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de/8�9�O�+e	�»�SOLASÈÉ| II-2�| 11.6.345	h8/��
F-{cp�
.Oa�	7»���
ðÂ�Ã×���Ù�'��ìp��OP

��t-T­Y�y{c���N��4¡ðè��bc]\p?�de/8�9 

�t-T­"./b�±e��y{cpÜ���
ðÂ"��¥¶�a�	��

�
ðÂ�@©��OP�pP�]pb�±e/8�p�F-pP�]�»¼Ù�

Ç[�BG�	l�á/	l��Ã×���Ù�'��ìp¥ÅB8��Gp¶�

+"�±�IMO 	h8/���
ðÂ��y{c	
��� Î��nopWq
e/ÅO9 

A�Jº�2015ó 6û³ø� IMO| 95ö$E� `a�YMSC95\	h8/�
F-pP�]p»¼Ù�Ç[�BG�	l�á/.Oa�¥¶X/#�Ã×���

Ù�'�	Î����
ðÂ�(¸p<�	Wqe�lÇ����
ðÂ	Î.�

���ÍÎü	íÃ�0yp�Ã¥Å��y{c�bc	
�� SOLAS ÈÉ|
II-2� 4.545�� 11.645�<�pWqe�IMO¤KMSC.392(95)"./��d
eO9 

+�OP���þ;� IMO ¤K MSC.392(95)	ÃÄÅ�
Æ4;�<P�þ;
"./8�9 

Óz^Ô�ªÕ78Ö 

SOLASÈÉ| II-2�| 20.345¥��ágdeO°Ì
 Ñ���æ�!hð
æ�!h½Ñ�	°Ìp
 de/8�ü��ó1]��>./��B��ªüÆ

È./�|�k|w��Md��+"p4;de/8�9IMO 	h8/�ªü�
|�k|w��Md��+"B®����§y�Sº-	WÇ#�"./�HE�

e°a¥��de/8� Air Quality Control System"Å	e�Ùyç¤:m{c�
2©��+"pÛ^deO9 

A�Jº�2015ó 6û	³ødeO IMO| 95ö$E� `a�YMSC95\	
h8/�Ùyç¤:mÙÚÛ��2©��a�	��§yö���§yÃ�'´/

�Md��+"��P� SOLAS ÈÉ| II-2 �| 20.3 45�<�pWqe�IMO
¤KMSC.392(95)"./��deO9�O�F-<�	h8/��Ùyç¤:mÙ
ÚÛ���FRo-Ro Ñ���y{c	
��bÝÜ���G�3�G
YMSC.1/Circ.1515\	;P±e�G�Ãê	l�(%�/4;de/8�9 
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+�OP���þ;� IMO ¤K MSC.392(95)	ÃÄÅ�
Æ4;�<P�þ;
"./8�9 

×Ø4Ç��
 
z{
Æ¥��2016 óQõ�QR	S��B IMO ¤K	l� SOLAS ÈÉ�

MARPOL ÈÉ��
Æ�:5�¿�<�p�S��C	
"BX/h��+e±
	^Ç
Æ45�<��WBÇþ;"./8�9 

2016ó 1û 1��Sþ;I 
¤KMSC.365(93)Ð G={c�89?@	
�� SOLASÈÉ�<�Y!©e"


\ 
¤KMSC.365(93)Ð â£�JïÚ{c�bc?@	
�� SOLASÈÉ�<� 
¤KMSC.367(93)Ð â£�JïÚ{c��y	
��í±� b7�OP��

>5�¿YFSS5�¿\�<� 
¤KMSC.369(93)��MEPC.250(66)Ð 
 d¢�!
ð��	h��â£�Û¾ð1�?@]	
�

�_`Nûç�	±

ßk�OP����~���b7

	
���>5�¿YIBC5�¿\�<� 
¤KMSC.365(93)Ð 5ðÛ£�
 �������ëí{c	
�� SOLAS

ÈÉ�<�Y!©e"
\ 
¤KMSC.365(93)Ð .{i}LM°]�
 ��°Ìß¦��í±� ²c	


�� SOLASÈÉ�<� 
¤KMSC.365(93)Ð �|}ÂJ�cíG	
�� SOLASÈÉ�<�Y!©e"


