
%� �-�(1�3*

2018�7�22
2���1	�!,45'
$645��� %� 
1�� ������
.� 8�

0

�&�"#0�+�"/���1	��+�
)���72



IE
EJ

 ©
 2

01
8

��

�� .�	4�� 
�� ����������
���
�� 23�.�	4��
���
�� 1�2�.�!

1



IE
EJ

 ©
 2

01
8

(�("#�+�/<
���("#����	*&�:7
l %'-0�("5-0*&/
����	;$�6=!/)�
l 13!49$��8 
 .)��������,�12 !

2

�������

CH2=CH-CH2-CH2-
CH3

�����
CH2=CH2

�����
C
��

+ O2

CO2

H2O

235U

n

p
np n

p

np

n
n

n

D

H

Li

	����
����

�
���

���������
������



IE
EJ

 ©
 2

01
8

(�!���&�'0 ���4)����5

l #$ %�(��4�32�2.+4�,"4���)��
l ,"4�/*�����	1-


3

E?K

E?��CL96�K

)8N

48N

.!+:)8M'N�RBMK)

GA8()8N
�BWR�

#�8()8N
�PWR�

���(48N
�CANDU�

,:�96�N

.!+:=2��M'N�GCR/AGR�

I-/"3(BWR

I-/"3(PWR

���(PWR
�VVER�

CPR�>-�
OPR/APR�&-�

Peach Bottom2/3�I-�
Grundremmingen B/C��	��
D0% 6/7�BJ�

71<II-1/2�>-�
Hanbit5/6�&-�

Sequoya-1/2�I-�
Civaux-1/2������
;F3/4�BJ�

Balakovo-1-4�����
Zaporozhe—1-4�
��	��

Heysham B-1/2�	����
@$�H/��BJ�

Chernobyl-1-4�H/������
Leningrad-1-4�����
Ignalina-2�H/��������

Darlington-1-4�����
*5-1-4�&-�
Karachi������

	��(48N
�PHWR�

Kaiga-1/2�	���

SuperPhenix�H/�������
�����H/��BJ�



IE
EJ

 ©
 2

01
8

)������"+ ������
�(
l )!�CE���

l �#'�TR�DE
�>��7J

l YgIab�[U1d�,k�"&���>^:<h

l )!�$,' 
l �#'[U�4y5LaM;CZ�ji�)Mqo�tB	��1L.*qoef<h
l �#'�pKsVAc���n5�2W?9$���0�

l �	�*�%�#��
l #�!���%CO2S6r�-uX��H��

l ���23
l Nlm�@��[Um�G	����sV(DEqo�F]�����`u�� wkWhO��x
�-uX=bor4/Q��

l l38_\�?9�`u�� �+��Pv�@��

4

�$&�)����

�������

��


0

5

10

15

20

25

30

20% 30% 40% 50% 60% 70% 80% 90%
����

�����, �/kWh

�	�

��
�

LNG
�

*��+

*	 +O EC D /N EA , IA EA , “U ranium  
2016”
*� +�� "#�')�(�

�&)%���!)#����

�9&*45�

�
��

�#/&(8

�
��

�,)

�
�7$�

�
��

,2.�

�
��

��/5�

�
��

-%�96

�
��

04%6

�
��

��

�
��

!59848+

�
��

� 4�,


��

38"6

�
��

�8+

�
��

��

�
��

�'1�&(8

�
��

���

�
��

��
�	���	�����



IE
EJ

 ©
 2

01
8

�� PHJE^+hw
�	� 13694�`>[f/a02*580_g&8/���0
�� dGle3694� �
���

l XY6���'()������!��pZFk%(#dA�$+-&0X?:�
��[1��!���4t��Ox$+-&0q�

l @wK�$+-&0/m�~�8�<3��� �g_�L2Sl�#aG��8z
^���f#9��!�

�� PHJ ����������������	���
l X?c�{:#TDe��="�XY6�c�Fuc#j
�� ���i��pZ
Fk%(�dA������,0(.0*�q�

l IVE�CUN3�� �CQr��M�!����"�RM�����Bh#\�

@|;#��!�����O�D��}��}P�n5~�8��v��HE#b

!���J ���

l Iy7W`������z$+-&0/@wK�$+-&0�]>�sEy��Fu
G���� �K��� 4o	!�

5

\BMu3694�NT=`>FYDt=/W�)I����<
C�(;0*580qpDt=@EZ
PHJ��.���,	�<U?+ck2�)4m/Ole)Ls�KI-PHJ6.v
�0)(Z4S8"7�87:�5*%4',`>[f*,b�1'4)4�
AF6.�+RX2ro!0�(7Ole)�(7D6/�F]*V6$'n2?�
0�(7jQ#(i '40�



