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5K8Z��e]���;���w#n"	�����1'-$,/��	�� Pa��}

e]#<c
!����jST���|�w#\?��|yq�8Z#{�4N��!��  
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�������������

�

÷�Ni]/ôĠĝî�+0�HIP]�v>~ā ((Ö®Ëĕ�9ĚĮ �;Ëĕ¦ÿ.

¦)�%�¤ôåÆ,,6.�æ�-Ù�ËĕBYH`g/âĞ>Ĕ��p¼¾0��Ĕ *į

5*�; 	� î�/�¤ôĠĝî�.��*âĞo/�¤ôåÆá�
�����
������>ZiI. 

*�öøâĞ�MAViL�XagEOR�Ĩs·FAc�Ï�Ëĕ�YagRĠ��¯�Ç�

�¤ôİĩĝû.(�*xä>±Õ %�÷.�XagEOR�Ĩs·FAc��¤ôİĩĝû

.(�*0�âĞ/Ô�Ç>ìĪþĂÛķ.°5;Äę��:�÷�Ni]/ß>Ĩ�*«�ĳ

/µĴ²/ÉĚ>½�đ�";%5WG>ċĎ *î�>±Õ %��
�

���������

öøâĞ+0oķ C&R.��*� 
� hè�/}�.|=;ĤĿ 
� hėďĠĝ/×�ëĺ+È§�Äę-ĤĿ 
.��þ.�:ċ4,,6.�ÁÝ/åÆá (JA Model 2014) .��;ĤĿ/�Ú.��%âĞ>
Ĕ'%�JA Model 2014+0�ėďGAJ/¬¤�/%5�DbifcS³¾Ĺü�ul �u�
İĩ³¾/%5MAViLQLON^gR,/nĈ�ĤĿ, *ð�1k�'%�$�+�Ł�

İĩ³¾ł³¾ĹüŃ>Â;%5.�£Ātď¯°Ç/�k.¦)�Ġĝã�¾/©¬,oÃK

dUASFAc/ĄÜñĦ�ò.¦)�¬�À/č¸.(�*âĞ";,,6.�u³¾�2/

QLON^gRİĩľ¥Í¬/âĞ>į5%�3%�$/q/��ĤĿ, *�[QILchELM
_QbgD�[dOR�¶ęr�Q@IaYH`g¿ĽĢ{.��%FiSĶý�MAViL_

QbgD>oÃ.âĞ>¹Ķ %�MAViL_QbgD.(�*0 3.2.3Ċ.ğĭ";� 
�

�������
����	�
��������

JA Model 2014 [3.1.1-1]+0�°à��/°ºİĩ.�ı";3+.Äę-ģŀİĩ7�WcI
İĩ+/u��/ýĻ±ġ�ĉ.´Å+�;ôÃYaJ\/İĩĒú¾>ă}";%5�oÃK

dUASFAc(CS).8;zČĄÜ.wĘłYaJ\Ļï>°à�3+Ĉ&k�;%5.Äę-
CSzČĄÜ/ 1.4�Ć¾Ń>Î%#%Ġĝ, �YaJ\¬�À0 8.5młCSFAc�À 2.57mŃ
, %�jÔ+�MAViLÞ/õĥē,ÐĐ/Ì�.0�QLONYaJ\/ùÊ�m�é+

�:�Ł³¾İĩ�Ĳę+�;�ôÃYaJ\/�ī³¾ł[QILc/��Ń0�Dbigf

cS³¾Ĺü� 

 

+�Ĺ�<;���+ Ip: YaJ\Ļï�ap: ¸�À�BT: ReAMcĄ¨�qa: ¯�|Ò�Rp: ¬�
À�κ: ã�¾+�;�DbigfcS³¾Ĺü0YaJ\¬�À.�ìy";%5�JA Model 2014
+/İĩ³¾0DbigfcS³¾Ĺü/ 1.2�, *�;�$<+6 ITERçóİĩHTbB/
İĩ³¾8:6u��QLONYaJ\/ùÊ�� ��³¾Ĺü>Ñ�";.0�ã�¾/©

¬7YaJ\¬�À/č¸�Ù�+�;�$�+�2015¼¾0 3.1.2Ċ�81 3.1.3Ċ.�;8�
.£Ātďm¯°Ç/Ñ�.8;ã�¾©¬, CS zČĄÜĊò.8;¬�À/č¸.��%â
Ğ>į5*�:�$<9Wa^iL/Ñ�.8;�¤ôĠĝWa^iLľ¥/Ģ{>Ĕ'%� 

JA Model 2014/�¤ôWa^iL>¦. %¨�/�ã�¾©¬,vć»¢³¾ ne�ĵ!Ĭ5

Ñ�¾ HH98y2�YaJ\Ļï Ip�ê�Ļí�� Pnet/ĸ|>  3.1.1-1.ą"�3%�Ė 3.1.1-1.
ã�¾ 1.65 � 1.75�YaJ\¬�À 8.5 � 8.2m�?I[CRì A = 3.5 � 3.22ª�%¨�łĖo
/ħÓ­Ń/�¤ôWa^iLjĜ>ą"��/Ø�¯�|Ò q95�ěà�ZiL�βN�ěà�³
¾ nel/nGW0 JA Model 2014/Wa^iL.¡° %łĖo/ļÓ­Ń� 
 

nGW =
I p
πap

2
=
2BT

µ0qaRp

1+κ 2( )
2
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P 3.1.1-1 uCcUW��!���S�lW 

 
uCcUW�1.65 � 1.75��� ?�bQ[c� 6.6x1019 � 7.2x1019m-3 �UW������
�
�oOc���z�Wa��N�"!�1.31 � 1.19�
��E�!�;r��t�LDG�V�
�{�I�G�UW�!���wM�yDG����UW�!��-%0:,������UW

�jh�"!�-%0:,���{s#�ZA�k�!���t�LDG 2GW����p]nX
FL 80%�c�g���![3.1.1-2]�uCc�H��26+4WJd#�_�8.5 � 8.2m��!��
?�bQ[c� 7.5x1019m-3 �UW��ITERv}��)/7'���[c�8.0x1019m-3������

����$*3(.x#_���3.5 � 3.2��!
����\��^?)&8#26+4���
	�uCc#oO������TL���t�LDG 2GW�e�"!��26+4=f��.9
%-8�T�><�!���?�bQ[c�|`�!����Grassy ELM �e�"!YB@q

q95=5.3��S�KR~165:,#Vm�!��wM�yDG��� 300MW�c#e!���
��26+4�{�Wa�|`�!���?�bQ[c�Wa�|`�5.6x1019m-3�������

W��
��i��z�HH98y2=1.54�����"!� 
 

� 3.1.1-1 KR~165:,;� 
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VN')�p}Ï=FCM6�¶²�t����Ág� 1.75,ÜÅ��*��%��o�, 8m
â���*
���:698?F5@��¯s��¬w	¸��
*� 
 
qì°Ô 
[3.1.1-1] Y. Sakamoto et al., 25th IAEA Int. Conf. on Fusion Energy (St. Petersburg, Russia, 2014) FIP/3-

4Rb. 
[3.1.1-2] K. Hoshino et al., 25th IAEA Int. Conf. on Fusion Energy (St. Petersburg, Russia, 2014) FIP/P8-11. 
 

������&$���
�%�

;0@1}ôë�����?F5@�î,tN��*�$��?F5@�±ď�Ó,NO��


Y��(Ág�,�&�)
�	·l��*	�
�'��?F5@�|Ý³t�P��(|Ý[
ëP���)�
�	�u�+��*�
+#��;0@1}ôë��Þã�xf�đąi�3-
H&��n4/H,ûë�*
���|Ý[ëP������Āz�*?F5@�|Ý³t!�

ám(|Ý[ëámÕÿēVDE),¥i���*�����¾ñsp}Ï��đ�­�êĈ&ÏÄĆ
�÷Ð�(Þã�xf�đąi�3-H&��nl½�đ���n4/H,ûë�*
�	Č�

��$�Ág�	�
�?F5@�|Ý[ëP���,��n�*
�	Č���S¡�+*�

2015 ���ûùÁg��Àú����(1) ?F5@j\D:H,�ÿ��� 3 ÇcÍčÌø¼�
~��|Ý[ëi�ø¼3M<�(2) Þã�x&��n4/H����\4/H�Ì+*ÍčÌ�
¯s�*'��?F5@�Ó&čÌh�	�n�*?F5@Ďj\D:H,ªÙ��?F5@�

òi�4AEIM6�Ù��ø¼,�´��� 
 

������������
�(� ��� )�#�	����!�"���'

��

p}Ï�� ITER & JT-60SA ����ºôë��Ú�)��\4/H,ûërî�[ë�;G
8.B×Ø,§��È>FL29;�íď��)��È>FL29;��¸a�T«]Â,ì¢

�*��\4/H�;J-7H³t�hk�*�õ	�*�
��$�p}Ï��Ág�,Ê�

�*�$���ÏfÆx&Þã�xä�ÏfÄĆÑ,D:Hn��|Ý[ë���ø¼�')�

ÏfÆx�ûù�¯s,�)��ü_�*�õ	�*�2015����?F5@j\D:H,�ÿ
��� 3 ÇcÍčÌø¼�~��|Ý[ëi�ø¼3M<,Ù���ûùÁg�,ü_�*�$
�|Ý[ë���ü_����(1) đ�|Ý[ë���l½,¨��\4/HÃ��Àú�(2) Ï
fÄĆÑ�'*|Ý[ë��nl½�Ág�^���(3) đÁg�n�t��ÏfÆxûù�¬ï
¿�Àú,�´��Ág� 1.70VN�öĄ�,�*�e��đÁg�?F5@�Õ��$�Ïf
Æxûù©ĉ�' U��ýĐÐ,µ(����� 
 
(1-1) ĒÇcÍčÌø¼�~��|Ý[ëi�ø¼�Ù��?F5@ĔÏfÄĆÑ=FCM6 
?F5@j\D:H,�ÿ���|Ý[ëi�ø¼���?F5@�òø¼3M< TOSCA �

'*?F5@ ��ÏfÆx� 3Çc CAD,~���·ċõèø¼ÙC94E:M6�i�3-
H ��(�ð»ĂZ�'*ÍčÌø¼3M< EDDYCAL,Ù��ÍčÌø¼,�´��ÏfÄ
ĆÑ�'*��n©®�vË®Ò�,É$*�e��?F5@j\D:H,W���yā³â�

,ø�|Ý[ëi�ø¼�')�R,Q���s�i�3-H=KM,ùå�*[3.1.2-1]�ó
3.1.2-1�U���ü_���*ÅÎ��*?F5@þc�ÏfÄĆÑ�=FCM6�{ 3.1.2-1�
�Ï�?F5@�ÏfÆx��ò3-Hæ�Ċ`{,à��ø¼��ü_~Î��*Ág�, 1.65
���?F5@|Ý[ë,�b 4¹�i�3-H�i��*%���*� 

 
(1-2) đ�|Ý[ë���l½,¨��\4/HÃ��Àú 
?F5@�|Ý[ë���,ßa�*�$���?F5@|Ý[ë�m�X�NO�(?F5

@,¦�¤��£�����)¤�'��ÍčÌ	Ì+*'����\4/H�;J-7H³t

�ćé��ÄĆÑ��*
�	Ö¡Û��*�����d�ă"�'���È>FL29;��

¸a�T«,ì¢�*���\4/H�;J-7H³t�hk��*,����
�'��iç 
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© 3.1.2-1 4;,7²S��T�µ��2;8A- 
2;8A- Q 

4;,7kZv (Rp)/sZv (ap) 8.2m / 2.57m (A=3.2) 

4;,7¾� 14.6MA 

6>$.<5A- 1.8 (flat-top) / 0.1 (ramp-up) 

�Uu(�� 95%) 1.65 

B¬u(�� 95%) 0.33 

T·$@.&-@+ 0.9 

�¡pa SUS316« ([� 5cm�G¹h�µ) 

rL)%< Cu« ([� 2cm) 

rL)%<K¥ (rW/aP) 1.36 (rW=0.2(SOL)+0.7(Blanket)+0.04(Gap)) 

 
 

 
b 3.1.2-1 �y4;,7��T�a�t¨($<¢�½Ob 

 
�J�C�� Â�d�K¥mn{W�#}��Â�Uu4;,7#o��!���rL)%<

�µ�
��ITER-CDA ����¯�"��Àe��<A4erL)%<#Pª��d�K¥m
nYW��Vx($<2?A#±N
��b 3.1.2-2�Àe�<A4erL)%<��zb#���
rL)%<�g�3;@'/09*:A<
�}cn�"��!¶§�µL(1/&4=A0)�
©¿�¸¥�"��!�© 3.1.2-2�­�¤�#����´����rL)%<�
��¡pa�
��f_('A+ 1)�¤���������Dmn{|»�¼τg�4;,7���º���!~�

n��T�µ��mnY~� Ns	����"!~�(n+Ns=0��!f_)��mnY7A*@�(n+ 
N(s��))⁄|n|�n¦�"!�jF�
�� VDE(d� X�³: Vertical Displacement Event)d��`
� 5cmiK#In
���±N	��d�K¥mn{W��
�<A4erL)%<��
R"
��!��
��	�� �HC�mn{±NE����µ°®��<A4erL)%<#��

�!���
� [3.1.2-2]� 
 
(1-3) �T�µ���!d�K¥mnYW���UuMl{±N 
kZv 8m £�\e�����^ w!�k�Uu#��!���(1-1)Á��
��T�µ�

�2;8A-]�(1-2)Á����rL)%<�µ�q
��d�K¥mnYW���UuMl{
#±N
��b 3.1.2-3�Dmn{|»�¼�mnY7A*@�b 3.1.2-4� VDE���kiKº 
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| 3.1.2-2 º¿�y��^82L¨Ù§�|(a)º¿�y %�(b)å~�(c)LQE~�^82L 

 
 

Ì 3.1.2-2 �^82L¨Ù }¹\Æ��on£ Î¢Ã£ 
 6Q: 1 6Q: 2 6Q: 3 

�^82L¨Ù �^82L´� 
(º¿�y %) å~ LQE~ 

T����ß�àτg [sec] 0.013 0.08 0.11 
��oIQ9P Ms [-] 0.1 0.49 0.64 
k�71LCOQ [MW] 13.3 8.1 6.8 

 ��\Þ [m] 0.13 0.073 0.062 

 
�k�71LCOQ ¦j�_�� Î¢Ã£0½��V°Ø,�¦j� �m�Z�T���

�ß�à	»
�,���oIQ9P(]S���,��.�Z� VDE�  ��\Þ�k�7
1LCOQ	�m�-ev	¼Õ�.-��^82L0w&²i¨Ùµ ��on£�*,�¦

j� 1.85$�!k�rÇ���/�}¹\Æ�������f�T���ç��!��
�	/
�-	��iäl)k�71Lä±�+k�71LCOQ!´�É�!���'�Y�k�71

LCOQ Râ0 10MW� ��\Þ0 0.1m�Y��-��Ó�¦j�! 1.70¾���-�Ï
�-�[��
 Ó�¦j�!u�¦j��(HN1=LFQ<b	]��t(βp = 0.1)�áb�
Ú���,�
 *��]�FQ<b�!¦j�0R���*�EJ;I À�R�8AK30

¨Â�-�� �«�zÜ�-
��*,��+�-¦j�vR!ÍØ�-� 
 
(1-4) è¦j�o�v��²i©yÒÐ �È¤ ¥Ñ 

(1-3)æ� Î¢��+.�¦j� 1.700�+�vR��-�' �Á 1�����²i©y
ÒÐ �È¤0¥Ñ��VdÔ`0Ë���h^¸��È³!XS Ø,��-� 

(1)�º¿�y EJ;I# ×�o(EJ;I$� �Öã0 10cm®) 
(2)�º¿�y��^82L ��b]®(sp%0 1cm���m) 
(3)�RÝa�W�·HQ?�ÛÊ·HQ?EJ50ÒÆ(äª¸�!x{�ÄÅ) 
(4)�1PGQ@cB>4EMQ?�(�^82L0ÒÆ 
(1)�(2)�*,��o�¡n��^82L n£0è'-�g��(3)�*,HQ?Ý¹S��-

LQE~�^82L�*,��o �' ¯ä­	­.)�
�-¨Ù�����+��(4)�*
,FQ<b	]� (EJ;Iä­U�	DJ>??>E�*,(ic�����-) �t ��o
vR0�|���| 3.1.2-5���o�� x¬�¶� Ã£����½��βp=1.8q" 0.1 T
��� �ß�à!�.�. 0.14s�0.09s���oIQ9P!�.�. 0.68�0.45��,�(1-3)æ 
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1 3.1.2-3 (a)"67;<QBR
(b)67*� ���D(8&5; 

 
1 3.1.2-4 (a)VDEB�C43%O
(b)):����� �D(8&5; 

 
 

 
1 3.1.2-5 67*=?�.F?H;
"67;�<QBR 

 
�I	
D(8 1.65�2,$!�>/������
���D(8-!�
��G'E0MK

	�!L����>JAP�#9@,�+����MK�N��� 
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(1-5) ,$.$h¯(āė 
R[EU�oYJ]8§Ă$�� 3 ÔvÙĔ×üÌ'�!��ãmó�±üÌBaL8á�"�

 �® 8m ð(��Ü'��"�3°4Ç Ðz¬8Ö.4�.(�ãmó¢£´Ār$�"�
]aR�¨oC<](È�´8ç��ĘÐz¬�'��¨oC<](Ć¾�0;`SaLuNH

@R^aK+(Ĉ�&%(ÜyÓ�ÿý(Áö'13�Ðz¬ 1.70ic�¤ß�õ&�$8Å2
�'���bÄ�¨oC<]8Ć¾��4�$)��ÕQ[`AHK�(Ø©��&7� TBR(
nd8º�µ5�
4�.�T_;G]|ª#Ć¾��õ&Ė�8Q[`AHKÿý$�7�"

Ïþ�4$x'��ãmó¢£´Ār$�"¯ć�54R[EUĕ�oYJ]#(R[EU«ø

�±CVZ^aF MECS$ĉ¿���ãmó�±$�"e¢£'&2&�ÂĔCM\=8Ïþ�
4²û�
4� 
 

����������

����	����������������� 
ăl¨K>U@�Î÷�úó JT-60SA (R[EU«ø�±CDIW(åêĐâ'���Đâ�

Ċ.25"�4R[EU«ø�±CVZ^aF(MECS))�«øýîč�¤ß�54#
6�R[
EU8gÚ��R[EUmó­Ý{ÑïCDIW�ýÚ�(t��2Ār��ù�±Ď8�'�

B`K_a[��±B;]Ĕ×8P:aKNH@�±�4[3.1.2-3 – 3.1.2-5]��5'13�R[E
U$�ą(¨oC<]'×54ÙĔ×$(ò�8Č}'Ār��äë¥�y�(�±B;]$¨

oC<]'14�ãmóe¢£´(�±/�9�R[EU«ø�±8ýîÓc#ÒÀ�4�$�

#�4�h��~ÉB`K_a[$�"�JT-60SA#½ág£(ìæÊ�±D?aW8¨w��R
[EUmó­Ý{ÑïCDIW)epá$���,���ãmóe¢£´(¢£�'¦f�4¨

oC<]$�"�äë¥�(200ûñ(K_;G]Ą§ĂP:[X`K'|�)(-8j£��äë
¥�y(¢£�C<])ô·�"�&�� 
 
������äë¥�YJ]$R[EUÐz¬(Ēs´ 
Ðz¬κ95=1.75$ 1.65'§³��äë¥�YJ]8j£���5�5(äë¥�YJ]'��

"R[EU(�ãmó8¢£�±#�4R[EUÐz¬8Ār��(� 3.1.2-6 (a) (b))�R[EUĔ
×8 14.6MA���O[XaFβP8 1.81�Ĕ×|ªO[XaF li8 0.90�ýî�É�*�±�É8
1V\è�B;]ĔÛ�ē0³íċ5�&�à¶Ëk8j£���Ðz¬κ95=1.479-1.7488» R
[EU«ø8~ÉËk$�"�κ95=1.75'§³��äë¥�YJ](1.75VV)'��"R[EUO[
XaF�*­Ý8�£�  �Æ	�	(R[EU¼�8ÒÀ���κ95=1.638ic(Ðz¬8»
 R[EU)��±B;]0äë¥�'14¢£��Í#)R[EU(�ãmóe¢£´8¹


}5���ãÄ�'âÃ�4�$����(� 3.1.2-6 (c))�,��R[EUÐz¬� ��é� 
 

 

 

 
� 3.1.2-6 (a)(b) κ95=1.75(R[EU$κ95=1.75$ 1.65'§³��äë¥�YJ]�(c) κ95=1.75
'§³��äë¥�YJ]'��4R[EU�ãmó(Æđ���(d) VDE ¸ďÞ(äë¥
�YJ]$R[EUÐz¬q¡´� 
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ª�É�n§�g�¦��-��.!�>C6@�Z� r_�X��]�30D) Ì��S

-tÆn§¬q �&�r_�-�'�>C6@�n§�g�*,Jvw��-�¶�+.-�

n§PµJvw� u��!�>C6@ n§�g# sb/­� VDE�È¤
+�¡�-��
���-�� VDE�È¤!�tÆn§¬q �&/­� n-index��>C6@�zR41D�
�.- Ì� ±f�*-vwb`�/­� ns-index� ¨Ê
+�w�.-�Lj�VDE�È
¤/�]�30DÌ�/lw���OI� �>C6@¬�Á �Ésb�	-

( ) ( )( ) ttZtZaxis d/lnd 0axis−=γ  [s-1]
+»T���>C6@�Z� r_�X��VDE �È¤!r_�

-��κ95=1.65�y���©°xiB:D(1.65VV)! 1.75VV��$�>C6@�©°xiÉ ¿
Ë�Ã��vwb`���
�'��Z� u��>C6@��
�( VDE�È¤���+.-
(k 3.1.2-6 (d))��.�*,�1.65VV�!κ95=1.748/��>C6@/]�30D�*,vw]�
��-���\��� 
 
�������Z�κ95=1.75/��>C6@ vw]� 
>C6@�©°xiÉ ¿Ë�Ã�."�u���Z�/��>C6@/vw]���-��

=CF29;5?G5/«V�-�'�!�>C6@/©°xi
+Ë��¹�	-�����

1.75VV��
���Z�κ95=1.75/��>C6@ vw]���¹�©°xiYvwb41D 
M�)>C6@ÄÀÎp/º¯(-�'�;E08DÁy½�N�Ç³41D/µ��>C6@

/vw]���-m^<CAG7βP�Ì�[}<CAG7 li ÊU/»T���¬�ÁPµ�t

Æn§¬q �&�{�
�¬qW�®a�-Ð
>C6@m^(ÐβP)K�>C6@�zR41
D��.- Ì� ±f��
´)
�Ì�[}(Q li) ���vw]���
�¶�+.-�Ç
³41D����R=10m�Z=6m Pµ�HÂ 0.1m Ç³(Hh��Ñ105µΩ)/Nw��(k 3.1.2-
7(a))�1.75VV�� qf�βP=1.81�!Ì�[}�´)
� li=0.65%� >C6@/vw]��
�-��1.75VV�Ç³41D/_�-����u~�vw]���->C6@<CAG7Îp�
��,�Ì�[}��|� li=0.9/��>C6@/vw]���-���\�� (k 3.1.2-7(b))�
�
��ezR41DB:D��
��βP QI�X��¬�ÁPµ�tÆn§¬q �&�u

�
�¬qW�®a�-�'�vw]���- li�QI�-�©°xi�£ �Åb	-
!©

°xiY�vwb41D/µ������Z�κ95=1.75 /��>C6@/]�30D�*,vw
]���-d·��	-� 

 

 
 
������%�'�L� ¼Ï 
�¸fco¢ ©°xiB:D/Nw��MECS /¥
��n§PµJvw��+�
>C6

 
k 3.1.2-7 (a) κ95=1.75 >C6@�κ95=1.75�y���©°xiB:D�Ç³41D�(b) ez
R41DB:D��
�vw]���->C6@<CAG7Îp�e³(¾Ñ1.75VV�Í:1.65VV�
²Ñ1.75VV�Ç³41D)*,Q
 liÎp�vw� 
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J°f��Tè0Ö^���HL>J°f��}l�d��VDE�å½ }l�,	�HL>J
�ÁÆ�væ�Øé	Ü�-!�HL>J��[<4N�µ-,¸ëµ�Éq	���,�&�

�
�°f�0¡�HL>J� VDE�å½	��*-�i�:3N�)+��i��
,
�	
h���$��GLQ9?A=IR=Ã`��&�HL>J�ÁÆ�væ�Øé	é-���'�

ÁÆ�ve���m<4N0Ì�
���îxkV����ëµg��°f�κ95=1.75 0¡�H
L>J0i�:3N�)+��i��
,pÏ�	�,
�	h���X��MECS � 3 ²b¸
ëµÒ­:RB0Éq����3 ²b�[<4N±à��ì0Î���Ò­(yÀYÌU���
�*��¤ë<CM60¯Ô�,� 
 
oÎ§¼ 
[3.1.2-1] H. Takase, et al., Fusion Eng. Des. 109-111 (2016) 1386-1391. 
[3.1.2-2] H. Utoh, et al., Fusion Eng. Des. 103 (2016) 93-97. 
[3.1.2-3] Yoshiaki MIYATA et al., Plasma Fusion Res. 9 (2014) 3403045-1 - 3403045-5 
[3.1.2-4] Yoshiaki MIYATA et al., Plasma Fusion Res. 8 (2013) 2405109-1 - 2405109-5 
[3.1.2-5] Yoshiaki MIYATA et al., Plasma Fusion Res. 7 (2012) 1405137-1 - 1405137-9 
 

����������	
 �� �
������

HL>JëµLQH2?HW�Ýlº�)

, CSÄ¬¶×j·�), CS;3>Ë��z
��ÑÌ;3>�Ë��pÏ�0¯Ô���

2014 ���ÕÓ�-� 8.5 m ��n�0¡�
DEMO¹ÕÓ0b��3.3 MA�* 12.3 MA$
��HL>JëµLQH2?HF4R>0

TOPICSÊqÚÞÒ­:RB�ÓÈ���CS�
Ä¬¶× �HL>Jëµ	HL>J�eã�

�ã��-�-\,Ä¬�~¢�-,ΨINT�

ΨEXT�����),Ä|5DN7R� ¥�

)+�/-,ΨRES� 3 �g�g�,
�	�

,�
����ΨEXT HL>J��»��%

]���#�1�j·�,
�	�
���S

¨ΨINT�ΨRES �LQH2?HW�Ýlº�)

���HL>Jëµg�	tÛã��	,


�����),¥á	����,
��)+�

�-�-j·�,
�	�
,�HL>Jëµ

LQH2?HW 8MRQPNB��è¿)

+î��HL>J0�,
�	ê���NB 
Ç
��£�	uí��,pÏ�	�,��


� EClº�), CSÄ¬¶×Z·<CM60
¯Ô��� 
ºÚÞK@N��� CDBMK@N0¾��

LQH2?Hß�0 0.15MA/s�ë����8
MRQPNB��è¿���,³ fGW = 0.6 �
�,<CM60ÓÈ���
.�lº0Ð/�

��
� ΨRES = 39 Wb ��,
�	©*�
�����
- �CE = ΨRES /µ0R0Ip ��Í�
-, Ejima_¦	 CE = 0.43��,Ä¬¶×ä
��ITER "r�����Ä¬¶×ä�ÂÅ�
{s�-��,a�CE ~ 0.45-0.50 [3.1.3-1]�Ü
�a��,��-����50 MW� EClº0
ρ ~ 0.5�Ð���
.�ΨRES = 9 Wb (CE = 0.10)

 
w 43.1.3 -� ρ ~ 0.5� EClº0Ð�|q�(a)
c�EPR�ΨRES�ç_�(b�c) ΨRES ~ 25� 
15��,ª� qg��³Ù�(d) ΨRES�Ä´<

2�«�a�³Ù�(d)� lºg�0«âm
��É®'HO?A�-��,�[oÎ§¼
3.1.3-3] 
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&�o|�_ �.-
�	�+���������
 �
�sZW�( q )]{	��À­�5
1�����-���À­�51/��?E7A!»�a@K8	 1 °~ S�X�(:26E
?5DJ/Â
�
�	 JT-60U  uÏ�ke�.��-[3.1.3-2]��
��*,H=6;�­�
�Á_ 5<F3/�³�-
�/ª����EJ?19?O v~)EJ?19?Ç~/n�

���À­�51/É�-5<F3/¼²���� ´��Ð�v~)S�Î�EJ?19?Ç

~���� q]{!�­�51�Å��(  �d��ΨRES	m`���&�¼²´�	�+.

