

1654 143

712 76

846 80

539 65

270 27

299 33

306 26

77 77

41 0

45 45

4 5

41 282 43 7

48 683 51 6

64% 68%

n from mines (ton

K

AR

WN

norama of N

zakhstan, h
um produc

with Kazak
panies wer

08 2009

21 14020

00 10173

30 7982

32 3243

66 4626

21 3564

38 2429

30 1453

9 750

104

0 840

5 563

1 290

0 345

3 258

7 75

0

5 50

8

764 50 772

611 59 875

% 78%

nnes U) - WNA

Compa
KazAtomP

Areva
Camec

MZ - Urani
Rio Tin

BHP Billi
Paladi
Navo
Other
Total

NA- 2012 -  
8 largest

Nuclear Ene

having incr
cer at the 

khstan bein
re Kazatom

2010 2

17803 19

9783 9

5900 5

4198 4

4496 3

3562 2

2400 2

1660 1

827 8

670 8

850 8

583 5

400 4

148 2

254 2

77

8

45

7

53 671 53

63 295 63

78% 8

ny
Prom
a
co
um One
to 
iton
n
i
r

world's ura
t-producing

rgy – Novem

reased its 
end of 200

ng again t
mprom (Ka

2011 2012 

9451 21317

9145 8999

5983 6991

4351 4667

3258 4495

2993 2872

2500 2400

537 1596

885 1500

846 1101

890 960

582 465

400 385

265 231

229 228

77 90

51 50

45 45

6 3

3 493 58 394

3 084 68 864

85% 86%

tonnes U
8863
8641
8437
7629
5435
3386
3056
2400
10548
58394

anium mine
g companie

mber 2014  

production
09, when it

 

the biggest
azakhstan)

2013 

22451

9331

6350

4518

4323

3135

2400

1792

1500

1132

922

531

385

231

215

77

45

27

5

59,37

70,015

92%

%
15
15
14
13
9
6
5
4

18
100

e productio
es (82%)

 

  134

n 
t 

t 
; 

on   



P

 

PL.G – Strat

Known Reco

 
Such fa
growth 
nuclear
plants 
comple
expecte
market
 
Accord
North A
expecte

 

Country
Australia
Kazakhstan
Russian Fed
Canada
Niger
Namibia
South Africa
Brazil
USA
China
Mongolia
Ukraine
Uzbekistan
Botswana
Tanzania
Jordan
Other
World total

Known R

tegic Planni

overable Resou

actors as f
of mines’ 

r plants in 
on downti

etion of co
ed, in the 
.  

ing to con
America, c
ed to grow

tonne
1,70
67

d 50
49
40
38

a 33
27
20
19
14
11
91
68
58
33
19

5,90

ecoverable Re

ng Managem

urces of Uraniu

falling price
developm

Japan, hav
ime. Still, 
onstruction
medium te

nsultant  U
currently th

w from 44.4

es U perce

06,100
79,300
05,900
93,900
04,900
82,800
38,100
76,100
07,400
99,100
41,500

7,700
1,300
8,800
8,500
3,800
91,500
02,500

esources of Ur

ment     Wo

um 2013  -  Sou

es, inflation
ment and p
ve compel
the comin

n, and the
erm, to inc

UxC, Asia 
he greates
 thousand 

deman
a prod
the pas
 
In Braz
estimat
142.5 t
capacit
will be 
the proj
 
 
Nuclear 

entage of world

29%
12%
9%
8%
7%
6%
6%
5%
4%
4%
2%
2%
2%
1%
1%
1%
3%

ranium 2013

orldwide Pan

urce : WNA 
 
In contra
their pro
Uzbekis
 
Uranium
(Austral
Russia 
the prod
 
At prese
year. Th
convent
conside
prices a
is requir
 
The 20
impact 
producti
price d
demand

n associate
production,
led some u
ng into op
e possible
crease the 

should lea
st consum
tons to 11

nd for the n
duction incr
st year, prod

zil, state-ow
tes that the 
thousand to
ty of 1.5 tho
reached in 
ject feasible

fuel pellets 

norama of N

ast, Canad
oductions, w
stan have k

m is mined
ia, Canada
and Uzbe

duction. 

ent around 
his amount
tional reac
ration the 

are expecte
red for mor

008-2010 g
on uran

ion cutbac
ropped st

d. By 2013 

ed with risi
 and more
uranium pr
peration of
e recovery

demand fo

ad such c
mer. The w

0 thousand
next 20 ye
rease, inas
duced only 4

wned Indús
reserves of

ons of uran
ousand tons

2015, and 
e are of the 

Nuclear Ene

da and Aus
whereas R

kept theirs 
  

d in 20 c
a, Kazakhs

ekistan) ac

 68 thousa
t is sufficie
ctors for 80

geologic b
ed to incre
re reactors

global fina
nium prod
ck in some 
rongly due
the price d

ing costs o
e recently 
roducing co
f new plan
y of the g
or uranium

apacity inc
world cons
d tons by 2
ars indicat
smuch the
43.8 thousa

strias Nucle
f the Santa 
nium. The 
s of uranium
the investm
order of US

rgy – Novem

stralia have
Russia and 

at steady l

countries, 
stan, Nami

ccounting f

and tons ar
nt to feed 
0 years. T
bases kno
ease if add
s.  

ancial cris
duction, c

mines. Th
e to the 
drop was s

of productio
the accide
ompanies 
nts that a
global eco

m on the in

crease and
umption o
2030. A su
tes a critica
 leading m

and tons of t

eares do B
Quitéria m
mine’s full

m concentra
ment neede
S$ 35 million

mber 2014  

e cut back 

evels.  

7 of them
ibia, Niger
for 90% of

re used per
the current

Taking into
own so far
ditional fue

is had an
causing a
he uranium
decline in
till sharp. 

on, smaller
ent that hit
to put their
re nearing

onomy are
nternationa

d overtake
of U3O8 is
urvey of the
al need for

mines, over
the ore.   

Brasil (INB)
ine come to
 production

ate per year
ed to render
n. 

 

  135

m 
, 
f 

r 
t 

o 
, 
l 

n 
a 

m 
n 

r 
t 
r 
g 
e 
l 

e 
s 
e 
r 
r 

) 
o 
n 
r 
r 



P

 

PL.G – Strat

Current
German
of these
expecte
propose
2013.  

 

Argentina
Armenia
Banglades
Belarus
Belgium

Brazil

Bulgaria
Canada
Chile
China
Czech Rep
Egypt
Finland
France
Germany
Hungary
India
Indonesia
Iran
Israel
Italy
Japan
Jordan

Kazakhsta
Korea DPR
Korea RO 
Lithuania
Malaysia

Mexico

Netherland
Pakistan
Poland

Romania
Russia
Saudi Arab
Slovakia
Slovenia
South Afric
Spain
Sweden
Switzerland
Thailand
Turkey
Ukraine
UAE
United King
USA
Vietnam

Wo

Coun

tegic Planni

ly, besides 
ny, China, U
e countries 

ed uranium 
ed by each 

billion kW
5.7
2.2

sh 0
0

40.6

13.8

13.3
94.3

0
104.8

public 29.0
0

22.7
405.9
92.1
14.5
30.0

0
3.9
0
0

13.9
0

n 0
R (North) 0
(South) 132.5

0
0

11.4

s 2.7
4.4
0

10.7
161.8

bia 0
14.6
5.0

ca 13.6
54.3
63.7

d 25.0
0
0

78.2
0

gdom 64.1
790.2

0
rld 2359

ntry
NUCLE

G

ng Managem

Brazil, only
United State
 sell or tra
needs cons
country as

Wh % e
4.4

29.2
0
0

52.0

2.8

30.7
16.0

0
2.1

35.9
0

33.3
73.3
15.4
50.7
3.4
0

1.5
0
0

1.7
0

0
0

27.6
0
0

4.6

2.8
4.4
0

19.8
17.5

0
51.7
33.6
5.7

19.7
42.7
36.4

0
0

43.6
0

18.3
19.4

0

EAR ELECTRICITY 
ENERATION

ment     Wo

y ten count
es, France, 
ansfer that 
sidering the
s compiled 

No. M
3 1
1
0
0
7 5

2 1

2 1
19 1
0
20 1
6 3
0
4 2
58 6
9 1
4 1
21 5
0
1
0
0
48 4
0

0
0
23 2
0
0

2 1

1
3
0

2 1
33 2
0
4 1
1
2 1
7 7
10 9
5 3
0
0
15 1
0
16 1

100 9
0

435 37

REACTORS OPERAB

ago/14

orldwide Pan

tries in the 
Holland, In
knowledge 

e reactors in
by the Wor

MWe No.
1627 1
376 0

0 0
0 2

5943 0

1901 1

1906 0
3553 0

0 0
7055 29
3766 0

0 0
2741 1

63130 1
2003 0
1889 0
5302 6

0 0
915 0

0 0
0 0

42569 3
0 0

0 0
0 0

0656 5
0 0
0 0

1600 0

485 0
725 2

0 0

1310 0
4253 10

0 0
1816 2
696 0
1830 0
7002 0
9508 0
3252 0

0 0
0 0

3168 0
0 2

0038 0
99361 5

0 0
75,303 72

WNA- August 20
BLE REACT

CONS
a

norama of N

world hold
dia, Iran, Ja
or technol

n operation,
rld Nuclear 

MWe
27
0
0

2400
0

1405

0
0
0

33035
0
0

1700
1720

0
0

4300
0
0
0
0

3036
0

0
0

6870
0
0

0

0
680

0

0
9160

0
942

0
0
0
0
0
0
0
0

2800
0

6018
0

76,793

014
TORS UNDER 
STRUCTION O

ago/14

Nuclear Ene

d uranium e
apan, Pakis
ogy. The ta
, under con
Association

No. MWe
0 0
1 1060
2 2000
0 0
0 0

0 0

1 950
2 1500
0 0
59 63735
2 2400
1 1000
0 0
1 1720
0 0
2 2400
22 21300
1 30
1 1000
0 0
0 0
9 12947
1 1000

2 600
0 0
6 8730
1 1350
0 0

0 0

0 0
0 0
6 6000

2 1440
31 32780
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
4 4800
2 1900
2 2800
4 6680
5 6063
4 4000

174 190,185

ON ORDER or PLANNED

ago/14

rgy – Novem

enrichment 
stan and the
able below 

nstruction, p
n - WNA u

No. MWe
3 1600

0 0
2 2400
0 0

4 4000

0 0
3 3800
4 4400

118 122000
1 1200
1 1000
2 2700
1 1100
0 0
0 0
35 40000
4 4000
1 300
1 1200
0 0
3 4145

2 600
1 950
0 0
0 0
2 2000

2 2000

1 1000
2 2000
0 0

1 655
18 16000
16 17000
1 1200
1 1000
6 9600
0 0
0 0
3 4000
5 5000
4 4500
11 12000
10 14400
7 8920
17 26000
6 6700

299 329,37

PROPOSED

ago/14

mber 2014  

technology
e UK. None

shows the
planned and
ntil October

 

tonnes U
213
87
0
0

1017

325

321
1784

0
6296
563

0
480

9927
1889
357
913

0
174

0
0

2119
0

0
0

5022
0
0

277

103
99
0

179
5456

0
392
137
305

1274
1516
521

0
0

2359
0

1738
18816

0
65,908

URANIUM 
REQUIRED

 

  136

: 
e 
e 
d 
r 



P

 

PL.G – Strat

Uranium
 
In June
MWe n
 
In 2035
645 ton
tons of 
China, 
150,000
 
Thoriu

 
Thorium
of the I
thorium
genera
thus po
cannot 
into a g
  
The ac
a fuel a
plants. 
 