\ 
¤KMSC.365(93)Ð w
:m������ab�±��ñb7]	
��

SOLASÈÉ�<�Y!©e"
\ 
¤KMSC.368(93)Ð è�uv4ê89v�?@	
���>è�b75�¿

YLSA5�¿\�<�Y!©e"
\ 
¤K MEPC.248(66)Ð�
ð���ÔÕGÝÞw	
�� MARPOL ÈÉ�<�

Y!©e"
\ 
¤KMSC.369(93)��MEPC.250(66)Ð 
 d¢�!
ð���ÔÕGÝÞw	
��_`Nûç�	

±

ßk�OP����~���b7	
���>5�

¿YIBC5�¿\�<�Y!©e"
\ 
¤KMSC.370(93)Ð úNïÚ	±

��ÔÕGÝÞw	
��úNïÚ�	

±

ßk�OP����~���b7	
���>5�

¿YIGC5�¿\�<� 
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¤KMSC.370(93)Ð úNïÚ	±

��~���b7?@� S-	<P�
úNïÚ�	±

ßk�OP����~���b7	


���>5�¿YIGC5�¿\�<� 

2016ó 7û 1��Sþ;I 
¤KMSC.380(94)Ð ¾ß�y�¿ÀN]�7»�w
Ñ�	
�� SOLAS È

É�<� 
¤KMSC.380(94)Ð ágÑ��5gyç;�OP�ïÚn°N	
��

SOLASÈÉ�<� 
¤KMSC.385(94)��MEPC.264(68)Ð 
 £$5�¿�� ?@	
���>5�¿YPolar5�¿\

�:; 
¤KMSC.386(94)Ð £$5�¿�� ?@	
�� SOLASÈÉ�<� 
¤KMEPC.265(68)Ð £$5�¿�� ?@	
��MARPOLÈÉ�<� 

2017ó 1û 1��Sþ;I 
¤KMSC.391(95)Ð ïÚÙ�ÝVíwi}�¥������� 	
���>

5�¿YIGF5�¿\�:; 
¤KMSC.392(95)�MSC.394(95)��MSC.395(95)Ð 
 ïÚÙ�ÝVíwi}�¥������� 	
��

SOLASÈÉ�<� 
¤KMSC.392(95)Ð ��
ðÂ��y{c	
�� SOLASÈÉ�<� 
¤KMSC.392(95)Ð Ùyç¤:mÙÚÛ�	
�� SOLASÈÉ�<� 
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1.  �0)´Xjë°±`opa

�0)´Xjë°±���"NK��
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��0)´XæÃ-?`»r�Ã����200à��º��Â�
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X�V
�0)´XæÃ�Ca
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SOLAS°±II-2�û20.3��
��`¹ïMSC.392(95)a
� 4dO�
�Ð)*þ�¾¿�"óô���Ãdü4��
Ãd��E@Ä�l�íÄrÜÃ)

� RoRoY�
çdy6���"9'Êõ��µ�$H
`MSC.1/Circ.1515a

4dO�
�Ð)*þ

� SOLAS°±II-2�û20.3��� ÃÄ�
��;�U��ÄÃ"w��¥��w�
ÓõÄçÍ;èÍb��l�"���

� 4dO�
�Ð)*þ ` Air Quality
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IMO� ÃÄ4dO�
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2.4 IACS Hull/Survey/Machinery/Environmental/Safety Panel��Ù 

(1) ÚÛÌ& 

î�45]����2345����®�"./�L	4;��?@#¶�#����

>ÈÉ� IACS�ÊË45�ÊËÌÍ]	°B��#�#«B®B89 

++¥�����45<��ME"./�IACS� HullY�v
ª\�SurveyYn&
ª\�
MachineryYw

ª\�EnvironmentalY&'	ª�ÈÉ
ª\�� SafetyY� 	ª�ÈÉ

ª\� 5u�Ij� Panel	u8/�A��?�����9 

(2) IACS�ÜÝ 

� 1	 IACS�Z6��S�9���YCouncil\�Ë���´�YGPG: General Policy Group\
p¶��A�R	��	ÊË45��ÊËÌÍ]�:;<=	��q�23-Bno�W