��� �'�g 3.1.3-1 (a-c)�®�Æ,�Yx>IK/m)��d°~ ΨRES	�+.-�
�

!�q]{($%d��¥�����&�
�	�+������´�����ρ ~ 0.5� EC`¤
/¹�lc�g 3.1.3-1 (d)�®�*��­��Á�­�51 �yX Ë��v~)EJ?19?
Ç~�*+��ÌW	¨�-
�	�¬��,���À­�51/É��	+o
�ΨRES/ +

�
�	�
��
�	�+������ 
�
��`¤]{/¿��-
��
 ^Í/Ã��ΨRES/_ �-��/�½���?E7

AÎ� ���°��+�Î�EJ?19?O��Á�.-ΨRES�ΨINT f�! 

 
�º�.-�q]{�Ur��MÍX	rh�-
�	®�.���+��� MÍX&�­��
Á/_ �-�' ��È�¡~]{ �Ë©z/P¢�-��(�+������
 �È�

¡~]{/ 6�� EC`¤�\§��´�/g 3.1.3-2�®��£µ�!���À­�51��
+�� q]{�w��­��ÁÊ	�y��-*���È�¡~]{/Qt�� TOPICS¼²/

¹����.�w�uµ�!�¡~]{/ CDBMB
:G����¼²���È�Îq¡~ \§/ª�

���-�EC `¤/ 6 ���]��."�EJ?
19?�(65¯) q]{!$�0��È�lc�L
¸���	+�­��ÁÊ(MÍX�$%L¸�-

X&� +�-
�	®�.��
 �
�ΨRES = 
16 Wb(CE = 0.18)�,�ρ ~ 0.5��/`¤��lc�
�#���À­�51/É��	+��+� 7 Wb
���­��Á/ +�
�	�
��
 �
Y

x>IK! 20 MW�¼²�.��-� 
CDBM B:G�j���Yx>IKP¢ p�

�/¾V�-�'�Bohm/gyro-BohmÑBgBÒB:G
� �Ä/¹���fGW ~ 0.3� 0.6� 0.9�ECYxR
¶ρ ~ 0.08� 0.25� 0.50� 0.65�w���.�. 50 
MW&� >IK64CJ/¹��CDBM�BgBN

g 3.1.3 -2 6�� EC`¤�*,���
À­�51 q]{/É��	+ΨRES/

�ya��´��[b·�¦ 3.1.3-3] 

 
g 3.1.3-3 CDBM B:G� Bohm/gyro-Bohm
B:G�[Æ��rh�-��Ë}i��T

±}iÎq¡~ <Te>VOL  ����­��Á
ΨRES «ÌÌW�[b·�¦ 3.1.3-3]�
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¦#OCR"�	��/�/ 919X<#éÖ0ä����#Ü¯�BgB�$ CDBM"º&�d
	û�ï(�á�^��/�Ñ¬¾ìrÀ"�å!uÆHUX����éÖ�/.� �p
�

���
��[¦#OCR"mó��ΨRES ¨ü����eÔ��Ā�Á� <Te>VOL  #ü"Ïý
ýi��.� �§,
"!��Ă� 3.1.3-3ă��/"+-�Á�p�#ëÛ!^Â0ä
� !
��eÔ��Ā�Á���0^Â��/%��å �/.ΨRES�^Â��.� �§,
"!�

��eÔ��Ā�Á�$8TXGR!4FR6Xû�ï(<9XQV80b��.� �éÖ�

�.���� ITER L-89P<9XQV80Ê	��ΨRES = 16 Wb'�Ñ¬¾ì0rÀ�.�("�
å �/.uÆHUX0éÖ��Ü¯�31 MWÓ� ^��/.� �p
����#HUX$
CDBMOCR"+.^Â(20 MW)+-$��	)##�BgBOCR"+.^Â(100 MWaY)"º
&. xp"����'��DEMOÅ����/.uÆlt#×�"|'. à�,/.� 
aY#´ê
,�ECuÆ"+���Ā½PVL2BL"�å �/. CS#Ñ¬¾ì$�CE = 

0.45�æ²wnø3V@7?V< li =1.0 �.�®#^Â"����20%Ó�rÀ}á��.� 
�Ò�/��#Ü¯�10%Ó�# CSy�ßÀ#}á��Ò�/�� 
 
{à¤È 
[3.1.3-1] ITER Physics Expert Group on Disruptions, Plasma Control and MHD, ITER Physics Expert Group 

on Energetic Particles, Heating and Current Drive, ITER Physics Expert Group on Diagnostics, 
and ITER Physics Basis Editors., Nucl. Fusion 39 (1999) 2577. 

[3.1.3-2] M Takechi, T Fujita, Y Ishii, T Ozeki, T Suzuki, A Isayama, et al. Nucl. fusion, 45 (2005) 1694. 
[3.1.3-3] T. Wakatsuki, T. Suzuki, N. Hayashi, J. Shiraishi, Y. Sakamoto, S. Ide, H. Kubo and Y. Kamada, 

Nucl. fusion, 57 (2017) 016015. 
 
 

������	
��
��������

������MSBDl�"+.°ã~otq�´ê��

ÌĀ0ä
z�Å�$�°ã~ot0Î¸j"ñ�W��Þ �.q��¼��å !.�z

�Å�) ITER �·"Ç¥MSBDgÝq�"+.°ã~otq���¼ ��©tç�/�	
.�z�Å�$KPV9BD*\��WÆ÷â#¶ôqÙ
,�Å ��8QVURE��þË

0Y�"�	k���-�Ąm Úz�Å³"�	�4B;��ĂMC<?RDBL0b�ă0�
�þËĂ~7x1019m-3ăªÃ"��!�,Î¸otĂ1.5GWă0ö��."$���IX5V80s
¢ �!�/% HHJ17?X<1.3�$è��,/!	�'� HeÄ"+.Ç¥�ù0Î¸jĂ7%ă
aZ"��.�("�ot"ºf�. He >X<"��Ï�Í"Ç¥Ø�>X<0����!�
,�
���þË0í�!	+
¡»0�*��å��-�<RXLBD����.�SOL-4B
;#āÁ#�(:2¿�"$l,!	��!Ç¥Ø�>X<0�?3D!4B;���¬­c#

) �q��!��$!,!	����É¹ÿ�#otq�´êW^Â$�Ā�uÆ]eLP=

N"��.Ø�IVA�MC<?RØ�îòi£���þË`ð�#Æû�ï(vw 	��î

òOCR#b�"�±«Í"h��.)#��-��/,"ý�. ITER * JT60-SA �#_�#
ÐÕõ��z�Å"���µ(�úå��.� 
�
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¤ 3.1.4-1 (A)\hOR)47ę±}ĞŌ�(B)ę±ē�&*·Á�(C)çĦ���*ÝŎĉ¼�
(D)t=600sec)��7·Á�½&(E)øÁ�½ 
 
¤ 3.1.4-1) 1.5DĽŀFmS ATLAS)47���ÉH_chmHdk*n|:Ö�7�χi�χe�

D*òµ+ Bohm/gyro-BohmaQg�·ÁXmAkDĄ+ ne
axis/<ne>~1.6�\QJMg)ŏ�$+

BZk*\QJMg¿ŜΔ/a~0.07ŝ)¸�$Îµ HH Y;CMm1.25 )¨#��ÙĵÚ:ħ��
CordeyJEmfkD&EPED1%\QJMg¥�*°ÃÍ:éĲ� �DT\hORŜ2E+21 atm/pel�
~2mmÆŝ+XmCzĠ:ÔµŜr/a=0.85ŝ� Q]IHdk�½%�rÍ±Įù)¨#�çĦ�
��Y=mSVOC�É:ħ��1 MeV D-NBI+ steady stateğÓ* 1*Ŕôř��D@JWY
+N>VmM* 1* SOL ·Á:ğÓ�7Ï¡%?OI·Á�DfkjgS·ÁŐĈ* 70%â
ú)p�5(�4�)��8�8Y=mSVOC�É:ħ!$�7�Õï+ DT )"�$+ô�
ę±YeOCJ* 97%�rÍę±&�$Ŋô� 3ś�Õï���±�±%
7 He)"�$+Õï
�Ą:�³Ċ)�*��&�$�7� 
\hOR)47Hk[g(çĦ��� FB �É+�Ă)øÁ�{�Ý)Ìü(��ª­:ÔĐ

�7&ņ�}Ğ)47[eK^���Ĺ�$�É)®Ø�7�o*|%+ċí�:Ç	)o�7

t%ņ��¹:¢ŉ� ĥ¯(���É�%�$�7(C)�Ş.5GW%*�¹+�4� 5Hz%ę±
}Ğ 1E+22 s-1�τp*~12s&(!$�7(A)�N>VmM�ķ* 10�@JWY% D·Á:o�$
�6���ċí)Ë� DT\hOR}Ğª)x�·ÁċíğÓ* 1 DWY�÷»�$���
u¬)ŏ97·Áåw:­��«
�) D: T%Ġ�×
7�É:ħ!$�7(B)�He+��)
¸�$ 20~30đĒÁŅ8$Ëė���*ĽŀlÕïĂÍıµ)¸�7àĝĊ(¾ŋĄ+ 7%&(!
$�7��*|%+?OI·Á+·ÁŐĈ* 70%)�0!$�7�(D)�\hORQ]IHdkX
mCzĠ� r/a~0.9*©�3·ÁXmAkDĄ�º��©�)+��ċí�Ň�)?OI·Á�·
ÁŐĈ:ĺ
7�·ÁŐĈ)47?UgBmō�ľ1��+���É:ĩő�"q´µ)�7t

�Î��87�·ÁŐĈ*���&­��*ĪĶ+�§ý*ãĸĊĴŘ&ĭ
��Ĝ)ę±ō�

ľ1ÝŎ�Č��5­Ō)}Ğ�7&��Ĭò+%�(�t:Ï¡�$�6�?OI·Á:Ñ


F<·Á:�É�7iVJR(���É* 1)+�·ÁXmAkD*µŌsù)¨#�ýıĮ

&�\QJMgRO[46��-*āÛ}Ğ�ÊĪ%
7�āÛ}Ğ�Ą&\QJMgRO[)

��7·ÁŐĈ&*ŏ�+ÃĀ(�5·ÁLmJ�½ŜQ]IHdk�½ŝ*ÆÜ ¿*vµ)

Â�~²�7�oİĮĘ%+�½Äă:��)Pmg:Ó (�h>fm�½% σ=0.1a&vµ�
$�7�\hORQ]IHdk�½+XmCzĠ)"�$+sù�ŗÍ�Ďĕ�8$æ 2**�

�½*¿)ŏ�$+��(óÏ�Ð98$æ &+ĭ�Œ���*þ*čĔń¼�Â�á087�

oİ*éį)¨#��up%+Q]IHdk�½XmCzĠ r/a<0.85 :ċí�&� �āÛ\h
OR�¹Ě-*ĪñÍģĳ�)"�$Ŀ.7� 
 
������\hOR�¹ĨĠĪñÍģéį�

\hORûĉö�)ŏ�7 NGSJEmfkD�5�ûĉ�½&�$Śø*�§ý\QJMgR
O[:Ļ
7*+ê1$£Œ&sù�8�ċí&�7Q]IHdkö�*¶ą)+�\hORœ

*­�ÆÜ -*ďïSfYR)~²��7:È(���* 1āÛ\hOR�¹+ċí&�7

F<[eK^ďïŕ:ðÀ)á17 Z Ü zĠ-�Śď©�ŜHFSŝ�5ÿ�8(�$+(5(
����0%)"�$+ ITER%2�ì%
7��Òäåw&�$*��ċí��§ý/'­��
(�nÜ%DfkjgS·ÁŐĈ� 1.2E+20m-3/'
7t�5�N>VmMpÜ:¢7 HFS�5
* 300m/s�¹*ıĮ&(!$�7[3.1.4-1]�ITER)î�$��ċí�ş�uo%·ÁŐĈ�Š�
âú%
7�§ýè)��$+46ö�āÛ}Ğ�ÊĪ&�87����ßĄ*­��pÜ�¹

gmR%łÁ:o�7t+q�ģ%
7�ą¦*HkDgTgN>VmM*�§ýè%+ďïļ

� Z=1.5m*zĠ)
7 1�HFSoÜ�5(VHFS)*�¹��ĆĊ&ġ
587Ŝ¤ 3.1.4-2 (A)ŝ�
�§ýāÛ\hOR�¹åwàň�) �$�Q]IHdkXmCzĠ*�¹łÁlīÁ�\h

ORG>K�\QJMgøÁĖ)ŏ�7~²Í)"�$�\hORûĉlSfYRFmS:ć�

 We`mMJAbk:ħ! Ŝ¤ 3.1.4-2 (B)ŝ� 
\QJMgøÁ�{�&Q]IHdkzĠ�õ�(7*+�ûĉzĠ*ö�*y,462ĢÞ

øÁ{p)47SfYR*ř��÷»�ÅŖ&�$­���&:Đ�$�7�¤ 3.1.4-2 (A))Đ
�87Ł6��¹]i>NgīÁ& PGTßĄ+ýëŃŜĂ) TFF>g�Ĥŝ*�ě)4!$f
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bG&,�>�8)x¡Ą¤gċ2X`PSIAM. PGTºÒ�<¨½%?>)9�x¡ø¤.
Ą¤2ûùgÑâ�µ)=ª/��Ûà����<W]MZóČ8-2Úì0Ď6.n�'>.�

θ=1201��2 PGTºÒ�¦ Rc=10m�θ=1351��2 Rc=1mÞ¤./>�$?.X`PSIA 

 
� 3.1.4-2 (A)XRLN_SPW;=zw@Å£0»9>X`PSx¡pî��;5ÍÂą�<�
è@�#>x¡YaAO_ø¤. PGT ºÒ�¦1pîĊt�(B)RYKJ\bÊ%1LE[bù
äê¿� 
 
 
ó 3.1.4-1 ÍÂą1ºÒ�è@ï°&)��1 AUG calibrated scaling0�+"X`PSĄ¤gċ 

X`PSĄ¤gċ� �����	����� �����	����� �����������

���	�� 	�
������ 	�

����� ���������

���
�� ��
����� ��
����� ��������

�  
M�< AUG calibrated relation [3.1.4-2]@�ï0ùä&)Ą¤gċ@ó 3.1.4-10Ü'�ºÒ�¦1
� � θ=1201����uØ0Ą¤�� "�� 3.1.4-2 (B)1Ą¤s�¯0Ï<(3 θ=135;=
: θ=120 1·�Ê�RYKJ\b@Ç9>g-�ÔØ-�>�θ=120 1¸1X`PSIAM
5.1mm-1610m/s. 2.8mm-2173m/s@Äā'?3�ĒHdLy,1XRLN_Ë¤0 &,�2.8mm
1��1·��ã8)2;=Ê�RYKJ\b�¼§%?>�2mm-2571m/s 0*�,:�×¡ô
î0 '>�ĄöÇv.&,�&'!>�ð¯��>e·-�ê¿.&,ª<?>RYKJ\b

Ê%2 2.8mm-2173m/s.�ã�;=q�� 
$?<1ÁäÀú0�+ �� 3.1.4-2 (A)1ÍÂą.RYKJ\bÊ%ÙÃv r/a~0.85@�´.

&)���X`PSIAM 2.8mmĐ4E+21 atm/pelđ�x¡YaAO_ø¤ 120¤�x¡Ą¤~2000m/s
�X`PSx¡ç1Ĉ×ÙÃ.&,�ÔØ.ï�<?>�$?<1µv4.*4.*2Ó�1³

òÅÌ-:�ð.ï�<?�$?<@m1ûùöé.¶�Ø�*ď�BU_Fd�;5æ�¬Õ

�Ò-�Ó'>k�³òĈ×üč./>�$1¸�XRLN_SPW;= 10~15cmzw71RY
KJ\b@¼§'>k0/>�BGLQ_dO0;>X`PSÖ²c~=}#-2X`PS1¥

¤hÿ�±®%?�ćĀz-ê¹@Ö²'>VAWDb��8&��X`PS�Éµ2�å1r

ëĆ÷ă&�<~2.5Hz./=�õÆ¸ĉ@ 30Ý.n�'>.�75f1VAWDb@Íg·0i
�&�«'>­ö��>�X`PSx¡ôî0*�,2 ASDEX-U1�í�á|&, ITER@^d
T&,�=�SCZG HFS71ďĄX`PSx¡ôî0*�,2�z-1³òñß�j&��l
©1¢� R&Düč.ï�<?>� 
 
���
����Í1m1ûù��.1¶�¯Àú�

�å8-1þý1�´¾o-�m1ûùöé1ÀúÐÈ0s�&,{Àú�­ö./>Î@Ă
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)4� 
(1) DT àò~·$8`T`I\ĴĜ(1-1)Ŕ#��� DT à
���4~·6Ġ���4�?7

¨± |�$Ŏs �őÆĩE8NbD
ĥâ�4¨± |�$Ŏs$Í�º6āt�4�.#

%�DTà$Ě÷±%~·MR ��Ã���
l
Ø+���cÒ��DTà~·%�pr}ŏ
6Ġ�8`T`I\ĴĜ�¡6¼����3��$Y\GI HY\GI$N[`@%ĳĲ
¹

ĥ��4�;@OQ�NBIČx�$Ď¢Cb@� DTà6Ēc�� ��/�I_8E]Ő�
£
��4Ċ�e�i%Ñ�yP`FŘWare pinchř#1�� DT¨±$jŏŘDT segregationř
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U^GI
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ª]bI6�R[`>GIB=Y`Iō$JG=^G=Þŀ6Ķ
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Ŗ


"3��4 Edge localized modeŘELMř �&54g¤¥º
øõ��E8NbD0S[AW©
��#¡�"íĴĜ6h���+���$�.��ê�%���4��Ŗ�UH@D]6Ã��

� ELM6Á~�4��4�% ELM#14íĴĜ6E8NbD"!
�§��4^T]+�qè
��4��+3 ELM6«Ä¯��4¹ĥ
�4��$úù6ł½�4#%�íĴĜ$¡�� type-
I ELM  �&54g¤¥º
øõ�4Ùo6ßā#ké���2#��$øõÙonf$Ŗ��
��UH@D]6ēÃa~·�4Òã6Ōø�4¹ĥ
�4� 
m°±%�eĬ$ké0ēÃa~·�4�.$UH@D]�1' ELM#Ŏ�4ZH\`=æ�

 ���Ó£$ĤĖ#��4 ELMÁ~a«Ä¯�¾ã#���óð6ÀÈ����ê($ńö�
Ęº#���Üī6Ġ�����ê�%�S[AW�Ļŕ�$ĢĈ�äÌŘ��ř
«�
"4 k
é�5��3��$1�"q��Ùo�¦ó���4 ELM Á~a«Ä¯�ŁĸZbJ% “grassy 
ELMy HZbJ”[3.1.5-1]�1'“QHZbJ” [3.1.5-2]��4� 6āİ���+��Ľ°øĦ�5
�ŁĸZbJ��3Üį¦ĕ
�}�%"�
�I ZbJ[3.1.5-3]/àĹùq��Ùo�ħé�5�
�4� 

Grassy ELM %�UH@D]ĝą9L]<b$ 1ŗĄ±+� ELM #14Ë|9L]<b
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A.:OG8NT�B2K4�u�½����â×�dh�,Ú��ćČ��*�$[3.1.6-1]�

Y����[¼U�ÿ�p��ÅÃ���x�Ö|£ß��â	Yw´��*�y¬��â×ê

è�����ÉÐ�~&½i³~�dh��ą�*KV9T,Ëc�*�$�A.:OG8NT

¬�ÅÃ�*ĈÌoòÜ&¾òÜ�ëa	�Ċ��*�\����ITER���*A.:OG8N
T�òÜëa�' Ö|¢¸�ą�*î¯,Þ���%��u�½���*A.:OG8NT¬

�òÜ,MAPT5�*�$��Ç7VC��� ETA7VC�ăÅ,Þ��� 
A.:OG8NT¬�æ¼�+*Âñ�ĎĐď¾40T?�ĎđďĈ¹40T?�ĎĒď�ÈÍ
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/T>4=T:,W{¦¥�n�� L/R¬Ą���ëa�+*�ITER��B2K4�č�AV=
HV:�(GO;K�JR/>Q«ĉ�«ĉÏ�å°r��Ĉ¹40T?¬Ą tCQ/S = 1.67 
[ms/m2]	 ��+*­Ê�Ĉ¹40T?¬Ą�Ø�(+��)[3.1.6-2]�
+,Zs� 8.5m�u
�½êè�ã��*�­Ê�Ĉ¹40T?¬Ą���'� 50 msÎ��[ �+*�Ĉ¹40T
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ï���*�°Õ}ot, 1.5GW V
JU�dº��x�¼� �_��áã6[A MCNP-R�°?[;J[8 FENDL-2.1,eÁ��
<.D[;V>3
 2m�ÚØf,Ûg��Í¯�� 3.2.1-1�Ä�´��mj�'!�j<.D
[;­�^¦� 1 ��åÎ¡ò�_��½�ÝÔ
�+�+ 0.2-1dpa�1-2dpa Å���*��
�Í¯	(�_��ÝÔ
¶àÃd��* 1m Å��È�,¾b��Ó�ì}ëéÆ�'*u�
¸nw(200��5MPa)��*ÚØ,æ%��2015�� �<.D[;­�0:>@m��nwéÆ
�ÚØ²���'!� 3.2.1-2�Ä�´�¾ÝÔp��'!°Â¾p�,����¾ðyÚØ,±
Ù���<.D[;V>3í 2m �<.D[;� ì}ëéÆ,eÁ�*mjZ�j;[5>@
,�+�+ 1m� 0.8m����*�7MPV[7RY�'*Í¯� �mj<.D[;� �l
ô�×IS9L��)�\¦��j<.D[; èpô�×IS9L��%�×õ��¾ÝÔ 

ª���*
���ÚØ� 10MW/m2�����(��`�HSY4>@�@T=/N�µ�Â

À�*1YLÐ�'*<.D[;�³�«¥_�°Â¾�Ûg��Í¯�_���'*°Â¾�

4-10h�ç�*��
r¨�����ÛgÍ¯&{©��nwéÆ�¹ê,±Ù��� 
� 3.2.1-3�<.D[;­�'!nwéÆ,<.D[;0:>@�Ë$â-�²��,Ä��<

.D[;0:>@ @W.<U¦� 7.5����ps��1��K[@	( 3|,a��*���
f �<.D[;V>3í, 1.6m���<.D[;��)�ì}ëéÆ,eÁ�*mjZ�j;
[5>@,�+�+ 0.8m����OCHW>2���� ITER�~Å����@W.<U¦�
�m��+�+ 34/47 q,é���*�m��D>GU�'!TGV2;[�&;[5>@�~
�q¢,�A[N� 41q�OCHW>2nwQB>@,ÚÑ���*�#��v�¦��j�
 @W.<U¦��OCHW>2î�îñ
�
*
�QB>@
�')����� 0.5mm�
��F>=�u�Ü£���*�� 3.2.1-4�ù��nw¸Ê��
*¹ä�»�]§�Ûgi,

 
 
� 3.2.1-1 (a)<.D[;­"�_��¬�
'!nwéÆ"� 1�î����o� k
ê÷dpaøúì}ëéÆ(Þ)�F82HéÆ(ó)�
(b)KW.<UcÑ [zÒ¤¿ 3.2.1-1] 

� 3.2.1-2 (a)mj�(b)�j<.D[;��

*_��½�p��IS9L�'*¾ÝÔ

(Ï)�IS9L�¡� �EX[�_�É�Ý
Ô�}Ø(Þ)�f [zÒ¤¿ 3.2.1-1] 
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Ù��Č�ċĈÛÞ�!�r|Ç!�k@Y:BDć
+pk@Y:BD0â�©s�.-�ITER
��Â�=VYSCYL�*,r|Ç# Ïd�0Ē'�¶�ÉĂ! 13.4m/sēpk@Y:BDĔ
������¶á×�Ë�! 231��ą�-��čÕÏÉº�Ø��- 250�*,(e��J3Q
2DĈÛÞ r|Ç!ÖĎ�gÔ�-�'KQW9BDË���Ú� 322��ą�-*�óñ
�����kHBJS0â�pkHBJS0&/-âú�!�¶�ÉĂ� 8m/s �ą�-�&��
pX�kRJT7@Y	*"EYN�!^u�Ĉt��$%��s�Ë��ą�-*�ÉĂ0÷

¯���-�@Y:BD0ā-Č�ċĈÛÞ	*"HBJS0ā-J3Q2DĈÛÞof �­

!��.�. 1.1� 0.56MPa��-�A2HY@5?BD��, r|Ç ÉĊ!�200�	*"
290�y�ÇÞä��.�. 0.029m3/s�0.056 m3/s��,�A2HY@ofē48jĔ�! 1.39m3/s�
2.69 m3/s��-�� 3.2.1-3�!�.��£�-�� r|ĈÛ05?BD�Ĉç��� 
[ÿ��_¥�å)6WMå�*-¾ÖÏ!A2HY@ć ÁăÐ)5?BDr|���
�

Đ�-�'�A2HY@Áă0��Î�Ċ0qÀò�-¢î��-�2016��!�A2HY@5
?BD r|ÃÁ�qvÔ�Ć��5?BD�Ñ)Áă	*"`¬¨È0_¡�Àò0Ą'-� 
 

 

��������

������������	���������

A2HY@X@Y:BD =DQ27Ìaþ�! ITER ��Â�Ïd� é�Č�ċĈÛ0ć
t×�gÔ��y�Çr|(200��5MPa)0ë�óñ0«¿���-����! 10MW/m2Ú� 

LQ>MÏùê	*"¾ÖÏē@W8=CW�! 3.6-4 MW/m3Ĕ0¦���3Äm·čîàÈ�*
-ÏüĀð¼(ABAQUS)0ë��ITER��Ú� ��� OGKUB7@Y:BD�p� 9mm�
�� 11mm  Č�ċĈÛ�ÍĉàČ0æì¹���gÔ��r|PFBD������¥0Àò
���@W8=CW ;2>! ITER��Â� 22x15x22(width� length height)��íď
+æì¹
&� Ê�! 5mm���� 
� 3.2.1-5 �=DQ27Ì�	�-LQ>M�®�­�IVY0y��Ïùê»cē¶�

10MW/m2Ĕ�ð¼ã½ēOGKUB7íď	*"=DQ27Ì� ²ďË�t�Ĕ0Ù����

��LQ>Mn�k 4B<0iø�-�'�@2Síď!DU2AS³��ß 1°l±��Å�
0ó�-�'�n����k�¶� 12MWm-2�ą�-�Z³�LQ>MÎ�����-ćt!®

�~"_¥Ý��*-Ïùê0�� 5.6MWm-2��-�Ë�t� õhã½�!�@W8=CW

íďË�!4B<ć�¶Ē(1021�)�ą�-��@W8=CW qãµË�(1200�)b\��-�
&��Č�ċĈÛ�	�-Čæì¹k ¶ĒË�! 331���,�_¥�Î� Æû×e�»c
�!Áă��0i������-�¤/.-�KQW9BD�ÖÓ�-6WMå�*-¾ÖÏ!