Thorium
Austral
 
India h
India e
Ratan 
has info
power 
such fu
 
Countri
stronge
reserve
from th
become
researc
create 
which a
 
Plutoni
country

tegic Planni

m Demand 

e 2014, 43
needed abo

5, the Wor
ns of uraniu
uranium (t
must hav

0 MWe  by

um  

m has a gr
Institute of

m presents 
tes no plu

osing no ris
be used in

good fuel (u

celerator-d
and inciner

m is 4 time
ia, India, U

as a thoriu
xpects to 
Kumar Sin
ormed tha
plant using

uel combina

ies with str
est candid
es of this o
horium (tod
e operation
ch on the s
a cheaper

are smaller

um-free ge
y wishes in

ng Managem

 

37 comme
out 66,000 

rld Nuclear
um (to gen
to generate

ve the high
y 2035. 

reat potent
f Nuclear S

advantag
utonium or 
sks of proli
n neutron 
uranium 23

driven nucl
rate its ow

es as abun
USA, Brazil

um-based n
have a pro

nha, directo
t its staff i
g an Adva
ations as p

rong and g
dates for t
ore, wants
day is 3%
nal in 2015

so-called m
r, more eff
r than uran

eneration 
n its nuclea

ment     Wo

ercial nucle
tons of ura

r Associatio
nerating 54
e 746,000 
hest growt

ial as an a
Science at 
es vis-à-vi
other mat

feration. S
flux therma

33). 

ear reacto
wn waste an

dant in nat
l, etc.) coul

nuclear pro
ototype tho
or of the B
s finalizing
nced Heav

plutonium-t

growing de
the develo
 25% of it

%)  while C
5. in March

molten salt r
fficient and
nium based

can be a 
ar program

orldwide Pan

ear reactor
anium. 

on estimat
40,000 Mwe
MWe, the 
th, with the

alternative f
the Unive

is uranium
terials that

Seeing that 
al reactors

r- ADS, ye
nd also tha

ture as ura
ld supply e

ogram, but
orium plan
Bhabha Ato
g the const
vy Water R
horium or u

emand for e
opment of
ts energy p
China mak
h 2014, Ch
reactors th
d safer form
d on today's

competitiv
m. Thorium

norama of N

rs with a g

tes that ura
e, the case
high case 
e impleme

fuel to ura
ersity of Sy
m because 

t could be 
thorium us

s, but it abs

et to be ope
at of other 

anium, and
energy for t

t the proce
t in operat
omic Rese
truction sit

Reactor – A
uranium–th

energy, su
f Thorium 
production
kes its firs
hina annou
at can use
m of nucle
s technolog

veness fac
m’s lagging 

Nuclear Ene

generating 

anium dem
e of low de
demand). 

entation be

nium. Acco
ydney, Rez

in the ope
diverted t

sually is no
sorbs neut

erational, c
uranium-f

d the known
thousands 

ess does n
tion by the
earch Cent
te for a 30
AHWR, wh
horium (low

ch as Chin
technolog

 in the ne
st powered
unced that

e thorium. I
ear power,
gy. 

ctor, depen
developm

rgy – Novem

capacity o

mand will b
emand), an
East Asia, 

etween 100

ording to th
za Hashem
eration of 
to nuclear 
ot a fissile 
trons and t

could use t
fueled nucl

n deposits 
of years.  

not use pur
e end of th
tre in Mum
00MW thor
hose flexib
w enrichme

na and Ind
gy. India, 
xt decade 
d thorium 
t it is acce
f successfu
, with nucl

nding on w
ment over d

mber 2014  

of 373,000

be from 97
nd 136,385

especially
0,000 and

he director
mi-Nezhad,

a plant, it
weapons,

material, it
transforms

thorium as
lear power

(mainly in
 

re thorium.
he decade.
mbai, India,

ium-fueled
ility allows

ent). 

ia, are the
with vast
will come
reactor to
lerating its
ul, it would
lear waste

what each
decades is

 

  137

0 

7 
5 
y 
d 

r 
 
t 
 
t 
s 

s 
r 

n 

 
 
 

d 
s 

e 
t 
e 
o 
s 
 

e 

h 
s 



P

 

PL.G – Strat

probab
gamma
(unlawf
 
Pluton
 
It is a
primary
241 is a
 
Fission
21,000 
in nucle
 
Plutoni
It can s
nuclear
nuclear
which i
used fu
 
Plutoni

• Plu
• Plu

com
• Plu

sho
• Plu
• Plu
• Plu

fuel
• Plu

for 
•  Plu

prot
• Tho

reac
 
MOX fu
 

Mixed 
than on
uranium

tegic Planni

ly due to 
a radioactiv
ful actions)

ium  

a radioacti
y fissile is
also highly

n of a kil
tons of T

ear weapon

um-239 is 
sustain a n
r weapons
r reactor, t
s the seco

uel in the fis

um can for

tonium-ga
tonium-al

mponent of
tonium-ga

owing supe
tonium-zi
tonium-ce
tonium-ur
l for fast br
tonium-ur
use as nuc
utonium-u
tective film
orium-uran
ctors.  

uel 

oxide fuel,
ne oxide of
m, reproces

ng Managem

its unfitne
ve, tracea
).     

ve actinide
otopes (ur

y fissile.  

logram of 
TNT (88,00
ns and  rea

the most i
nuclear ch

s.  Pu-239 
hen recove

ond most u
ssion portio

rm alloys a

allium (Pu-
uminium i
f nuclear fu
allium-cob
erconductiv
rconium a
erium and 
ranium, wi
reeder reac
ranium-tita
clear fuels.
ranium-m

m of oxides,
nium-pluto

, commonl
f fissile ma
ssed urani

ment     Wo

ess to mee
ble and e

e metal wh
anium-233

f plutonium
00 GJ). It 
actors.  

mportant is
ain reactio
is synthes

ered via nu
sed nuclea
on of nucle

and interme

-Ga) -  Its m
is an altern

uel.  
balt alloy (P
vity at spec
alloy can be
plutonium
ith about 1
ctors.  
anium and
 

molybdenu
, but titaniu
onium was

y referred 
aterial, usu
um, or dep

orldwide Pan

et military 
asily detec

hose isotop
3 and urani

m-239 can
is this en

sotope of p
on, leading
sized by ir
uclear repr
ar fuel in n
ear weapon

ediate com

main use is
native to th

PuCoGa5) 
cial conditio
e used as n

m-cerium-c
5–30 mol.%

d plutonium

m has the 
um and zirc
s investiga

to as MOX
ually consis
pleted uran

norama of N

ambitions
ctable, wh

pe, plutoniu
um-235 ar

n produce
nergy that 

plutonium, 
g to applica
radiating u
rocessing o
uclear reac
ns. 

pounds wi

s in pits of
e Pu-Ga a

is an unco
ons 
nuclear fue
cobalt allo
% plutonium

m-uranium

best corro
conium are
ted as a nu

X fuel, is n
sting of  p

nium.  

Nuclear Ene

s. The gen
ich would 

um-239, is
re the ot

e an expl
makes p

with a half
ations in n
uranium-23
of the fuel.
ctors after 

th most oth

implosion 
lloy can be

onventional

el.  
ys are use
m, can be 

m-zirconiu

sion resist
e preferred 
uclear fuel 

nuclear fue
lutonium b

rgy – Novem

nerated nu
hinder the

s one of 
her two); 

osion equ
plutonium-2

f-life of 24,
nuclear rea
38 with neu
. It is a fiss
U-235, an

her metals

nuclear we
e also used

l supercond

ed as nucle
used as a 

um were inv

ance, form
for physics
for fast bre

el that con
blended wi

mber 2014  

uclides are
eir misuse

the three
plutonium-

uivalent to
239 usefu

,100 years
actors  and
utrons in a
sile isotope
d the most

: 

eapons  
d as a 

ductor, 

ear fuels. 
nuclear 

vestigated 

ming a 
s reasons.
eeder 

tains more
ith  natura

 

  138

e 
e 

e 
-

o 
l 

.  
d 
a 
e 
t 

  

e 
l 



P

 

PL.G – Strat

MOX fu
reactor
plutoniu
Althoug
plutoniu

One att
an alte
the risk
normal
of nucle
by enco
cycle 

About 4
France
10 reac

In Russ
fast ne
operatio

A comm
2014. 

 

 

tegic Planni

uel is an a
rs that pred
um and 93
gh MOX fu
um in MOX

traction of 
rnative to 

k of theft fo
izing the 
ear reproce
ouraging in

40 reactor
 – are lice

ctors are lic

sia, there a
eutron reac
on is due w

mercial MO

ng Managem

alternative t
dominate n
% natural 
el can be u

X can only 

MOX fuel i
storage of

or use in nu
global com
essing will 
ncreased s

rs in Europ
nsed to us
censed to u

are no com
ctor,  wher
within mont

OX fuel fab

 

ment     Wo

to the low-
nuclear po
uranium  re
used in the
be achieve

is that it is 
f surplus p
uclear wea
mmercial 
increase, 

separation 

pe – in Be
se MOX fue
use it and s

mmercial re
re fuel load
ths, will us

brication fa

orldwide Pan

-enriched u
ower gener
eacts simil
ermal react
ed in fast re

a way of u
plutonium, w
apons. On t
use of MO
rather tha
of plutoniu

lgium, Swi
el, and mo
several hav

eactors usi
ding was c
se MOX fue

acility was 

norama of N

uranium (LE
ration.  Fo
arly, althou
tors to prov
eactors. 

utilizing sur
which wou
the other h
OX fuel a
n reduce, 

um from sp

itzerland, G
ore than 30
ve done so

ng MOX fu
completed 
el.  

establishe

Nuclear Ene

EU) fuel us
or exampl
ugh not  ide
vide energ

rplus weapo
uld need to
hand, some
and the as
the risk of 

pent fuel in

Germany, 
0 are doing
o.  

uel but the
in July 20

ed at Zhele

rgy – Novem

sed in the 
e, a mixtu
entically, to
y, efficient

ons-grade 
o be secur
e studies w
ssociated 
nuclear pr

n the civil n

the Nethe
g so.  In Ja

 BN-800 B
014 and  c

eznogorsk,

mber 2014  

light water
ure of 7%
o LEU fuel
 burning of

plutonium
red against
warned that

expansion
roliferation
nuclear fue

rlands and
apan about

Beloyarsk-4
commercia

, Russia in

 

  139

r 
% 

.  
f 

, 
t 
t 
n 
, 
l 

d 
t 

4 
l 

n 



P

 

PL.G – Strat

IX – 
 

All hum
environ
 
Spent
 
Conven
activitie
includin
 
Accord
reactor
 
Some c
level ra
reproce

Reproces

Under 
until its
safe an
technol
subseq
Today, 
and the
Finland
 
The Un
have n
further 
180 ton

tegic Planni

Spent 
man activi
nmental im

t Fuel 

ntional  wa
es or proce
ng slurries 

ing to the 
rs is 10,500

countries v
adioactive w
essed and 

ssing Plant  -

the secon
s final disp
nd efficient
logies. In 

quently in in
the count

e United K
d and Swed

nited States
not even d
developme

ns of MOx

ng Managem

Fuel, R
ity produc
mpacts. 

aste is wha
esses of a
and ashes

IAEA, the 
0 tons (of h

view spent
waste. Oth
reused.  

- Sellafield - C

d strategy
posal. The 
t in both te
both case

nterim repo
tries reproc

Kingdom. T
den. 

s have yet 
defined the
ent of the t

x were use

ment     Wo

Radiatio
ces waste.

t is left ove
an industria
s from pollu

annual dis
heavy meta

t fuel as a
her countri

Cumbria – Un

y, the used
50 years’ 
chnologies
es, the sp
ositories th
cessing nu

Those that 

to fully def
e strategy 
technologie

ed on two 

orldwide Pan

on, Wa
. No techn

er - in solid
al, medical
ution contro

scharge of
al). 

a material t
es conside

ited Kingdom
 

d fuel is co
experienc

s that have
pent fuel is
at can be l

uclear fuel 
store for p

fine the tec
and are s
es associa
BWR reac

norama of N

aste an
nology is a

d, semi-sol
, commerc
ol or water 

f spent fue

to be store
er this mat

Thus, 
manage
current
The fi
storage
to ext
plutoniu
materia
fuel (
Plutoni
specific
33% 
dischar

 
m 

onsidered 
ce with han
e been use
s first sto
located in t
are China

possible fu

chnology to
storing the
ated with bo
ctors and o

Nuclear Ene

d   Rep
absolutely

id and/or li
cial, agricu
treatment 

el from all 

ed in final 
terial an en

there 
ement 
ly implem
rst involve

e for future
ract the 
um) still e
al. This wi
mixed ur
um) that 
cally desig
of the w
rges have b

waste and
ndling this 
ed so far - 
red in the
the nuclea

a, France, 
uture repro

o be used. 
ir used fu
oth strateg
on 30 PWR

rgy – Novem

process
y safe or f

iquid state 
ultural or ot

systems.  

electricity 

repositorie
nergy reso

exist tw
strategies

ented in 
es reproc

e reprocess
fuel (ura

existing in 
ll produce
ranium o

will be 
gned plant
world’s s
been repro

 

d prelimina
material h
Wet and D

e reactor’s
r power pla
India, Japa
cessing ar

Most othe
el used pe

gies.  In 20
R reactors 

mber 2014  

sing  
ree from 

- from any
ther origin

generation

es for high
ource to be

wo waste
s being
the world

cessing or
sing, so as

anium and
the spent

e the MOX
oxide and

used on
ts. Around
spent fue
ocessed. 

arily stored
has proven
Dry storage
s pool and
ant itself. 
an, Russia
re Canada

er countries
ending the
06, around
in severa

 

  140

y 
, 

n 

h 
e 

e 
g 
. 
r 
s 
d 
t 

X 
d 
n 
d 
l 

d 
n 
e 
d 

a 
, 

s 
e 
d 
l 



P

 

PL.G – Strat

countrie
Japan a
 

Program
should 
current
conceiv
materia
cavities
that bri
 
The de
Hybrid 
for nuc
a long w
at the 
The fac
expecte
high ac
 

Radia
 

Radioa
environ
ranging
 
In our p
day. Th

tegic Planni

es (Belgium
and India f

ms for spe
be comm

tly in oper
ved. The t
al through 
s, where th
ngs no har

evelopmen
Research 

clear waste
way off, a 
Belgian Nu
cility is to 
ed to provi
ctivity waste

ation 

activity is a 
nment. Ra
g from pow

planet ther
he human b

ng Managem

m, France,
from 2010 

ent-fuel fina
mercially o
ration doe
treatment 
shielding 

he material
rm to huma

nt of innov
Reactor fo

e treatment
pilot projec
uclear Res
be tested 
ide a signif
es. 

natural ph
diation an

wer generat

re exists a 
being is ad

ment     Wo

 Switzerlan
onwards.