Ç 5 u�IjYHull�Survey�Machinery�Environmental �� Safety\� Panel p¶�9r
s� Panel:×� 2005ó 1û	�W.O#�¥�áB��×Ij��v»¼�ìí"8X
OIj�	�í®���1!�åp¶XO#����	23?@�Ú��Ú�uSº-	

JK��OP�W~¹.O#�¥¶�9�O�2014ó 1ûl��+e�¥ÈÉ ��JK
./8O Statutory Panel� 2u	I7.�� 	ª�ÈÉ�JK�� Safety Panel��&'
	ª�ÈÉ�JK�� Environmental Panel��O	bc.O9 

A�Ü�)8B�B�{»	 IACS�YM�;-BØw�±JK�� Expert Group/LAW
]�fgk1!�å� IACS "./��).Oç¤ÙÚÛ��5ðJæ�!��OP�
Quality Committee]pÖs��9 

 

 
� 1� IACS�Z6� 
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K_®�Yµ! 1ó�9Ò:\� Council�� GPG�K_��ü	ìP�9�ó 7û�
±� ABSpK_®��ìP/8�9 

(3) IACS Council�� GPG 

IACS Council�Î7��$���	h�����Î7�Î2-	¯°�� �¥B®�
IACS¯ðÀ��J:�xP�+"	l����®���,-¥¶����� 	��q�
Ë;�Ãê�;¾���®Z6�!��"P�+"	¶��IACS�:EG¤;�$���
"�
ª;¾]��"./�<-B¤;�WX/8�9�O�IACS�LMK¤w
"./
�Î7�²X/8�9 

Ë: GPG�Î7��Council�Y=��+"	¶��� Panel�JKùú01�� Panel
�±Û^de�ÊË45YUR: Unified Requirement\�ÊËÌÍYUI: Unified Interpretation\�
ÊËTUYPR: Procedural Requirement\��A�Ü�Ãê]YIACS Resolution\�<�^�
JK���]�WX/8�9 

(4) Hull/Survey/Machinery/Environmental/Safety Panel 

IACS �� Panel �Î7��Aeie�Ij	
�� UR �� UI ]�:;<=�(à]
	��q�23-Bno�WÇ+"¥¶��2>3ö÷ó�?×¥�K�³ø./8�­��
E-mail�¥X/5�Ú·ð¸ðÚ	l�2345]�JK�WX/8�9 

rs�Hull�Survey�Machinery�Environmental�� Safety� 5u�Ij� Panelpb)
de/h��A��?�QR�"h�"BX/8�9 

(a) Hull Panel 

Hull Panel�Î7��v~���z{	
�� UR�� UI]�:;<=p�	��~�
45YCSR\�(à	��q�23-Bno�WÇ+"	¶�9rsY2015ó 9û\�J
Ký��?B^@��� 1	S�9 

 
� 1 Hull Panel��?K@Ë� 

No. K@u ,- 

1 ªab7	
��?@�CD. 
ª�A�àéb7��ªab7	
��?@�

CD�fg� Project TeamYPT\�bc.�Ê
Ë-B45�BC�B��;��9 

2 
5ðÛ£ß¦�µMSC Napoli¶�
$���	ÃÄ®��×?@]

�CD. 

��$�k&DYMAIB\�3�	ÃÄÅ��
×	E»�FG½MY�âÁ�ð1]\�<=

�k&��""#	����ØB�� GEE

�OP	�ÁG�����¯ðJ]���×	


��?@�CD.�no��9 
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No. K@u ,- 

3 �âÁ�ð1	
��w�?@

��; 

5ðÛ£ß¦��� G�ØB�EE�,-

"./�PT �bc.��âÁ�ð1	
��
w�?@�no��9 

4 £$5�¿�<�	
��Ü�

��; 

IMO 	h8/�O	��deO£$5�¿�
<�	¶O��ICE Certificate]�?@�ÊË-
Bß�mÌÍ��;�no��9 

 