_¥��*-�.*,(�����LQ>M�*-íďÏùê 1 xb\�·,�Č�ċć Ë
�[´��� 4−5°CÚ���-�'�r|PFBD óñ�!��
�Đ����� 3.2.1-6�=
DQ27Ì� OGKUB7íď	*"Č�ċĈÛ ]ď�	�-ÏÉt�0Ù��r|Ç# 

¶�ÏÉº 18MW/m2!�čÕÏÉº 2/3�Ø��-�LQ>Mw �*-�z��0ïý1�
��p�è�+.-�&��OGKUB7kď�	�-Čæì¹ ª�ć�!�§×� 25MWm-

2�ą�-� ITER Ïùêöđ�� ð¼õh0}è��-�ô�Ü�p�¤/.-�¸ð¼ã

� 3.2.1-4 Č�ċĈÛ	*"e®�{J3Q2D
ĈÛ r|ÇSYD�ÉĂ���-Ë�[´ 

õh  [}è°Ò 3.2.1-1] 
� 3.2.1-3 A2HY@5?BDp ĈÛ 
� � � � � � � � � [}è°Ò 3.2.1-1] 
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­�);1CS:«���Å¼ìÚ	 10MW/m2/Ù�í�+�x�&kÀvØ��.,+� 

�nã¬�ÿ��&�¾�¯ó©��+ýxüùÏ����®å/õ%��Tæ�ã¬��)

,��\/����ã¬�(+¼�n/é`�+��h¼e�¥���*è�c�×�),+

3Sm(260-280MPa)� 2bË��÷�+�2015����7DQ=4l�jpMA=@/ 3±g¦Āá
Ð·�(*L?Po��LBDQ=4MA=@à_ć�x¤Ĉ�)�º��³'Õ*ò�¼ìÚ

/×������ã¬/Ü����#�õ�'�n�é`/õ%��º��³����ćĉĈ950�
���x¤���#/9Q����ćĊĈ�º"��jp/Ü�����ćċĈöïFS7º� 200�
"�£º��ćČĈEN8I»����+¥�¼ìÚ 10MWm-2�Æ��+jpMA=@�º�l

�� Ăd²���+öïFS7º��Õ*ò�/Ü����#�õ�/é`���jpćĊĈ

����¥����#	ÃÁ��ýxüùÏø�¥� 4.2%��+�º�T£�(*ćċĈ�� 4.0 %�
�¹���ćČĈ�»�V� 4.0Ć�(3)� !�.)���X|����ã¬���¼ìÚ¤�:
R57>RÞă� 900��ýxüùÏ�� 330�Ë��´ñÄ]º�¦*�¼ìÚ�Õ*ò��(
+��#�õ��â),������n�ÿ���ćċĈćČĈ���ýxüùÏ�wø��n(J
S97�n)����Ä� 200MPa/í�+	��(��øl� 80-150MPaË���3SmZU�s
"+Ò­�����2016����ą�öïº��ié`�+W���+�"��ÔÝ©���n
�ÿ��&©¢¾��)é`vØ��+	�à_¤�¼�³�(+©¢¾���o/×���ã

¬�ā���$�-�êĄ^��¼»�êĄÎ�(+ R&D	§",+lú��+� 
 

�����������
���	
�

�µçfçä��%���ÇÍHRE�Y°�çÖ����µÑî�(��µ�Ø�áë��

á��*�2014 �(*m¨Ä�®å/õ%��+�6D;1CS:���+~n� 0.5-3Pa Ë�
�ª[��µ37�¸û� ITER�yË�� 100-200 Pam3/s/Èa����×�+� 
 
ÇÍHRE�çÖ���®å 
ÇÍHRE��ITER��Â�*@O<2K/z$¶Ðy\^½¢/ôÓ�µ����ÛÌ/�


+������+�%�Éµðt�:SGl�HRE/�����0PC=4Ê UTM-6300FH
ćH2č5.0 m3/sĈ4N7/�����+	�¥�{µu~n	 0.64Pa��%þÃ	�á��+�


} 3.2.1-5 ¥� 10MW/m2¼ìÚl�

ª[���+º�l� 
                                [q×¡¿ 3.2.1-1] 

} 3.2.1-6 LBDQ=4ÞăćTĈr�ýxü
ùÏ�ÞßćUĈ���+¼¸l�  
                                                 [q×¡¿ 3.2.1-1] 
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��j_�ZcU�V¦����!$+@D:�h&¶�$���T¼�%��$����M�

[§���� UTM-3303FH¾H2À2.4 m3/s��j_�ZcU:9Pa¿	�$	���­�� UTM-6300FH
&{l���je1D;Rk<C:�w��� 2\�1D;Rk<C:¾}�³s 2-3 m3/s¿��
"��%"�w����%�% 3\�/+BDA<C:¾}�³s 1 m3/s¿	y«��$��  
®¥f|�}�®¬����Ye��±��	����	�4)=+�"��%�f&µ©�


$K¥���Ye�t�pQ�ª¥Gx�" 35m�siO���(b 3.2.1-7)��
���%�
f�u���0.04-0.06 T�¬��%$���µ©L¾8(?'4º SS400: SS41¿�X�& 24 mm
��%��µ©LQ���f� 0.0035T�s�>D)D�H��g�J&���� 
 
}�¢°�je1D;<C:\~��­ 
}�¢°��b 3.2.1-7�������d�)034E·�"}��¾}�Zq wdiv :1m �4B

'2AqÀ 0.3m¿�2'6D1)034�E�¢°(½� h1: 0.4m�4B'2A�^´¤)&¢��
2'6D1<D4���maI±�®¥��Gzkµ©L�53,?C(½� h2: 0.8m� q 0.8m)
&²#�<D4E·�"»�}��¾Qv d1À1.0m¿&¢��je1D;Rk<C:�¨$�

�}� & 16<D4����®¥���}�¢°� DT�]*/¾Rk¹ 2.5¿��P-C2+
1C/¾CDTtot¿&W¡���·`��S¬��!#¯N���-C2+1C/&T¼�$¢°�

�����%"�q¾h1�wdiv�h2�d1¿&®¬7?>D1���¯N���»�}��	� -

C2+1C/&T¼�$�d1& 1.0m (j���-C2+1C/À5.2m3/s)�1.2m (7.5m3/s)���¯
N��£��CDTtot = 7.5 m3s-1� 9.7 m3s-1��$����)034r�}�Z���E�}�¢°

����-C2+1C/	o�� 20m3/s�s��$� 
DT�]*/��je1D;Rk<C:�}�³s¾SpumpDT = 5.5 m3/s¿� 1<D4��#�\

~(Npump)&F�$��}�¹� Q = 16pdiv/[1/CDTtot +1/(NpumpSpumpDT)]�!#¯N�%�b 3.2.1-8�

b 3.2.1-7 2'6D1���$�k}�¢°�je1D;Rk<C:�¸¥¾18<D4�®¥¿ 

b 3.2.1-8 »�}�¸��Qv&(a)d1=1.0m� (b)1.2m���f]�1<D4��#�je1
D;Rk<C:~(Npump)�.92'6D1��cU(pdiv)�n�$�k}�¹(Q) 
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Ï��5E;-AW:��
(�tČpdivč
¿ñÍċ��~(1Pa)�Î½�¬Àû 100Pam3/s*£
(�� d1=1.2m `Y��(��#��1 GW>��'°}�GUF
¦ä��(��&� pdiv*
1.5� 2.0Pa�Y�(��
|ß�&�2}�(��Ď}���GUF�|ß��(�"�5E;-
AW:��%�ü�¬ÀÕ¡��¬Àèæ$¾��ùÜ���� Ĉ�(�X²����t·a

��17�p�Á�×¨Á��\ÿĉ�Čp�ÿ���âÓîĄ
Ùï�5-8��Ñ�č��

"��ă�¬Àû��u�(�Ý�&)(�\ÿĉ���
(¬ÀûæÔ6IMRW6NU�»

ç
µ!)(�2016����;-AW:09<>�èæ*õ"(^���'�¬À{cÜ��Ç
�)�b�¬ÀæÔ*õ��(� 
 
yÝ±È�

[3.2.1-1] N. Asakura et al., ISFNT-2015, Jeju, Korea (2015) O5A. 
 

�����������'( 
x�ÄFO8H	&¬o�)(ÅÁ(Psep)� ITER� 2−3i��(�"�[ØÆ17k�*á�

]FO8H�òø�%�;-AW:����¯�®�BTW*�u��dÃ(1eV`Z)�ć­å;
-AW:FO8H*ÌÊ�;-AW:¸��ÅíàCW2*��èæ
|ß�Ö�Č10MWm-2Ñ

�`Zč�r¤�(�m����öð��;-AW:¸�®Þ*dÂ�(¼§èæ
´��ëĊ

��(�ITER�ÆÉV��èæ¼§��ü���;-AW:����z��Ç*;-AW:6I
MRW6NU4W? SONIC[3.2.2-1�3.2.2-2]*ČIFERC CSC� HeliosY�čfË��»ç*þ�
���_����³���q¶Ú¹[3.2.2-3]*õ���;-AW:R<3ü* 1.6m �%� 2m �
�� 2��èæº�����ċ�¯�®�(Psep� 80%Ñ�)*è���;-AW:öð6@P/*
\¥�»ç*õ"�� 
 

��������%)!�� ������ ���� "&�	
�$����
�#

������

[ØÆ17k��%(¯�®�;-AW:öð*è��(���'�]FO8H�òøČ6U

2S>SU¯��rv¯��%�Û¯�*©�č�%� SOL(Û¯�*©�)��
(¯�®�
(Prad

main�%� Prad
SOL)��u��;-AW:èæ �äì����Āh�(�X²�[ØÆ-/U

��s~Čnimp/neč
�u�(���%']FO8

H\� DTFO8H
�ú�)(�"��òø��
nimp/ne�rĂ�)(��&��Prad

main��u�%'

PsepČ= Pα+PADD-Prad
main� Pα:,QD+WuÅBTW�

PADD:ôuÅBTWč
 HLW?÷ÐājÑ�[3.2.2-
4�3.2.2-5]�dZ�(�x�Ä�¶¢�(ċ�ý�
ó"¨ß(H98y2[3.2.2-6]� HHD+2:W: 1.2)*£(
��
ą���(�;-AW:FO8H�6IMR

W6NU*á����'�x�ÄFO8H	&�¬

oBTW�%�é��)([ØÆ-/U����

��»ç��� 
�67=J4W?(TPC)�%'»ç�)�x�ÄB

OKW:ČJA Model 2014č[3.2.2-7]�����öð
*á��" ITER�¿ñ���lh°*ċ�è��
��((q95 = 4.1)����"FO8HĆÁ*d�
(Ip=12.3MA)��w¡*���Čap=2.42mč�(Ú¹�
ċ��öð�«½��(”Greenwald ��”
d�
ČnGW = 6.7x1019m-3č�eÒ����� ITER%'#
2-3sÑ�d�è�Č<ne> = 6.6x1019m-3č����(�

x�Ä��FO8H�YZ[��¨*�e6.Q

�%'ªr�(�"�FO8H�ćn��*

ã 3.2.2-1 x�Ä�%� ITER�¬oBT
Wêg��òø�¦ä�¯�®� 
�

 JA Model 
2014 
(steady-
state) 

ITER 
(Q=10 
inductive) 

Rp(m) 8.5 6.2 

nimp/ne (%) 0.2-0.5 
(Ne/Ar/Kr) 

0.1-0.5 
(N/Ne?) 

Pa+PADD 
(MW) 

350-440 170 

Prad
main (MW) 130-160 ~70 

Psep 220-280 ~100 

Psep/R 
(MW/m) 

25-33 16 

PPFC (MW) <70 <50 

Prad
div+sol(MW) >150-210 ~50 

frad
div+sol >0.69-0.76  ~0.5 
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ITER(�ĆD:d*24�´�ð)240ò­s�x*ü �&�5(κ95 = 1.65) �(�÷�'�5�
JTbPcAH*��5¢°(nsep),�<ne>+ 1/3-1/2ã°(�5( 2.2-3.3x1019m-3()4 ITER2
4s��L:SiK'+Á¥¿�+��1WbI[Ó°+sl*,m�'�5� 
� 3.2.2-1(a)* ArméĆ?H|¥Ĉ+��*r�Ëô���(Pfusion)�Prad

main�2- Psep+��7

á����'�Xc;]�2-KhBHOh+óäĈ,j (nHe/ne ~5%�nW/ne ~0.001%)(�#�
Pfusion,×Ãªć*r�Ò¨� 1.5GW ql*)5(~*WbI[+óä=Rd@i�2-YiK

x(�N~3.4)7ì»�5#/*Ē� HHV8AKi+Ăº�÷þ�65�.#�Prad
main0���5#

/ Psep,���Ò¨��nAr/ne~0.8%ã°' H_iQąâċx[3.2.2-4].'sl�5�2015®°24
κ95 >1.77Ý¼�#/¦tG<düù7Àñ�&�5��κ95 =1.75(�#��+ýu7� 3.2.2-1(b)
*á��WbI[ďÑ+��(¢°+��ē<ne>=7.2x1019m-3Ĕ*24 Pfusion>1.5GW()4 HHV
8AKi+÷þxē1.2-1.3Ĕ0q�(�ã°()5�nAr/ne ��*r� Psep,sl�5� H_iQ
ąâċx7¹·�5µ÷,Ö���63+ï£24 1.5GWê+��Ô+L:SiK+Íú*�#
4�Ē�Á¥¿���ēfrad

div+sol =Prad
div+sol/Psep ~0.8Ĕ +G\`eiGah',�ö 3.2.2-1á�Î*

nAr/ne=0.5%7Č°(ï��κ95 =1.65-1.75 *¤¶�5 Psep=220−280MW 7¸ �#�!6*¤¶�
5L:SiKüù+Tgi�ÚTb^iKēPsep/Rp = 25-33MW/mĔ, ���
 + ����� w()4��
Ā�-L:SiK}t' 	��
��ã°+Á¥¿����µ÷(ï�365��

�

���������	��
������������	��
���
	��

����

�ç*û�#2�* ITER(Ïÿ�& Psepē=220−280MWĔ,Âw���#/L:SiKüù*
÷þ�65 Psep/Rp, 1.6-2w()5((0*� «WbI[+��Ô', nsep+ü x0s�)5

�(�3�2015®°*, 2CiH+L:SiK²Ù7¾Ì�#[3.2.2-8]�j%Ý, Ldiv-o=1.6m (
�#²ÙÌē� 3.2.2-2 (a)Ĕ'�4�ĕ%Ý, 2014®°*�Çùæ7õ$#�yL:SiK+e
NBĉēLdiv-oĔ7 2m(�#²ÙÌē� 3.2.2-2 (b)Ĕ'�4�ITERL:SiK (Ldiv-o =1m)(Ïÿ�
&!6"6 1.6�2w����L:SiK>JNP+F:I,�ßå¡�1Pf:LdD:d+F
:I(~*ăčv�+üù*0³đ�5#/§���5�(�Æ.6&�5��{ ,L:Si

K*÷þ�65ØÚüù+Õ'Íú7ā/5��+Ď�SNVd+Ċ�Ć+¬,�ã°(���

yL:SiKÉk'+àÐĐ+¯�4ēflux expansionĔ��ã°*)52�L:SiKÉ+Zf
:LdzÄøē�yL:SiK'!6"6 20°�- 25°Ĕ7ü �#�L:SiKÉ'+à�íU
NM, 1.5-2.0°'©�üù(�&Å§Č°(�#�2015®°, ITER(�Î*nyL:SiK*
cVeAK7üî�#��è�½Ðüù+ÅĄ�+Ď*�3*Íú�5� 

SONIC G\`eiGah',�oWbI[+�ĀĆ(r/a=0.95)*�Û(core-edge boundary)7üî
�½��65TgiēPoutĔ(WbI[è�È(Γout)7ü �5�Pout ,oWbI[+�ĀĆ

(0.95<r/a<1)'+Á¥¿�ēPrad
edgeĔ7 Psep*��#x*Þ±�5��p�+ùæ',ÏÿÜs¢°

 

 
 

� 3.2.2-1 GHO]DiQ*25ýuëÊĖ9dEh¢°��*¤�5Ëô���(Pfusion)�o
WbI['+Á¥¿�(Prad

main)�oWbI[�3+½�Tgi(Psep)�(a) κ95 =1.65ė(b)κ95 =1.75 
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��� Ar����$�� Prad
edge =10-15MW�z

�QÇ�1EINP1JO�� Pout=250MW

�mv���Γout� 1x1022 s-1���SONIC½®�AK3D(*O����Ë�±����6(<
P5���S¶� AK(CP:Ê�"¹�	�0@6(<P5�"���� ITER �©�#6
(<P5+47:�Ê�"¹�¿½����$�½®&¹� SOLAK3DÑp��r^ÂÈÐ�
3.2cm}����$	�l 3.2.2-2�¬���`r6(<P5&Ç³�$ SOL�6(<P5AK3
D�sÊa&+<P���$���\�� ITER�¿½[3.2.2-9]�[¨���$]�χe=χi=1.0m2/s� 
Di = Dimp = 0.3m2/s����BL)F�!�5O.28O�ÃÆ��y�t� µ�������

���SONIC½®��AK3D;L?:e��²�Ä�%����� 
2015����zo�6(<P5�¥(Ldiv-o=1.6m)�,2=? 100Pam3/s(5.3x1022 s-1)&¹��'M

/ O , 2 = ? Ì & À � � $ � � � ! # Prad
div+Prad

edge+Prad
SOL & Pout � 80%Ófrad

tot = 
(Prad

div+Prad
sol+Prad

edge)/Pout= 0.8Ô���1EINP1JO&T��¹��©�$6(<P5�¥��
�$Ï�¼6(<P5�§��6(<P5AK3D���$R°¤É¸e������¾&¹�

��Wºª� SOL AK3D=KGP5����r^ÂÈÐ�4=K:L-2�Îuw�	
ne

sep=2.4x1019m-3�Z��� �#�Te
sep=350eV� Ti

sep=740eV�Ò ��$� ����«c´��
�Îu�£��w�a{Óqe

//Ô�f]}�4=K:L-2VÅ� 1.9mm�2cm }� SOL ~n�
3.1mm�Ï|�z

�#���¢� go¡� ITER!#h��¿½�X��$��Å��
%
� Goldston�!$£��H9M[3.2.2-10]�� 2.8mm	U�
%$��
,2=?�qd�Y��6(<P5��¯uL0(-LO.	qd�Òw��6(<P5��

$	�R°¤(*O�L0(-LO. qs��y�t qd�$�l 3.2.2-3(a)�¬���,2

 
l 3.2.2-2 2015���6(<P5�¥��¾�Õ(a)r^6(<P5�N7.Í(Ldiv-o)& 1.6m�_
�» 25°� (b)Ldiv-o=2m�_�» 20°�`^6(<P5�N7.Í(Ldiv-i)��1.6m� 1.7m�k­�
[iµ�¦ 3.2.2-8] 

l 3.2.2-3 Ldiv-o=1.6m�6(<P5���$,2=?qd�x�$(a) Psep� Prad
SOL+Prad

div� Prad
div�

'M/O=?Ì�!�4=K:L-2w�(ne
sep).(b)`r6(<P5����$>P-£Á·�

!�6(<P5���£�.(c)ÂÈÐ SOL���$'M/Ow�bj�6(<P5��w���
É¸e�.���'M/O,2=?&À�� frad

tot = (Prad
div+Prad

sol+Prad
edge)/Pout = 0.8���³� 

                                                                                                                                           [iµ�¦ 3.2.2-8] 
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BDä* 25-150Pam3/s��n�'� ne
sep � 1.8x1019m-3�% 2.4-2.5x1019m-3 �n��W¦�frad

tot 

= 0.8��'�"��Õ�+P3T/5ä�·��'���ç�Prad
edge � Prad

SOL��n��)��

��&�9,AV8���'¤�££���o��
�(Prad
div/Psep=0.67-0.64)�9,AV8¼ÛÑ

k���z 3.2.2-4 (b) (d)�Å�°��FN6G¼¶¬(qd
plasma)�,-T�ÔêiÌt(qd

surf)�¤�£
��$'BSV(qd

rad)�$�`ÇiÌtÈ�$'[�Ë� (qd
neut)�tØ��'��é¢×FN6G

ë}(Ti=Te~1-2eV)�� qd
surf� qd

neut��n��FN6G¸��ï�¢×FN6Gë}(Ti�Te>10eV)
�� qd

plasma�íÒ��'�he9,AV8�gë}����	�¤�£�ë}�9,AV8­�

X¶�Í¡
('�"9,AV8­���Êy�é¢×FN6G��&¤�£��$'¼ÛÑ�

�
��W¦��e9,AV8���5=N,0º�Þ�ë}ðrdiv <14cmñ��he9,AV8
�u°�¤�££��9,AV8­�X¶�Í¡
(é¢×FN6G��'��5=N,0º�

%á��'��(¤�£��9,AV8­Þf�CV0��& qd
rad��n�'�u©��¸�#

�n�¢×FN6G��'���4HKQV4MTÌ®���hU�e9,AV8­�¼ÛÑC

V0� 5MWm-2�_Y��ITER�u°�8T15;TUJ@ER:0�$'²jpL?:= Ó
�â�sÐ��)('�����é¢×9,AV8�J<OT1���é¢×9,AV8FN6

G�è�U,-T¸�� 1eV$&#_Y���Õx�À{Z¨�ª'���¾���,-To�
a»µ���&iÌt�ß!�,-TË�¬���ï
 qd

surf��	
�'�W¦�=.G0�î

���'é¢×FN6G��,-TË�¬��	
·��'�"���J<OT1�#u°�w

ì��&q|¹��é¢×9,AV8Úb��"�§��Ö³��Õ��'� 
�

z 3.2.2-3 (b)�Å�°��/5BD��n�$&u�¤�£�mt�#�e9,AV8��¤�
£�k����&é¢×9,AV8�ÃÁ�'ë}� 7cm�% 15cmÆ����&�¢×ë}�
À('¼ÛÑCV0� 8.5MWm-2�% 4-5MWm-2�_·�'�u©� ArBDä�·��'�"�
SOL���' nAr/ne� 1.3%�% 0.4-0.5%�·���\FN6G�� nAr/ne#45;I2V>��

��'Æ�ð0.5%^Yñ�l�sÐ��)('������|�9,AV8�¾(Ldiv-o=1.6m)��
100-150Pam3/s�/5BD��Õ��&����9,AV8¼ÛÑ�l��sÐ��)('���
���e9,AV8�¢×FN6Gë}�� Te

div=20-30eV� Ti
div=30-50eV��&�½�é¢×ã

���Â]Þ(rdiv=15-20cm)��Ë�¬#±ÝÄ�	
ðΓi
div~1023m-2ñ�ITER$&#¤è©æ� 50-

100 c^X�	���àÜ�q|¹���v«�£Ï���
('�4HKQV4MT�$'¯
Ù� 2015�$&å�
(�[3.2.2-11]� 

Ldiv-o=2m9,AV8�¾�4HKQV4MTÌ®�����¤�£���(Wrad)k��±Ý�z
3.2.2-5�Å
('��e9,AV8���'7BN=O05�´�� Wrad��n� Te�_Y��

z 3.2.2-4 /5BD 100Pam3/s (5.3x1022 s-1) ���~t�9,AV8FN6Gk�òhe9,A
V8���'(a)ne� Te� Ti�$�(b)¼ÛÑ�k���ÇÉd.�e9,AV���'(c)ne� Te� 
Ti�$�(d)¼ÛÑ�k���ÇÉd [rÎ¥¿ 3.2.2-8] 
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Ldiv-o=1.6m � 2m�2(6C1O�W�f��#��W�I�(Ldiv-o = 1m)�Wrad�p^��$�

ITER�f-(/�2(6C1��j�9</;'�}�$�����
"�lbk_'\S�$ 
g���$�h&%$����t�" Ldiv-o=2m2(6C1�����07<4=+.G���
2(6C1s�
"�Ew�� 80cm��"�j�9</;��$�Dn�]M SOL���� SOL
� 1.1cm����`r�c���� Wrad�\S��%�H� Te�JF�2(6C1s���I
���}�$��2(6C1?3,����� Wrad �\S��j�9</;��}�qT�h
&%$� 
]M2(6C1NK��lbk_ Ldiv-o=2m 2(6C1����^	
�$(81MW �"

110MW�\S)�2(6C1{��Qd��PM2(6C1�X 3.2.2-6 (a) (b)���N�Y��j
���#�qd

surf� qd
neut X 3.2.2-4 (b)�W�f��N{�� 5.5 MWm-2 �W�f��$�]M

2(6C1(X 3.2.2-6 (c) (b))���j�9</;�Y� 24cm�e�$�Wo��j�9</;�
��$()B�`r�xc�$��N{�� 2.5 MWm-2�^	
Jx�$�����]M2(

X 3.2.2-5 (a) Ldiv-o=1.6m �(b)2m 2(6C1���$]M2(6C1���$lbk_Qd
�*.78 100Pam3/s �.]M��� SOL��9</;[~�"���(c) 0.1cm�!�(d)1.1cm
��R��v��]M2(6C1���`yf�!�lbk_7ACafQd(5>z�"
�:@(2>��'u����) [U�m| 3.2.2-8] 
 

X 3.2.2-6 Ldiv-o=2m 2(6C1���$*.78 100Pam3/s ���ZV�2(6C19<
/;Qd�PM2(6C1���$(a)ne� Te� Ti�!�(b){��iQ�����L.]M
2(6C���$(c)ne� Te� Ti�!�(d){��iQ�����L [U�m| 3.2.2-8] 
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@R;¯g_��¼·�^¸� 65MW 	' 50MW �´áÆ����"��<-@R;��
)
nAr/ne�VÎ¾-0P�L7-4LP5�p�&(�p�)
�SOL ��
) nAr/ne� 0.45-0.5%
�|È���)�� �  

������������

Q±Ó{ko 1.5GWÈ����äà+Ô�u�»CK:FÚØ���´áÆ^����)
VÎ
¾29f��&)§�¦�+�p� SOLw�<-@R;� frad=Prad/Psep=0.7-0.8
�Ö��)�S
ª�CK:FÚØ��ïi��+ ITER &(%ô��CK:Fî·w�����p
¶$'*)
�h��YCK:F�½©�ç�õHe��´ 5%ö,M6Pf���{� nAr/ne=0.5%È�\U�
më�*)� 
Q<-@R;ÚØ����ITER&(%��� Psep/Rp(240MW/8.5m = 28) +����£k¼AOR
�����<-@R;é�Ä�)÷É��À(Ldiv-o=1.6� 2.0m)+¥²��ô�§�¦�n{õfrad=0.8ö
+Ú��� SONIC 8GINR8JP+Ô��Ï°�W<-@R;�ï¤×CK:F
Ã¢���
BR4¼ÞÒ+ 10MWm-2õITER ���ÚØER9ö\U�^¸�)��
zÑ�Ð�'*)�
Sª���ì� SOL��
) nAr/ne� !mëcÈ��å�)�$�YCK:F��½©Í��

ç�^¸�YCK:F��§�¦���p��$��'�ô���CK:Fäà
«"*)� 
Q�d<-@R;�ælï¤×À ��(�Ldiv-o=2.0m <-@R;� �
ï¤×CK:Fñ�
+<-@R;¯	'&(T·�	��Ì��Ã¢��)�$�BR4¼ÞÒ�^¸��«"���

Sª�[��Ï°��YCK:F��
)½©Í��ç�|È������ 
Q¬Ï°+y
 2016���<-@R;CK:F�m�ÇË���÷É��À��
)§�¦�n
{+^���ì�<-@R;äà�Ä�)VÎ¾29É��§�¦�8>L0�´á�<-@R

;�À�¾Â³Ù+ã$)�h��½©Í�w�DL.Hº�£µ¿��³Ù+ê��)Z��

�)� 
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����������������$��

�����������
%� �����	��
"�!#��
������

u�»�ï¤×<-@R;���X�Í���
�®�=1F4�ó�´��ô��e�Æ�

t��)�$�X�Í��â�j~xq°
èÖ��)�Ð�'*��)�â�j~x
ß�)

�X�Í��îí
aã�*)�$��}�Õð��
)-0PÍ�­�jÏ{�&)¼ÞÒ


�p�)��
¡��*)�Sª��X�Í��îí�]��-0P����p�î�¹��^

U
ã#�T·�ÅÃ�)_ÊjÏ{
aã�*)����<-@R;¯��ÕðjÏ{�&)