N

al storage 
perable pr
s not mea
technology
and vitrifi

 will be co
an species 

vative solu
or High-Tec
t such as tr
ct (at a cos
search Cen
for 5 year
ficant redu

henomenon
d radioact
tion to uses

natural bac
dapted to s

orldwide Pan

nd, Germa

Nuclear Fuel cy
 

facilities a
rior to 202
an a solu
y involving
ication and
ntained un
or the env

utions such
ch Applica
ransmutati
st of 1 billio
nter - SCK
rs prior to 
uction in th

 

n and natu
tive substa
s in medici

ckground r
such sourc

norama of N

any, etc.). A

ycle 

re under w
20. The fa
tion for w

g final disp
d subsequ
ntil its radio
vironment. 

h as the 
ations) in B
on. Althou

on euros) is
K by 2019,

the start o
e quantity 

ural source
ances hav
ne, industr

radiation th
es. The su

Nuclear Ene

An expande

way in seve
act that n

waste treat
posal cons
uently stor
oactivity de
    

Myrrha pr
Belgium offe

gh a large
s expected
 as part o

of commer
and size o

es of radiat
ve many b
ry and agri

hat all of us
un, granite 

rgy – Novem

ed use is e

eral places
no final re
tment has 
sists of iso
ing it in s

ecays down

roject (Mu
ers other p

e capacity p
d to be com
of the Myrr
rcial operat
of the repo

tion are fea
beneficial a
culture. 

s are expo
rocks, mon

mber 2014  

expected in

  

s, but none
pository is
 not been
olating the
stable rock
n to a leve

lti-Purpose
possibilities
plant is stil

mmissioned
rha project
tion, but is

ositories for

atures of th
application

sed to eve
nazite sand

 

  141

n 

e 
s 
n 
e 
k 
l 

e 
s 
l 

d 
. 
s 
r 

he 
ns, 

ery 
ds 



P

 

PL.G – Strat

and oth
such ra
depend
 
As with 
 

The rad
these a
Activitie
product
waste m

 
The rad
intense
isolate 
radiatio
 
As the 
needed
from ac
that va
by soci
radioac
The SI 
mSv (1
 

tegic Planni

her natural
adiation. B
ding on suc

many thing

Only 15

diation risk
applications
es such as 
tion, transp
must there

diation pro
e level, and

radiation 
on doses re

senses of
d for meas
ccidents. E
ries accord
iety add ex
ctive dose b

unit for ra
 mSv = 0.0

Types of
ALFA

BETA

GAMA Ray

Raio X

COSMIC  Rad

NEUTRONS

ng Managem

ly radioact
Background
ch factors a

s in nature,

5% of emission

ks to worke
s have to b
the medic

port and u
efore be su

oduced by 
d for this re

from the
eceived by 

f human b
uring such
Every day 
ding to the
xtra radiati
by medical

adiation exp
001 Sv) an

f Radiatio

diation 

ment     Wo

tive materia
d radiation
as rock com

 radiation ca

ns come from 

ers and the
be assessed
cal uses of 
se of radio
bject to sta

a nuclear 
ason, the r
e environ
mankind c

beings are 
 releases, 
each inha

e location 
ion doses 
l procedure
posure is t
d the micro

on
Does 

can be 

Particle

produced

orldwide Pan

als found in
 varies a 
mposition i

an be good 

mankind activ
 

e public and
d and, if ne
radiation, 

oactive mat
andards of 

  

reactor is 
reactor has
ment and
come from 

unable to 
whether th

abitant on 
and/or act
to the hum
e performe
the Sievert
o Sievert -

Cara
not penetrat

blocked by w

dangerous

dangerous

es from space

d by nuclear f

norama of N

n the air, in
lot accord
n the envir

or bad, dep

vities (Medicin

d to the en
ecessary, c
the operat
terial, and 
f safety. 

similar to n
s the prote
d individua

nature.  

detect rad
hey occur f
the planet
ivity. Rout

man body. 
ed.  
t (Sv) and 
�Sv = 0.00

acteristics
te the skin, o

wooden / alum

s for people -

s for people -

e very dange
atmosph

fission, can ca
must be iso

Nuclear Ene

n the sea a
ding to the
ronment, a

pending on 

ne and nuclear

nvironment
controlled. 
tion of nuc
the manag

natural rad
ctive mech
als. More 

diation, det
from natur
t receives 
ine medica
The table 

its multiple
00001 Sv).

s and risks
only dangerou

minum, etc.. 

- must be isol

- must be isol

rous. Our pro
here
ause harm to
olated

rgy – Novem

and on lan
 regions o

altitude, etc

the amount

  
r industry) 

t that may 

clear install
gement of 

diation, but
hanisms ne

than 85

tection dev
al sources
a radioact

al procedu
gives exa

es, the mil
.  

s
us if ingested

- Little dange

lated

lated

otection is th

o human bein

mber 2014  

d are part 
of the worl
c. 

t. 

arise from

lations, the
radioactive

t at a more
ecessary to
5% of the

vices are 
 or result 
tive dose 
res used 

amples of 

li Sievert –

d   

er

he 

gs - 

 

  142

of 
ld, 

m 

e 
e 

e 
o 
e 

– 



P

 

PL.G – Strat

This is
defines
protect
biologic
of radia
 
The do
source 
 
�Sv/h =
Anothe
 
Compa
most e
every c
the ICR
any exp
authorit
Commi
subject
 

 
The pu
units gi
and anx

Radioac
not des
radioac
messy 
wastew
 
Almost 
emitting
case, p
second

Averag

Averag
Averag

Averag
Averag

Measu

tegic Planni

s the inte
s the stan
ion, taking
cal effects 
ation. 

oses are c
is constan

= 1 milliont
er unit used

ared with ot
xtensively 

country, pr
RP - Intern
posure sho
ty on effe
ittee on the
t. 

ublic’s lack
ive rise to m
xiety in lay

ctive conta
sired, there
ctive waste

process 
water.  

everything
g material 
physics def
d in the mat

ge dose in T

ge individu
ge dose in 

ge individu
ge individu

ured  avera

ng Managem

ernational 
ndards for
g into ac
of the diffe

cumulative 
nt: 

th of the Si
d is the Rem

ther events
studied su

rotection st
national Co
ould be as

ects of rad
e Effects o

k of knowle
much confu

y people. 

amination i
efore, a rad
e usually m

that is d

g in the w
needs to 

fines the B
terial cons

Tokyo on 2

al from bac
Fukushima

al from bac
al from bac

age dose o

ment     Wo

unit that
r radiation
ccount the
erent types

when the

evert per h
m, which is

s that affec
ubjects an
tandards a
ommission
s low as re
diation on 
of Atomic 

edge on th
usion and 

s the prese
dioactive m
means scr
dangerous 

world norma
be measur
ecquerel (
idered.   

25/05/2011 

ckground r
a on 25/05/2

ckground r
ckground r

of radiatio

orldwide Pan

t 
n 
e 
s 

e 

hour of exp
s equal to 0

ct the healt
d also one

are establis
 on Radio

easonably a
human h

Radiation, 

his subject
disinforma

ence of rad
material wit
ubbing wit

for those

ally emits 
red in orde
Bq), the un

radiation  fo
2011

radiation
radiation  fo

on 

Breast Sca
Gastrintes

Mamograp
Brain Scan

Me
Dental rad

norama of N

posure (0.0
0.01 Sv. 

th of individ
e that has 
shed in line
logical Pro
achievable
ealth is th
a United 

t and the 
ation, often 

dioactive m
thout any c
th soap an
e exposed

radiation. 
er to define
nit represe

or Australia
or America

an
stinal X-Ray

phy
n  

edical Proced
diography

Nuclear Ene

00001 Sv/

duals, radio
been mas

e with the 
otection, w
e - ALARA
he UNSCE
Nations’ b

large num
purposefu

material in 
contention 
nd water, p
d to dust

The radioa
e the prote
nting the n

ans 
nos 

dure

rgy – Novem

h) 

oactivity is
stered by s
recommen

which deter
. The world
EAR - UN
ody dedica

ber of me
l, and can 

any place 
control. C

pails and 
t and con

activity of 
ection crite
number of d

�
                 0
                 0
                 0
                 1
                 0

6 
0,

Dose
0

mber 2014  

 one of the
science. In
ndations of
rmines that
d’s highest

N Scientific
ated to the

 

easurement
cause fear

where it is
Cleaning up

brushes, a
ntaminated

a radiation
eria. In this
decays per

�Sv/h
0,230 
0,340 
0,170 
1,600 
0,062 

a 18
14

2
,8 a 5

e in mSv
0,005

 

  143

e 
n 
f 
t 
t 
c 
e 

t 
r 

s 
p 
a 
d 

n 
s 
r 



P

 

PL.G – Strat

Radiati
in most
 
In Braz
to mona

 
Acciden
exposu

• B
• T

• W
a

• A

tegic Planni

on exposu
t cases. Be

zil, in the lo
azite sands

ntal radiat
ure is highe
Biological e
Temporary
1000 mSv.
With acute
approxima
Acute dose

ng Managem

ure is cumu
elow are a 

cality of Gu
s on beach

tion doses
er or more 
effects will 
y effects su
. 
e doses o
tely 50% w
es of 7,000

ment     Wo

ulative; it ca
few examp

uarapari, E
hes. 