(b) Survey Panel 

Survey Panel�Î7�n&
Æ� UR�� UI]�:;<=	¶�9rsY2015ó 9û\�
JKý��?B^@��� 2	S�9 

 
� 2 Survey Panel��?K@Ë� 

No. K@u ,- 

1 RO5�¿	u8/ 

RO5�¿YIMO¤KMSC. 349(92)\�þã1
ã½ 3.9.3µCooperation between ROs¶	���
?	h��Õ'���Hº]�Ûê	ª�4;

p¶�+"�±�F�n&¶�8���ÚØn

&�>�ÈÉn&	ª� IACSÊËTU¥¶�
PR12�� PR28	u8/��5�¿	IXO 
S-BCD.�WÇ9 

2 µFresh Water sample test¶�!"
8	u8/ 

åæ�ãä���ö�ä�n&?@	
��

IACSÊË45 Z21	4;de�µFresh Water 
sample test¶�Äv-B!"8	u8/�ïâ
¿ãâð��4�¹��9 

3 ïÚi}��úNïÚi}
ð

Â�n&?@	u8/ 

IMO MSC95¥��deOïÚÙ�ÝVíwi
}�¥������� 	
��5�¿YIGF
5�¿\	4;de�úNïÚi}
ðÂ�;

!n&ü	h��n&?@��¹��9 

4 �{c�89:;	u8/ 
úNïÚ����åæ¡Ú��{c	
��

IACS ÊË45 G3 	4;de��{c�89
:;	u8/�CD.�WÇ9 

5 �����5ðÛ£ß¦�	


��ïâ¿ãâð�CD. 

�����5ðÛ£��n&��v~�QR�

���	
��ïâ¿ãâð¥¶� Rec.55 �
� Rec.84	u8/� S-BCD.�WÇ9 
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(c) Machinery Panel 

Machinery Panel�Î7��w
xy
Æ� UR�� UI]�:;<=	��q�23-
Bno�WÇ+"	¶�9rsY2015ó 9û\�JKý��?B^@��� 3	S�9 

 
� 3 Machinery Panel��?K@Ë� 

No. K@u ,- 

1 ÀãÚJ.��{c�Ó�	


��?@�¹ 
ÀãÚJ.��ÈÉ	<���OP����

{c�Ó�	
��?@��¹��9 

2 JÖ¸¾�¹!w
�4:<�

T;Ö�ÎÏ6� 
JÖ¸¾�¹!w
	<�de� NOx 4:<
�T;�ÊË-B!"8�6���9 

3 SOLAS ÈÉ�G=89?@�Ì
Í	
��QRT;��; 

G=89ü�G=wðÍJ!Â�±, -.ù

>�2K��OP��LsÝÞT;��;��9

4 �mT{c�?@�CD. 
í±�_`�Ý8ab	bcde��mT{

c�cíG�?@	u8/5ù	IXOCD

.�WÇ9 

5 ��P+Ñ	bcde�Àð�

�
ðÂ 

�ynoìp�?@�N	^8Ý,Mi}�

¥�p��./8�+"�±�*é�	h��

F-i}�Ô¶�
ðÂ�
ð�����P

+ÑÖ�bc	
��?@��¹��9 

6 NOx Ýçü	<���ÛÚJè
âÂ! 

Ê�xyB��ä�x{c])8B�L�w


	Î�� NOx Ýçü	<���ÛÚJèâÂ
!�©�N. IACSÊËÌÍ��¹��9 

7 SCR �N{c	h��O{.]
�¥���Ô¶ 

SCR �N{c	h8/¥�de�O{.]�
PQR�Ô¶�¥�	
.��O	 IACS ÊË
45��¹��9 

8 G={c�:mÙÚÛ� 
G={c�:mÙÚÛ�	h���=î½¾�

¿ÀÁÂöI��
n°�«¬?@	
.��

O	 IACSÊË45��¹��9 

9 �¦��5�¿�ÌÍ��; 
�¦��5�¿	h8/���|��4fg]

!"8�Ç©SB?@	
.�IACS ÊËÌÍ
��¹��""#	�IMO	©�N��P�9
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(d) Environmental Panel 

Environmental Panel��MARPOLÈÉ��ÀãÚJ.��ÈÉ]�&'	
��?@	
u8/�IMO]�YM��JKùú�?2�� IMO�ÈÉ]	
��È�ÌÍ�WX/
8�9rsY2015ó 9û\�JKý��?B^@��� 4	S�9 