¼ÞÒ
^¸�*)zÑ�%�)�"���*'�Í�Q/?M3R@KP9��r�&(�ï

¤×<-@R;�¿�Q�¢
�r�)��%Ð�'*���Û`�u�»�<-@R;¾Â�

��èÖ�Üò�Ð�'*)� 
u�»��
)��&��â�j~xq°����Ý�)�$��BA DDA s|ÇË���b
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�xz�Ð©�+�¼®Ç}E;I[3.2.3-1]-¨��R\¿�-»����¿��¨��:5<2
M5���_Z9/>M8�«c�hy{�� 7x1020m-3�×
�H/BK α ´�¡½Ï� 1mm
UN��*�$�Ç}`pk�'*ÓÒ�YÍ�R��+*�q 3.2.3-1��Å-¬���Ç}Æ
Ê-¶����un�9/>M8�É[&@H/AM<Ös��`³nj���Îª��*��

|��Ç}ÆÊ-¶��*��Ç}`pk�')ÓÒ�YÍ�+�"�.��Ös�ÓÒÖs�

�*���,
��� 
 

 
���Ç}ÆÊLpkE;I- SONIC3M=!²#È#�Ô�À9/>M8@H6B��&9

/>M8¦Ä¹!O�*�Õ-ÂX�*�$��R\¿�³��t��g� 2mm�­Ñ_�Ç}
ÆÊ�#-¶��*���]pkLÆÊE;I�-Ð©��[3.2.3-2]���E;I�')R$Ç}
`pkf�-o.�ÓÒ�;M8AM5�W�m·��)����ÓÒ;M8AM5�µ���

*S��Á¯�Ñ�ve��� SONIC3M=��Ç}ÆÊf��ÂX-m·���� 
Ç}ÆÊf�-l)^+� SONIC3M=-¨���Qg� 5.5m��ºnad 1.5GW�hr¤

-|Ã���9/>M8¿�-»���Ç}pk�')ÓÒ�YÍ�+�³��5<H/1¥É

[�Óy	' /0K{��ve�Óy¢��VN�P�°y{��¡~�¾(+�Øq 3.2.3-2Ù�
�
��q 3.2.3-2(c)�¾(+*'���_Z9/>M8���É[�#��Ë�Óy	' /0
K{��¸�¡~�*³���(+���+��ÓÒ7M5ØP�°yÙ�¡~�`³n7M5

Ø/0KLÓy{�Ù�ve�>HK5�'*%��¶�(+*���³��9/>M8�¦Ä

¹������wZ� 10%�_Z� 20%�¡~�¾(+��T�����?HDM8�hr¤9
/>M8�	�*Ç}`pkf�����¿�-Í$�')±��×�R£4CFJM4GKÐ

©-Í$*� 
 

q 3.2.3-1 _Z9/>M8�	�*ÓÒL`³nj�Ì�b� [i¶�§ 3.2.3-2] 

q 3.2.3-2 (a) (b) _Z9/>M8É[�	�*/0K{��­Ñb��(c) _Z9/>M8�
� ��{�L¢�b�[i¶�§ 3.2.3-2] 
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������������

������	����������������

>0FW=����Q804QU5�*[°÷���ī¸ĎIP;L�éä{�÷�¶Ñ��

��Ĥĉ�§t-³��ĳQ804QU5�>0FW=��[°÷����ćóvÊ-Ă±�*

­ĉ	�*�îuý�Çþ�+��[°÷��µw�>0FW=¥Þ-ÅĢx�*Y�Ĥĉ��

*	�[°÷�Ĩćó�'*´ºVĞwĥ_¹VÛc���$[°÷�p��¦ĭ-~
���

ùÊ�IP;LÔ�p�%ī¸ĎIP;L�p�	�x�*�Ą°	�*�#�÷�qª-Ă�

*Y��Ü¾÷��'� He×¶Ñvà-�ĥê�Ĕh�*­ĉ	�*� 
SONIC �[°÷�ĨćóNBR��Ĉ-ĝ$*���)�¿ĬñBW=�(ćóSWC-Đ

õ���Į£G/@A/U5���BW=JW:x���BGKĚdô�a����
�ćóSW
C-ęĜi»�(Ò$*²Ó	�\�Î�% ITER�eå�+��* SOLPSĴEIRENEĵô�7W
D�[°÷�ĨćóNBR�å�(+��*	�Ûc�i»	ğ�Ĕh�+��#�����ı

	�*[3.2.3-3]�̀ ��+��è�)�â�ïKAU9ORĚd����ãĖĐõ�©(+�¬p

¿ĬñBW=[3.2.3-4]�(ćóSWC-Đõ�*ÁÓ-·å��')Ïí-Æ��BW=JW:-
Ìö�������áÃÙ��p�-p��¬p¿ĬñBW=	Í
��)����$p�-p�ć
ó�ĩ���NUA2RT7WD[�ĘĠěė�����º]Číàp��ë^Ğw1ER3W

g�°-Ï��Ă±�
���#�÷�Ğw	!�.��,(��¬�º]Č��®�*ćó-

Úċ�*ĐõĥrÕ²Ó	e��������ıÙ	Ð���*�­ĉ�¿ĬñBW=JW:�

´n�y�Ø��
�`¨�ĕı�ď�*� 
 

Yđ�ÁÓ�À��¼m��ćóSWCBW=JW:- SONIC �[°÷�NUA2RTĐõ
7WD NEUT2D��Ĉ���á��Ķ:A@Is�NUA2RTĐõùÊ-ăÄp����[°
÷�Ĩćó-Ă±�*|«Đõ�'��� č-Ò$*���Đõ²Ó���¤°%}Ç°�Ë

ē-ĝ$��*�[°÷�Ĩćó	y�Ø>0FW=�{"��°ê�¦ĭ����#�Ý�8

H>0FW=į���
*[°÷��ÿvÊĴ� 3.2.3-3ĵ	ĳ#)�¶ÑKUI�÷�¶Ñĥ�
�	Ċ(+*�Åøê�� č����¶Ñĥ	fúĥ�Ħ)��'��8H>0FW=��u

��x�*�Ă�(+*	�[°÷�ĨćóvÊ�')>0FW=į��8H>0FW=į�-

Ā�¶Ñ:T@C��,&*7U>4=U:	�x��okV�k>0FW=�8H>0FW=

�[°÷��u�-ÂÏ�*vÊ	á+��*�čģ�+*�[°÷�Ĩćó	Ă±�+�ùÊ

¢�ąæĆð	ÿ���[°÷�	÷�<W:��*=W6@CÉĚl�Öç�*XÁ�IP0

JWCDWMYk��<W:�(ġ�ìòį����¡��u	Õ��*���Q804QU5

[°÷��L4T�p���
�¦ĭ	Ċ(+*�̀ ¨NBR�7WD��¤°-Ëē�*�$�

7WDĨJU?LW4����ý¥Ĉā���ĉ�VÈb-Ī����ĲËē	Ĥĉ��*�¯

,+*�jİ°�ĳ�[°÷����¬p¿ĬñBW=JW:�´n���y�Ø>0FW=Ē

Đ��Z�*NBR%BW=JW:�ħé-ûü�*� 
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���������	���������

���

|ý�<Y9UFU�.�!AKUFUA5G[@d� �nģï�ó�Īg�1¼�A5G

[@1\Ć�nģA5G[@��2��.�SOL óÛĶ Įİ1¨��A5G[@� óxĂ
ĢĀĬ1f"�ó�­è�ç³��.��� ­¸�!A5G[@:5U1ďÆĔă�.�p��

Ľ� :5U�LS>NĴÞ�ğÈ� ĠĴ�´Đ��.�±���A5G[@:5UĴÞ!Ġ

¤ A5G[@+-�y�.�(�Ęe�:5U Ĕăgă�¢�ĔĒ!īĐ�ĖĹ��.�\

È�nģï�A5G[@ó�Īg���a��=[H[XA5G[@(SXD)�[3.2.4-1]	+#�ĳ
ĀÌ�(Snowflake)A5G[@(SFD)�[3.2.4-2� 3.2.4-3] �ĺò÷�û�*Ù¡�ģ(,/��.�
BA~�ãĔĒÝz(DDA)�!Ġ¤ <Y9UFUó�Īg1�ÎĔĒ��.\È�~�ãĔĒ�
	�.nģó�ĪgA5G[@ �ą·����æê�#¢�ĖĹ1Ôē���.� 
 

�����������	�������������
��
���

2012−2014§��LS>NĴÞ 14.5MA�Òĉ�tx 3GW ~�ã SlimCS(Rp=5.6m)�Ĕă�
ą� SXD	+# SFD1Ôē�� [3.2.4-4]�SXFU�.�! SFFU gă1½��nģLS>N
¦ČĪg1Ēú��.+� TOSCA:[D1ĭî���SXD!åėć�����mA5G[@�
Ĕă�.��ĵ¿đLS>NîëË�!A5G[@ĬĻFUä
,A5G[@Ñ&� MW5A

UĬĿLdivļ Ĭ�uÍ ÀÓ[3.2.4-5]!_´Đ�¶0/�bÁì7?BC��&.­è1Ôē�
��A5G[@:5U1Ġ¤ +��CW5AU:5U �Ļ^ļ�Ĕă�.�:5UĴÞ��

�
�y��100-300MA�Ħ��é·����(�CW5AU:5Uq�Ĕă�.�5Y@[T
Y8�� A5G[@:5U Ôē1ģ(��SFD[3.2.4-6� 3.2.4-7]!FUäcĝ�óÛĶ�¨�
-óxĂĬ���
�.ó�Öġ ç³
,GBJUĩ ĭ�¥1¨�.��)�à�1ß
�

�.�SXD�! SXFUäcĝ�óxĂęı�f#ĻóxĂĮİ�»«�.ļ�LS>N hâ{
�LS>Nü�Ð ÅĤ�+.A5G[@åėć há�Í¯�/.�SFD �!¬ó�m�):
5U1Ĕă��:5UĴÞ)��
�.�( SXD+-ĔĒ�Ĳ����,� SFD�! CS:5U
1¦Čó�:5U���jì�.´Đ��-�aLS>N­è v²�)®ķ1�%��(~�

ãĔĒ ĖĹ!���ĔĒĖĹ!pĠ�.� SXD ĔĒ�+-�Ê�Ą�,/.� 
Ø��SXD1 SlimCS�ħì��¢�ĔĒ1Ôē��A5G[@7?BC�`·�ĨĈ�5Y@

[TY8:5UĪă Ç�·1�-���5Y@[TY8:5UÆ1ľÎ&�á,�.��1ô

���5Y@[TY8:5U Ęe�ĂÏlč���!�(1) åsê°�:5U£�(R&W)�ą�
Ęe�Ï Nb3Al �ì{(bÞÂ�1á,��(þ�J4SPYC� Ďi)����ĭî�(2) C
W5AU:5U(TFC)Ĕă°�� qm� £�È�(3)Ĵóx1��.:5U Ã¼ĔĒ�¢�
ÔēĖĹ�Ą�,/.��,��(4) 5Y@[TY8:5UĔă°� TFCĮ1Ġ���ñø��1
ÿ'ù�.´Đ��-�\Ģ Ĕă¹ÜZºċ�:=C há)ĖĹ��.�d] ¢�Ôē�

y��SXDLS>N¦ČĒú1�,�ģ ���LS>NĴÞ ù�]�Z^�Ë�	��ŀTO
@[
,A5G[@Īg�õĊ��ð°+-=CS58ä1A5G[@Ñ]�ā¼��Ğyå1

ĭ��.¦ČĪg v²<ET61ÔēZÀÓ����,��SlimCS� SXD1Ĕă��¦ČĪg
�����A5G[@<OQV[<RY:[D(SONIC)1jì���3U;Y_ýæo��+.Ä
�r}�ĵ¿đLS>N ë¸����ĕk���Ġ¤A5G[@� Ēú��×���ĜLS

>N$¾t�/.HX[ĻPout= 500MWļ 92% (Prad= 460MW)1Ä�Â��ÅĤ�����Ġ¤
A5G[@�Úě���A5G[@Ñ ¨�ĸ��ĵ¿đA5G[@1ë¸�*������Ë

�I[8åėć! 2/3ö© 10MWm-2�á��.��1É,
��������Ä�Â�w�1

92%&��y�.LS>NĥĚ�åėćI[8 10MWm-2�há įí���Ĕ�!�ITER  æ
êZ¢�ĔĒÕµ ªĬ���ĔĒ!Ĳ��[3.2.4-8]� 
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���������#��� �����	 ���
��!�
���%"�&���

���
 $�

2015{}� 4.2.8°�»���·f[` 1.5 GW�Rp= 8-9m3-7�ek �¼³�( SXD+�
±Í+¥���º��(j 3.2.4-1)�-K9LHK01-I(#8�#9)�É�+CG7DÉ�­}!�
RO�
(�!��_°(3)�����CG7D
%�hi�1-I�ªm�%(q
�Éª`
(920MN)�1-I#8 �¨¥����ªm~}�\x+½ ¼³Q³+ 50cm ­}¬b�(���
430MN!�R��
(��®��º+Ä"��SXD��:-@L9�£�����ª`²���
�ÀÈ�ª�Ë|�'�:-@L9YS�oa�(��£�ª�Ë���( SX ?I¡PÂ
(Ldiv=1.6-2m)��q��((j 3.2.4-2)�£��j�«��8AG>H06�Â�ª�ËÏ¿ÅË�
�ÀÈ 1mmpÐ���L//�Ãy�9-@L9ÇQ��Á�� 2.6U��(�SlimCS��Á��ª
�Ë�|�'�v����qd��q
��" L//�q
��(� 

3.2.3 °�Ãy:-@L9¹¯���[AJL+ Pout= 250MW �����SXD ��µzoa�
Ï275MWÐ�,I2K/6Xu�%'�� 80%+�u�r��mf�����º���¹¯¦E

<4F+j 3.2.4-3 L'F;hpZan17L�EH&�(4?�OVCJ>Tjc^k�Y 2�JE:a
Zer`oc\L!<��=SO����R56Y%QG;SXdn#I& 8?��L�?VCJ>T:
��aZer`�M��+N2�MaZer`SU�@AKU(60°):&�(MfcbR 2.8°J�@AKV;
�,aZer`gl_iM�
N:gl_i$/*?PEX��DWV;��T��g�V�

χe=χi=1.0m2/s� Di = Dimp = 0.3m2/s�����¹¯���CG7Dt}+ ITER%'#Î"(��
+�s�����"�1,.<5n§�Ît}¼sÏne

sep=7x1019m-3Ð���SOLCG7DAGE
L9��ne

sep=5.1x1019m-3�Te
sep=236eV� Ti

sep=513eV� 4.2.8°��Á��R���(��[AJL
�Î��Ê�¸CG7D�¥����^��*)(�� �  
j 3.2.4-4�«��
'Ñ£�pW� SXD�q
��u�r�Ìl� SX?I¡%'#N��¬

b��8AG>H06PÂ�|�Ìl�Ê�¸CG7DÏTe=Ti~1eVÐ��(�����j 3.2.4-
5 (c) (d)�«�%���pW:-@L9��� ��¹¯ÌlÏ14cmÐ��BI=9<;�¤��
�'�CG7D¢¾¶
%��u�r�%(¢¾¶�#��w���q¢¾¶� 4MWm-2­}�

RO�(�CG7DR�c�¡�^¡�´	&)(�M��ZW:-@L9���q
��u�

rÌl��Á©:-@L9��Â���15cm­}!�Ê�¸CG7D��'�ª�ËpW���
��¸CG7D�Æ¬�(Ïj 3.2.4-5 (a) (b)Ð�4.2.7°��º%'Î� Pout�# SOL��t}�
Î��}�R��"�Ê�¸:-@L9�¥��$���´	&)(�2015{}]��Ît}C

� 3.2.4-1 	
".-(Rp=8.2m: Ip=14MA: 
Pfus=1.5GW)L��FVZq`rmq[aZe
r`]ZnY.)EG SXD.-�; 

� 3.2.4-2 2014 �	
".-(Rp=8.2m)9 M
SXD:SlimCS(Rp=5.6m)M SXD =SO2�M
aZer`sLdiv=1.7m J 2.5mtL=BVdn#
>TMhpZan17L�FV(038��
1mm)&�(17 L//J&�(M�?UM��; 
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_���!�����a�04(1�W
 "m��!�
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8B�+#/9*�����04(1V�&9.�TOSCA���y"���C��GKq���
!B�+#/9*n`�SXD� SFD�����{LZu�t^"f�	�
�TO���sv�
�"m�
��GKq��x�!�Y� SXD���
�>S#7*957%8&#6����
�~����04(1V��E]��r	� SFD� Qg�Dd
���a�04(1ywi�
��\k���+#/9*�� SXD���:������U�$),-��!<bI����l
"|
�� 

� 3.2.4-5 (a) (b)��(������)"(c)(d)	�>SXD ��?3.5=
2&)6:17�
"�����)���
# 

� 3.2.4-3 Rp=8.2m )���($%,
SX 3.5=2��' SONIC ��840
9# 

� 3.2.4-4 (a)(b)��(������)"(c)(d)	�>SXD�
�?3.5=2&)-;/<(+,���
�
$+* �

���
#!
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^ �ĕĒ!���ç$ĝk�7]D_Y];^>7Z$�
� R&W��Ć# Nb3Al%Òē5
ĉ
�TFC ĕā¬%¡�Ã!¾¹ĕĒ�ĭîčü!ă�032�7]D_Y];>7Z(%¯|
.Ĳô|5Òē��� �ĭîĘķ&���Čo�'ĕāoÓ5l>AI��2®č�	2� 
æ̂ëĕĒ!���SONIC?RV[_?W]5zí��ĳ¼đE7L_D%ì²5Òē���2015
£¦&Â�#��ã(Rp=8.2m) % SXD$�Òē��þÎ�Ĺ
»x8KZ:_%��ĺÐĈ�x
| 2GWñ¨Ļ -E7L_DÍa%¥
ú� ĳ¼đE7L_D�­03������SOL %
�¦�Ĺ
ĕ�5±����,�ĳ¼đE7L_D�ì²�.�
!ă�03�Â�#��ãO

XBQĕĒ$ñ¨�2Ùğïl
�¦ %E7L_DOXBQ %Ėp�ĥ¢E7L_D!Ùğ

%�,®č 	2� 
^�0$�sħE7L_D�ĸ º½�3�
2¸À%�}#"%òĎ5�1t3Ėp�2�!

�®č 	2�ĳ¼đE7L_Dì² %Ėp&É�îċ�3�
0�h¬%ħ��È«�2� 
^êè &�æë�ĸ.?RV[_?W]þÎ%zä/1-�7]D_Y];>7Z%ĕā.>

7ZĲÞ%�}#" �ïĜ¶���
!ă�03��30%l>AI� �2 �Òē5ħ,

2®č�	2�/1~Îï$ĳ¼đOXBQ5ì²��åĜć5lß�Ć#sħE7L_D%ô

�©è�'¤n©è5Òē���%~Î%fàû¦5a�2�!�Ęķ!ă�032� 
^�0$��Ä��
#
 SFDOXBQ%?RV[_?W]%�,$&�SONIC>_J%OX7
P_Iĩ$Â�#ĠģĒùĶ�5}�2�ďÖ#¿Ħ�®č 	2�æëï$��#zä�­0

3���&��%~Î5�1ġ6�Ėp5ħ,�/1ı�
 �Ęķ%ĐÜ�®č!ă�2� 
 
�ăÁé�

[3.2.4-1] F. Piras, et al., Plasma Phys. Control. Fusion 51 (2009) 055009. 
[3.2.4-2] V. A. Soukhanovskii, et al., Phys. Plasmas 16 (2009) 022501.  
[3.2.4-3] M.V. Umansky, et al., Nucl. Fusion 49 (2009) 075005. 
[3.2.4-4] N. Asakura, et al., J. Plasma Fusion Res. SERIES 9 (2010) 136. 
[3.2.4-5] P. M. Valanju, et al., Phys. Plasmas 16 (2009) 056110.     
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2÷ Ģ)� BA[MV_Ý�%þÎ�NX]=GI(%ĕĒčÛ5�,2�,$NX]=GI
\_9]<<Z_OĺWGĻÝ�5�Ä���WGÝ�%�ÊÃī&ib%!
1 	2� 
�� çyF_S^NX]=GI �óö Gr  ÒēH_Q�!$çyF_ST]L_
/'Ī�

õ�µĊóöĭî×ÔÐĈ�8KZ:_ĭîĩĬ%ĮqĄ�0�Ĭ�5·ą�Ěę� 
�� ��ãĨĞĭ�Æ%NX]=GI&�eÑ 	2Úv��m�ØËÃ§!�2�ITER-TBM

&�%��ãNX]=GI%ėoĺHAIU@V_ZĻ!��%ª{5Î��/�#ÔĦ!

�2��%�,�eč#ÔĦ^?AHSø%>]COI&�Ć#İ1cĄ��!#2/�$

�2��305�4�����ãNX]=GI�!���´�� 
�� Ê WG &���ãNX]=GIeÑ 	2Úv��m�ØËÃ§5 2015£¦%Òē�ě

!��sħNX]=GI$�
�&�2016£¦iįyĤÒē%Ïý+^�Ĭ�T]L_5�
,2g!���#
�sħNX]=GI%�Ă$�
�&�NX]=GI�á��)�°Ć

ðÕ5ĕ����35�â!���sħ�%�Ă5�,�uÇ��2³�0Ěę5ĭ��2� 
NX]=GIWG$�
�&ê�-ÿĀd 	1�2016£¦dĴ5ðw$`¦�1*!,5�

Ä�2f� 	2��� &ê�* %ečęä5ĔĢ�2� 
 
^rsï$Ü,2)�čÛĵð 
��ãNX]=GI(%ĕĒčÛ5 ITER HAINX]=GI?AHSĕĒ$�Å��2�,

$�ib5rsï$Ü��2�!!��� 
����ã%ĜćÌjĺå^d°��Ĝć�v�ÚÌjĻ 
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��C3ELHè·� 9G70A�º»đTBRĒË¶a 
���gN YÝ�� 
���ºK�`¬ ā� 

 
Ku�Á<FJ289 jt¼®X 
<FJ289 jt¼!ÉČÈ 1 ¹jt¼���\È�,+�&�=FJ9g[�ćû�+

ĎË��+�Æ�ü&��+=FJ9ídíë³ì�
��=FJ9g[ éÂ�)jt¼®X

-î^�+T���+��ÆÄ! PWRÍ� ®X����+�&rñ Û±�íëjt¼�o-
17.2 MPa�íëjt¼À�- 343 ���+���y�����
��,) a!íëN ®X�
��O	+�& a��*�ý÷®X����!�¯ Ù 15.5 MPa�290�325 �-���+� 
�  
Ku�Á<FJ289 ÕM�ãčÃôá®X 
¢�Ãôá�=F4@Ã¿­�(+<FJ289ÕM�# Ãôáë×´×-�¥����
�

ë×!�q� 8.2 m�²âymo 1.4 GW ®X��¥���+�� 3.3.1-1�� ®X� ãčÃ
ôán�-Ñ���
�� ¸ø!.09>L:đOBĒc<FJ289öÿĂ-uÂ���w¨
ë}* ?I/6H¤zą�-Ñ���+� 
� �-'��rñ��Û±�<FJ289ÕM�# ãčÃôá íë®X- 0.5�1MW/m2

 Ø�����+���y�����
��Ăn <FJ289����!� ®X(*'Z�

Ãôá��+çù%��+�&�V� ïÚÃôán�ë×Û±�
("<FJ289�Ô�î

^ Û±-w§��«íëa!Ā�çÌ������� 
$��<FJ289ÕM�ãč�Ä�lk-'�(���y�ãčÃôá�ĊQ�+�&��

 Ò� î^�ăå��+��,�ć��!V�efÊ�³ì-ü&+U���� 
�  
Ku�Á<FJ289 Q���ôá 
� 3.3.1-2��q� 8.2 m�²âymo 1.35 GW ®X���+Q���ôán�-Ñ��<F

J289ÕM�# Q���ôá íëa!�q� 8.5 m�mo 1.5 GW� 2.0 GW� ê°Û±-
'��¾&+���č ®X���íëa- 2.0�2.5 MW/m2 Ø�����+���y����

�
��,$� <FJ289�Ô�î^ Û±�)�Q���ôá� 3 MW/m2 �y�!µú

bg�� TBR PÔ�~ċ��+���Ïç��+�&�V� u�Á;FBL5i³ì ĉ�
!� Â'vÞ��+� 
�  
KC3ELHè·� 9G70A�º»đTBRĒË¶a 
C3ELHĆ1D8=����!Q��£Sp±��+�&�1D8=-äæÅ�)Ĉ��ª

��þ�� TBRî^��+���¦)������+�������C3ELH 1[��* Ë
¶ TBR!�ÎÓ�|hg[ Ë¶ TBR����C3ELHĆ1D8='{&�<FJ289ď
� äæđsªĒÅ-R��a��+���y����SlimCS �y-]��+��ÎÓ�|g
[ Ë¶ TBR- 1.06����y�<FJ289ď� äæÅ! 87.2 %đ�ºď� 75.9 %�Ö[
� 7.3 %�G< 3 %�1D8= 1 %Ē��+�&�C3ELH 1[��* Ë¶ TBR! 1.21đ=1.06/0.872Ē
��+� 
Æ������+u�Á<FJ289� C3ELH 1 [��* Ë¶a!<FJ289ď�

 äæÅ-³ì��N�¾��+T���+��
�ÆÄ ITER-TBMíë�!C3ELH��
* Ë¶ TBR- 1.25�í����+� 
$�ÎÓ�|hg[� TBRË¶a'¾��+�å��+�&V� ðĐ����+� 

�  
K�gN YÝW��  
<FJ289��gå½-ð����y�ÎÓ�|�bg�-Ü��
+�����!Æ��

g�³ì��î^Q��+�<FJ289�Ð¡�à+xß� �+áă���Ö[hĂ# j

t¼¢mđIn-box LOCAĒ� �),+���,����!����'õÇ_ò éÂ�)!Ö[
 bg�-Ü��+¤Ą��+���y�����
�«Uó���+u�Á<FJ289Ö[

hĂ©��o í�a����!V�¾��+�å��+� 
�  
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�-J�utGS�f�<T	
�,�
��5/e��~;�gs�
�{

_a(Kr�L� ITER)i�3oa�]?'�jl�\|24N����v0O��wY
���
mX�z�� BA :Ba$%&�!"�H��n�W.��f�Q6
������& (#�
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[B(���))#�$1 ITER ó*ġĖ�Ä*čÎ9ă�����ĩç*³t9ă"�	 
���xĂĝ�àĂĝÊe 

NUY?FI*Ñĕmq­ëk*�0)ĂĝÊe)�«��mq­Ċj9�À�6ªą�

�6	�*�0)+Ñĕĉć�Ý)é¦�61**õ��ªą%�6	� �ãâ��)õ�

�6�&+�ģ%�6�0�¦ħ+ ASME Sec. III Division 1 NHó*ĬÜÑĕĉć�Ý9}ÿ
)�$Ċj�6�&&(6	 
.��Ĕ ėđÂ2å Â('��â°)��$®��6Ăĝ�3,�*ù/�8�9�þ

�$��7491&)��ĆÌ)36mq­�ªą&(6	 
���ĥĂĝÊe 

|�ß&�$Āĥĉć)�6*��pĥĉć)�6*�×06�&�.�+ªą&(6	�

7&�ĥ)��6NUY?FI*ĝą¢�4�ĥÂ)��6�q]*ąÖ9�06�&&(

6	� ��OUYIĉn2ßÑĕ��."$�(�ãâ%+ċø(Ċj+�ģ(�&�4�

.�+NUY?FI�6�+KF=OX[I1�0�NUY?FID>QYI&�$*·z

á­*²º9ă
�&�4�06	·zá­&�$Å��Æ·z½������+�õ�ª

ą&(6	 
��Ĥìx 

ITER+�īß%�6�&�4Ò
(H:BUO@TY9ĉć]®��$�5�á)NUY
?FI)hä�6Ĥìx����(6_©fýH:BUO@TYĭMDsĮ2OUCP�èfý
ïzãďĭVDEsĮ)��$mq­Ċj9�À�$�6	 
|�ß%+H:BUO@TY9ü��6¿ğ%�6�0�ãâ*ĉć%+ 30 msð¢*ÚÞ

ÂĠ* MD 9ĉć]ÿ±�6H:BUO@TY&�$�6	�7�ęv(Êe(*�)#�
$+ÏĈ�ªą%�5�NUY?FI*ÑĕĊj&�$ĝą(OUCPaď*Ě��ĝąČ