From EPA – 

s pose va
concentrat
not be felt

uch as nau

of 4,000 
will eventua
0 mSv are l

orldwide Pan

an be mea
ples of radi

Espírito San

Radiations: Ri

rying effec
ted. 
t until after 
sea, vomit

mSv the 
ally die in a
lethal for 1

norama of N

asured in �
iation dose

nto, a dose

isks and Realit

cts on the

an acute e
t and diarrh

human b
a short time
00% of the

Nuclear Ene

Sv/h, varie
e per hour o

e of 200mS

ties 

e human 

exposure o
hea appea

being is s
espan (abo
e individual

rgy – Novem

es a lot, an
of exposur

Sv/year is n

being, giv

of 250 mSv
r with an a

everely af
out 1 month
ls.  

mber 2014  

d is known
re in �Sv/h

normal due

 

ven that th

v. 
acute dose 

ffected, an
h)  

 

  144

n 
:  

e 

he 

of 

nd 



 

PL.G – Stra

If the ra
are the
neutron
 
Still, if 
materia
position
simply 
Examp
 

 
Once th
it is elim
period o
are ide

The int
to affec
penetra
Radiat
Even if 
than yo
 
About 
cosmic
dose c
from th
 
Potass
 

One of 
the cas
called b

Yearly A
Dose of
Radiatio

Yearly d
 Yearly a
Average

Yearly d
Yearly d
Yearly d

Accepta
Accepta
Dose to

Maximu

ategic Plann

adiation co
 least affec

n radiation.

ingested, 
al can be t
n. The am
keeping th
les of radia

he materia
minated na
of time- mo
ntical to th

 
ernal locat

ct the organ
ation.  
ion Facts 
f you lived 
ou’d get in j

85 percen
c rays from
omes from
e nuclear i

sium Iodin
the protec

se of a rad
by its chem

Average  dos
f backgroun
on dose by s

dose of radia
average Dos
e dose on fli

dose from co
dose due to 
dose of radia

able dose to
able dose to
o sleep next 

um feasible d

ning Manage

mes from e
cted. Organ
. 

inhaled o
taken to th
ount of ra

he source a
ation doses

al has been
aturally by t
onths or ev
ose produc

tion of the 
ns and tiss

next door 
just one flig

t of the ra
 space, gr

m artificial s
industry. 

ne – A prot
ctive measu
diological e
mical symbo

se limit for n
nd radiation 
smoking 30 

ation by atm
sefor Americ
ights from N

osmic radiat
radiation fro
ation in the h

o live near to
o live close to

to someone

Yearly Ra

dose for any

ement     W

external so
ns deep in 

or introduc
he vicinity 
diation rec

away. 
s per year 

n inhaled a
the organis
ven years. 
ced by exte

material em
sues, which

to a nuclea
ght from N

adiation hu
anite and e
sources su

tective me
ures that c
emergency 
ol, KI, is no

nuclear work
in parts of Ir
cigarettes p

mospheric so
cans   

New York to T

tion
om the Earth
human body

o NPP 
o the Coal P
e else (8 hou

adioactive  D

y human wo

Worldwide Pa

ources, the
the body a

ced into th
of critical 

ceived from

of continuo

and/or inge
sm. Some 
The biolog

ernal radia

mitting alph
h would no

ar power p
ew York to

umans rece
even our fo
uch as me

easure not
ommunitie
is potassi

ot an “anti r

kers 
ran, India an
per day

ources

Tokyo

h
y

Plant  
ur/day)

Dose

rk

anorama of 

e skin and t
are affecte

he body th
organs an

m an exter

ous exposu

ested, it co
radionuclid

gical effect
tion, since 

ha and bet
t normally 

plant, you’d
o Los Ange

eive come
ood. The r
dical x-ray

t a magic p
es around n

um iodine
radiation” p

d Europe 

Nuclear Ene

tissues nea
d only by p

hrough wo
d irradiate

rnal source

ure: 

ntinues to 
des remain
s of ingest
 contamina

ta radiation
occur due 

d still get le
eles. 

es from na
remainder 
ys. Less th

pill 
nuclear pow
. But potas
pill.  

ergy – Nove

ar the body
penetrate-g

ounds, the
e them in s
e can be c

irradiate th
n in the bod
ted radioac
ation emits

n allows the
to their low

ess radiatio

atural sourc
of our ann

han 0.1 pe

wer plants 
ssium iodin

20
50

60 to160

2
6,2
9

0,24
0,28
0,4

 0,0001  to  0
0,0003

0,02

mSv/ye
1

ember 2014

y’s surface 
gamma and

e radioactiv
such intern
controlled b

he body un
dy for a lon

ctive mater
s radiation. 

ese radiatio
w capacity 

on each ye

ces such a
ual radiatio
rcent come

might use 
ne, often ju

0     

0,01    
3

ar

 

4    145

d 

ve 
nal 
by 

 
ntil 
ng 
rial 
  

on 
of 

ear 

as 
on 
es 

in 
ust 



 

PL.G – Stra

 

 
Potass
approp
radioac
as a re
radioac
exposu
 
Nucle
 
Above-
early 19
from ur
 
Nuclea
operatio
the nee
Waste 
final sto
treated
basis o

 

1

1

1

1

1

1

1

T

T

1

R

S

1

1

1

ategic Plann

ium iodide
riate time 

ctive iodine
sult of a se

ctive eleme
ure to radia

ear and R

-ground nu
960s and b
ranium dau

r waste m
on of any 
ed to limit
identificati

orage are 
. Safety co

of nuclear w

1 kgof low a

1 kg of coal a

1 kg of nucle

1light exit sig

1 kg de uran

1 kg of urani

1 kg uranium

The air of a h

The air of a h

1 smoke det

Radioisotope

ources of R

 Ra

1 adult hum

1 kg  coffee

1 kg superph

ning Manage

e is a salt
and at the

e. This can
evere reac
ent nor d

ation.  

Radioact

uclear tests
by France 
ughter isoto

manageme
facility pla
, as much
ion, select
part of the
onditions, 

waste mana

ctivity  nuc

ash

ear waste (v

gnal  (1970)

nium

ium ore (Ca

m ore (Austr

house 100 m

house 100 m

ector  (with

es for medic

Radioisotope

adioacti

an being (6

hosphate fe

ement     W

t, similar t
e appropria
n help to re
ctor acciden
oes it pro

tive Was

s by the S
into the 19

opes aroun

ent begins
anned to u
h as possib
tion, treatm
e managem
radiation p
agement.

lear waste 

vitrified) hig

)

nada, 15%)

rália, 0.3%)

m2  in Austr

m2 inEuropa

h  americium

cal diagnosi

es medical t

ivity in s

5 Bq/kg)

ertilizer

Worldwide Pa

to table s
ate dosage
educe the 
nt. KI does
otect the t

stes  

Soviet Unio
970s and 1
nd the worl

 at the d
se radioac
ble, the w

ment, pack
ment proce
protection, 

gh activity w

alia (randon

a (radon)

m)  

is  

therapies

some ma

anorama of 

alt. Potass
e prevents 
risk from t

sn’t protect
thyroid or 

on and the 
1980s spre
d. 

design pha
ctive mater

waste volum
kaging, tra
ess, noting 

traceabilit

with 50 year

n) 

aterials 

Nuclear Ene

sium iodid
the thyroi

thyroid dise
t the thyroid

the whol

United St
ead a signif

ase and c
rial, and ta
me and the
nsportation
that each 

ty and volu

100Tr

10 Tri

1 Tr

r old

natural o

ergy – Nove

de, if taken
d gland fro
ease, inclu
d gland fro
e body fr

tates in the
ficant amo

continues 
akes into c
e activity p
n, interim 
item must

ume reduc

4.500 Bq

1.000 Bq

5.000 Bq

3.000 Bq

até 30.000 B

30.000 Bq

70 milhões B

rilhões Bq (10

ilhões Bq (= 1

rilhões  Bq (1

25 milhões B

25 milhões B

500.000 Bq

1 milhão Bq

2.000 Bq

or not 

Fonte

ember 2014

 
n within th
om taking 
uding canc
om any oth
rom extern

e 1950s an
unt of fallo

during  th
consideratio
producing 
storage an
t be prope
ction are th

q

Bq

00 TBq)

10 TBq)

1 TBq)

Bq

Bq

q

e: WNA 

 

4    146

he 
in 

cer 
her 
nal 

nd 
out 

he 
on 
it. 

nd 
rly 
he 



 

PL.G – Stra

All rad
manne
activity 
process
operatio
 
High-le
or out
wastes
building
the pla
building
 
In the i
develop
use in 
transpo

 
CNEN 
radioac

 
• R
Pu
fo
• D
Pu
sto

 
Radioa
fuel cyc
storage
Low- a
genera
covers,
 
 

ategic Plann

ioactive w
r and isola

(spent fu
s fluids); a
on and ma

evel wastes
side the 
 are to b
gs beside 
ant. Low-
gs located 

internal ma
ped techno
the nuclea

ortation.     

- National
ctive waste

Repository
urpose: To
r Low- and
Developm
urpose: To
orage cont

active wast
cle, showin
e is conting
and interm
l of mate
, and glove

ning Manage

wastes gen
ated from t
uel assem
and low ac
aintenance 

s are stored
plant’s b

be stored 
the plant, 
-level was
near the p

arket there
ologies tha
ar fuel for 
                  

l Nuclear 
e policy, is c

y for Low-
o conceive,
d Intermedi
ent of Con
o define, d
tainer for s

tes in liquid
ng a wide 
gent on the

mediate-leve
rials used 

es used ins

ement     W

nerated in 
he public a
blies); inte

ctivity wast
activities).

d, for the e
building. In

in approp
for the en

stes are 
plant.  

e are comp
at are alre
storage an
                  

Energy Co
currently d

- and Inter
 design, lic
ate- Level 
ntainers fo
develop, b
pent-fuel fr

d, gas or s
range of to

e material’s
el radioact
 in cleani

side reacto

Worldwide Pa

nuclear p
and the en
ermediate 
es (consum
.  

entire usefu
ntermediate
priately des
tire useful 
also stor

panies tha
eady licens
nd also us
        

Dr

ommission
eveloping 

rmediate -
cense, buil
Wastes. 

or Spent F
build and q
rom nuclea

solid form 
oxicity. The
s level of ac
tive waste
ng operat
r buildings

anorama of 

ower plan
nvironment

activity w
mables an

ul life of the
e-level 
signed 
life of 

red in 

t have 
sed for 
sed for 

ry storage  Ex

, responsi
the followin

Level Was
ld, and com

Fuel Trans
qualify a t
ar power pl

are gener
e appropria
ctivity (low,

es from nu
tions, repla
, impurities

Nuclear Ene

ts are to 
. Wastes a

wastes (pu
nd discarda

e plant, in p

xample ( Holt

ble for im
ng projects

stes  
mmission a

portation 
transportat
lants.  

rated in dif
ate treatme
, intermedi
uclear pow
acement p
s, filters, et

ergy – Nove

be stored 
are classifi
rification r

able mater

pools locat

tec Internatio

plementing
s:  

a National 

and Stora
tion contai

fferent pha
ent, condit
ate or high

wer plants 
parts, cloth
tc. 

ember 2014

in a safe
ed as high
resins and
rial used in

ed inside 

nal Co) 

g Brazil’s 

Repository

age 
ner and a

ases of the
tioning and
h).  

consist in
hing, shoe

 

4    147

e 
h 
d 
n 

y 

a 

e 
d 

n 
e 



P

 

PL.G – Strat

 

 
Such m
body, a
storage
technic
 
As to s
pool ins
internat
 
Until th
produc
In as m
fueled 
provide
urgency
 
This m
fuel cyc
nuclear
 
In mos
interme

tegic Planni

materials a
and transf
e facility 
cians and n

spent-fuel a
side the pla
tionally rec

he fuel cyc
ing high-le

much as su
power pla

e ample sp
y in implem

akes it po
cle, includ
r industry’s

st countrie
ediate-leve

ng Managem

are packed
ferred to a
is perma

nuclear safe

assemblies
ants or in a
cognized sa

cle is close
vel wastes
ch wastes 

ants, e.g. 
pace for w
menting a f

ssible to c
ing final w

s commitme

es reposito
l wastes ar

ment     Wo

Final 

 into meta
an interim 
nently co
ety special

s, which ar
a long-term
afety requi

ed, through
s that must 

are of a m
based on 

waste stora
final solutio

carefully de
waste dispo
ent to wast

ories or at
re operatin

orldwide Pan

Storage  for lo

al container
storage fa

ontrolled a
lists. 

re consider
m intermed
rements. 

h reproces
be manag

much small
coal, and

age during
on for wast

evelop plan
osal. Deve
te manage

t least sto
ng.  

norama of N

 
ow and interm

rs, tested 
acility, nor

and monit

red high-le
iate storag

ssing, wate
ged and sto
er magnitu

d since nu
g the plan
e condition

ns and pol
elopment o
ement. 

orage facil

Nuclear Ene

mediate levels 

and qualifi
rmally on 
tored by 

evel waste,
ge facility, i

er-cooled r
ored for a lo
ude than th
uclear pow
nt’s useful 
ning.  

licies for c
of nuclear 

ities for lo

rgy – Novem

in World 

ied by the 
the plant 
radiation 

 they are p
n complian

reactors wi
ong time s

he wastes f
wer plants 

lifetime, t

closing of t
energy pre

ow-level w

mber 2014  

regulatory
site. Such
protection

placed in a
nce with al

ill continue
pan.  
from fossil-
in genera
here is no

the nuclear
esupposes

wastes and

 

  148

y 
h 
n 

a 
l 

e 

-
l 

o 

r 
s 

d 



P

 