 
� 4 Environmental Panel��?K@Ë� 

No. K@u ,- 

1 iTº�:× 

EU U��~!¥�iTº�:×p��de
O9EU l��Õ«"./�;de��®��
Õ«�?@�[2./8®""#	����;

de�i}ëTÃ��Õ:;�no��9 

2 n.��{c��G�ÃêY¤K

MEPC.227(64)\�<�� 
MEPC64 	/��deOn.��{c�G�
Ãê	
.�A�<���©�	��9 

 

(e) Safety Panel 

Safety Panel�Î7��SOLASÈÉ�Load LineÈÉ��Jð�ÈÉ]	h��� 	

��?@	u8/�IMO]�YM��JKùú�?2p�	 IMO�ÈÉ]	
��È�
ÌÍ��;�WÇ+"	¶�9rsY2015ó 9û\�JKý��?B^@��� 5	S�9 

 
� 5 Safety Panel��?K@Ë� 

No. K@u ,- 

1 
IGC5�¿	h8/?�de��
0��( ìÉG�fg�©�

N 

IGC5�¿� S<�	l���0�	Î./
FA-0G�QE�( ìÉGp?�de�lÇ
	BXOp��0��ßc	
ªB®�ËV	

FA-0G�QE�( ìÉGp?�de��×
�©�¥B8+"�±�IMO	A�fg�©�
N��P�Û^�'��¹��9 

2 �0æÁ��"�0Jâ��(

 ìÉG�©�N 

SOLAS ÈÉ II-2 �	h8/�ÑÒ�'3�(
 ìÉGp4;de/8�p��0	¶��0

æÁ�����0Jâ�"�0"�@A�(

 ìÉG	u8/�Ë´©�¥B8+"�±�

IMO 	©�N��P�Û^�'��¹��"
"#	�ÊËÌÍ��¹�no��9 
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No. K@u ,- 

3 ³¿��E��ñVI�L8¬

]�©�N 

SOLAS ÈÉ II-2 �	h8/�ñb7�bcp
4;de/8�p�è�¡]��¡ab�¥�

�ñVI"B�³¿��E	h���I��

�­�L8¬��L�ãäî	u8/�©�

	4;de/8B8+"�±�IMO	©�N�
�P�Û^�'��¹��9 

4 
ëìa�ÅÆÄ�Wª�þ7Ù

+ð}�LÝ��	
��ÊË

ÌÍ 

SOLAS ÈÉ II-2 �	h8/4;de�ëìa
�ÅÆÄ�Wª�þ7Ù+ð}�� ��Å

LÝ��	u8/�IACSÊËÌÍ��¹��9

5 TM�Xw	
��ÊËÌÍ�

CD. 

SOLAS ÈÉ II-2 �	4;de�TM�Xw�
bcÈb	
�� IACS ÊËÌÍ	u8/�
IMO	h��CÌ��>.�F-ÊËÌÍ�C
D.�WÇ9 

6 &Í�Ã	h��ëíR�ÌÍ 

SOLASÈÉ�� IS5�¿	h8/�&Í�Ã
p;"de/8�p�CO2�¿ãâd¢�!Y

Z"8XOëíRp&Í�Ã	K�e��×

�©�¥B8+"�±�IACS ÊËÌÍ��¹
��9 

7 �E�ÔÕGÝÞw	
��Ê

Ë45�CD. 

�E�ÔÕGÝÞw	
�� IACS ÊË45
L5 	u8/�rW45	h��éêB?@�
©�	��""#	�~��	?�de�� 

B[\�?@	<���ÔÕGÝÞw�?@

�Äv-	4;��9 

8 
�>Jð�ÈÉ	h��Jð�

	Þ©��ÑÒ�©�N 

�>Jð�ÈÉ	h8/³¿��E¥3:EQ
E�±ágde�Ñ��Jð�	Þ©��+

"p4;de/8�p�%E]^�YOSV\	
C±e�lÇB���E	���
 ��Ñ�

	u8/��Jð�	Þ©��O?pB8+"

�©�	�� IACSÊËÌÍ��¹��9 
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2.4 IACS ýPanel
l­

Hull�Survey�Machinery�Environmental�Safety

ýPanel�Ä�G�×�
]&
ª«��	

�
�����­"²³�=�i�öbÄÃ"