Ī&(6	 
(��H:BUO@TYÂ*ÛĤÙ*Ù76W[I2�*¥�+RAS[WÑĕ2�*�

ē*Ñĕ�3,¸û¿Ø)i��6�0�Ñĕó�Ùzæ(ãâ%+ĉć�Ã*Ģ)H:B

UO@TY)��6mq­9¯Ď�$��ªą��6	 
���*cĂĝ 

NUY?FI)hä�6�*c*Ăĝ&�$d^�¶�476	 
ZNUY?FIôg&�ÔZ�lÈ*àā¤�)35ôg)hä�6Ăĝ 
ZNUY?FIRAS[W&KF=OX[I*�7�7*s{ÕÜ¢*Ę�)36Ăĝ 
Zôgr�*s{ÕĜöê¾)36A<FIx 
Zò\�ê¾)36A<FIx 

��;YE[M<[B 
á)ĝą(;YE[M<[B&�$d^�³t�7�	 

Z|�ß£�9pĥĉć&�6�Āĥĉć&�6� 
� NUY?FID>QYI*»´¿Ø��7)&1(
QYGJYB¿Ø)¨Ĩ�6 
ZNUY?FI*QYGJYB¿Ø 
� NUY?FID>QYI*»´¿Ø)¨Ĩ�6 
ZNUY?FIRAS[W-*ÙĞĜu¿ØÏĈ 

 

��������	����
���  

�2015¡¢ĆÌ*Ðą 
|�ßNUY?FI*Ð¬ĉć)��$�ôg*Ñĕĉć2ĉćĊj*�0�NUY?FIò

\�ĄħàĐĂÊe9Áë)�6ªą��6	��%�ò\�ĄħàĐĂ+ĦæĐĂ�zæĐĂ

*į#)�w%�6	ĦæĐĂ+� â°)��6¼�)36àĐĂ�OUCPàÙÉ)36à

ĐĂ�ĂĤb¹÷�)36àĐĂ9µ��zæĐĂ+H:BUO@TY�ELM�OUCPñ!]
�ñ!^�ó)36àĐĂ�z9µ�	2015¡¢+ĦæĐĂ*_%1`ą(ą�&ÿ�476¼
�~,OUCPàÙÉ)36àĐĂ*ĆÌ9ă"�	�*ĆÌ)��$�àĐĂ+ò\�Å^ě

%L[=&(6úÍ�í�7�	ÇÏĈ%+Ē�îOUCP�~,�§â9®���įÓo%*

ĆÌ9ă"����Ëæ)+İÓo��İÓoOUCP)��6ĆÌĭVFOW*yÍ('1ÿ
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r�P$��zª	q����!$#�KJ�uk� #����=C0>��y� #���

�$�$��Rw�����¡�#� 
 
�uk� #��� 
uk� #������,G7 NRCX (Neutron load and Radiation distribution Code)%����R


������$%a 3.3.2-1����-/4?,G7 TPC[3.3.2-1]� "���$��uk'8
D(G©:EG9CF/ª�\�=C0>m�,G7 TOSCA[3.3.2-2]� "���$�«}Om�
5G1��n�in�Sl5G1%����]uk'8D(G���Sl� R� Z�¥v�
�
���$#���«}O���Sl� j�%Lh
�a 3.3.2-1���]<CF*36A.BG
D%Z��
�(r�θ�φ)o|��dt�$#�=C0>�]��!��
�1G+36�<CF
*36A.BGD��U¢�#uk'8D(G��S�$�]<CF*36A.BGDI�uk

� #���	�R�$#� 
���{�\�&F=36:C@G1%a 3.3.2-2�����HcxJ£�;G)	�$���

N� 0.26MW/m2����� 
 

 
a 3.3.2-1 ­®¬¯�����$ 

 
 

 
a 3.3.2-2 uk� #�������{ 

 
�=C0>��y� #��� 
=C0>�xe~��§e��W
��¦�f���V������W
�2&9G1��H

c��U¢�#��������`��#��� ���V��m����y q//[MW/m2]��Y
pw_�sv¥v����
[3.3.2-3]�����¤��V���^¤�Mg�#���!$#(a
3.3.2-3[�)� 
����a 3.3.2-3���� dδ�XT!$�]¨bQ�'8D(G���� ���������
#� 
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W 3.3.2-3 69,7{xo�����#��k 

 
 

 
W 3.3.2-4 69,7{xo� #{������r 

 
P�YF�'1:(>��U�W 3.3.2-1�3<>29=+�a���# Pout���
�# � q//0

�w^
$#�P�Y�'1:(>�O��J�0;>+ "v��P�Y��?[��g��

�%����69,7{xo� #�?[�{����G�	#�W 3.3.2-4�&=6.0/>-
����r%��� 
y���O�398>- Rq�[3.3.2-3 - 3.3.2-5]�j}%E�w^���BV��������4

>)C��i_{���ZQ�Rt�?[�l@��H����r����� 
 
���� 
ns���MXz59=*.0���S���?[{�����Im�r%e#���Gp��

BV����r��4>)���#{���Q�� 0.9MW/m2������ELM��L~���
c�%KT�#�{���
!��
�#�Af
$#����{���4>)C��`�b|

�[b|�\	
D]�#����uE[��uE69,7���#�q�O��q%����

{��%�y�#���`�b|�[b|�h��Bd�����#� 
 
N�j} 
[3.3.2-1] H. Fujieda, et al, JAERI-M (1992) 92-178 (in Japanese) 
[3.3.2-2] K. Shinya, J. Plasma Fusion Res. 76 479 (2000) (in Japanese) 
[3.3.2-3] M. Kocan, et al. Nucl Fusion 55 033019 (16pp) (2015) 
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[3.3.2-4] R. J. Goldston, Nucl Fusion 52 013009 (7pp) (2012) 
[3.3.2-5] A. Loarte et al, in Fusion Energy 2008 (Proc. 22nd Int. Conf. Geneva, 2008) (Vienna: IAEA) CD-
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��������
����	���������
���������  

¦o�»O�<DG068�����l 3.3.2-5�¬�%��<DG068­U_�`gÅ®*
Å¯��¤+;F-I���ªÍ347@�ÁÂ�(Ó������)&Å®�����*�»

�(���'�Pµ�¼º�S��(Å®�e¦¾����¹�*y���� 
 
��»�S 
<DG068­U_`gÅ®�
���`g�¢e�z�(�e½V*y��(��#��Å

®����Å®Z^��N	(�Ï*½V���½V�x|¢e�!*z¾���>G=�&�

���e$�H1I8�%(�e�°�������l 3.3.2-5�z¾���<DG068_Ä`
g�Å®FI8*¬��Å®�_�� 9 mm�±h� 1.5 m��'�¢Ã� 3Õ5 m/s����(�
��Ë��x���(³Î¤¿²� 0.5 MW/m2�O�ut¿²� 0.9 MW/m2��'�`g��S

�]i 290 ��ai 324 ��nd 15.5 MPa����(��
���e½V�
��s�HsX�
�\rU��Ï�£¶���(� 
 
�½V�¡ 
¢U�Ã~�JxRK��(�Mwx�e�§�(�����¼º�Ç���Mwx�e*�

b�(��*°	(�Mwx�e�A,:5@�´Ì��(�"��eª§Ê©Y�½V���

��)��(��½V�
��#½V�*¨��<DG068_�`gÅ®�����®_�`

g��¢)�%(Mwx�eª§����½V*y���� 
����½V��RL��
'��(� 

 
H«®�qjÑ��{vW·%'Ò� 

   � � �� 
�
��   

 uÔ£�[Ã~[-] 
 UÔ`g��}p¢Ã[m/s] 
 lÔ®�È�[m] 
 mfÔ®�fTÈ� 
���
�� u < π/2�&�wx��(� 
 
H��'®�qjÑChen��Ò 
   	 � � 	



�
�� �

 

 VÔÊ©¢Ã[m/s] 
 VcÔ£�[Ê©¢Ã[-] 
 mfÔ®�fTÈ���'�`g�ÀÆ[kg/m] 
 EÔ®�CG/¥[Pa] 
 IÔ®�ÎQ�BIAG8[m4] 
 RÔ®��¥[m] 
®�¢Ã�Ê©¢ÃRL��)�wx��(��
�Ê©£�[Ê©¢Ã�É���l 3.3.2-6

�¬��
'��eBI9���¸~�����"(� 
 
 ���eBI9��(Å®�m��e�����
�m�BI9����� ¨2I9��

( abaqus*¨�����Ë�m�YkÐ�RL���#�����(� 
 � ������ � ��� �� 
 MMNÔÀÆ?8E6.4 
 KMNÔc�?8E6.4 
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 �N�?W& #)�?WR:'+$� 
 M�N�pfL 

 
�R:u2mY 
q 3.3.2-1�q 3.3.2-2�X/��u2�mY�il�@<�a\3xL u��_x 5 m/s�U 0.737

����π/2��I
�mY���
��
�V�l�@<�|g_x�}6� 2,300 m/s�}D�
7,000 m/s����l6�7;]_x�|g_x.,���
��
����FK_:���-E
FR:�he���	��T�����
� 
 
�{lSQ�N~ 
R:u2�mY���c9�{lSQ�����FK_:���-EFR:�he���	�

����
�������GdB�n�
@<�{l�4A1�boMJ���jHC0�J�

=����s`��SQ[y�OrP�Zt�^������	��SQ[y�5�
@<�C 
 

 
 

> 3.3.2-5 R:u2�Hv��
%(*!"#6z7;]{l_w 
 

 
 

> 3.3.2-6 a\3|g_x�k8> 
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t 3.3.2-1 w:�h��\;�jn� 
 

 
 
 

t 3.3.2-2 w:�h��\;�`!n� 
 

 
 
 
t 3.3.2-3 zn[Y��
"M7�U?�Ia;-/+�oc�,&.&*y��}s{ub�
M7�N	�(/)�Ia;ub����� 20Hz61�8He\~J%k���"� 

 

 
 
7���U?w:%F$��Q^������5�ZBf��"2OPZB�ErV�q� #

"��� �4T�w:�0A�
"����[Ydx%D!<#�KF��
"ZB-/+�

m=�Q^��� 
oc�09%t 3.3.2-3�k
�[Ydx%h�"���M7�X>�	"���_ ����

����igU?�|���t3�[Y����� 3Sm = 498 MPa61��������IaZ
B\�|��� R3S3_A(/)�k
���CS]G� ��H]G�#�# 3'W[Yy%v
p
"��� 30 HzlR��L@Er�$���� 
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��fÞZ�!�"�Q��ßô 
�����£�¦�*³Ü�'���&�OÙ�ÝÛ¯T��'ëÏ�fÃá����³Ü*

�§����f¿���ëÏbckº���¾f*����fÇÄðÅ^�ÞZ��w�	³Ü

��Ð°���¾f�$'�f�ÇÄ�����*¨%�����ª��ëÏ�`yX��ÂÕ

��#R��f¿*Ô���ëÏ£�*Ô���{WL�dLt¬�f¤*ÞZ��Ð°�h�

¦o�$�p¦o�(�( 30�SNÝÓ�'���t¬�f¤� 30 HzSN��'Ð°*��� 
Q��ßô�����R��f¿*¨%�����(�$&eâ
('p½¤*¨%���'

�Ù��'�!��ëÏÇÄ�d�ÚÁ�%�z·Lz\­�`yX�$'ëÏ�®��ò*Ô

���ëÏ�_a�*ÞZ�'�Ù��'� 
 

���������

lvÀ���'êñ[�¦���mêñ[�¶r�ÝÛ����
ÀµéÝÛ*��"��ã

V�4,J�¼#ëÓ�BM<ÝÛ��À57;DaXÝÛ�ï)'ìÙ�ÝÛóÉ��&�±

ÖnÌ��×�qU lvÀîÇÒn�Æ:72@/M7�% ²
(��'+25HKAIK 
 

 
s 3.4-1 (a) ?==vuÊ��¦��(b) õävº���¦��´�s 

 
 

Ø 3.4-1 �(!��?==vuÊ��¦��õävº���¦��¸çØ 
Ù»(ÞZ)óÉ  ?==vuÊ¦� õävº�¦� 

1. P¡©��×È�
Î� 

93EK<ìí + ~90 ton  ~360 ton 
93EK<�¼ + 10 m × 4 m × 1 m  10 m × 18 m × 4 m 

¢è¶r�¶µ  
}æ�iàfY 
(3¦o�Íf) 

+ 
jæ�iàfY 
(2¦o�Íf) 

+297ø[� 
¶r�fYx� 

 Àb  Àb 

2. ëÏ�Ñ��×È
�Î� 

ëÏ�Ñx�  
(�Ñ¤) 

 Àb 
(BLK: 320, Div: 192) 

+ Àb 
(BLK: 96, Div: 64) 

BLKF6GMJ
 �+297� 

+ Good  Not good 

3. AI8CøÀbö
À|¶r��¥n� 

TFCå]d£�  «~{W÷24 mm  «~{W÷90 mm 
TFC�¼ + 11.9 m  13.7 m 

PFCÒË¹.>J
1M 

+ 27 GJ  68 GJ 

AI8CWÓ��

g5-J 
 Not good + Good 
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�	�+²¶$¿¥Àà
Å*.1�	0��1(�$ BA ��ÌøöÈ}�%�g®LW\;
EG$w{±Ç�o�g®Q]Giê(��ª�±�)�.Á�"o�±�3áæÕ#¼÷��LW
\;EG C5J]B$ÏÞ��o�g®"!$óÍ�.�� 3.4-1#Û�-
"�JII�LW
\;EGA:T\G(LW\;EGU>V]Yč�j)�×�ª±� �ēþ�LW\;EGÄ�
�ª±�$ 2»#å/�)�ĄČo�#��0òÅĐÖ�.©îùm3í�����ð 3.4-1#�
1(�$co�±�$Ãÿ¼÷äº3Û��JII��×�ª±�%��¯Ćć,OEGAYu

�$LW\;EGU>V]Y&$49A?¦�GZ5CYÚ�(TF)<5Y�Ç�MW@R�ï$
�*$QZ5CYÚ�(PF)<5Y$ýÚ|"!�ēþ�Ä��ª±� Ãÿ����$Í�µx
��0
�MW@Riê��~=7Y,ĄČo�©î$¨Þ¦
úĒ�����2015��%�o
�±�$©îùm$çè ���(1)Ì£MW@R$iêy¢¦$Ãÿ�(2)ĄČo�©î$©î¨
Þ¦$Ãÿ�3í
� #-/���Ì#��0ĄČo�±� ��JII�LW\;EGA:

T\G�×�ª±�3d» Æ����h`#�1.$¼÷#�	����0� 

���������
�	����
�����

Ì£MW@R$�×iê��¦%G8R9Ì#�	�¤đĐÖ��/�3.1.2ß#ā'.1�	
0-
#Ĕ½v�MW@R#�	�%iê��¦$Ùo%ď�#Ćò��0�MW@R�×iê

��~$óÍ�%��j=7Y%�ì"ċ/MW@RĀr#øê�1�b�GZ5CY±�#ă

è��ÀĂ��0� 
Ñ§Õ�
��$øêiê%GXD6SÒÓ3«
LW\;EG#-/

ċ��1�LW\;EG$�¶o�g®k¾$óÍ�.GZ5CY±�#w{��03¡��w

{�Ç%o�±�#l��0�JII��×�ª±��%�×o�Q]G�Ç$yâ�. 1 �$
TF<5Yĉ�46GP]Hq 3�(7.5°)�5\P]Hq 2�(15°)$ö 5�$LW\;EGA:T
\G#w{�10�^±�ēþ�Ä��ª±��%�1�$ TF<5Yĉ� 1�$A:T\G "
0�*�w{ô% 22.5° "0� �.�-/GZ5CY±�#é
���j=7Y
øê��0�
�"2��×iê��~#s1�	0 ­Ê�1�	�����"
.�Ì£MW@R$�×i

ê��~%�´ãÕ#iêy¢<5Y#-0y¢
«
� �.y¢<5YK[](�3�*�

Ãÿùm
¤ò "0�����c±�#��0Ì£MW@R$iêy¢¦$Ãÿ ���×i

êy¢õ¹<]H3Ô	�y¢<5YK[]$ùm3í��� 
õ¹<]H% 3.1.2 ß#Û�1�	0MW@RzjUFY3�ü ��õ¹<]H3Ô	�

[3.1.2-1]�ð 3.4.1-2 #Ãÿùm#��0ÂË "0MW@Rût ÌuÀĂÎ$KWT]B��
3.4.1-2 #c±�#��0LW\;EGA:T\G o�Q]G��ï<5Yá$Ċn�3Û��
õ¹�%MW@R�×iê3�q 4·$y¢<5Y�y¢�0+$ ��� 
ð 3.4.1-3#õ¹äº3Û������a��¦¨Ĉ³ĉτg%MW@R$ÎÑć�Æ(0¬° n

 ÌuÀĂÎ$��~¬° Ns�.Å*.10¬Â(n+Ns=0 "0��)����~R]>\%(n+ 
N(s��))⁄|n|��ë�10��e ��% VDE(�×Ü}Ðü: Vertical Displacement Event)3§�� 
 

ð 3.4.1-2 MW@Rût ÌuÀĂÎ$KWT]B 
KWT]B p 

MW@R��  (Rp)/��  (ap) 8.2m / 2.57m (A=3.2) 

MW@RĎÉ 14.6MA 

QZ5CYN]B 1.8 (flat-top)  

½v�(Ú¸ 95%) 1.65 

_ô�(Ú¸ 95%) 0.33 

uą5\C9B\? 0.9 

ØÝ�� SUS316ñ (�� 5cm�fĆ�ÀĂ) 

�j=7Y Cuñ (�� 2cm) 

�j=7YÀĂ Y]M� 

�j=7Yiê (rW/aP) 1.36 (rW=0.2(SOL)+0.7(Blanket)+0.04(Gap)) 
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{ 3.4.1-2 (a) A@@}|É�£©��(b) Ăè}¼��£©� CJN4=?:3HN?�b�E
P?��Ü5/LÑ öa{ 
�  
|É©x� 5cm�].Y����°á±�)�A@@}|É�£©��!S����ó­õ'�
�pFP7N!Ăè}¼��£©�� 22.5°ln �^61L�»ë�+�o+&  �®�m
�5/LBMP'
 ­ �]ò�»ë�+�(*���m�5/LBMP�]Õm�u×��

+
�	-����
,!�¼��£©� �w�{ 3.4.1-2�Ì�,��+(��]Õm�.¤
�5/L	�} TF5/L�(*DJ9F�)ð��äÕ��+.���T���
�¼�b�
EP?�(*� äÕ]Õ	ø��,��+
��æz�+[3.4.1-2]�°å`�)�¿�DJ9F
 ]Õm�� àÀ�!A@@}|É�£©� ©	e,��+
�	¬)������ 
�  

Ý 3.4.1-3 A@@}|É�£©��Ăè}¼��£©� |É]Õm�� á±Ò² 

 A@@} 
|É�£©� 

Ăè} 
¼��£©� 

S����ó­õτg [sec] 0.11 0.29 
��pFP7N Ms [-] 0.64 0.84 
m�5/LBMP [MW] 6.8 10.6 

®��]ò [m] 0.062 0.066 
 

���������������

	����

r}¿ b�©�!�¿i¸y' TF5/L�PF5/L�� çZ�5/Läâ���Ð$ 
�þå` %�)��ðûb�_¶ cā�'�g�DJN?ïé Ëb�wÃÈ�DJN? 

uÆ���.ÓwÈ�å`��Q��½����,"�)���°ÿ�!�´Ùwr}¿�\�

§�ÔÄ�R� b�	�Þ��+ê¼¿DJN?���+b� àÀt#Êß�)�|ÉO¼

�Uðûb�©������Þ��+vÍ¸y�����ª�¸y ñÆu×� �!ôÇ �

Þ�.µã��¢ÛÈ��Ï�����å`.Ú���µã�ü��b�_¶­�ÇÅ	W��

,+?JCL�� �«_¶��Þ¸y�b�¸yÐ ôÇK82������´Ùw¿Â¯ 

?K<0G/§�p;8? ¨î÷¹jÕt#ù³©¾�b�­ ��ÁùsV#�¿�ïé�[
�¿i¸y ��Ð àÀ����&qlÖ���� 
|É/¼�Uðûb�©�.µã�+Q��b�­ ¿iÎõÔò���{ 3.4.2-1 �Ì�A@

@}|É�£©� ¿·íI>L�~�
á±�,�d.Æ��[3.4.2-1]�Uðûb�©�� b
�¡Ā.Ý 3.4.2-1Ì��¥f­!�¥k­ ì¡Ā��+ ��̧ y¥k­ b�¡Ā�����

h^È�ª�¸y ñÆu×� �!ôÇ �Þ�.µã��¢ÛÈ��Ï�����å`.Ú

���¢ÛÈ�Ï�����!�XR 3ºú�å`��� 
3Ąª�¸y ¦Ø���u× 
2Ą¢ÛÈ�Ï�!�+	ôÇ	�Þ 
1ĄrÃÈ�!u×�	�¢ÛÈ�!ý�	ă� 
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c 3.4.2-1 877hg�v��u���¸=4A�"$Pn���U£¿©¾� 
 

 
¯ 3.4.2-1 877hg�v��u�Ç·h�sv��u��Pn~Å 

�  
�  
�s/g�HºÁPn�u��®��}¤{�´N�§��Ç·h�sv��u��®�}¤{

�sf 2.6��877hg�v��u��®�}¤{�sf 2.5������#�ºÁPn�u�
������(�r���§������L�Uq[�´N�$��½¦�Z�EV���O$

Z�E�����T/�X�Z����L��sfQ���Ç·h�sv��u� 2.79 (L�Ä�
�É14)�877hg�v��u� 2.80 (L�Ä��É10)�����#�Ç·h�sv��u��
£qbU�Z�EV��'p����$Ä��´N	&���X$§������Ç·h�sv

��u���c 3.4.2-2� �"���sPn;F5	��¼Y�9?D,35=.>FA	��
do
%��$»¬�¸K(83*:BF5)��£qb��¿�½¦�Z�EV��L�'­�
z±	�#�Z#lW�¥�@/*'«|�$�;F5¼����W�L�	­�����£q

bU��L��j
�µÆ��$�G��877hg�v��u���Ào
%�g�Pn;F

5U�i��½¦W�'­�z±	�#�PnL��¿(¢S�)�²��p��M��$� �
��¨���������m�®��a	z±��$��	Y����9?D,350+<D5

_�2)8F1��XE�T�O$L��sf���Ç·h�sv��u� 2.29 (L�Ä��É7)�
877hg�v��u� 1.83 (L�Ä��É6)�����$��e�877hg�v��u���
9?D,350+<D5��TE�X���c 3.4.2-3"��jh*BFD'���yk�Jª¶
�'­��³ª�$z±	�#��®�Ât	È�����$����-)62)8F1��T

����20°�R�Ã'5C)2A�`� 7.5°¡]
��x�^w�`�¡]
�$z±	�$	�
�m°ª����"��\'I¹�$!�����2)8F1Pn°ª����a	z±��$

��	Y���� 
�  

()<123��+"
 ()<123�
���+"
 .?23��+"
 .?23�
���+"


$/=%#: $/=%#: $/=%#:
���C�7* ���C�7* ���C�7* ���C�7*

�
���$/EB6&

���6& �
����6& �
������6& �
��
������6&

��,F�6' �
���,F�6' .?23����23� �
���$/EB23�
>4;� A	J@6G >4;� A	J@6G �
������6& �
��
������6&

.?23����23� �
���$/EB23�
������6& �����
���6&

.?23����23� �
���$/EB23�
 A	J@�+"
  A	J@�+"
  A	J@6&  A	J@6&
>4;�+"
 >4;�+"
  A	J@�+"
  A	J@�+"

J@�>4 J@�>4 >4;�+"
 >4;�+"

J@>4I�98 J@>4I�98 J@�>4 J@�>4
>4;7* >4;7* J@>4I�98 J@>4I�98
!5���I��6& >4;7* >4;7*

���HD�6&�-0 �
���$/EB7*
!5���� A	J@�6&

!5���� A	J@�>4

!5���� A	J@�>4I9
8
���C�6&�-0������� ���C�6&�-0����������C�6&�-0������� ���C�6&�-0�������

������I�98 ������I�98 ������I�98 ������I�98
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� �  
Q 3.4.2-2 (a) -,,TS�akq`�(b) ¤�Tz^akq`� �Gp?� 

 
 

� �  
Q 3.4.2-3 -,,TS�akq`����.24#)*&"14*�mC5mFxe 

� �  

����������	
����

BA KT~��}I��������	�AXq`�j��@����
��~d/2%0�
?�Hcf�y���¡AXj��j�h�f�y� ����S�?�Hc�s$6+ ��

�8q`����~d/2%0�?�YZJ�s ����t�~d/2%0�?�Hcf��

���-,,TS�akq`�q�B�������r��������¡AXi¢ �g
�

j��h�f��8��U	�]��
��>\$!3[|�~d/2%0�?�Hcf���

���KT~�����¡AXq`�
�-,,T.24#)*&"14*S�akq` 9w

�{Z
�� 
7q�-,,TS�akq`���AX�j���h�f�@����.24#)*nlq|

 O�~Dm�xe�(!-6'AXxe� �E������£�r�����������

;b�-,,TS�akq`xe R����������£�M���:Z���� 
 
L�o� 
[3.4.1-1] H. Takase, et al., Fusion Eng. Des. 109-111 (2016) 1386-1391. 
[3.4.1-2] W�� <,� 32P/2%0¥v�NV=_=,26aD39P (2016) 
[3.4.2-1] u�� <,� 32P/2%0¥v�NV=_=,26aD42P (2016) 
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��� �
��
��

����������
��
� �� 	��������

�¼åyu�ÊĂÑ��$�¨ç�ÓÀÚ�N¼Ò�o-ª�8J?�}³��	���õ\

�3/EĂÑ�	�*Ü¢�ñć����u�ÊðíyzÏl8J?(YM�Ïl8J?)�_m-
�s��õ\�3/E459?¿¡ðí��·ðí�%Õ§�*���×�+��*�2Ø��*
BAðíF<BJÄr�	��%�u�Êõ\�3/E¿¡ÀÚ��$�ðí�����3/E�
ê`£�õ\�Ý¸�ú©��-´fgñć���v)Û#!���¬®-w����+(ûë


����¾îñć�� �!
Ïl8J?i���ā��'*�u�Êõ\�3/EGJ1H

22EJ=(YM�õ\�WG)�(O»Ċ±ÆáÍ(Ïl8J?ċ459?ðí2EJ=ċ2EJ=D
J7J))- 2015� 11µ�ðß��Är-Ă���� 

�������������������

õ\� WG���u�ÊÐõ\�3/E��·¿¡�ÀÚ�( �V��ĂÑ°þ�Ù�Ĉ3
.8J?�}³8AJ:�'*� 2017�-¥�ĉ-ÔÒ��BAðíF<BJ�	��¬®�+
�u�ÊÐõ\�3/E�OëñćĆÔ-N��x�ā�
(¤�­a-w�¾î-ù$��

WGÀ¦@H;J��Mï�×�'���ýÖÂÀ&¼åyÖ����
�Î¸ÂÀ&���@J
0J��ā�
(�)��ākü%õ\�Ý¸&3/Eê`�p��^Çÿ¸¯&Ê�=C6>

-|#���À¦�����*� 
 
õ\�WGÀ¦@H;JĊ 
±ÆáÍ(O»)��äé�(�R)��Ã�É�÷ìq�S§bW��·�ÌĈYL�ýÖÂÀĉ�
V�d`�ºĀāĈYL�NIFSĉ��ü�n�]üd~ĈYL�NIMSĉ�Åö²Ĉ¹t�ĉ�
Ą��PĈT�ĉ�Āô�ÈĈKãąÂĉ��¦UĈKãû�ĉ�ZäcPĈ¹âĉ 

 
è 3.5.1-1�·WG�N�Ò�óò�*ñćĆÔ-×��èN���·ñć�� �*yz3.