PL.G – Strat

 
Geolog
 
Geolog
as the 
who wi
as the 
stages 
Canada

Countr

In

Wast

Be

Ca

Fra

Ger

C

Fin

Ja

tegic Planni

gical dispo

gical dispos
safest and
ll ultimatel
answer an
of progre

a, France, 

ry P

ndia

te managem

lgium

anada

R

ance

rmany

hina

nland

apan

ng Managem

osal 

sal, consist
d most sec
y have to 
d have som
ss. Deep 
Finland an

Policy

Reprocessi

ment for us

Reprocessi

Direct dispo

Reprocessing
moving to di

disposal

Reprocessi

Reprocessi

Direct dispo

Reprocessi

ment     Wo

ting of dee
cure solutio
deal with t
me form of
disposal r

nd Sweden

ing

sed fuel an

ing

osal

g but 
irect 
l

ing

ing

osal

ing

Parlia

Bure c

NUMO

orldwide Pan

p undergro
on to this 
this challe
f geologica
routes are 
n. 

nd HLW fro

Undergrou

• Used fuel 

Underground

Program

Posiva Oy s

Undergrou

Repositor

Unde

amentary confi

clay deposit is

Facilities a

Unde

Con

Nuclear 

Deep geo

Reposito

Repos

Used f

Geological re

Rese

• Used fuel s

O set up 2000

norama of N

ound waste
lasting cha
nge have 
al disposal 

currently 

m nuclear 

und laboratory

and HLW stor

 research labo

m start 1983, tw

set up 1995 to 

und research la

ry planned from

rground rock l

rmation in 200
be retrievabl

s likely reposit

and progre
Central wa

erground labor

nstruction of re

Waste Manag

logical reposit

ory site search

Central used

sitory site sele

Repository 

fuel storage at 

epository may 

earch on deep

storage under

, site selection
2025, operati

Nuclear Ene

e repositor
allenge. 25
determined
plan in pla
being acti

power rea

y at Mizunami i

rage facility at

oratory from 20

wo used fuel st

implement de

aboratory Onk

m this, near Ol

laboratories in

06 of deep geo
e and policy "r

tory site to be l

ess toward
aste storage at

ratory establis

epository to be

gement Organ

tory confirmed

h from 2009, p

 fuel storage a

ection to be co

y planning start

t Ahaus and G

be operationa

p geological di

r construction a

n for deep geo
on from 2035,

rgy – Novem

ies, is ofte
5 of the 43
d geologic
ace, albeit 
ively imple

actors - WN

in granite sinc

t Rokkasho sin

020, disposal 

torages in ope

eep geologica

alo under cons

lkiluoto, open i

n clay and gran

ological dispo
reversible"

licensed 2015

s final repo
t Dessel

hed 1984 at M

egin about 203

nisation set up 

d as policy, ret

lanned for use

at LanZhou

ompleted by 20

ted 1973

orleben salt do

al at Gorleben 

isposal for HL

at Mutsu, start 

ological reposi
, retrievable

mber 2014  

n regarded
3 countries
al disposa
at different

emented in

NA Sept 201

e 1996 

nce 1995

from 2050

eration

l disposal

struction

in 2020

nite

osal, container

5, operating 20

ositories

Mol

35

2002

rievable

e 2025

020

ome

after 2025

W

up 2013 

itory under wa

 

  149

 

d 
s 
l 
t 
n 

14

rs to 

025

y to 



P

 

PL.G – Strat

Accord
decomm
of ultim
likely to
years th
 
The pr
formatio
surface
packag
underg
flooding
surface
 

Country

Waste

US

Ru

South

Sp

Swe

Switz

United K

tegic Planni

ing to N
missioning

mate dispos
o change, w
he amount

inciple of g
on to ensu

e environm
ged wastes
round, to 
g, coastal 
e. 

y Po

e managem

D
buSA

ssia R

h Korea D
wa

pain D

eden D

erland R

Kingdom R

ng Managem

Nuclear E
g, waste tre
sal is a cl
with new n
t of radioac

geological 
ure that no 
ment. Geolo

s in engin
protect th
erosion, 

olicy

ment for use

Direct disposa
t reconsiderin

Reprocessing

Direct disposal
ants to chang

Direct disposa

Direct disposa

Reprocessing

Reprocessing

ment     Wo

nergy Ins
eatment an
ear priority

nuclear pow
ctive waste

disposal i
significant

ogical disp
neered tun
hem from 
earthquak

R

d fuel and H

Fac

Si

U

O

Central int

Undergroun

Undergrou

Pool 

Dry sto

Central i

R

DoE resp

Considera

The 2002 
l 

ng

l, 
ge

l

l

Cent

orldwide Pan

sider in 
nd disposa
y for the in
wer spend 

e can only i

is to isolat
t or harmfu
posal is a 
nnels at a
disruption

kes or terr

Research on de

HLW from n

cilities and p

ites for final rep

nderground res

Osthammar site 

terim storage fo

Sma
nd research lab

Deep reposi

Low-level w

HLW from repr

und laboratory i

storage for use

orage for used 

Various 

Waste progra

Central

ENRESA es

nterim storage 

Repository loca

New NDA su

ponsible for use

able research an

Congress dec
wa

Central in

tral used fuel st

norama of N

2013 the 
l valued at
nternationa
set to rea

ncrease. 

te the was
ul quantities
multi-barrie
a depth o
n by man-
rorist actio

eep geological d

uclear powe

progress to

pository under in

search laborato

selected for re

or HLW and use

aller used fuel s
boratory for high

198
tory by 2020, c

waste repository

rocessing is vitr

in granite or gne
may evolve int

ed VVER-1000 

RBMK and othe

interim storage

am confirmed 1

l interim storage

stablished 1984

at Villar de Ca

ation to be on ba

ubsidiary to pro

ed fuel from 199

nd developmen
Mountain,

ision that geolo
as countered po

nterim storage 

torage facility – 

Nuclear Ene

global 
t over £250
al nuclear 

ach £600bil

ste deep in
s of radioa
er approac

of between
-made or 
on) which 

disposal, decis

er reactors 

owards final

nvestigation on

ory at Aspo for H

pository (volunt

ed fuel at ZZL W

storage at Bezn
h-level waste re
83
containers to be

y in operation s

rified and stored

eiss in Krasnoy
to repository

fuel at Zhelezno

er fuel at Zhelez

e facilities in op

1998, KRWM se

e planned from

4, its plan acce

nas from 2016 

asis of commun

ogress geologic

98, accumulated

nt on repository 
 Nevada

ogical repositor
olitically in 2009

for used fuel no

CLAB – in ope

rgy – Novem

market fo
0billion and
industry. T

llion over t

nside a su
activity eve
ch, based 
n 200m a
natural ev
primarily 

sion after 2010

- WNA Sept

l repositorie

n Kola peninsula

HLW repository

teered location)

Wurenlingen sin

nau
pository at Grim

e retrievable

ince 1959

d at Sellafield

yarsk region fro

ogorsk since 1

znogorsk from 2

eration

eet up 2009

 2016

epted 1999

(volunteered lo

nity agreement

cal disposal

d $32 billion wa

y in welded tuffs 

ry be at Yucca M
9

ow likely

eration since 19

mber 2014  

or nuclear
d the issue
This is not
the next 20

uitable rock
r reach the
on placing
nd 1000m
vents (e.g
affect the

 

t 2014

es

a

y

)

nce 2001

msel since 

om 2015, 

985

2012

ocation)

aste fund

at Yucca 

Mountain 

985

 

  150

r 
e 
t 
0 

k 
e 
g 

m 
. 
e 



P

 

PL.G – Strat

X- Pr
 
The d
internat
great p
 
Large s
the Uni
River S
grade p
 
 Each y
power 
200 ton
world p
stocks.
prolifera

 
The Nu
all invo
 
The 18
prevent
warhea
the term
confere
More th
nuclear

Cou
U

Ru
U

Fra
Ch
Ín

Pak
Is
To

* Bas

tegic Planni

rolifera
evelopmen
tional polit
owers. 

stockpiles o
ited States

Site in Sou
plutonium w

year about
industry.  A
ns of that 
plutonium s
 Since the
ation conc

uclear Non
lved Partie

89 signato
ting the pr

ads to relin
ms of the p
ence on the
han two d
r warheads

untry* 
USA 
ussia 
UK 
ance 
hina 
ndia 
kistan 
srael 
otal 

sed on pub
estim

ng Managem

ation an
nt of nuc
tics and ga

of weapon
s during th
uth Carolin
was produc

t 20 tons o
As much a
either insi

stockpile as
e end of the
erns. 

n-Proliferati
es’ right to 

ories to the
roliferation 
nquish them
pact and th
e NPT was
decades af
s remains 

2010 
9600 

12 000
225 
300 
 240 

 60–80
 70–90

 80 
22.600

lic informat
mated that 

ment     Wo

nd Risk
clear weap
ave an exi

s-grade pl
e Cold Wa
a produce
ced in USS

of the elem
as 1000 to
de or extr
s about 50
e Cold Wa

ion Treaty 
develop an

e landmar
of nuclea

m – get to
he progres
s in May 20
fter the Co
at a very h

Nuclea
2
8

0 11

0 80
0 90

0 20
Source:

tion about 
North Kore

orldwide Pan

ks for S
pons is a
stential dim

utonium w
ar. The U.S
d 103 tons

SR. 

ment is still 
ns  of plut

racted from
0 tons, div

ar these sto

- NPT, co
nd use nuc

rk 1970 a
ar weapons
ogether eve
ss made to
010 and the
old War en
high level: 

ar Forces
2011 
8500 
1 000 
225 
300 
240 
0–100 
0–110 
80 

0.530 
SIPRI Yea
plutonium 
ea has pro

norama of N

Safety 
a historica
mension to

were built u
S. reactors
s, and an 

produced 
tonium ma
m nuclear w
ided equal
ockpiles ha

oncluded at
clear energ

rms contro
s and urge
ery five ye

oward achie
e next will 
nded, the 
more than

s  2010 –1
2012 
8000 

10 000
225 
300 
240 

80–100
90–110

80 
19.000

arbook 201
production

oduced 6-8

Nuclear Ene

- NPT
al watersh
o relations 

p by both t
s at Hanfor
estimated 

as a by-p
y be in sto
weapons. 
ly between
ave becom

t internatio
y for peace

ol treaty –
es those c
ears to ass
eving its g
be held in 
world's co

n 16,000. O

14 
 2013
7700 
8500 
225
300
250

90–110
100–12

80 
17.270

14 
n activities 
 nuclear w

rgy – Novem

hed. It tr
between t

the Soviet 
rd and the 
170 tons 

roduct of t
orage with 
SIPRI est

n weapon a
me a focus 

onal level, 
eful purpos

– which is
countries w
sess comp
oals. The 
April 2012 

ombined in
Of these, s

 2
7
8

0 90
20 10

0 16

in North K
weapons. 

mber 2014  

ransformed
the world's

Union and
Savannah
of military-

the nuclear
more than
imated the
and civilian
of nuclear

recognizes
ses.   

s aimed at
with atomic
liance with
last review
in Vienna.

nventory of
ome 4,300

2014 
7300 
8000 
225 
300 
250 

0–110 
00–120 

80 
6.300 

Korea. It is 

 

  151

d 
s 

d 
h 
-

r 
n 
e 
n 
r 

s 

t 
c 
h 
w 
.  
f 
0 



P

 

PL.G – Strat

warhea
are on 

 
Despite
compar
remain
indefini
 
Over th
maintai
nuclear
 
The ex
nationa
occasio
of the n

Today, 
concern
prevent
capable
 
The ris
from tw
nuclear

Countr

USA 
Russia
UK 
France
China 
India 
Pakista
Israel 
North K

To

* 'Oper

tegic Planni

ads are co
high alert, 

e significa
red with Co
ing nuclea
ite future. 

he next th
ining the c
r bombs an

xact numbe
al secret. 
onal leaks 
national nu

the mainte
n, while an
ting new c
e of wiping

k of prolife
wo specific
r fuel.  The

ry 

a 

e 

an 

Korea 
otal 

rational We

ng Managem

nsidered o
ready for u

ant reducti
old War lev
ar forces a

irty years,
current ars
nd warhead

er of nucle
Despite t
make it po
clear weap

enance an
n incredibl
countries f

g itself out w

eration ass
c nuclear a
ese activitie

Operat
weapo

210
160
16
29

  

  

  

  

  

4.15

eapons are

A

ment     Wo

operational
use on sho

ions in U
vels, all the
and appea

 the Unite
senal, buy
ds.  

ear weapo
this limitat
ossible to m
pon stockp

d protectio
e degree 
from going
within minu

sociated wi
activities: e
es require v

  Nucl
tional 
ons* 
00 
00 
0 
0 

50 
Fonte

e the weap
op

ll data are 

orldwide Pan

l, of which
ort notice. 