IE
EJ

 ©
 2

01
8

�� ylpc�7¢Å
�	� 2IMOK/�U��0�1�6 %D� 0%0���1

6

«¡\60Äylp6AD1�pxWÂaFÉ�
*D&3FÍÌ'E1 BED7!.

»`�r

wS«¡\�s
v]Ti[�ª
Y ¾mÃl�

ok�r

³^8f)À¶F*D5BMJLHN5Á�(!b�
5�ylp285$�^µIMOK/F·�*D<�F
t:-�3��;�6��=*.h�F�º�3��À
¶F*D5B^a7~6È�<�2À¶*D�,E"t
Æ.3��;�6�/1 C=*.

�IM
�6´q6h*D©¨F4� ��57!.

³7¿¼2��8�7Ë°Z6h(1�&E8��.3��c�F'E
D«¡\8�=+G.@8C¦�7yc[¸7&3"¯!B¹%5�!
B2*.�!6©¨8Q#�2*.-.(�?�¤(S7¬²Z��}�
�X7�uF£V(1gE1�-.%E9��8�8?/3|�5?7
65C�D7285�!3��{®F�>1�z�7j«¡\8�8�
7Ë°ZFº��%1�$3��=*.

4��(n�Ud�a½T0���)R�_��P16 %D
ylp3�e§�IMOK/FÇD~b7¥Ê±5



IE
EJ

 ©
 2

01
8

�� ���#2���.�	! 
��� ��1��	����()"��
���

7

�_�7Co�

�Ob1�7Co�

�%����")A��i���1

Co�������Co�

�:+1h@1[��SF
��sP

Y40�7��	��{��

�tv�0I���U

qr0I���U

�n12�R

�1.1�31R�

5�pk0I���U�_��

�tv�0I���U

�qK*~L*ecqr�_��

qr0I���U

�n12�R

�1.1�31R�

 
!
(
I
�
¡

_
�

 
�
%
�
�
�
�

"
)
A
I
�
¡

N
9
=
2
_
�

��*�mlR�

TBy��|h�}31IQ
ZJRu�1X\W7I�

d�H@zY�iI�

sPY4�iI�

��]1h@1[��SF�

��*�mlR�

6V�����M�a�`���A ;E8�7D?0 <��^

Gwx�w;Es01�_�7Co0����g��

_
�

N
9

�%����")AI�*���
")A&$ ')A������

2�j-f�1�,y�>�

�M9



IE
EJ

 ©
 2

01
8

�� "8;C�.>0�&�-A@
��� :GB.1()2���

l "=,8;.-C�.>0��-2���	*!FD=,'�= 

l ?9%-@!

l )�=6B!

l �&<'%-B!

l $��6(-�-�*!%+)4 	352/�#�9�7%��-H<4 

ü ?E3��

l �1:�7, ��ED*2A>F����.A>G

l #�7, ��?9%-@! 3A>

?9%-@!�
(/

)�=6�(/

����	
��
F+;��G

�&<'�(/

@!
$�"+���
,8�

C��4�

A>��	

B!

B!

�5�0/

���

8



IE
EJ

 ©
 2

01
8

3G8R��F��"RC8'

1 2
:�8R��A ���"RC8'

JP8R��#
�"RC8'

?K�"RC8��<
C8'

�-8R��EFC8'

�-8R��1DC8'

3�8R��)��"RC8'

�%8R�����"RC8'
�%8R��0=�"RC8'

&R�O

100LkW�)100LkWNM50LkWNM

�	3
�/3

�73

1 2 2 3

3 4 5

2 3 41

31 2

1 2

1 2

2 3 41 5 6 7

21

2 3 41

3

2 3 41

�-8R���FC8'

3 41 2

3�8R��9��"RC8'