8J?8AJ:��¤�­aà{-y,��ïø���*� 
 

è 3.5.1-1 õ\�WG��¾îĆÔ 

 
 
è 3.5.1-2�×�'���+"��õ\�WG[y- 6�Ăe��Oë�¾îñć����¤�

�v)Þ$	' óò-æ��2016� 12µ��}³-`¦Q���*�·�}³�Ïl8J?�
�u�Êõ\�3/E�ðíXÁI�·ðí(3.8J?8AJ:�� 2017�Ù�¶ă)�½«�
�*�h��ĂÑ°þÙ�Ĉ3.8J?8AJ:�� 2017�¾îĂ�ĉ�jÑË���ĂÑ-p
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Å�&|·
�&Ð¢�������©¤�½°�'��&el�Ë ®h��42.=,F2

����'&Jq��&� 
 

´ 3.5.1-2 ÃPtWGOh��I�ÁÑ�Oh�ª 

 
���

��������	�
��
��

�' ��BAel�½»�b��el��ÃPt0*B½»�Ì���ITER�ÃPt0*B
¶U�z$'&¥¸(�oÍ��	����¹�	$�ITER	$��³¡ÒÄ
�uÍ��&#
� ITER ÃPt0*BL�(½»�_ �����½»��$��ÃPt0*BL�(�¼��
���el����H{3C;*9(CS)V­§�(d`¦X�&���½»�È�«��nh�
�^T
olc(Rp�8 m)���'�Q�8D*5B§n(TF)0*B"olc�&��^T�12
7?º���§�+:B-F� ITER�¬ 4Y��& 150 GJ���%���#��Ó§�+:B
-F�0*B���ÃPt¯��Ï�rw�Wp��u��(ÓÏ�rw¯��\R�
u��)�
�Æ���½»}a
Ó§nc�Ê��&��
�$	�����&����!��j�el�

½»[��4F/68�����TF0*B�o§n� 13Tªw�S�É�½»}a 800 MPa(½»
±a 1200MPa)���TF0*B�ÃPt¯�����S��� Nb3Sn� Nb3Al
Zµ¯����
�&�´ 3.5.1-3��' �� BAel�½»�b�� TF0*BÀ]´(¨��WG����²�
ÃPt0*B�~�s��I·Ð¢��m�V(f
���MG�¨�gÐ¢����Ky�½

»�¼�È(Á¿��� 
 

�ol0*B�¶U� 
ITER TF0*B¶U�����m�V	$�ITER TF½»�N(el��Ç���Î�¾Ñ�( 
 

´ 3.5.1-3 ITER� BAel��� TF0*BÀ]´ 
<A@F4 ITER BAel� 
ÃPt¯� Nb3Sn Nb3Sn 
�o§nxw 11.8T 13.7T 
^Â§a 164MAT 230MAT 
½»±a 1000MPa 1200MPa 
*E5.4E2 0.98H 3.75H 
^§�+:B-F 41GJ 149GJ 
TF0*B��v�i>)(H{) 9m 14m 
TF0*B�k£�i>)(H{) 14m 20m 
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Āÿ���ITER�®Ö���0WB5YPZ_J(RP)´�(� 3.5.1-1|Ñ)�#�f?]BHJ�
ñ�! 0sÐ�0���f"JW]CN4�:M_PZ_JÎ¯á��æë½�Ì �ôg�

��!2�0���þĘ��/�ITER�"?CJýi"¥� ��.{�Ï!���#ôg¼Đ
,?CJĕ�.�Õz� õ�"¦ö�p�1���.! RP ´�!-0��?7Y�éôg"
R&D��2����f"�Đt²¡v3 ���âà �ì¡v��!�fĈí3���1$ RP
´�3�Ć�
0~ï¤��0���.��f�éć(winding pack: WP)o"¡vq��. RP´
�!�.21��9PAV]���³� �é´Ê"Áû+ õ�"¦ö�p�1�� 
��?7Yôg¤ê�"øÐ�.�{�Ï�"Ï�PWDS�."õÈÜ�á�"ýi
-&

ê�ß"Áû� õ�"¦ö�.�Ï�PWDS�."õÈÜ�á�!đ���ITER 
-& JT-
60SA�"ýi´Ê!���¥�°h3}���Ï�PWDS�."Ü�á�!đ20õÈ���
#�U_K^[H;]=�Ć�b ėÚ�J[7FYÜ� Bt!��0C>_X]=�.{�Ï!

�0Ēk# ITER Ý�" 10-5� 0��ê�!���PWDS"Þ�`�ALX93Áû�0

�n!�{�Ï!
���é,?7Yüíá�"�Ė3�ċÙ!·.�!�0�*! JT-60SA �
"ýiù¾?_K3Ö��ýi�ĉõ�"¬±����� 
�1."¬±3}��ÒrG_T�"üúďØ´Č���#��éÄĄ����ÔÓ�# RP´

�3bÀ��0����éôg`"ê�ß��³� �é´Ê"Áû� �"ôg¼Đ,?CJ

ĕ�.�Õz�0�*"Áû3 R&D�*µ¼!ď�(ºĉõ R&DėÚ)�0���ĉõ����
�"´Č!É���Ü�á�"ÚÅk��� 1x10-4 (ITERĚ5x10-5)�ü����éôg`"ê�ß
"Áû��� JT-60SA �"ýiù¾?_K3Ö��{�Ï�"�éěôgěåÞá�"�Ė3ýi
��`��üú´Č'N6_KMH<�0������ 
 

 
� 3.5.1-1 ITER TF?7Y"ÄĄ� 

 
�Ăc�é½
-&�fďØ 
¿ò�ÖĂc�é½���#��0Ý�"ęð×ĔËk(Jc)z� õ��0��X5<J5]K

\7]K(R&W)Ê3÷Ċ!l1�>_OY7]?]BHJ(CIC)�f"ă%�)��¨¹�"�
Ę3<X5�0ºąäé� CIC�f"I@7]©Ê"ÛÞ�£y��0��.!�{�Ï#�Â
Ï3Ú¬��Ï��0��3Ď)��ÖÏ3ö­	Ïmf"��z!���9PAV]Áû3ç

è��Ăc�?7Yüú���ęÍĂc�é½(HTS)!-0�f3Ö��ęÜ��� CS,óÆ?
7Y'"ąÖ"9PAV]Áû ��»x��0�"¦ö�p�1���f���#�TF?7Y
"��z!d��w���07]F<E]C+�Ę��/�<8]G¸"�fjā3î	����

æëĔ�,jā«ªk!`ē��0�*���zčÇ"�w!-0�f��ea�§�#<8]

G¸"QHJCRHJ"Í�`¶��Ę! 0~ï¤�ę��ITERã�f(ĔËkĚ68kA)�.�
. 0�ĔËz,WP"quÃ¢+Áû�(
���¬±����� 
�1."¬±3}��ÒrG_T�"üúďØ´Č���#�Ăc�é½���ÔÓ�# Nb3Sn
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/P¦ (2027�ø�¢É¯x)��,�_��jæU�Ï¤�R��PÜñ¼åû/SM�)��
F7>0<@��� 
INb3Snÿþ Jce�¶�¬§���lL(õÂc�),ÈÏ JcVM/�b)�R&W°�l��ñ

¼ 
INb3Alÿþ Jce�k.��ï�e�vxe�V47>e�ßµ�ñ¼ 
IHTSÿþÂr�p CS(Ú­41G"�ëº�2@6DH¨â 

$��õ±�W©���� CIC�W/P¦����Wõ±\ 1H:39H7Ðn�ßµ�¾ª
\/ 100kA��,���W�^�õÂc�sd/Ò����Öp�W�©è¨â��£�¿��
,������ 
 
�V³þ��©è¤ñ¼ 
Ç�41Gãá4J?�),à¥�)+�o 3.5.1-2�Ã�)��©è¤�þ��e�),¹�

Âr���N	,�÷ ü×��,�&�fp´� TF 41Gãá� ãá�c/ 800MPa(ãá
Óc 1200MPa)�����������*�WG~ðz�*V³�þ��¤��ñ¼ ¸·Ø.-
�
*��4.2K� 1200MPa¾ª� [Ú��� JJ1� JN1�%�óx�-,����q�Y��
���$��þ��¤�ñ¼�  ò'��+�ãáÓc 1200MPa/Tx��ãá�rk�fp
´�ñ¼F73'þ$,�-��+�ê��
��rk�2@6DH'¨â�#
���Ý�`

�-�� 
�-*���/h��¶a;JB��ãáñ¼�í��� �ãá�c 800MPa(Óc 1200MPa)

/�ö�¾ª��,K���þ��V³î�ñ¼/¢ìÜ R&Dù¾(dçù¾)��,�_��Ó
c 1200MPa �©è¤�ñ¼F73�}����c(©è�¢ëe��Óc 1000MPa ��´ãá
2@6DH/ãá]�OØ��¨â�,������ 
 

 
o 3.5.1-2 ¢tÂr���@E8A|°g!æU�Ï¤(Nb3Sn� Nb3Al)�ãá�cZu� 

 
�æU�41Gñ¼á» 
Ê²��þ�fp´�y¸��&� �ITER�ñ¼�-�æU�41G)+'þ�Âr/þ�

õ±{��¼¹iÕ�æU�41G�ñ¼��Ü��+�fp´ºæU�41G Áy��Õ/

¼��,���®&*-,�Ï¤(©è¤Æ�¤�/m&�æU�41G�ñ¼�  ò��Ü

����*�fp´ºæU�41G�ñ¼á»��� fp´ãá�OØ��ñ¼ÀÄ/é&,

#
��,���Ý�`�-��ÀÄñ¼�ô�� �þ&�¡x½�¾ª\���¢tÊýÂ

r 15-16 T��Wõ±\ 100 kA��¦�-��$������Ù/fp´��º�,�&� y
¬ÛX��Ü��Ù�w����,����ú���Ò	�*�¬§���þ�æU��W�ñ

¼(©è¤��ËÑ¤��þ��e�ñ¼�-��W�¤�/º��yÞ«518�C=G41

G�ÛX�),41G����Îk�Õ�yä���ñ¼�-��Ù/ÌÍ��¼���,�_

���-*ñ¼��Ü�Q¤Ô�(�Ù�U�Ā¼�/Ò���ñ¼á»/Å¦�#
�����

���� 
�-*���/h��¶a;JB��ãáñ¼�í��� �dç�#
¢ìÜñ¼ù¾��



58 
 

���[¤Ë Ô��k-O9@.>F�*�e���R&Dq#¾]�Î&69@n©k�p�
��}­�Í¬®�b����|¸Ó±{ 15-16 T��\Ð£b 100 kA�Á}�*������
mx¥ªÆY�6/P y��� �¶���!�"�!�/S=3<S9»sµ �À(�\Á
¿�À)��¾]�Î&69@n©k�p���� �À�-É$*������ 

 
mx¥ÆY�6/PWG�!��+( ÄÂ-Ç"
� 2016� 9��Í¬Ò®�n,��f\

­�~���%�°���Í¬¿«-�À��zr�-]�W}��*� 
 

������
	
������

ITERÆY�I4B>@X�-h¬¦���mx¥ªÆY�I4B>@-�ÀV��*�mx¥
 ÆY�I4B>@79?J!�16 ` @R/=P±{(TF)6/P�6 � L8MTP�(�*
V�;QC/A(CS)6/P� 8 ` HR/=P±{(PF)6/P�')���+*�TF 6/P!
ITER-TF 6/P ��-y���ÆY�6/PÁ¿6TA-ª��Á¿DNKT<-�À���
)�¨u ¥79?JÁ¿�!FN:IÐ£´�U��Ï� CS ^¹±�-li°_�*��	
Á¿�Ê-���{n�¥d\
|xk(Rp�8 m)���+�Z�@R/=P±{(TF)6/P%|
xk���*�½ 3.5.2-1�¨§ TF6/PX�-²��ÆY�º�! ITER�o�� Nb3Sn��
|±{! 13~14 T³���)��È� Á¿�j��� 800 MPa-�}���*�6/P |x
k�Z�± 0BP2T! ITER · 4a�6/P�¢Õ¡��pG.Ö! ITER · 1.6a��
���)�6/P�È��� ITERo��=EPDS5T1§��º��g��Ñ 5TEP/ 
 

½ 3.5.2-1 ITER� BAmx¥� TF6/PÃc½ 
DNKT< ITER [3.5.2-1] DEMO 
ÆY�º� Nb3Sn Nb3Sn 
�|±{�� 11.8T 13.7T 
TF6/P�� 18 16 
dÅ±j 164MAT 230MAT 
�\Ð£b 68kA 63kA 
TF6/P 1���) <TS� 134 228 
Á¿�j(¼j) 667MPa(1000MPa) 800MPa(1200MPa) 
/S=3<S9 0.98H 3.75H 
d± 0BP2T 41GJ 149GJ 
TF6/P ¡��pG.(V�) 9m 14m 
TF6/P w¯�pG.(V�) 14m 20m 
1<TS��) �v�\Ì 35m 52m 

�

�

 
t 3.5.2-1 ITER TF6/P �Èt 
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I5I7<=(CIC)�U-�´c-¡��E7/GBHK=(RP)`��^�+ RP  �-Q���
�+
��)(u 3.5.2-1 i¸)�hv¶�m�� TF 50GòÁ��º��ÔÏ�-n&�~v5
0G��Ì�	ðâ�ëû��+�2015����~v50G�àV��ôX��¨ç�����
Ô °����(1)RP ����ÔàVÏ�ÕrÍ�¨ç�(2) RP  �P}� TF 50G�Ô �
�¨ç-�¡���PM�
,)�¨ç����wp�+� 
 

���������� ��	

��������
���

TF50G��Ô ����5I7<=�jÐ�,�Æ��U-;AG?I4K2»�Ä���
 �� RP�Ô ��	�+�dÛ�Æ��U�Ô ����:KIÓÖ	 CIC�U�}]�T
Ù��ÑËÂ�øÈeM��Ul{	Ä��å�+�&���\_�	t��,+
�"���

	¾�+�ITER ��:KIÓÖ�\_�ÇY��&� RP�Ô �	�¿�,������	)
RP �Ô ���¿���»	áö� RP-àV���, �)��L��ÔJ¹a½�� RP´
`��U-�^�+�&ü��ÔÏ�	â¯�,+
��)�TF50GàVL��Ý÷��(!
58=�yf-����ÔÏ��N�),��U� RP´z��3F/EI8��&),�3F/
EI8-y~�
, �ÔÏ�-Õ&),+�º�hv¶�� TF 50G��Uqñ	 ITER ��
(� 1.6 Z��+�&�ITER �l�3F/EI8��Ô�+��§­�ü�Ï�	â¯�,+

���+�¥¨ç�����,+hv¶¿� TF 50G������UÿRP´zó�3F/EI
8��UÿRPqñê�Āqñ®�Þ�,+�U�^ß���ôX-¯&�L��N�),�3F
/EI8����ø±O�Ô(CCL)TÙ�Ç¼��b�-����TF 50G�ê�Èx�~
�
-éW��� 

RP`�;AG?I4K2�U�_ñ���+ê�ñ∆L�¬��N�),+� 
�� � ��	 � ���	 � ��	


	��   


��n� RP`��U��∆Ci� iÀÃ��U�¹a½��æ²ê��∆RPi� RPàV�Êý9
3:Kµ���þ�ô+ê���*�∆Ti�¹a½�(+�U�S×�O��)� )�
-É�

��+�|∆Ci|�|∆RPi|��,�, 40ppm�50ppm�ãË),��+�%�|∆Ti|� ITER-TF 50GàV
���+�Ø�(+��50ppm�éW�,��+�
�`�|∆Ti|� RP � 1/4 93:Kóµ�¤�
�^�,+8CK6�oj�,+#
'���,��+�%�ê�ñ|∆Ci| + |∆RPi| � RP´z��
U��3F/EI8�(��oj�,+�ITER �xk��u 3.5.2-2 �É�(��`]3F/E
I8δIB =1.5mm�}]3F/EI8δOB =1.0mm ��+�u 3.5.2-3� RPqñì�|b���+�
U�^ß��æÎÒ¦-É��δIB =1.5mm�δOB =1.7mm�xk��U��Ô�^ß�� ITER�l
ª��*�Q�ê�Èx�ä·�)δIB =1.75mm�δOB =2.0mm%�è��,+xk�~v TF50
G��ÔàVL�÷£��Õr�,+
�	¢)������ 
`ÜïP}� TF 50Gg��¶�©�¨ç­õ�����E7/G@G>�$�.��ú-

N����&�3F/EI8yf�R�50Gg�y~�sû��	��U�^ß�-yf��

�ÔÏ�-Õr��xk������,+ø±O�Ô(CCL)TÙ�|T�	~
��* TF 50G
�¾��+Èx�ê�	y~�+��
��N�),�3F/EI8���� CCLTÙ�Ç¼b
�-����TF 50G�ê�Èx�~
�-éW���u 3.5.2-4 � TF 50Gíîù`ê�Èx
�«³[�(StD)�Èx����®�æÎÒ¦-É����Ò¦�TF 50G� CCL �Åô	��
, �/1=DK> ]3F/EI8- ITER � 2Z(δOB =2.0mm)Ê����'�ê�Èx�«³ 
 

 
u 3.5.2-2 RP ����+�UÿRP´zó�3F/EI8��Ú 
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c 3.5.2-3 RP_º²~gV�l�)mJ{S¨r�»M 

�  
�  

 
c 3.5.2-4 TF 2.>´¶¾U±o�f���Qo(StD)��ftr��� 

 
Qo� 10-6 �10-5/A6��)�°L�*�±o�f�¡lP$d���r��)���W��� 
����
'�RP� �mJ{S¨r, ITER &(i�
��f^�$��v¿�n���¥

	'*)�B��� ����Vq��°L�"��)�#�p¢%2.>¯¤�r�v¿,k

¸���'
��)�#� JT-60SA��°L­�2A9,���°L,Hw§�G���� 
 

���������������
 	����
����
���

C®�µ!�&���ITER-TF 2.>�mJp¢�|��*��) RP�s��«¼�u�,�
�) RP ,ªK�)�#�Á248��)C�6;>:@1A0(DP)��F#p¢�*�mJ,
RP ���{S���*��'���#�Á�p¢�r�¬��*)`À��)�B��CS 2.
>�&���u2@378�N³�*�mJ,�}p
f^���e������&��X��

����
���' RP �s�������umJ�_b,[(p
¡£�(5A@¡£)����
�½�Y�Z+)�#���RTy�`+*)����)�ITER � RP p¢�s�|'*�E�
�����`À,a·�)������[3.5.2-2]�����`À�¹"����� TF 2.>p¢
�s����RP �sIh�zk�*)�umJ�]�p¢�s�»�)�xY°L�e�
��
\¦�ftr�p¢�r����°L��� 
�j� TF 2.>�p¢�s���D®�O©�¥	'*)��

�=3-><?A8,���6;>:@1A0p¢�s(RP) 
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�� Ë��b!@FQR3NU�Ù¨�(DL) 
�� Ë��b!@FQDT9U6�Ù¨�(DP) 
�� 2ü:T;ACË��b!@FQDT9U6�Ù¨�(DC-DP) [3.5.2-3] 
 
�sðd ���ÇÅyáÍ��� ���"��Ë��bR3NU�Ù¨� 
���Ùû

1pr���z�����)aÍ�i!�Ùû!�s ���"�pr����z�¶&�ã�

�aºu¯"ê,/������Ùû1pr��)ĂÍsØ~��Ü����.:3Q9U<m

b |�s���cÆ��45A;1\���Ùû {RHQ!}¨|ĆCS3@Q¨|ć�s

1ÇÅ��.�,��.��!�(��s1Þ��.��Ùû1pr��Ă¸!8RUB2T8

 +.Í���!�t)êö(����Ë��b! DP �Ù¨���2ü:T;ACË��b!@
FQDT9U6�Ù¨� 
��) RP ¨��³ø�÷��(Ó©�sðdÖ¯��
�Êù�
�����¶õ�/#�ÇÅyá�GO=KY��!Í�" 5.73T ��RP ¨��{Ï���.�
�ÙÔ� Ā.ðd ���"�� 3.5.2-5 Î�+� ��R3NU�!�z�@FQR3NU
(DL)1v` �Ù1ä���/#�DL ÿ��¹P<7�ÇÅ�.�RP }ýñ��Å���^0
- �RP }ýç´!²�)��!� RP �{Ò!¡læ�1Ìe�.�é��.�V¨��Ë�
�b! DP �Ù¨�!�z��¬È �Ùû%!�b¡l 
�.�¹P<7���!���Ù
Ô�1Ú(�)Áµ!�ą"Å���� 
�DL ¨�!�z�Ă¸E2U@1 TF :3Qiă�,�����)Ă¸8RUB2T8!¦�

�îÝ�.�é��.�V¨�TF :3Qÿ "ôfs � �.�(!³øÀ*JUC�îÝ�
/.�(��!<IU<Ìe�½îìW!�
�òą��.�'�E2U@Ă¸�CS3@QÍ

���Z� É[�.�� +��ÇÅ�.ĂÍs�E2U@�b MULTC�k
�Á : 
 

 
� 3.5.2-5 TF :3Q!�Ù²�� 

 
3Q9U<�!��û 
�.×Û­ ï�g1ó	.�s�ÇÅ�.yá���.�'�]q

® ���)��!àw�w�Ć2 pr�" 200mm Ï�ć�>7?U p��èc��¼££z�
D � ÕÐ�.ā �
��åòą�Å�.)!�¤»�/.�V¨��Ë��b! DP �Ù¨
�"�ÙÔ�Ú~!¾�«'��¨���.��?UT×Û!hm� �ą��.��!�ą"

�2 ü:T;AC¨�1¢Æ��i:T;ACn ?UT×Û�1Ý����ë·�
.���
b!¿oÄ*�i:T;AC!¼£ª 
�.×Û­!¥j�ú*¼£��!�ą�§� ÇÅ

�.��!�(��Ù�!¿oÄ1�é���� Nb3Al �b*ß¿���â��×Û­!þÇ

+${³ø!�bþÇ��Ą��.� 
_W!¶õ±í�,�ÃÂ���x�½! TF:3Q�Ù¨����"�RP¨�1ÑV°���

RP¨� 
�.èc:<Caº !±í�Xä��§���Ù²�!±í1ä��é��.� 
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��������������� "�

x�Ë ��81Q ¦Ý£�đ���Ð��êã� øÌ
* RP ³�/Z �¿ú��RP
³��	��'02AIVB i6P0OT;/����,�����
�' ITER-TF 81Q 
ódã�¨ò��ê|î�÷Ć���*-��W³��)+ýæ�Ë GO<K# þ�Ú� 

�ĕüe/]�ñ������ê(ód)ã�ë��þ�Ú�# �ĕ/�Ďu�,¡ö��,��
*����81Q ¦Ý£ øÌ�!�TF81Q ��u�a��s���,1T>6=T;'
�ė��+�64T?¸ �cfĂ/í���}�èìĔ�(fĂ«©g�XĒ��,�&��

�uĐÄ �s�),�c��bY�§�!64T?¸ H@A;J@A Ê�Xµ��ė��

,|î£�Ę
�ITERå�c(ĔÉgĚ68kA)
*�*�,�ĔÉu(�c�êċ(WP) orÀ¢
'¿ú�$����¯±�x�ËĄ`�81Q WGm�¯±�-�(3.5.1áyÎ)�]�!���
81Q�	�,1T>6=T;ë� øÌ
*�cĔÉ/ºĊu(�ĔÉu)�,�l��Ą`�
WG� ¤�	)"āĀ/ą%���cûù�}.���êÀ¢ ¿ú/��é�ñ�� 
 
yí²Ò 
[3.5.2-1] ITER-DDD11 “Magnet, 2. TF Coils and Structures”, ITER_D_2MVZNX v2.2, (2009) 
[3.5.2-2] ITERęDDD 11, “Magnets 7. Conductors”, ITER_D_2NBKXY v1.2, (2009) 
[3.5.2-3] õ ^, �DPC-TJ ùÖ�, bÊ��, 27(3), 207-216, (1992) 
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£Þ °}ċ# öÅ'Ę
�,����+�Ó� x�ËÀ¢ûù�!�ÃFOT7@A(>

1DV=��Ëm ĉč�Õ��Ę�öÅ �,Â��	��'Ċ}�,°}¨ò�� hk£

/­f�,¿½¨ò ¿ú!vo��-�	*��âw�°}ċ�Æ&*-��,��-!��

��À¢ûù�ÙÝ��'ód��,�!¿½n¼����ûù�¹ P;6/ª���,��

 Í�Ó�¥��-��,Â��Ñ����MV5Vf» °}¨ò�¿½¨ò Ċ}£/ÿ

½�¿ú�,���Â� ód£/À¢ûù�z·��,¡ö��,����!�ód£��+

.�°}¨ò�¿½¨ò øÌ/¾ð}x�Ë À¢ûù�z·��,�&��´� °}¨ò

 x�ËÀ¢# Ċ}£¶Ùu�~��\q¿ú/ñ��� 
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��!�����

2015��!�Ó�x�Ë À¢ûù�¿ú�-,Â��� )��°}ċ/®�
����¿
ú���¿ú³Ç!Ðp?VLûùÈt WÕ���GS:36AßÔ�Á¦�-�x�ËÀ¢

ûù WBS Â� Ė×
*¿ú�,Â�/{+n� 2015��%��Å&*-�Â� À¢�Ñ

*_Y�Û�[ö�°}ċ/¬n��� 
 
-FOT7@A 

2014�� BAx�Ëûù à�FOT7@A�Ñ���,°}ċ�[3.6.1-1] 
->1DV= 

2014�� BAx�Ëûù ěNCFS@6 E3O1A�Cu}ďČß >1DV=Áć���
,°}ċ�[3.6.1-2] 
-ØÜ�� 

2014�� BAx�Ëûù ËÁć¿ú���,°}ċ�[3.6.1-3] 
-D@6GRVAU�c93Q 

2014�� BAx�Ëûù ËÁć�D@6GRVAÀ¢���,°}ċ�[3.6.1-1]�[3.6.1-3] 
-Ą`�81Q 

ITER TF81Qód³Ç���
 TF81Q°}ċ�[3.6.1-4] - [3.6.1-6] 
-GOTAûj�Čß 
2014�� BAx�Ëûù�Ĉ&*-�GOTAûù���
Čßäç °}ċ�[3.6.1-7] 
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} 3.6.1-1�WA�.%'�an r��bDWBS�5.2v=i��kF�<GgaP����
O���Nj��WA� V8
�M��31[�1WA�(x�T)Nj1WA��e�����
����WAU|��AQ�9XYf�
���WA�_]�4`lI�RJ���:;+2(�

6{��Hqps�~4_��+&"!&*t���~4Ky�t��h���_�w\ B}

�>�z��N��@�3��A��WAU| Z���
��	� 
E 3.6.1-1�WA_��7L 3D-CAD m��)-0#&'+$,2/��
�WAuS ?