US, Russia
e nuclear w
ar committe

ed States p
ing replac

ons in each
tion, howe
make best 
piles: 

 
on of the A
of both U.
g nuclear. 
utes is a re

ith the use
enrichment
very compl

ear Forc
Others

Weapon
5200
6400

65 
10 
250 

90–110
100–120

80 
  

12.200
: SIPRI Year
ons deploy

perational f
estimates 

norama of N

 about 1,8

an, French
weapon sta
ed to reta

plans to s
ement sys

h country's
ever, publi
estimates 

American n
.S. and glo
The mere

ecent devel

e of nuclea
t of uraniu
lex and exp

ces - 2014
s 
ns Total

73
80
2
3
2

0 90–
0 100

8
6

16.
rbook 2014
yed on mis
forces. 
(January 2

Nuclear Ene

800 US an

h and Br
ates continu
ining nucle

pend appr
stems, and

s possess
icly availa
about the s

uclear arse
obal diplom
e fact that
opment in 

ar energy e
um and  re
pensive tec

4 

- 2014 

300 
000 
225 
300 
250 
–110 
0–120 
80 
6–8 
.350 

ssiles or allo

2014). 

rgy – Novem

d Russian

ritish nucle
ue to mode
ear weapo

roximately 
d upgradin

ion is a cl
ble inform
size and co

enal is a tr
macy is de
t the hum
world histo

essentially 
eprocessin
chnologies

Year of 1s

Te
19
19
19
19
19
19
19

. 
20

 

ocated on 

mber 2014  

 warheads

ear forces
ernize their
ons for the

$1 trillion 
ng existing 

losely held
mation and
omposition

rillion-dollar
edicated to
an race is
ory. 

may come
g of spent

s.  

st  nuclear 
est   
945 
949 
952 
960 
964 
974 
998 

. 
006 

 

bases with

 

  152

s 

s 
r 
e 

d 
d 
n 

r 
o 
s 

e 
t 

r 

h 



P

 

PL.G – Strat

Treaty 
have a
the So
(Pelind
Asia) . 
materia
Middle 
 
Nuclea
used in
theft, s
precaut
externa
for dec
accepta
 
The tre
becaus
and the
prioritiz
right to
nuclear
 
Over th
cutting 
been se
right to 
with its 
use nuc
 
The co
genera
 
An exa
Janeiro
clear an
India c
indepen
the wo
dissuas
internat
proposa
use of s
 
Anothe
“multila

tegic Planni

for the Pr
lready bee
outh Pacif
aba Treaty
These es

al obligation
East NWF

r fuel and 
n fabricatio
sabotage o
tions and 

al event – a
cades and
ance of this

eaty is con
se it perpet
e remaining
ze the non-
 develop th
r powers in

he past rec
back and 
een is an e
use nucle
nonprolife

clear weap

nsequence
ting the ne

ample of t
o. The posi
nd emphat
considers 
ndence in 

orld’s popu
sion that  o
tional conv
al has bee
such weap

er point a
aterization 

ng Managem

rohibition o
en establish
fic(Treaty 
y) and Ce
tablished N
ns to be in

FZ. 

materials 
on of nucle
or acciden
safeguard

an explosio
d damage
s industry)

nsidered un
tuates the 
g countries
-proliferatio
he peacefu

n connectio

cent years
destroy the
effort to m

ear weapon
eration stra
pons agains

e is a clima
ecessity of 

his was p
ition of Ind
tic in affirm

it discrim
1948, has

ulation, can
other count
vention sh
en defende
pons a crim

ddressed 
of the u

ment     Wo

of Nuclear 
hed in Lati
of Raroto

entral Asia
NWFZs ar
cluded in t

on the nu
ear weapo
nt. As a c
ds. This al
on – near a
e the pub
.     

nequal eve
division int
s (non-nuc
on agenda
ul use of n
on with disa

, the great
eir nuclear
odernize th

ns against 
tegy — a c
st terrorist 

ate of deep
dissuasion

resented i
dia, defend
ming that hi
minatory a
s clearly af
nnot forgo
tries similar
hould be c
ed by seve

me against 

during th
uranium e

orldwide Pan

weapons 
n America 
onga), So
a (Treaty a
re of partic
the verifica

uclear and 
ns; for this

consequenc
lso applies
an isotope 
blic’s trust

en by sign
to declared
clear-weap
a — and ex
nuclear ene
armament.

t powers a
r arsenals. 
hem and d
their enem

corollary th
groups an

p insecurity
n strategies

n 2011 at
ed by its a
s country r

and unfair
ffirmed, tha
o any sour
r to India h

created to 
eral develo
humanity, 

e semina
nrichment 

norama of N

- NWFZs
and the C

utheast A
a Nuclear-W
cular releva
ation regim

radiation 
s reason th
ce, all use
s to hand
separation
t, creating

natory coun
d nuclear p
on states).
xercise str
ergy. Still, 
 

achieved no
On the co

develop str
mies. That i

at holds th
d countries

y and disq
s for those 

t a semina
ambassado
refuses to 
r. He de
at given its
rce of ene

have and w
ban the u

oping coun
but it is rej

r debates
cycle”. T

Nuclear Ene

(nuclear w
Caribbean (
Asia (Bang
Weapon-F
ance to the
e to be imp

industry’s 
hey must 
e of nucle
ling faciliti

n plant can 
g huge pr

ntries, as i
powers (nu
. Additiona
rong press
little is req

othing con
ntrary, in m

rategies wh
is the case
he United S
s that supp

quiet in the
countries t

ar on the 
or to Brazil
participate
fended th

s dimensio
ergy, techn

will not relin
use of nuc
ntries as a
ected by d

, was the
This is ab

rgy – Novem

weapons  F
(Treaty of T
gkok Trea
Free Zone 
e examina
plemented

supply cha
be protect

ear materia
es (for ex
impair its f

roblems fo

s the case
clear-weap

ally, the gre
ure on the
uired of th

ncrete to th
many cases
here they r
e of the Un
States has 
port them. 

 internation
that feel th

NPT held 
 - B.S. Pra

e in the NP
hat India, 
ns, being 
nology, or 
quish. In h

clear weap
 means to

developed c

e U.S. pr
bout settin

mber 2014  

Free zone)
Tlatelolco)

aty), Africa
in Centra

ation of the
 in a future

ain can be
ted against
al requires
xample, an
functioning
or genera

e of Brazil
pon states)
eat powers
e countries
he declared

he effect of
s what has
reserve the
ited States
the right to

nal setting
hreatened.

in Rio de
akash, was

PT because
since its

one-fifth of
means of

his view, an
pons. Such
o make the
countries.

oposal for
ng up an

 

  153

)  
, 
a 
l 

e 
e 

e 
t 
s 
n 
g 
l 

, 
) 
s 
’ 

d 

f 
s 
e 
s 
o 

, 

e 
s 
e 
s 
f 
f 
n 
h 
e 

r 
n 



P

 

PL.G – Strat

internat
the tre
reserve
nuclear
back to
possibi
nuclear
 
In the v
much m
great a
nuclear
respect
fissile m
such m
such a
restricti
fissile m
 
Brazil h
from pe
Moreov
controls
Accoun
materia
 
Accord
Matters
Protoco
(NPT), 
no prio
facilities
 
This inc
to any 
Brazilia
inspect
often n
existing
collabo
also wit
 

tegic Planni

tional mec
aty. Unde

es to the ba
r powers) t
o the coun
lity that a 
r weapon.  

view of co
meddling in
and has ex
r energy to
t, besides 
material tra

markets. Th
as Brazil, t
ions on dev
materials. 

has refuse
erforming 
ver, Brazil 
s the prod
nting and C
als produce

ing to Sam
s, under th
ol to the S
would ena
r notice, to
s.  

cludes ultra
machine, 

an territory,
tors are fo
ational citiz

g nuclear o
orate not o
th the auth

ng Managem

chanism (s
r such pro
ank, which
to carry ou
ntry of orig
sufficient 

ountries tha
n such a st
xpanded w
o be both a

national s
ade seeks t
e great po
o have the
velopment

d to sign s
inspections

in assoc
duction of 
Control of 
ed by both 

muel Pinhe
e Office of
Safeguards
able inspec
o inspect an

acentrifuge
its parts a
, for inspec
rmally offic
zens from 
oligopoly n
nly with th

horities and

ment     Wo

imilar to a
oposal, the
h would au
ut the enric
gin, in sm
quantity o

at hold res
trategic res

with the dile
a matter of 
security ma
to avoid the
wers have
em sign a
t of nuclear

such additi
s on a par

ciation with
fissile ma
Nuclear M
countries.

iro Guimar
f the Presid
s Agreeme
ctors from t
ny industry

e plants an
nd method
ction, includ
cers of the
developed

not only m
he IAEA, w
d companie

orldwide Pan

 bank) to 
e intereste
thorize ano
chment. Su

mall quantit
f enriched

serves and
source. Th
emmas ari
commerci

atters, the 
e possibilit
 exercised

additional p
r energy, a

ional proto
rt of the pr
h Argentin
terial, the 

Materials), 

rães, forme
dent, Braz
ent, an ins
the Interna
y they migh

nd the nucle
ds of fabric
ding civil a
e IAEA, bu
d countries

military, but
which they 
es in their c

norama of N

enrich ura
ed country 
other “accr
ubsequentl
ties, on th
 uranium 

d technolo
he world de
ising from 
al competi
interest in

ty that othe
 strong pre
protocols i
and on the 

ocol and ev
rogram de
a has an 
ABACC (
and verifie

er minister
il’s acquies
strument o

ational Atom
ht consider

ear powere
cation; that
nd military 

ut in fact h
s, naturally 
t also civil
do as a m

countries o

Nuclear Ene

nium for s
would ha

redited” co
ly, the uran

he argume
might exis

gy, such p
emand for 
global wa
tion and a 
n maintain
er countries
essure on d
ntended to
production

ven preven
emed to b
oversight

Brazilian-A
es the pea

r of the Sec
scence to 
of the Non
mic Energy
r of interes

ed submar
t is, access
 research i
ighly qualif
imbued w
, they are

matter of p
of origin. 

rgy – Novem

signatory c
and over it
ountry (one
nium would

ent of prev
st for produ

proposal w
sources o
rming, wh
safety the

ning the m
s might par
developing
o further e
n and mana

nted IAEA 
be a scient
t agency t
Argentine A
aceful use 

cretariat fo
signing an
n-Proliferat
y Agency (I
st besides t

rine, provid
s to any p
institutions
fied techni

with the "jus
e always p
professiona

mber 2014  

countries of
ts uranium
 of the five
d be taken

venting the
uction of a

would allow
of energy is
ich causes

eme. In this
onopoly of
rticipate on

g countries
expand the
agement of

inspectors
tific secret
that jointly
Agency for
of nuclear

or Strategic
n Additiona
tion Treaty
IAEA), with
the nuclear

ing access
place in the
s. Since the
icians, and
stice" of an
prepared to
al duty, but

 

  154

f 
m 
e 
n 
e 
a 

w 
s 
s 
s 
f 
n 
, 

e 
f 

s 
. 
y 
r 
r 

c 
l 

y 
h 
r 

s 
e 
e 
d 
n 
o 
t 



P

 

PL.G – Strat

A posit
up to D
recyclin

Inside th
�

Therefo
than an
ended 

 

tegic Planni

tive point to
December 
ng of 500 m

hese cylinde

ore the gen
ny other po
in 2013. It 

ng Managem

o be consi
2013, elim
million tons

ers lies uran

neration of
olicy for th
will have a

 

ment     Wo

dered is th
minated the
s (MT) of h

nium that wa

f energy fro
he reductio
a pressure 

orldwide Pan

he program
e equivalen
highly enric

as once part

om nuclear
on of nucle
over the in

norama of N

m Megaton
nt of a 20,0
ched uraniu

into f
generat
During 
began, 
more th
and gen
pounds
in the fo
Uranium
electric 
use in 
For sev
have be
24 millio
�

t of a Soviet 

r power in 
ear weapon
nternationa

Nuclear Ene

ns to Mega
000 nuclea
um (90%) w
uel for 
tion plants.
the 20 yea
the Russia

han 20 tho
nerated hu
 of natura
orm of 4%
m), which h

utilities, m
commerci

veral years
een equiva
on pounds 

nuclear we

program M
ns on the 

al uranium s

rgy – Novem

awatts (M2
ar warhead
which was

nuclear 
.   
ars since th
ans have d

ousands of
undreds of 
al uranium 
% LEU (Low
has been d

mostly in th
ial nuclea
s, the LEU
alent to app

of mined u

apon. 