2 3

21

2 3 4

6

3

3

:J8R��:4�"RC8'

:�8R��:4�"RC8'
8��C��1��"RC8
'

:J8R��(0�"RC8'

:�8R��H92>�"RC8'

?K�"RC8��:�2>C8'

!�8R���IC8'

J�;8R��BC8'

1 2

1

1

@$�5

2 61 543

:�8R��H92��"RC8'

21

1

�

�

�

�

�

�

�
�

��

�����

�

6�,*�+.3 6�,*��Q

��

�

�� ���#06 8(�2)"!
��� ������)��	����.�1


9

�4 �0 ��,��

98. � ��)	
�


37. � �����

65. 
 )(�(

16 �) 	��	���



IE
EJ

 ©
 2

01
8

�� )���	�2��(��3
��� 
.�� ��

10

���� �� ���� 	
�������

��1 7/8/2013 8/14/2015 767
��2 7/8/2013 10/21/2015 835
��3 7/8/2013 8/15/2016 1134
��3 7/8/2013 6/9/2017 1442
��4 7/8/2013 5/22/2/17 1414
�3 7/8/2013 3/16/2018 1712
�4 7/8/2013 5/11/2018 1768
��3 7/12/2013 4/18/2018 1741
��4 7/12/2013 6/19/2018 1803
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���"6/7 9/27/2013 12/27/2017 1,552 646(0)
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+�1/2 3/17/2015 6/20/2016 461 233
!�3 3/17/2015 11/16/2016 610 201

5+9=14
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"3 7/8/2013 374(0)
� 2 12/25/2013 190(0)
��2 12/27/2013 288(19)
#�4 2/14/2014 187(0)
�$&� 5/20/2014 1021(113)
�+1 6/10/2014 -
"1/2 7/8/2013 50(0)
�*2 8/12/2014 -
#�3 6/16/2015 -
�*2 11/5/2015 -
�, (�() 12/16/2014 - 14+11=25
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���� 	����� ��(MW)
��2 1981 559
��� 1/2/3/4 1982-1987 1,100 X4

�1 1984 524
����1/2/3/4/5 1985-1994 1,100 X5
��1 1993 540

�3 2002 824
��5 2005 1,380

25+14=39
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Source: “World nuclear power plants 2018”, JAIF

2010�1� 2018�1�

18



IE
EJ

 ©
 2

01
8

�� ���23��(����
��� �23���	
����.)��

19

�����
���

������� GDP� IMF �������
	� IEA
10/20 15/20 14/20

1��������%�
$� �!#������
	��
�������
����������"� �� 140,952 �� 18,569,100 �� 3,051.50

� (P= 133,918 �� 11,218,281 �� 2,182.31

� �� 32,446 
� 4,938,644 (P= 824.74

� (P=?4& 26,399 =(: 3,466,639 O4& 710.88

� EL5N 20,929 (/M6 2,629,188 
� 435.91

� A.67P 19,702 DLP6 2,463,222 =(: 311.84

� >(5*M& 19,089 (P= 2,256,397 EL5N 303.24

� @P0L;4K 16,467 (7M& 1,850,735 �� 276.16

� O4& 14,399 EL5N 1,798,622 ->8 272.46

�� J.41 12,916 ->8 1,529,224 DLP6 245.70

�� 
� 12,748 �� 1,411,246 (LP 237.08

�� +9,C& 10,496 O4& 1,280,731 (P=?4& 225.51

�� D'MCP 10,492 ,Q6<LM& 1,258,978 3)5&LB& 213.51

�� +5F< 9,755 6H(P 1,232,597 J.41 187.33

�� G<>I 9,554 J.41 1,046,002 �� 180.01

�� 1P2 8,134 (P=?4& 932,448 (7M& 150.72

�� =(: 8,211 <N1 857,429 �&DM- 147.02

�� (LP 8,116 ,LP8 771,163 >(5*M& 134.71

�� <N1 8,075 6(6 659,850 ,Q6<LM& 130.60

�� 7( 6,904 3)5&LB& 639,617 <N1 129.68

��R��S
R����	S

!�$���R"�S
R����	S

��+?N/Q��R"%# S
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Thank you for your attention
Merci pour votre attention

Vielen Dank für Ihre Aufmerksamkeit
Tack för er uppmärksamhet
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