�;
�������bD�aPc���������Cd�5���~4U| ��o�}�

���~4Q���
�_� ������
�� 
 

 
} 3.6.1-1 WA�.%'a� 

 
 

 
E 3.6.1-1 3D�?�;
�WA�x�TNj^ 
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gË�µ�

[3.6.1-1] 2014��� BAfs°��
)>CF39;52BF;�¥�ÚØ�  
[3.6.1-2] 2014��� BAfs°��
) 2ÇÉ�]eæÅ,ÚÊ��7.<G6¦ß¥��£Ù 
[3.6.1-3] 2014��� BAfs°�°¦ßh�âðYy�ÚØ£Ù 
[3.6.1-4] Norikiyo KOIZUMI, et al. (J.Cryo.Super.Soc.Jpn.)  Vol.47 No.3 (2012) pp.186 
[3.6.1-5] Masahide IGUCHI, et al. (J.Cryo.Super.Soc.Jpn.)  Vol.47 No.3 (2012) pp.193 
[3.6.1-6] Yoshifumi NAGAMOTO� et al. (J.Cryo.Super.Soc.Jpn.)  Vol.47 No.3 (2012) pp.200 
[3.6.1-7] 2014��� BAfs°��\�ÔôbÛX�±�mÝÚZ�ÚØ£Ù�  
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������

¡Ïkfs°�¥�ÚØ�����fs°�WÚZ�
����ºôÇÚZúÍ¬º¶n(SG)
�6G=F(TB)�ºô©(GE)ûh�Sï�) BOP(Balance Of Plant)ÚZ�¦��LÔ�Q§�©Ì� 
 

 
q 3.7-1 £ÙØ¸¥¹ 

 
Ö¨Á�£Ù,Ð��Ô
�)�³a8GA���*'?CF;ÚZ�¥�ÚØ,KêāùĄ"

��«î»�Ð�����2015 ���Kê C&R "��[WØ¸�Â{�h�Ø¸�u��°�
m(�z[ÚZ�£Ù,Ð���q 3.7-1�£ÙØ¸�¥¹,½�� 
 

�����������	���

LOCA (Loss Of Coolant Accident)Á�N��z[×���#�2014���>CF39;]ec¸
\©næÊ£ÙÈ��u���æÅæÊÚØ�c¸\|¿ØÄ�Y�­èØÄ�h�rb�xØ

Ä,Ð���q 3.7.1-1�c¸Iõq,½�� 
q 3.7.1-1�����ctÿ�°�W,ÚÊ���)¶WäÎ\v�Æp�ctĀ�¶WäÎwv
&(;0@1�~��v�\vúT6�T12ûÆp�ctā�;0@1��vúT12û&(>CF3
9;]eÇHªÇæÅ/D-�ctĂ�>CF39;]eÇHªÇúKê²O�nûÚZ/D-�

ctă�>CF39;]eÇüªÇúÍ¬º¶nûÚZ/D-�����)�jct�c¸\|

¿�h�Y�­èØÄ�È�,Ò 3.7.1-1�½��������½��È��þEG?ýªÇ¦�
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¨K¤�Nvc{2©)�~&'"$�3� 
Y�) 2�� 3.7.1-1)�~*MxzkU�}(Q��43� 
�(W\¢�)fZwj(#�$�,3�e 3.7.1-2(:6;IV@EH8=>W\¢���e

5��� 
@EH8=>W\�*q�DHA5��&��LW\|¢�¨MCP©9IF?G7�1@EH

8=>)T_B=<5 ��`:6;I(�T�3�`:6;IV%�Nv�4!W\�*-!

X_B=<¢�5 �$ MCPC=>G75�43���%�cfw*@EH8=>Vfw&K¤
�Nvcfwa�% 73m�MCP)¢�fw� 20.2m%�2�MCP�1@EH8=>-%)¢�f
w*9IF?G7�C=>G7S�4 4 101.2m�112.8m&¥n(i���>I;F% 308m.
)fZwj���3&�����~&'"!��4*]g�AEH>%*¯±°�%l�)�3

q��DHA)s�5¡�(��3§u��§�£)DHA5r�&�3�&5tb�$�2�

OpfZwj5P���30�'¢�o�d�)��/�y!'�c R&D�r�&��143� 
 

 
e 3.7.1-1 @EH8=>W\[�J¦e 

 
 

� 3.7.1-1 [�Vm�^+R{�£���~ 
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d 3.7.1-2 .)0BQ9=@*35RZ­���d 

 

�������

	��������

[e��RZ��¨ª�#5>2'<��r����lPs^�:=@5b¦£O�u�¡�

�!¯���#���E²�Gyc��a�lPD�5>2'<¨ª�¡��!�£���{�

����:=@5��X��¡��!�£����{������ ��5?B6(8³L��

#E²�Gyc��a¹½��+,4<��#�¾��+,4<��#�º%�¢�#���C

�RZ���5>2'<�r��^�C�RZ����!F�RZ���H´��5>2'<¨

ª°��¢%©���#�C�RZ�E�5>2'<���r� CANDU�%]�� 1TBq/kg�
��E²�Gyc��#g_���g_��$�$�����5>2'<¨ª°%¤K��� 
 

�����������������

	�������

[e���
#zns�¥�M|¬���9=@*35A1&7B0�C�RZ��w�!$

#��$�:=-;� �9=@*35�h�·f�5>2'<�C¬�±oi%¨ª��C�

RZ��U«�#����#�[e����Q�c��¶�r� ITER "�¸	�"�5>2'
<�¨ª°�j	�#���/B,0B<T~�C����C�RZ�E�5>2'<µ\£O

(Water Detritiation System : WDS)�+,4<� ��� �%�¢��� 
 

¼»Wx}J 
C�RZ�E��5>2'<¨ª°�����§q��¢��%��� 6 g-T/day �Im��

[3.7.2-1]��$�®Y���� #¨ªvV%�t�����Mk��Im��#� 
��C�RZ�E�5>2'<�r���N� CANDU�%]�� 1 TBq/kg�Im��� 

!��WDS�mpS�%�������̈ ª°�`°�5>2'<%S��#���Im��� 
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4 3.7.2-1 #>),@$��!���\.T(��RA 
 
 
  Q 3.7.2-1 CANDUE�),@$��!���\.T(�&< 
 

Plant�  Feed rate Tritium concentration

Darlington (Canada) [3.7.2-4] 360 kg/h 0.37 - 1.3 TBq/kg 

Wolsong (Korea) [ 3.7.2-5] 100 kg/h 0.037 - 2.2 TBq/kg 

 
 
 

 
4 3.7.2-2 �!���\.KKN4 

 
_^T(S=�;JM: 
4 3.7.2-1�T(S=�;JM:�I��XY[�2[��!����*F��61�*FT(

��7RB[� 94 kg/h��
��	�T(S=�U'������Q 3.7.2-1�I� CANDUE
����WDS�&<�?W���?W�M:�WolsongH]8[3.7.2-2]�WDS�%3�-5E�
�RA�D��	��9����
��WolsongH]8����WDS�CV]+�L 1MW��
�[3.7.2-3]�-5E� "�T(�
�ZG0P�S=����WolsongH]8�/O�
��!
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$")�;t�tvB!B 3.7.2-2�q
� 
 

���������������
��
����	����

jC�-c49t��&*$")gO� CANDUh!<w� 1 TBq/kg�2J�������3
	:Dh�����7�����`{	Qy������gO�|JFf����/�0X]� 
 

 
B 3.7.2-3 &*$")~��`{u_ 

 
 

 
 

B 3.7.2-4 xYtv�&*$")e�-T5kaRB 
 
 

 
 

� B 3.7.2-5 WDS�5k[P�M	JN5k�=	'%$5k� 
 
WLSi}W6���N]��Ad.�&*$")gO� 2 �	V
� ��0X]�����
orK@I�-c49e�s	pZ��G>(Ex-VV LOCA)	?������ ��������
�lH��&*$")W6�	 MELCOR!m��z^���\���������1[��N]
����� 1 ��[����#,(+t!WLSsk8EI�
���nU��`{!����
�������#,(+t��&*$")~��	�y�Ub���� 
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������ÑÐ�Rn	�'�×Ù?,91>�Ê��d� ³�×ÙßÎS	M��Ïå�

�'�M�Jà¬L�k�ÍÁÈh)i!��Ý¼)×Ù�'£-£à��7B3*>×ÙßÎS
)x��'� 
��N��ÌÏå����l 3.7.2-4�´�$��Ç�½¿�Za£[®�F�[®�¤��Ì

#�l 3.7.2-5�´�$��:43[®�Û°eh��Ì	��%('�ÍX�U�_¦��!�
�F��[®�
'
�	��������w}[®$&":43[®�
'
�	�����


(��:43[®�pf�×Ùß�gº�[®ß	�È����&�ÍX�{o`	�
'�

!��'����Za£ß) 960 m3�¼®¨�) 1 TBq/kg��'��6 g-T/day�×Ùß�pf�
¼®¨��Ú�'�� 320 �µ�È�'�!�M��ØÔ/8B+#Za£ßº�É¶¾��¹
��:43[®	Û°�
'eÃ�	�'� 
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bu©������YL¥ä§jtKÒ���K��z���|q¬)ãc��vY�ØÔW

�)eÃ��'/05>	³¸�(��'����ITER��g��KÒ�z��²·ykZa½
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$&�=AD.47Za½�Ä«�¯�$';4/=o|q¬ãc/05>)�����l 3.7.3-
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Yä§jt����=AD.47�Za£�Ä«�¯)³T�'�È	�'����!l 3.7.3-

1�´���&�=AD.47GÜ�Ó£2D-)ÍÁ��¬)ãc�'�¬°�¬L�kÓ£2
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U 3.7.4-1��V�z¦���±���-7()-38����-7()-38�PW�s§F
B�§D|j�®��¥}�:��U�¢�������z¦������cd	��ur��

���s§�FBU�=i����
�g��Rf`�¨�U�®������U 3.7.4-1��

����s§� 1.)�1 £Sf`�2.ex�:tC�f`�3."�5�²L\nf`�4.]B?
�²�f`�5.´b�²�f`�6.NB²�f`�7.$�('8!f`�8..()%5�9."8-6
(#9f`�10."95*/( $f`�11.)4'�2�qf`�12.�~�~N§Df`�13.�
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U 3.7.4-1 -7()-38 

 
Q�p� 
[3.7.2-1] K. Katayama et al., “Influence of hydrogen addition to a sweep gas on tritium behavior in a blanket 
module of Li2TiO3 pebbles”, Fusion Eng. Des. (2016), in press.    
[3.7.2-2] H. Y. Duck, "Operation Experience and Effect of Wolsong Tritiumu Removal Facility", IAEA 
Workshop on Good Practices in Heavy Water Reactor Operation 2013 
[3.7.2-3] 2014cd�²�P^��K��[©w>{·)4'�2~�IJl¡��°��©w�
�¸YTv�  
[3.7.2-4] S.K. Sood et al., Fusion Eng. Des., 12. 365 (1990).  
[3.7.2-5] K.M. Song et al., Fusion Eng. Des., 82, 2264 (2007). 
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Oĥ C&R&��òVr�®�Ħ0.SL ¿ġ1½ç�.� 
H� ÒĄuá �aK æ¬���/�­���að] ¿ġ 
H� ÒĄuá Ěê��)���ëé�.¢Óå æ¬�eg1x'q³¿ġ 

 
�aK æ¬1çċ�.�(�Ď[�đ��.PºPđ1 in-VV LOCA� ex-VV LOCAp#�

�äĨäØĀ{�1´f����/,RĆì�Pđ�
���ex-VV LOCA Æ�
�.�Ö�ģ
�ĕ(¿÷�����=E:2B è�¹fĠ1Ď[���&��in-VV LOCAÆ�îõ�|c�
¶�.�hĂğ�,dnĞø ï¾īô�Ė�s¾īô Ħ\®1Ä,�����É¨��îõ

�|dnú ácØ|��äĨäØĀ1ÔČ��āã«è¿¤ îõ�|dnú�)�öĲģ�

ĕ(ĩ���.îõ�| Ý¡KÃ!}ĝ�
.ĉė�1ª��&��� Q ďĭ����è

�O� =E:2Bć"�Ď[7I>��. UFOTRI�Ħ���ÁÌ� Į�è�$ Ĝê®1
gÐ���J¿�¹�®¢ÓåÔČ�!��/&�ÔČ�Mlg�����Ë]�Æ�ëé�.

¹�®¢Óå gÐ1�À���gÐ ûÑ�o�á�É� ¹�Āà¡1Ê�.@DG6;=

ÕęÍİF82Hı����Ü�O�čeg�tĀ��.ĉė�1ª��� ûÑ+-��čkg1
Ü�Oeg ù~��.íì�©Ï!Tþ
����¢ÓXj¨ OĥĒăËĥ�MĈ��.�

�)Ä,����� 
 

���������
� �������"#
��

¹�®åē�+.bąć"�Ď[!�PºÆ ¹�®åē �Ú¹f�+.§ĬĎ[ Ċâ�

,ğĈ��.�ÂËbąć"�üĠ!PºPđ���.ħĐ�.�!ýz¿÷ Êi®1Þ.í

���.�&��mW¹fĠ��- ć"�üĠ <I9AI8��/"�PºÆ ¹�®åē

¹fĠ1ć"�üĠ��Å��·�
.+���.�=E:2Bć"�üĠĎ[7I>���!�

4IF8FI3�ó��Ĥë�/� UFOTRI[3.8.1-1]��.�UFOTRI�Ö��ÚđÎUH¹�®
åē¹fÎU1Ć�`h�¼ ^1`h�.����=E:2B�+.ÂËHĢËć"�üĠ1

Ď[�
.����!�Ö��ÚđÎUH¹�®åē¹fÎU `hÎU )���PºÆ=E

:2B�Ú¹f�+.ÂËć"�üĠ ¯¡ċÐ ûÑ1�y�.�&��ÂËć"�üĠ��

�.ĳÙ¹f=E:2B �N)Ď[����,�±�� è�$ UFOTRI7I> Ĝê®)
ÿ���� 

 

��������������
� ���������"#
�!%	$��

ċÐÎU����UFOTRI�`h�.ć"�üĠ ¯¡ċÐ?DCI9 ù~1Ć 3.8.1-1�ñ
��¹fÎU����!�£�Àč ï¸*ßÛ�+.¹fİ�K¹»�¹fį 0 mı*89;5
�, į²¹fİY	" 100 mı1ÿ°���ÚđÎU�����¥ĮİĮĘ 1 m/sı�,¦Į(9 
m/s)�M���ÚİPasquill�Ú��¡µ×ĵA�¥Į��Ç�ı�,���Úİvµ× Fĵ¦Į�
�È�ı&��� �`h^ ù~1č���� 
mWēĠ =E:2B��Ú�¹f�/��u�
�.ÂËbąć"�üĠ RĆì�ċÐû

ÑĴ6I81� 3.8.1-1�ñ��ċÐûÑ�,�¹fâ�, ĮLĔĪ�ě�%��ć"�üĠ�
����._w�ĉ,/.�&��üĠ�)��)]�ì�İ�
�ı�.�Ú��¡ÎU!�

¹fį�Z��.��)ĉ,/.�Y	"�ĮLĔĪ 1 km�üĠ1)��)]�ì�ĉô).
Pasquillµ×!��/�/¹fį 100 m �u! C��K¹» �u! F��.��,��ĮĘ� 

 
Ć 3.8.1-1� =E:2Bè�¹f�+.ÂËbąć"�üĠ ¯¡ċÐ�
�.`h�¼ ^� 

�¼ ^� 
¹fį 0 � 100 m 
ĮĘ 1 � 9 m/s 

Pasquill�Ú��¡µ× A � F 
ĮLĔĪ 500 � 10�000 m 
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K 3.8.1-1� 7gk.1,'0SyfB�!$jn@����� � UFOTRI)3/���q 

 
]���jn���� �Z���$>I��"%$� 

UFOTRI )3/�!$�p�`"%� 2 vfB.1,'0�!$jn@����� �9��
��p�q§(3+&K 3.8.1-2����

��2vfB���i��"SyfB�%�_�M
Qz���"�t��|}2EU��¥MQ���MQ�"r&���s|�����HTO�"
mu�HO.1,'0��LW¦&���MQ s|���"�Sy�AfB�%$
�&d��

K 3.8.1-2!#�2vfB.1,'0�!$jn���� �¤4�¢<Ta��?fB���¥K
1¦�x��\�
�	C�$�
%�fB{�"��������� �� 2vfB�X5	S

��$
�&l�����$�K 3.8.1-2�"�¤4�¢ 1 m¥bW�%$i��hNP�¦�
����2vfB.1,'0�!$jn���� � 10-3~10-2 mSv/g-T��$�
%�?����
 �Y�� 10%:4��#�bW�%$i��hNP�������2 vfB.1,'0���
�� ��X5�Z��
�	C�$��  
8_�o�p�`"%�F;.1,'0� ��#����� (mSv/g-T)��7g7��~P

^£�7g7��Y�$V?*+-0�7g�[¡wu� ^£�Ju��mca&W ���

=�$����.1,'0fB ����� ��Re��"�G���V� ��x��D�

�%$6W��$� 
 

 
K 3.8.1-2 7gk.1,'0SyfB�!$jn@����� ���$ 

2vfB.1,'0X5 
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��������!
��%��� ��	�
� ����*& �'��

ĠÌ²iĞ�Ï²i�+��Óç�*"�ğBR>1M�ËØå��ÏÒÃÞĈ�«´OAS

��*51:�KSWMOAS�OASq��*X¸�����.���Óç��BR>1M�

2Ì²iĐê������&Æã�`��*�UFOTRI��4WS:SW2{Ċ����Æã-m
­����*��
��UFOTRI�OAS¸ê��<W:7WC[3.8.1-2]-TGPW��¨
��
â�!� UFOTRI7WC�đä¤-ö����ß��OAS¸ê�&<W:7WC�õ�®�Û
��dnI/0S�l��#�¨
�!�â��đä��*	-ĆÄ���"��OAS¸ê�

�<W:7WC�ąñ�TGPW�')�¹½ý��óĔ�����dnI/0S�đk�dn

c-ä¦�*
��¨
�!���VÆãâ��đä��*
�
º(	�����X¸�\³

»BR>1M�Ï²i�'*ĕ½ėĞĠ�ê�ğ�ý��óĔĄa��$���UFOTRI�OAS
�<W:7WC�±�
¡þ��*
�
j	���ĕ½ý��óĔĄa��ĝÞ°v��Z


ö§�+*
�
�â�`�¤
��¨
����VÆãâ��đ¢��7UFWBNUBOA

S-Éï�*¡þ
�*�$��*� 
 
uö¶à 
[3.8.1-1] W. Raskob, Report KfK-5194, Kernforschungszentrum Karlsruhe, 1993. 
[3.8.1-2] W. Raskob, Report KfK-4605, Kernforschungszentrum Karlsruhe, 1991. 
 

�������"�)�$��������

�e9:@M�È£Éï��\³�ď�-ĘÍ�*��ô|�� ���â��fú!��ě

-ă�x÷��Ø"�_Õ�*�$�ēþ��*����$���²�¤ÞĈ-xpq�*��

²�¤ÞĈ�Ė�ċ$Ě����*øē
����[¥�+*\³9DR3���*Ú9:@M

�ĐÖ¢ì�²�¤ÞĈéû¬p-Ąa�*
�―��,�Ú9:@M��eY�ß -©¯�
*
�―
¡þ��*�á�ĂĀ-ď$��*Åùyt�Ú�E8WCjÁ[3.8.2-1�3.8.2-2]
è
�'���t�Ú�hsÐ2U=SHW� ITER� 10µb���Ü�µb~10µb������
�$�hs¿}�\ć���*Ė�ċ$Ě�!��nøē&hs¿}��^���ÜęÜ}��

'*oÜ�����e¸í-è�
���t�Ú��eĂĀ����ß�ēþ��*� 
�
�¾���æë�~(VV)�g���hs¿}�\ć(LOCA)���ÜęÜ}�\ć���*

Ú�ÜÐnĐÖ¢ì-ÿÁ���ÿÁòÂ����²�¤ÞĈĖ�ċ$¸í-Çā��æë�~

g(in-VV)LOCA�����9:@MĂĀ!�þÑ\Ĝ-ªi��� 
 

��������($#��

\³\ć�ÜÐnÿÁ�m­À]��*t�ÚĂĀc-ü 3.8.2-1�"�$*�t�Ú�JQU
6?B�o�Ð�ĉÐÚ�zÊ�×�V�n� 1ÌhsÐ�hs�+*%���*�1ÌhsÐ�
�Úg�Ý·BR>1M�*��JQU6?Bg��Î�+�BR>1M
hsĒî-č��Č

Đ�*�[¥�+*
�1ÌhsÐ�BR>1MÙ�� CANDUÚ�ÕĎ¿�zê���*�1 
 

ü 3.8.2-1 \³\ć�ÜÐnÿÁ�m­À]��*t�ÚĂĀc 
�µ� c�

KQ;L�r� 8.5 m 

Åùyin 1.5 GW 

dw/iw 1ÌhsÐ×���n 290/325 ��15.5 MPa 

1ÌhsÐĔ�SWKµ 240 m3/loop�4SWK 

1ÌhsÐÔĔ 1,900 kg/s (per one loop) 

1ÌhsÐBR>1MÙ� 2.78 g-T/m3 (1 TBq/liter) 

1Ìhsð¼�w�Ēî� 0.727 m 
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Á 3.8.2-2� �z�¤Ï�y��vWK�Þ�Ò�ão 
ãoF<E ��Ä¹*,2A 

³ 1ão �� ©°xh 
�� ©°xhÎÔÛ�²�Ú�� 
�� ©°xhm[»À¸ 
�� 1�Y`¸ 

³ 2ão �� 4#@&:14 
�� K�4#@&>IEæ�X�hUuN�"D�ç 
�� 1�Y`¸_§æ?IE4ç 
�� ��°Ì¸ 
�� ,/1& 

 
�Y`�Ý�Y`¸�EI2�H'�*,2A�F �!4�St����		��Q�,=&

4�an���ÊÇ Slim-CS���[3.8.2-3]�d­~�Ow��� 
an���z�¤Ï��vW�Å �� 2 Ü�ão�Þ�Ò��������bão����

�*,2A�Á 3.8.2-2������		���LOCA�}p¡â¡gr�àÖ��*,2A��
Á«
����¢�·Â�Ê�>14-E�Ê�ãoF<E�É
����� 
 

��������&��! 
LOCA �}p¡â¡gr�y��an�*,2A�¡�[�´�����¡�´��M��¡

�[Ø�Æ�)I5 MELCOR [3.8.2-4]��¾c�£[3.8.2-5�3.8.2-6]�¦��Æ�

�an�*
,2A�bÛ�{����R¯�7I5^
�7I5�¤Ï�"6E%I8CH,� MELCOR 
CVH91(I+�Æ�
�7I5ß��Õ� FL91(I+�Æ�

�7I5X����½��
b®L��$,�lR¤R��¡PÙ� HS 91(I+�Æ�

�7I5ß��z�"�G.
E�¬¿�]� RN91(I+�Æ�

� 
 

��������#$�������

�������)���
	��"��&��('

��% �* 
In-VV LOCA�y��©°xhæ1�Þ�Ò�ãoç�m[¼Ü�ËT
�MÍ×|á��»f

�µ��È��
��in-VV LOCA�y��©°xh�1�Y`¸�¡�[�´�Æ�

�Ñj
MÍ�3�,C;*BH�¨¥��ÓÐäs���³ 1o�V���³ 1oY`¶�Ã�%G0
Hª�����Y`¶�ºª�å¯ Abreak��~Æ�q�����MÍ��Ä�k 3.8.2-1�«�� 
 

 
k 3.8.2-1 In-VV LOCA��Ä�³JoY`¶�ª����Y`��©°xh�iZ���iZ



Y`��ye��³Jo�À±
��½��©°xh�\m��� 

��

�

%�

 
�
'

!#��
�����

�����

"� ��(NB)

�


��$&
���

����
	���
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}omu±,36¾Ä�|-ä�8~æ �µ�³ó $}omu±8nÎ '¾Ä�|l�

8aµ"6$1,�ITER-¾Ä�|�kØÖ)y¯,�rÍÒÈ8Ø�6��rÍÒÈ.¾Ä�
|-[£,ØÏ ��rá� Æ8�w�-\�Ç�KYQOYG,�Ì"6�OYG)�rá

� Æ-¢ñÃ2��Õ«�¡)"6�Õ«-q�©`)+6¾Ä�|)�rÍÒÈ-ØÖg8

Ó 3.8.2-3 ,0)16�º�­×8ã1'�6v�¹-MUAP�t�� ITER-FDR )à�$1�
¾Ä�|�Ã. ITER-FDR-2-)yg)"6�0$�¾Ä�|-ØÖ�.¦�½, 0.5 MPa)
"6��rÍÒÈ,%+�6�rá� Æ,UMDTYF:@=8ØÏ �â�¥-�rÍÒÈ

.ëî�7'�62-)"6�UMDTYF:@=.�� 0.2 MPa(¿��7��rá� �Ü
�62-)"6��rÍÒÈ-±bÃ.�_,k 1 °mu±�´x $ì, 100�)+6g) 
$��rÍÒÈ-Ð¼bÃ.±bÃ)yg)_� $� 
 

Ó 3.8.2-3 ¾Ä�|)#-�rÍÒÈ-ØÖg 
ØÖ�¡� ØÖg�

¾Ä�|�Ã� ���������

¾Ä�|ØÖ�� ��
����ô¦�gõ�

�rÍÒBX=�Ã� 
���������±bÃ
�����������

�rÍÒBX=±¶�� 	����

UMDTYF:@=ê©`� ��������

 
muÆ¿¢ñÃ Abreak)�rá ÊÞ-¢ñÃ8JURYB) �MELCOR 8»�'¾Ä�|

l-§��r PVV
max8Ùd $�ÙdË¬8� 3.8.2-2,Á"�OYG)�rá� U;X-¢ñ

Ã8���"6/*��6�. Abreak8���"6/*�PVV
max.���+6�)�p�6���

(�Abreak = 0.39 m2-)��9<GNYHiÚåñLUX>EGÅZ�-GW;CV£zk{¿¢

-�x(�6�#-3�+®1'e�½+©`-�x�OYG)�rá� U;X-¢ñÃ8

ITER- 10fÂ�ôOYG¢ñÃÉ 10 m2õ, '2�PVV
max.¦�ØÖ� PVV

desô= 0.5 MPaõ8
Ýä �Å 1 í�-hk���e(�+��)8Á '�6�ô#-Z£(�ITER ð?;Gc�
�k�Ùd(.�#-3�+®1'e�½+©`(2 PVV

max < PVV
des,+6�)�Á�7'�6�õ

�-Õ«Ë¬.�in-VV LOCA ,36s�,� 'Åöé!ß1í�-hk�8Àe"6,.�
Abreak8���"6�OYG)�rá� U;X8���"6�)�ØÖ,Ô²�76�)8Á 

'�6�¨Õ«,35#-ØÖÔ²©`8�è½,¤4�, $� 
ÅZ�muÆ-k{¿¢.®1'e�½+q�©`(�6$1�^�.áÛï�,36ÅZ�

 jò�-35º�½+SFV]·��Ô(�6��ª½,.#-SFV]·(Ùd,�&�

Abreak8 in-VV LOCA��-ØÖ�¸g) '»�6�0$�Abreak����+5¾Ä�|�I;J 
 

 
� 3.8.2-2 In-VV LOCA,��6¾Ä�|�rÑç-ÙdË¬���(�ITER-�rá� ÊÞ
©`.��rá� Æ��Ì"6OYG¢ñÃ� 1.056 m2��rá� Æ¢ñÃ� 1.0 m2 

 

�������
 
ITER x 1.4�

ITER x 4.0�

ITER x 8.0�

	���� 
�
������ 
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7�*me,�u��R��pY�Ù�Ñ$Úo�tZ��ÈÆ,Ô$*� 
k^Ò	�G1K��Û°	q
�!� PVV

max�y���*	�CL<618��qX� TBR
&�¾eP�rÕ½�Äu�+*�
��$�¤�ÓÈÆ�[f��Év�+*Ò�·Ï��Û

°�ÊW%�Â��*� 
 

��	�����./"� ���������(�!�4��
�
��,+�2)�'1

8�����%#$-57�6�&0�*3�  
Ex-VV LOCA� 1�Ù�Ñ$Úo�­���)��¶Úo��*~zaª�h]¡�k^¼Ø

,«���*����$�ex-VV LOCA �w�*�¶Úo���*�x�¦ÍÙ�Ñ$�²��
Ç�ØÂ��*�

����¶Úo�Ù�Ñ$�²����5K?.1KEK<���5K;

1KEK<���O�, 3¯Ü���Ç���ÎiQÌ��1�\b´aª���* 1�\b´�
qc�×³�3J:K­���*��Ç��Ù�Ñ$�²�,j 3.8.2-3�®��"���+�+
��²�§�,À 3.8.2-4�"�$*�

��5K?.1KEK<������¶Úo�q
�
ºk��ºHL4��������¶Úoaª����_k�_¥�*���x�¦Í£}N�

,�¬�*��{©� ±Ë´(HVAC),Ù����x�¦Í?0I9L�»S
�¹� HVAC,
U`���¨n �@K<,¿��M��5K;1KEK<�����_k¡lÐ¡¤��µv

g�'��q
�ºk��ºHL4�,��vg��¶Úo,���*��(��5K;1KE

K<���!�	pÖ ��x�¦Í�]�T¢	���
*	��¶Úoaªv°	Ð¡¤�

µvg')%q|�q
��*����ÁÓd»��y���*� 
�  

 
j 3.8.2-3 �Ç���¶Úo���x�¦ÍÙ�Ñ$�²Ý 
5K?.1KEK<��(A~C)�5K;1KEK<��(D~F) 