M2Mcontrib
planet. Th
supply.  

mber 2014  

2M) which
ds, through
s converted

electricity

he program
dismantled
f weapons
millions of
equivalent

w-Enriched
delivered to
e USA, for
r reactors

U deliveries
proximately
uranium.��

buted more
he program

 

  155

, 
h 
d 
y 

m 
d 
, 
f 
t 
d 
o 
r 
. 
s 
y 

e 
m 



P

 

PL.G – Strat

XI – 
 
Every p
it will be
 
The ter
associa
disman
decomm
 
These 
compon
of resu
 
Over 1
100 mi
from op
 
All ove
have b
some s
  

 

Country

Armenia

France

USA

Rea

Lithua

Bulga

Germa

Italy

Japa

Swed

Slova

Ukrai

tegic Planni

Decom
power plan
e no longe

rm decom
ated with t
ntling to fa
mission”). 

actions in
nents, dem
lting waste

00 comme
nes, 250 r
peration. S

er world the
een in ope

stage of de

y React

a Metsa
Kozlod
Kozlod
Super 
Greifsw
Muelhe
Rheins
Caorso
Latina
Trino
Fukush
Fukush
Ignalin
Ignalin
Bohun
Bohun
Barseb
Barseb
Cherno
Cherno
Cherno
Shoreh

actors clo

ania

aria

any

y

an

den

akia

ine

ng Managem

mmiss
nt, whateve
r economic

missioning
the end o
acilitate th

nvolve dec
molition of 
es. 

ercial powe
research re
ome of the

ere exist a
eration. Ou
commissio

tors

mor 1
duy 1-2
duy 3-4
Phenix
wald 1-4
eim-Kaerlich
sberg
o

hima Daiichi 
hima Daiichi 

na 1
na 2
nice 1
nice 2
back 1
back 2
obyl 1
obyl 2
obyl 3
ham

osed prem

ment     Wo

sionin
er its fuel, i
cal to oper

g is used t
f the oper
he approp

contaminati
buildings, 

er reactors
eactors and
ese have b

around 560
ut of these
oning.   

Type

VVER-4
VVER-4
VVER-4
FNR
VVER-4
PWR
VVER-7
BWR
GCR
PWR

5 BWR
6 BWR

RBMK L
RBMK L
VVER-4
VVER-4
BWR
BWR
RBMK L
RBMK L
RBMK L
BWR

maturely 

orldwide Pan

g 
is designed
ate it.  

to describe
rating life 
priate rem

ion of stru
remediatio

s, 46 exper
d a numbe
een fully d

0 nuclear e
e, 133 are 

MW

440/V270
440/V230
440/V230

440/V230

70/V210

LWGR
LWGR
440/V230
440/V230

LWGR
LWGR
LWGR

by politic

norama of N

d for a spe

e all admin
of a nucle
oval of re

uctures an
on of any s

rimental or
er of fuel cy
ismantled.

electricity g
in perman

We net each

376
408
408

1200
408

1219
62

860
153
260
760

1067
1185
1185

408
408
600
600
740
925
925
820

al decisio

Nuclear Ene

ecific usefu

nistrative a
ear facility 
egulatory 

nd compon
soil contam

r prototype
ycle faciliti
 

generation
nently shut

Years oper
each

6 1
8 27, 
8 24, 
0 1
8 10, 12, 
9 2
2 24
0 1
3 24
0 2
0 3
7 3
5 2
5 2
8 2
8 2
0 24
0 2
0 1
5 1
5 1
0

on or con

rgy – Novem

ul lifetime, a

and technic
and its s

controls (

nents, dism
mination an

e reactors, 
es have be

n plants wh
t down sta

rating S

3
28
26
2
15, 16

2
4
2
4
5
3
2
1
2
8
8
4
8
9
2
9

3

nsideratio

mber 2014  

after which

cal actions
subsequent
(“permit to

mantling of
nd remova

more than
een retired

hich are or
atus and at

Shut down

1989
dez/02
dez/06

1999
1990
1988
1990
1986
1987
1987
2011
2011
2005
2009

dez/06
dez/08
nov/99
mai/05
dez/97

1991
dez/00

1989

on (27) 

 

  156

h 

s 
t 
o 

f 
l 

n 
d 

r 
t 

 



P

 

PL.G – Strat

Around
includin
plants 
reproce
The tab
WNA, 
(Kruem
Germa

Accord
will be d
 

 
There 
reached
 
Details 
 
In Dece
decomm
reactor
The rem
There w
contain
 
The act

1. O
d

2. I
t

3. .
 
On De
Toshiba
decomm

Country

Eslovaquia
Espanha
Suiça
Ucrania
EUA

Alemanha

Japão

tegic Planni

d 10% of th
ng 8 reacto

for uraniu
essing, and
ble below 
they have

mmel, Bruns
ny becaus

ing to the 
decommiss

exist other
d the end o

for the dec

ember 201
missions r
r number 4
moval of sp
will also be

n any possi

tivities wer
One. By 2
damaged r
In the 10 y
the reactor
. In 40 yea

cember 26
a) have 
missioning

Reator

Greifswald 5
Gundremmingen
Fukushima Daiic
Fukushima Daiic
Fukushima Daiic
Fukushima Daiic
Bohunice A1
Vandellos 1
St Lucens
Chernobyl 4
Three Mile Island

ng Managem

hese shut 
ors of more
um extrac
d laborator
shows the

e been or
sbuettel, B
e they can

WNA - Wo
sioned due

r 97 react
of their ope

commissio

11 the com
eactors 1-4

4. The deco
pent fuel fr
e 2014, the
ible leak of

re divided i
2013 - Re
reactors as
years follow
r containme
rs should b

6, 2011 th
joined the

g this plant.

Tipo

VVER-440/
n A BWR
chi 1 BWR
chi 2 BWR
chi 3 BWR
chi 4 BWR

Prot GCHW
GCR
Exp GCHW
RBMK LWG

d 2 PWR

Reatores fe

ment     Wo

down plan
e than 100
ction and 
ies have b
e reactors 
r will be 

Biblis A and
 still work s

orld Nucle
e to accide

tors in the 
erational lif

oning of the

mpany Tep
4 of Centr
ommission
om reactor
e construct
f contamina

nto 3 stage
search an

s well as tre
wing the th
ents of rea
be finished

hree Japan
e Japanes
 They will 

MWe liq.

/V213 408
237
439
760
760
760

WR 93
480

WR 8
GR 925

880

echados após

orldwide Pan

nts have al
0 MWe eac

enrichme
een shut d
shut dow
decommis

d B, Isar 1,
sometimes

 
ar Associa

ents that so

world tha
fe. 

e central Fu

co (Tokyo 
ral Fukushi
ning progra
rs 1-3 shou
tion of a w
ated groun

es: 
nd develop
eatment an
hree buildi

actors. Will 
d dismantlin

nese vendo
se govern
split costs 

anos em ope

0,5
10
40
37
35
32
4

18
3
2
1

s donos sofrid

norama of N

ready bee
ch. A large

ent, fuel f
down and d
wn for polit
ssioned. H
, Neckarwe
s. 

ation, the fo
omehow im

at will be d

ukushima 

Electric P
ima Daiish

am should 
uld begin in

wall along t
nd water int

pment to d
nd disposa
ngs will be
begin the w

ng and disp

ors reacto
nment and
and resea

ração Fechame
o

nov/89
jan/77
mar/1
mar/1
mar/1
mar/1
1977

mid 199
1966
abr/86
mar/79

dos em algum

Nuclear Ene

en complete
e number o
fabrication,
decommiss
ical reason

Here we a
estheim 1 a

ollowing re
mpaired the

decommiss

Daiishi 

Power Co.) 
hi removing
last betwe

n Decembe
the coast in
to the sea.

deal with t
al of nuclea
e decontam
work of dis
posal of wa

rs (Hitashi
d Tepco 
rch activitie

ent Motivo do fec

9 Derretimento 
7 Erro de opera
1 Derretimento 
1 Derretimento 
1 Derretimento 
1 Damage from

Core damage
90 Incendio na Tu

Derretimento 
6 Incendio e De
9 Derretimento 

m acidente  (1

rgy – Novem

ely decom
of other fa
, research
sioned.  
ns. Accord
are not lis
and Phillip

eactors hav
m:  

sioned as 

said it pla
g spent fue
een 30 and
er 2013. 
n front of t
 

the fragme
ar waste ari
minated an
smantling 
aste. 

i-Ge; Mitis
in the p

es. 

chamento

Parcial do núcleo
ação no desligamen
do núcleo por perd
do núcleo por perd
do núcleo por perd

m hydrogen explosio
e from fuelling error
urbina
do núcleo 

erretimento do núcle
Parcial do núcleo

11)

mber 2014  

missioned
acilities and
h facilities

ding to the
sting eight
sburg 1) in

ve been or

they have

ans to start
el from the
d 40 years

the NPP to

ents of the
ising. 
nd repaired

subishi and
process of

nto
a de refrigeração
a de refrigeração
a de refrigeração

on

eo 

 

  157

, 
d 
, 

e 
t 
n 

r 

 

e 

t 
e 
. 

o 

e 

d 

d 
f 



P

 

PL.G – Strat

XII – 
 
Three a
the com
acciden
Many n
The fac
energy
of ener
sustain
 
In add
reactor
includin
training
 
The us
has pla
surface
13,000 
USA ha
Russia 
cargo s
plant w
 
The IA
Countri
as plan
The IAE
 
The ec
growth 
IEA ex
their ci
energy 
long, h
options
 
Accord
plant c
genera
Sustain
 

tegic Planni

Concl
and a half y
ming deca
nt. Many c
new countr
ctors cont
, as well a
rgy supply

nable energ

dition to 
rs operating
ng researc
g. 

e of reacto
ayed an im
e vessels. 

reactor-ye
ave decom
also opera

ship which 
with two 40 

AEA helps 
ies that hav
nt decomm
EA also as

conomic gr
of energy

ecutive dir
tizens on 
supply se

ow will be 
s.  

ing to the 
construction
tion will ke

nable Ener

ng Managem

usions
years on, i

ades, altho
countries w
ries, both 
ributing to
s concerns

y. It will be
gy supplies

commercia
g, in 56 co

ch and the 

ors for mar
mportant rol

About 150
ears of exp

mmissioned
ates a flee
are more c
MWe reac

countries 
ve decided

missioning, 
ssists in the

rowth, pros
y consump
rector Mari
the impac

ecurity, if im
transmitte

IAEA Direc
n could dim
eep growin
gy for All, a

ment     Wo

s 
it is clear th
ough growt
with existin
developed
 this grow
s about clim
e difficult fo
s and curbi

al nuclear
untries, wi
production

rine propul
le for five d

0 ships are
perience ha
d many of th
et of six lar
civil than m

ctors for us

that opt 
d to phase 

remediatio
ese areas.

sperity and
tion over t
ia van der 

ct that deci
mports wil

ed, etc. Acc

ctor Gener
minish as 
ng. Accord
and no sou

orldwide Pan

hat the use
th will be 
ng nuclear
d and deve
wing intere
mate chan
or the wor
ng greenho

r power 
th more un
n of medic

sion is mo
decades, p

e propelled
as been ga
heir nuclea
rge nuclear
military. It is
e in remote

for nuclea
out nuclea
on, and w

d increasin
the next d
Hoeven s

isions for a
l happen, 
cording to 

ral, Yukiya
a consequ

ding to UN
urce should

norama of N

e of nuclea
slower tha

r power pr
eloping, pla
st include 
ge, volatile

rld to achie
ouse gase

plants, th
nder constr
cal and ind

stly confine
providing p
 by some 
ined with m

ar submarin
r-powered 
s also com
e regions.

ar power t
ar power w

waste mana

ng populati
ecades. In

said that co
abandonin
from wher
her, these

 Amano, th
uence of F
NO, 2012 
d be disreg

Nuclear Ene

ar power wi
an was an
rograms p
an to intro
increasing

e fossil fue
eve the tw
s without n

here are 
ruction. Th
dustrial iso

ed to the m
power for s

180 nucle
marine reac
nes from th
icebreake
pleting a fl

to use it s
ill have to d
agement fo

ion will ne
n an interv
ountries sh

ng nuclear 
re, from w
e issues inv

he rate of 
Fukushima
was the In

garded.    

rgy – Novem

ill continue
nticipated 
lan to exp

oduce nucle
g global d

el prices, an
win goals o
nuclear pow

about 24
hese have m
topes, as 

major navie
submarines
ear reactors
ctors. Russ
he Cold Wa
rs and a 6
oating nuc

safely and
deal with is
or decades

ecessarily l
view on No
hould be h
energy wi
hich sourc
volve limite

expansion
, but nucle
nternationa

mber 2014  

e to grow in
before the

pand them
ear power

demand for
nd security
of ensuring
wer. 

40 research
many uses
well as for

es where it
s and large
s and over
sia and the
ar era. 

62,000 tons
clear power

d securely
ssues such
s to come

ead to the
ovember 9
honest with
ill bring on

ce, for how
ed solution

 of nuclear
ear energy
al Year for

 

  158

n 
e 
. 
. 
r 
y 
g 

h 
s 
r 

t 
e 
r 
e 

s 
r 

. 
h 
. 

e 
, 

h 
n 
w 
n 

r 
y 
r 



P

 

PL.G – Strat

The ma
Germa
energy 
econom
 
The au
Not a 
ensuing
deaths 
of 3,70
to 1% o
 
Expand
the cha
reach t
differen
countrie
either, 
greater
the vola
 
If nucle
challen
lack of 
ageing 
 
The int
addition
express
amount
limited 
transpo
demand
expens
 
The n
edge o
treatme
progres
with the
operatio
decomm
 
The te
most im

tegic Planni

ain conseq
ny, will be 
production

my, loss of 

uthorities’ a
single dea
g earthqua
in the regi
0 were ex

of likely dam

ding electri
allenge fac
the end of
nt energy s
es concern
and in ma

r security o
atility of oil 

ear energy
nges rangin

skilled ma
of difficult 

terest in d
n to those
sed interes
t of electric
physical 

ort systems
ds to bea

sive, more s

ew nuclea
of an impre
ent, transpo
ssive drive
e waste hie
ons and 
missioning

chnical wo
mportant as

ng Managem

quence fro
the loss of
n and distr
jobs, and t

alleged dec
ath has oc
ake and ts
on. Accord
posed to r
mage in th

icity supply
ced by ene
f their usef
sources, is
ned. Geop
any cases,
of supply, 
prices. 

y is to be
ng from diff
anpower in 

to replace 

developing 
e countries
st in nucle
city that ca
space. Th
s, desalina

ar on the 
simplified a

ar subsecto
essive “gro
ort, and sto
 to minimiz
erarchy); a
risk mana

g sites. 

orkforce, w
sset, espec

ment     Wo

om the shu
f billion dol
ribution sys
the increas

claration th
ccurred fro
sunami (le
ding to the 
adiation, b
e future).  

y and simu
ergy policy
ful lifetimes
s the issue
political fac
 nuclear e
less depe

e part of t
ficulties in 
nuclear en
specialists

new nucle
s that cur
ar electric
n be gener

he use of 
ation or ot
design of

and planne

or, decom
owth” agen
orage of m
ze low, me
and an incr
agement, 

with accum
cially in the

orldwide Pan

utdown of 
llars’ worth
stems, los
sed cost of

hat they a
om radiatio
eading to t

Japanese 
but no majo
  

ultaneously
y planners. 
s over the
e that will 
ctors involv
energy is t
endence o

the future,
the supply
ngineering 
s.  

ear plants 
rrently run 
ity generat
rated witho
nuclear e

ther nontra
f advance
ed to run on

mmissioning
nda throug

material from
edium, and
reasing de
leading e

mulated kn
e nuclear a

norama of N

operationa
h in investm
s of comp
f energy for

re concern
on exposur
the accide
governme

or damage

y reducing t
Replacing

e next 20 y
require ve
ving energ
the sole op
n fuel imp

 the indus
y of materia

and other 

has been
nuclear p

tion, mainl
out more po
energy for 
aditional ap
d reactors
n more effi

g and wast
gh a numb
m a growin
d high level
emand for 
even to t

owledge a
area. Today

Nuclear Ene

al plants in
ment alread
etitiveness
r the popul

ned about 
re at Fuku

ent) caused
ent, only 8 
e to their he

the effects
g 137 nucl
years by e
ery signific
gy supply c
ption that 
ports, and 

stry must 
als such as
related dis

n growing a
power plan
y if one ta
ollutant em
hydrogen

pplications
s, which w
icient therm

te manage
ber of driv
ng �eet of r
l waste in t
improveme
he “decom

and experi
y, there ex

rgy – Novem

n some co
dy made, in
s for indust
lation.  

safety is u
ushima, wh
d more th
persons ou
ealth is ex

s of climate
ear reacto

either new 
ant investm
cannot be 
affords ea
smaller ex

overcome
s large forg
sciplines, b

around the
nts, 65 ot

akes into a
missions an
n productio
s will bring
will be sm
modynamic

ement, is a
ers: the d
retired plan
the �rst pla
ent to state
mmissionin

ience, is c
ists a one-

mber 2014  

untries, as
nstability in
try and the

unfounded
hereas the

han 20,000
ut of a staff

xpected (up

e change is
ors that wil

nuclear or
ment of al

neglected
ch country
xposure to

 the great
gings to the
besides the

e world. In
thers have

account the
nd in a very
on, electric
 additiona

maller, less
c cycles.  

also on the
ismantling
nts; a more
ace (in line
e-of-the art
ng” of old

companies
-generation

 

  159

s 
n 
e 

. 
e 
0 
ff 
p 

s 
l 
r 
l 

d 
y 
o 

t 
e 
e 

n 
e 
e 
y 
c 
l 
s 

e 
, 
e 
e 
t 

d 

’ 
n 



P

 

PL.G – Strat

gap in 
countrie
of the U
energy 
up to 1
similar 
 
Some 
institute
radiolog
econom
ways to
 
Carbon
partner
 
 
 

 

tegic Planni

terms of n
es are see
U.S. Depar

where, am
150 thousa
program. 

proposals 
e to provid
gy are ac
my necess
o that end, 

n free sou
rs in facing

ng Managem

uclear edu
eking to trai
rtment of E
mong other
and dollars

such as 
e specific 
tions to d
itates a sh
but nuclea

urces shou
 the challe

 

ment     Wo

ucation wh
in new eng

Energy - Do
r actions, s
s. THE NR

from the 
training as
iminish fut

hift in usua
ar are the m

uld not be
nge to prov

orldwide Pan

ich the ind
gineers and
oE, which h
students ar
RC – Nuc

European 
ssociated w
ture proble
l sources o

most promi

e viewed a
vide the wo

norama of N

dustry is ch
d technicia
has set up 
re offered s

clear Regu

Safety Or
with their n
ems. Worl
of energy, 
ising option

as compet
orld with cl

Nuclear Ene

hallenged t
ns, as indi
a universit
scholarship
latory Com

rganization
eeds in the
ld prosper
and certa

n.  

ting with o
lean and a

rgy – Novem

to overcom
cated by th
ty program
ps and fell
mmission a

ns which c
e fields of 
rity in a c
inly there e

one anoth
bundant en

mber 2014  

me. Severa
he initiative

m in nuclear
owships of
also has a

created an
safety and
arbon free
exist many

er, but as
nergy. 

 

  160

l 
e 
r 
f 

a 

n 
d 
e 
y 

s 



P

 

 

PL.G – Strat

XIII –
� IAEA 20
� Nuclear

� Nucnet
� Nucleon
� IAEA PR
� WNA – 

  
� NRC- N
� http://ww
� INB – I
� Empres
� IAEA Pu
� NRU: ht
� Bélgica
� WNN ht
� WNN  h
� DOE: h
� TNP :  h
� Europe
� Energy 

http://bipa
� Nuclear
� Deploye
� www.nea
� WWW.w
� http://ww
� Exelon 
� Radiatio
� Radiatio
� WNA - 
� WNA - 

nuclear.or
� http://w
� http://bo
� ��������

�	
�	�

� INVAP 
� http://ec.
� http://ww

Facilities
� http://w

tegic Planni

– Major
014, Count
r Technolo

http://ww
t - several 
nics Week 
RIS  - http://
World Nuc

Nuclear Reg
ww.nrc.gov/rea
Indústrias N
sa de Pesq
ublications
ttp://www.nruc
 - http://www
ttp://www.wor
http://www
http://www.e
http://www.un.
an Nuclear

- Electric
artisanpolicy.o
r Energy – 
ed warhea

ea.fr/html/rwm
word-nuclear.o

ww.friendsjo
Corp  http://
on : http://m

on risk and
Nuclear Ra
Environme
rg/info/default

www.fas.org/
os.sagepub.c
������
	����

������

-http://www
.europa.eu/e

ww.world-nuc
s/ 
www.csmonit

ng Managem

r Sourc
try Nuclear
gy Review 
ww.iaea.org/

e NuclearF
/www.iaea.org
clear Assoc

gulatory Co
actors/new-rea
Nucleares d
uisa Energ
 - http://www.

canada.ca/en/h
w.ce2030.be/p
rld-nuclear.org
w.world-nu
eia.gov/for
org/events/np
r Safety Tra
city and N

org/library/repo
Technolog
ds – SIPRI
m/wpdd 

org/how/dec
ournal.org/ea
/www.exelonc

microsievert.ne

d realities -
adiation an
ent, Health 
t.aspx?id=158
/programs/s
com/conten
����
�����

����������

w.invap.net/
nergy/nuclea

clear.org/info/

tor.com/Env

ment     Wo

ces of I
r Power Pro
2014 (NTR

/Publications/

Fuel - seve
g/programmes/
ciation -  htt

ommission
actors/col/new
do Brasil –
ética –EPE
.iaea.org/Publ

/home/projectre
public/docume
g 
clear.org/in

recasts/ieo/
t2005/npttreat
aining and
Nuclear Po
ort/task-force-a
gy Roadma
I Year Book

comissioning.
rthquake-tsu
orp.com/powe

et/ 

 http://www.e

nd Health E
and Safety

882&terms=Se
ssp/nukes/nu
nt/66/4/77.fu
���	����	��

�� !����!

/nuclear/car
ar/safety/doc/
/Nuclear-Fue

vironment/En

orldwide Pan

Informa
ofiles 
R 2014) 
/Reports/inde

ral 
/a2/index.html
tp://www.worl

– USA  
w-reactor-map
– http://www.in
E – http://www
lications/Bookl
restart/statusup
ents_publ/CE20

nfo/Curren
/pdf/0484(2
ty.html 
 Tutoring I
ower Estim
americas-futur
ap - http://ww
k 2014   

html 
unami-and-nu
erplants/peach

epa.gov/rpdwe

Effects - http

y in Electri
evere%20Accid
uclearweapo
ull.pdf 
�������������

rem/desc_te
/swd_2012_0
el-Cycle/Nucl

nergy-Voices

norama of N

ation 

ex.html#ntr

l 
ld-nuclear.org/

p.html 
nb.gov.br 
ww.epe.com.br 

lets/NuclearPo
pdates/nrustat
030%20Report

nt-and-Futu
2013).pdf

Institute :  
mates  fo
re-energy-jobs

ww.iea.org/pap

uclear-power
hbottom/Pages

eb00/docs/402

p://world-nucle

city Genera
dents%20in%
ons/nukestat

����
!�����

c.html 
0287_en.pdf
lear-Wastes/

s/2014/0328

Nuclear Ene

 

/ 

r  
ower/np08.pdf
tusupdate25.a
rt_FINAL.pdf 

ure-Genera

www.enstti.o
r the Per

s  
ers/2010/nucle

r- 
s/profile.aspx 

2-k-07-006.pdf

ear.org/info/in

ation - http:/
20the%20Ene
tus.html 

����
����


f 
/Decommissi

8/Thorium-a

rgy – Novem

f 
aspx 

ation/Thoriu

org 
riod up to

ear_roadmap.

f 
nf05.html 
//www.world-

ergy%20Secto


����"���

oning-Nuclea

a-safer-nucle

mber 2014  

um/ 

o 2030 - 

pdf 

r   

���

ar-

ear-power 

 

  161