 
O�������MELCOR,©���¶Úok^¼Ø,Å�����ÈÆ>GEL9Vs�,

ÊW���Å�¸�,j 3.8.2-4 �®��5K?.1KEK<�����* 1 �\b´BLI<�
5K;1KEK<�����*�µvg�����\b¡1K@K<H	q
�!���qk^

¼Ø�q
��*�M��1�\b´BLI<&�µvg�v°	q
�!���qk^¼Ø�y
���*�\b³� �Vs��!�-�Ã(+���5K?.1KEK<�����*N�<

2D4ALI�5K;1KEK<�����*�µvg/=FG7Ö�����5K?.1KE

K<�² A�#\b¡1K@K<H	q
�!�N�<2D4ALI�qk^¼Ø	q
��*�

+��¶Úo�¢k�¹� HVAC�#©���*�$��*�M��\b³�� 1�\b´B
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31'����S`G>G]��4O'�, *31PEA:5FL�H
�� 
eR�J��
'0%�-�YCN8k�d 3.8.2-5 �[��!2)��2.2'OI(A~C)�

���O^ C�����'0%�-YCN8k�H
�	��9���	���1W7;_+3 
 

d 3.8.2-4 Tg�
!2)��2.2'/!2&�2.2'O^�XK 
 

 PalD"#&-UM"#&- BQZb�O 6b 

A Vault + Upper Tokamak Hall + E-HVAC + Stack 

!2)��2 
.2' ITER�=V B Vault+ Upper Tokamak Hall w/ Blowout Panel 

C Vault + Upper Tokamak Hall 
+ Suppression Tank + E-HVAC + Stack 

D CV + Upper Tokamak Hall 
!2&�2 
.2' PWR�=V E CV + Upper Tokamak Hall 

F CV + Annulus Area 

 
 

 
@ 3.8.2-4 Ex-VV LOCA���PalDA:cj�<\hf(/.3$��5FL 

 
 

d 3.8.2-5 Ex-VV LOCA�i?��PalD���'0%�-YCN8k 
 

O^ '0%�-�YCN8k(kg) 
A 3.40×10-2 
B 5.78×10-2 
C 1.70×10-2 
D 2.52×10-6 
E 7.91×10-8 
F 5.27×10-8 
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E8�k$Q��saÐØÉ�"$8D5*A	8C6<�&�
��K�8,@.?IE�s

a	P�0G7)GBG8�Ç"$!���� ��DI.�"%�^ì	���
�	iq�

�%�Ò�#&%�0G:()GBG8��(A~C)�0G7)GBG8��(D~F)'ªä�%��
0G7)GBG8�����	�¥8D5*A�^ì	���
�	_�%� 
O��38.1 È�À��8D5*Az«�^�"%Ú��ÏìàUÍ£!Îm��¹u�ô�Ý

´��}¼�Ã��Mó'd¦�� Ëðv�����¸áí�å ¨�'­��%� 
 

�������������������	�������
�
�
�� 
LOCA�"$³\©o�]h¬	¤°�%����� LOCA�âq�%saÖë�#í�å 

ðv�Y[�	�W�
����!��w¶î¶n{�"$¾Â�oí�å ðv�Y[�	Ô

��&%
���%��
��³\©oø;CG/68�96.<FI8�4)9I3ù�[]

h¬	n{��w¶î¶	�[n{��ï�¾Â�o�¶¬a�Æ' MELCOR �Þ¢���


��¾Â�o�]h¬�|t���%	�ò²n{Å�"$¾Â�o]h¬��`�¹	�
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[3.8.2-1] M. Nakamura et al., Plasma Fusion Res., 6 (2011) 2403098. 
[3.8.2-2] M. Nakamura et al., Fusion Eng.Des., 89 (2014) 2028. 
[3.8.2-3] ÔªN� D� JAEA-Research 2010-019 (2010). 
[3.8.2-4] R.O. Gauntt, et al., NUREG/CR-6119 (2000). 
[3.8.2-5] B.J. Merrill, et al., Fusion Eng. Des., 51–52 (2000) 555–563. 
[3.8.2-6] B.J. Merrill, et al., Fusion Eng. Des., 85 (2010) 1479–1483. 
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[3.8.3-1] ���-(*AÅ¥��Ï1999aÐÑÎB;A�u�z��)?0i^O�(C;C6@¾
QÏ¨ªmeÐ�JNC TN8400 99-085�19991x 11�. 

[3.8.3-2] ̀ p]rVofMÏ2007ÐÑNB;A�u�iOz���l¼XZ�R$�u´�yFÉ
T�����`p]rVofM�2007x 5� 21�. 

[3.8.3-3] ��`p]¨ª�Ï1999ÐÑl¼�yFÉT&Fh$�u�z��XZ�®crV¾Q,
E7 GSA-GCLº¬,E7>E.E1<8='A�JAERI Data/Code 99-033. 

[3.8.3-4] ICRP Publication 46� �u�iOz��XZ�Ç�$�u�ÈÀ�¿`\���'(26
E:_M 

[3.8.3-5] GoldSim Technology GroupÏ2010ÐÑGoldSim Contaminant Transport Module.  
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ěĀ��*��+#��àü��Ùs<QG�')� �Ùs<QG�kca�& WGÓy��
�ąX-µĐ�����*�Ùs<QGo�Óy%§�ÜĂ�����
*'���Ùs<QG

�HO@Q�ò\��%`Þ����W���*� 
 
�Ùs<QG�EQGDQ8d° 

2016¦ 4Â 1½	({�wçìğàÏÌ�Éû�ęĞ ĝ�ê�çìğàÏÌ�ô��+��
��ģ�Éû�0?M3QçìğàęĞ
º��Ć÷�+���EQGDQ8�Àº�b��Ù

s<QG�EQGDQ8%Ć÷�+��Û��Ùs<QGĆí¿�®���
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Ùs<QG�Óy-àg���*Ĕ�&Â��Ùs<QG�')�#��_T�đ"* Action Plan
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�
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8» 6¹�2015� 10» 15¹�
)# 2016� 1» 7¹! 3�ÿ.-�� 
Æý{ë�çì¨�Ė&*-��,EM4N�v�ÙĉĆ��Ûl=RI��¸���,@4

G5�v�Ù!ĉĆ�!Ģ "iĔ�,Îĕăð�ĉdăð��³�,��-*!iĔ�,ăð

!V�*Û�!ĉĆĊĦ/x+T��Æý{ë�çì¨!:<>C�i|�©ĀÊć/ÿ��v

�ÙĉĆ©ĀÊć]{�/ĉø���©ĀÊć]" 2015��V 2�ġe�-�\U!ĊĦ�x
+T�*-�� 

2015� 10» 15¹� î 1�v�ÙĉĆ©ĀÊć]� �v�Ùßď^�71N!ĉĆ�ď^�7
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2016� 1» 7¹� î 2�v�ÙĉĆ©ĀÊć]� �v�ÙėēĆáWG!Íă� 
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�
�	 �����	�������� �

2015� 11» }y����ġe�-�DL;GQÆý{�]�]¾ĢV ��v�ÙĉĆ{|
Ûl=RI!ĉí�Õq��Ħ�,8PF92I/ġe���ČØù"�à�zĩNIFSĪ�[Ôê
¢ĩ´ëæĪ�ħàcÑĩQSTĪ�ĂÂ¶ĩNIFSĪ�z]"�ěĘ�ĩ¥£�Ī�r&��Æý{
ë�©Ā��]�<:5C3R:�Ûl=RI!ĉí�ñZ�-�v�ÙĉĆ ~��·ï�Õ

q·Ğ���čċ�-��100}/Đ	,wpù��+�v�ÙĉĆ$!¾��é�-�� 
2015� 12» ġe�-�_×��QďĤ��]�Ûl=RI!ĉí�ÕqÜÓ����-��

¶� ĉø�-�Ûl=RI!��'S�!�
�åä�������!ûþ�]� Ã*-�

�-�*!v�ÙĉĆÕq$!¾�!�
��é�-�� 
¹ÀÐÉ�] "�ãĤßĉdĄÇ��]!U Æý{�Ġ��]�ĉø�-�
+�2008�

 �Æý{ĉdĄÇ� ď^�G6B>@ÎĕĄÇ�m��-��,��!ÎĕĄÇ HIP ),
¯{©Ā/x+f-,�&!²ąaË�Ė&*-��%��Æý{�Ġ��]��!Uęò÷�

�,ĝ�ÎĕÚkë]��Ûl=RI!Õq/ñZ�,���ÿ.-���  
2016� 1» 6¹�¿Ēë�©Āu]�ď^�ë�©Āçì]We!î 87�OR58K>D�Æ

ý{v�Ù ~��ĊĦ��½��ġe�-�ħàcÑĩQSTĪ��üā�ĩQSTĪ�ČØ/ÿ��
v�ÙĉĆ!ÝÜ���ñZ�-�� 
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v�ÙĉĆ ģ.,i|çì!hs/ÿ����!óÅ�ÚĎÁµçìÐÎ� �ě�nÒ�*
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○�Ñ��º��Õq��!%�& 
v�ÙĉĆÕq"�Y !Æý{Ùġã ~��Ěă�Õq��+��!ò÷t"Õq/ôõ

��,�& ¡ĥ��,�g¹À`m��!ò÷/«������& "�ÕqÜÓ!ãb�¤

�i¼/���Ėt���ÿ����¡ă��,��Ñ��º/%�&,��"�!)��Õq

!SÞ��+���!çìù�©Āù$!¤�hġ�'�,�Action Plan é�-�ÊćĊĦ!
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!%j®µ�ØÉ��# �ÐÏ©k%O��?K0)+8���?K0)+8½°�¨%Ù²

���y��Ú��¬f5NBÐÏ©k��Í	#m���~jm���#� 
?K0)+8½°��,KN<I13L4N9���rº ISO�PMBOK�Î}�$�aQ³�

rº?K0)+8��Ü�$��#½°�¨��#�c[µ���?K0)+8�}Ã(Ì§Uá
�~¯Uá)%É��~�d��@:E&I���m�vÔÎ}%É��vÔ%¸^�#����
~�UáMÓX���WBSåWork breakdown structure æ/DOR (Division of Responsibility)��¸m
��&+7'=7'%?K21����`�#�*N@(I18NL%Ð}���¡��¹½°

%É�@;N0CL8��#� 
2015 ���S��¡�OÖ�©k����?K0)+8�}Ã(Ì§Uá�~¯Uá)%É��

¤�ÐÏ©k�~�d��@:E&I���m��vÔÎ}�vÔ%¸^�����st.&5

NB
}���Êy¶.&5DN8����2020��RÝ5)6+äJ=EN�u
�¤�ÐÏ
�~�UáMÓX��% WBS/DOR��¸m����$!&+7'=7'%?K21����`
��*N@(I18NL%Ð}�P��¡��¹½°%qÆ�­����� 

2015���S��¡ 
1)�rº@:E&I��`…ÐÏ©k�INI\"åw�½°Væ 
2)�WBS/DOR�¼}…~�d��c[m�ÓX�������¸m 
3)�.AE:-N/FL��z½°M´_…}]YÒ�×zM�z´_�ÒUÛ� 
w�»���½°��z+G1½° 
4)�?K21@6?M�¹Ë�¼}��¹½°…�¹½°�Ù² 
5)�ÐÏ¢�à��`MMMÐÏh� WM¢���¸mMb�m�  
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?K0)+8½°@:E&I��ISO10006.2003(JIS Q 10006.2004)çQuality Management in Projects�
ISO 9001.2008(JIS Q 9001.2008)çQuality Management�ISO 21500.2012(PMBOK)çProject Management
p� ISO 10007.2003çConfiguration Management�ÐÏ£lÞÖ�Î}%oÄ�¼}���nx«
¤�ÐÏ�Ú�¿ÂM¦Æ�WBS/DOR \�ÌâV�?K0)+8aÈe�(L3N>)(1Ì
â�w�ã��Ñ?K21p�w�½°ÌâV�.AE:-N/FL½°ep�H1+�vÔ½

°e��� 23@:E&Iåw 5.1-1æ%g}���@:E&I�£lINI%Î}��
�½°Å
�¥ß��i%ªÕ���¦Æm����~�%����
!Í·�%ÀÁT}��#��  
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'(!��¶e3H>a�qÞÛ,CH:��
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WBS/DOR �m�V��&������¶e3H>��!hv�«ò½��Y(Ô���Õ{
¾§È3?H6��Õ{¾� Activity(�ð���©ÓG©xWBS���d´(V����ª�
��Mandate(2015���Jñ C&R���¦�ÞÛa�)�$��a�(`Tk���Ø� Activity
o�©x�ð��£µ(çh����Í½�:E21<4:({� Activity�:E21(�¸��
�Ø�]g�|�bg�|�±'�Ï	%�$ßÌk��� 
ßÌk��������ð�^TZ	I�Á��&��î²��õ¿(94+)4:��³²

k�Éºk(Ô��;+6C�óÊk(��L���&� 
 

 
z 5.2-1 WBS§è 
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¶e3H>a.=@7-H0AF�����¡½� Gr=H5*F,�̂ T=H5*F,(��

J��&��r�Î£�âMï(V����lâÎ£P!z����Ýï�ì�Ãà�_ �&
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������" '$�%��

WBS No.(hv��Q»Øö(� ���z��Q»��¶e3H>a�f����à:E2
1���z�(V��íX�&#��������V���z��c÷¬�¶e3H>/H8H
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��ÍÀ/L4ù 
/L4 Aø½��µ���õìÆµ³�ïçÆËµï�ro\ÉÌ��Ü?*@*�}²��

Yö����'£Ç���ï`×ð��v���� 
/L4 Bø�Ü��cØ��%
�½l8SIg���v$�����½l8SI��íÈ�

%�x� NDA(Non-Disclosure Agreement)Ì�ÕÒ'Û��v���� 
/L4 Cøä �-7P0Y�TØdí���dÅ�!�Ú���íÈmð
�Þ���k¡

�&%½¶���ÍÀ'Þ�����  
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�ÊÍÀ.)<L)Q'� ��WBS/DOR'��^��&�EP64H9E������ÊÝ
'^����EP64H9E� WBS ��¢òÃ·�bo÷io��'MQ/Z
��±àDP
S'Ý��!���%�c]�Ê�Uî8+9/ôOCKS���ªîg�^�����ÊÍÀ

��ªÂ(1�÷¨)�è�¾¸'���ÍÀ�%éÁ���D,PSÒ­!z �ÊÝ�½l8S
Ig2SAS�°Ï��½l8SIgc{�e©���%� 
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wµ~Râa�âß±à�n�¬['£ÇqRe©�%� �âß¯�ñ'�a���µ~WBS
'��âßBLJS7' DOR��×
áæ��BAâßOCKSÒ­�u¥t�VÞ�âßBL
JS7�»ºq���ês�±à¾¸'å��ñÎ¼����T_'Ý 5.5-1�È�� 
 

Ý 5.5-1 âß¯�ñ(_) 
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EP3+/;ÍÀ�®Ñ������
��pq�y
� PDCAÞÐ����$��Äq!Ö
���ÓÔÂ�EP3+/;ÍÀ'-47H)5����W���%� 
EP3+/;ÍÀ�Ù�º/�|���ºõH=K(N�éÁ¾¸Yö'8SI{�Çã���

�|º'£Çq��ëº�¢Xò�»ºq��¦�j	$¤�Ã´R�­Rªðâ�Ì�f]q
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�­
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ć½� 3�Ď��������� úÄ��ď 
Ą�� �� (�������ã,�� �Üøk) 
ä�� �� ĎÏEê������ ����������àEÄď 
�®� Õ¶� Ď�

�èæ����� ���������úÄ��ď 
O�� \´� Ď¸ºèæ����� �������� č �������ã,�úÄ��ď 
ìj� c� � ĎZ5èæ����� ���������úÄ��ď2016o 3��� 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Ď(ÿ�ąm>Ñď 
�ì� § � ĎZ5èæ����� ��������'º�úÄ��ď 
 
m>Ñ 
�2� +p� ĎúÄ��ď 
Yß� âs� ĎúÄ��ď 
�ù� �¼� ĎúÄ��ď2016o 3���Ď(ÿ�ąm>Ñď 
��� é� � ĎúÄ��ď2016o 3���Ď(ÿ�ąm>Ñď 
kß� r0� Ďûe�Äď 
�K� {Â� ĎúÄ��ď 
®õ� H$� Ď�Öď 
�ý� âí� ĎúÄ��ď 
y¡� �&� ĎRISTď 
di� �W� ĎúÄ��ď 
ĉ³� ¤u� Ď�Öď2016o 3���Ď(ÿ�ąm>Ñď 
Q!� Ìâ� ĎMHIAW;ď2016o 2���Ď(ÿ�ąm>Ñď 
	�����	����� ĎúÄ��ď 
 
ąm>Ñ 
Í½� ËTĎ"Sď�di� ÌĎ�Öď�²� ¿�Ď�Üøkď�£½� -ĀĎúÄ��ď� 
Ã!� sBĎúÄ��ď�ÝE� ëTöĎúÄ��ď 
 
<8� îvĎ"Sď���� XVĎþSď�¦Rù� ā¤Ď^fSď��µ� É9Ď�?Sď� 
Ă]� c�Ď"Sď�·f� �|Ď�Sď��h� 3uĎ"Sď�ù�� 1nĎ�?Sď� 
½�� ´�Ď�àEÄď�®ô� ØāĎ�Sď�ò,� çXĎ�?Sď�¢A� ÁDĎ�?Sď� 
«ð� �Ď�?Sď�ñß� �ÒĎ�kSď�È½� éĎ�?Sď�wß� ��Ď�àEÄď� 
*ù� 0IĎ¸���ďbù� M:Ď¸���ď�)ß� /�Ď�Öď�O� |#Ď�Üøkď� 
×�� q¼Ď�Üøkď�ċù� �`Ď�Öď�¨ù� C�Ď�Öď�Þä� âÅĎ�Üă�ď� 
½}� ÙĎ�Üă�ď�üìj� ¯Ď�Üă�ď�ûg� �zĎ�Üă�ď��½� ptĎ�Êď� 
b¥�x±ĎúÄ��ď�ìj�@sĎúÄ��ď�Æ÷�6LĎúÄ��ď��ó�=ĎúÄ��ď� 
åÔ� ÒĎúÄ��ď 
 
Èf� ¬Ď"Sď�ß½� Ā�ĎGSď�üČ� ¾+Ď"Sď�7a� ªĎ�Sď� 
O�� »�ĎÎ¦Sď�%_� ïzĎ"Sď�©½� �[Ď�Üøkď�ĉ³� ¤uĎ�Öď� 
�ì� FöĎ�Öď�!~� .&ĎúÄ��ď��� +uĎúÄ��ď��ù� �¼ĎúÄ��ď� 
ÀÐ� 0áĎúÄ��ď��f� Ć�ĎúÄ��ď 
 
ìj� cĎúÄ��ď�bä� J�Ď"Sď��A� �ĎÈ!Sď�ĊĈ� Ç ĎÚPSď� 
ji� S&ĎÈ!Sď,­ � 4ÇĎ�Üøkď�Q!� ÌâĎMHIAW;ď�Û�� ĀUĎ�Öď� 
°Ó� ï�Ď�Öď���� éĎúÄ��ď�� lĎúÄ��ď 
 
Ď2016o 9� 1�¹Nď�   
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w�nh�ª�� Action PlanÑ2016w 3� Ò�Îª r��Ë 
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	 bk�¾¼K<FOSf� 0�¾¼Ô¢:BA�¾¼K<FO  
�����¹m©�®3EO7%Ã

!��¾¼�`�

s|�$Îª��  

����LO*M++JO>�¾µ� 0��}ÔÈÄ¼§ 
0��}ÔSC�¿XNª�¾q 
1ÂTu-'JÔSC�}¾¼Nm�¾¼ 1
ÂTu-'JÔSCYp��}�½ 
1 ÂTu-'JÔÂTu³�  (Nb3Sn�
Nb3Al�NbTi�ReBCO)QZ�½ 
1ÂTu-'JÔÐyx�Æ��QZ�½ 
1 ÂTu-'JÔ¶�t³~²´�QZ�
½ 
2Ó=HM,47Ôbk�=HM,47�7
I3(B jc¯±��}¾¼ 

2015�2018 
2015�2017 
2015�2019 
2015�2017 
2015�2019 
 
2015�2019 
2015�2019 
 
2015�2019 
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	 bk�¾¼K<FO�   
� ����e5O@�P»À�� 0�¾¼Ô¢:BA�¾¼K<FO 2015�2015 
� ����¾¼ ��½� 0�¾¼Ô¢:BA�¾¼K<FO 2015�2015 
� ����¾¼��Ì�­q� 0�¾¼Ô¢:BA�¾¼K<FO 2015�2015 
����}¾¼�Ç�£��   
� ����¡¥�½�   
������ bk�¾¼;HCO1

Ïl�¿X�

6 �{>H0@Ô¡¥¾¼��{>H0@
;HCO1¾q 

2015�2019 

������ ¾¼�\x��½� 6 �{>H0@Ô¡¥¾¼��{>H0@
;HCO1¾q 

2015�2019 
 

������ Å_��#$ �� «�

�Á�U��

6 �{>H0@Ô¡¥¾¼��{>H0@
;HCO1¾q 

2015�2019 
 

������ ?K47[t�R�¿

X�

6 �{>H0@Ô¡¥¾¼��{>H0@
;HCO1¾q 
7��./5BÔ��W°.9I)�­q 

2015�2019 
 
2015�2018 

������ ?6/1J�#� �
�

�¿X�

6 �{>H0@Ô¡¥¾¼��{>H0@
;HCO1¾q 

2015�2019 

������ 6&/H>.GM�z

Í¿X�g��-O8

Ê¨�

6 �{>H0@Ô¡¥¾¼��{>H0@
;HCO1¾q 
5 ¥ÀN.AFKO.GMÔ6&/H>.
GM¬ 1b¥¯ SMC�Ê¨�  

2015�2019 
 
2015�2019 
 

� ��� 2':O1�   
������2':O1vo¾¼� 32':O1ÔW-CufÉ�^a2':O1

�i�¢~¿X 
 

������2':O1¡¥� 3 2':O1Ô2':O1.AFKO.G
M-O8��¸ 
3 2':O1Ôbk��V¦d·���º
µ��½ 

2015�2026 
 
2016�2026 

������2':O1D6IM+

Ê¨�

�

3 2':O1Ô2':O1>H0@�.A
FKO.GM�#$]¤ 

2016�2019 



92 
 

������ag� ��%VË1

(7F0!�Á�

3 1(7F0ÚVË1(7F0�~!ÃR
�Ò§�Ë!\� 
31(7F0ÚVË¨«i�Ê®!ÃR 

2015�2019 
 
2015�2019 

� ����9@D+36�   
������9@D+36 �� !Â¶

��^�½�

29@D+36Úag�9@D+36�6A
2)>fc±²!�~ÂÀ 

2015�2019 

������9@D+36tlÂÀ� 29@D+36Úag�9@D+36�6A
2)>fc±²!�~ÂÀ 

2015�2019 

� ����ÍÔSm�   
����� �|:@/=!O¶]

z�!�È�

0�ÂÀÚSm�wÎ� 
10¬U£�Sm�ÚSm�w!�o 
10 ¬U£�Sm�Ú��ÊE8@?F0

!�o 

2015�2018 
2015�2017 
2015�2017 

����� ÍÔSm�º!�º�

­�!�È�

0�ÂÀÚSm�wÎ� 
10¬U£�Sm�ÚSm�w!�o 

2015�2018 
2015�2017 

� ��	�ÇMr,(B�   
��	���ag�ÇMr,(B ��

!Â¶��^�½�

�

0��~ÚSC�ÃRE©�Âo 
1ÇMr,(BÚSC�~ÂÀEh�ÂÀ 
1ÇMr,(BÚSCSm!�~�Á 
1 ÇMr,(BÚÇMr´�  (Nb3Sn�
Nb3Al�NbTi�ReBCO) IT�Á 
1ÇMr,(BÚ×xu�Ê��IT�Á 
1 ÇMr,(BÚ·�q´�³µ�IT�
Á 

2015�2017 
2015�2019 
2015�2017 
2015�2019 
 
2015�2019 
2015�2019 

��	���ÇMr,(BÂÀ� 1ÇMr,(BÚSC�~ÂÀEh�ÂÀ 2015�2019 
� ��
 �e�º�   
��
����eÏA.6� ������

'¦���eÏ!d¿

_�

2 9@D+36ÚÂÀ¦5F0;F.!�
° 
8 �¸e����¾�Eh�Ú9@D+3
6�ÊP¼Q�º!ª­ 

2016�2019 
 
2015�2019 

��
���#�$�Ky!ÄÖ� p}�%Õ©��  
� ����:@D6ÂT�   
������G�Y`±!�Á� 9 nW�Úag�:@D6!nWH!¢{

�¤ 
2015�2016 

����� 6A2)>ÉÌÐ!�

Á�

9.nW�Úag�:@D6!nWH!¢{
�¤ 

2015�2016 

����� 6A2)>Ób±!�

Á�

9 nW�:nW�ªS!�Ñ��e�%ÂÀ
�L!¯oØ�~ÂÀÙ 

2020�2026 

������sk Ób-.4>!

�Á�

9.nW�:nW�ªS!�Ñ��e�%ÂÀ
�L!¯oØ�~ÂÀÙ 

2020�2026 

� � ����	�:C36:@D� p}�%Õ©��  
� ����nW��   
����� 6A2)>¥j�Z 

N�X¹»"��

�


�nW�Úag�:@D6!nWH!¢{

�¤ 

�nW�Ú¥j6A2)>!¾]©�!Å

�E�Á�

���	����
�

 
���	����
�

������J�JÆ[��nW-

.4>�


�nW�Úag�:@D6!nWH!¢{

�¤�

���	����
�

�������q�v�¡� ���¸e����¾�Eh�Úag� ½

��&%��.<3*'�ª_�

���	����
�

�



93 
 

��p]{²dm�HORC.p]U.�x

���

���	 ���
�

����dm�ª§£� �� .¥�

+�b�¡�

����z²ª§£� ���	 ���� 

����i¦�<PTH�b�   
� ����|ng®+|n�Z� 12.�W¨�²��i8FP:T«�QT

DJBH/dm�¥£�b-­&3�W¨
��b.r� 

2016 2019 

� ����
���������� Y}1.e�� 12.�W¨�²��i8FP:T«�QT
DJBH/dm�¥£�b-­&3�W¨
��b.r� 

2016 2019 

� �������� ��iuo��HQ

@7;CWi+dm�¥£

~ �¤Wi�

12.�W¨�²��i8FP:T«�QT
DJBH/dm�¥£�b-­&3�W¨
��b.r� 

2016 2019 

����?RI@6L.«\!oW

*.nl!oW¨��

12.�W¨�²��i8FP:T«�QT
DJBH/dm�¥£�b-­&3�W¨
��b.r� 

2016 2019 

� ��	�_j��.^c� 12.�W¨�²��i8FP:T«�QT
DJBH/dm�¥£�b-­&3�W¨
��b.r� 

2016 2019 

� ��
�'.V.�b� 12.�W¨�²��i8FP:T«�QT
DJBH/dm�¥£�b-­&3�W¨
��b.r� 

2016 2019 

	��HQ@7;C��� �   
	���h�JEM5P.�[°H

Q@7;CJEM5PX

�±�

sy&3¯�,%  

	���������� .�q� sy&3¯�,%  
	���>KME=T?NRf0|

n��S�Z� �

sy&3¯�,%  

	���©�G9QT.r�� sy&3¯�,%  
	�	�¥£��®.Y}� sy&3¯�,%  
	�
���+�vwt«� sy&3¯�,%  

 
�±r��¬-(#)/�aATL`*.¢�%��$k243" 

 



94 
 

 
 
原型炉設計合同特別チーム 2015 年度 年次報告 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



95 
 

 
 
 
 

原型炉設計合同特別チーム 2015 年度 年次報告 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.qst.go.jp 


	表紙_訂正版（表）
	表紙2
	年次報告書_印刷版 161031_v3
	裏表紙
	表紙_訂正版（裏）