2015 ClassNKþ�²³���>

IACS Hull Panel

IACS
Council

Project team

Machinery 
Panel

Project team

Statutory 
Panel

Project team

Hull Panel

Project team

Survey 
Panel

General Policy Group

2.4 IACS ýPanel
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96��� ��56�xy��

ª«����ª«�¬

���

ï ¼� LR`2014ù1ú½a

îïEF� Úï`2ü5ùa���,�+

îï�
Õý4� 22ý

»¼Úï� 2015ùû2üÚï`2015ù9úa
2016ùû1üÚï`2016ù3ú_�a

IACS Hull Panel

9úz'�22
Õý�ÂÃÄîï�

CSR�� : 7 ý

���� : 10 ý

xy�� : 1 ý

»¼
îïNÕ

G
ö : 4 ý
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(ÈÉ

Tier I

Tier III

Tier V

Tier IV

Tier II

Applicable Industry Standards &              
Codes of Practice

Prescriptive Regulations & 
Class Rules

Verification      
Process

Functional
Requirements

GoalsTier I
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IACS Survey Panel

2.4 IACS ýPanel
l­
Survey Panel

Project 
team

Project 
team

Project 
team

Project 
team

Project 
team

Hull 
Panel

Machinery 
Panel

Safety 
Panel

Survey 
Panel

Environmental 
Panel

IACS
Council

General Policy Group

96��� ����
ª«����ª«�¬


���

ï ¼� RINA`2014ù1ú½a

îïEF� Úï`2ü5ùa���,�+

îï�
Õý4� 25ý

»¼Úï� 2015ùû2üÚï`2015ù9úa
2016ùû1üÚï`2016ù3ú_�a
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»¼
îïNÕ

9úz'�25
Õý�ÂÃÄîï�

¼ã��� : 7 ý

HI��� : 15 ý

G
ö`¯r	a : 3 ý
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��

�HI^
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IACS Environmental Panel

2.4 IACS ýPanel
l­
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Õý�ÂÃÄîï�
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G
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IACS Machinery Panel

2.4 IACS ýPanel
l­
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131

2015ClassNK秋季技術セミナー



»¼
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IACS Safety Panel

2.4 IACS ýPanel
l­
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×Ø4Ç���Ù 

1. Þß��Gà ! 

1.1 ×ØÞex nIMOo��Ù 

æð¿ð��>$�w
YIMO\�´	/�2015ó5û11��±5û15�	³ødeO|
68ö$%&'(¸`a�YMEPC 68\�JKJº��?��QR�"h�����9 

1.1.1 MARPOL4Çáâa VI�� NOx8=ãM�p	@��
 

MEPC 67Y2014 ó 10 û\	h8/�ïÚfOPð�ð� NOx 4:�Î9"��
MARPOLÈÉ��' VI�<�p��deO9 

MEPC 68 ¥��ïÚfOPð�ð� NOx �Õ�?@Y�Qi}Pð�ð	#<�d
e�?@#Ë´K_\����� NOxÛÂ��!5�¿�<�^p��deO9 

�O�NOx lñ4:$�YNOx ECA\¦	h8/ NOx 3 t4:P	<�.OPð�
ð�
pßFde/8�+"�S�OP	�NOx ECAñ©ü�� NOx ECA¦	h��
Pð�ð�ùM��`pü	���	� �Pð�ð�ßFù>�é$�¤	]^��

?@����� MARPOLÈÉ��' VI�<�^p��deO9 

+e±�<�^��MEPC 69Y2016ó 4û\	/��de�C	
¥¶�9 

1.1.2 äåæçv
�è�:�é	 

MARPOLÈÉ��' VI	h8/�i}�ý�,MI-×4:P� 2020ól� 0.5%
	�N��i	�4:P	<�.OÝ,Mi}�pHI	êâ��¥¶����é��

��+"p4;de/8�9��é��� 2018 ó�¥	ab.��é���Jº	l
��4:�N�ü!� 2020ó�± 2025ó�¥�!��+""de/8�9 

MEPC 68¥���é���³ùü!��T;	u8/no�WÇOP��X´��J
KJºpº�deO9JK�Jº��é��5��OP�ßc`a��b).�é��

�³ù��+"���é��Jº�LMº�� MEPC 70Y2016ó 10û³øþ;\	Û
ñ��+"p��deO9 

 

 
� 1 � i}�ý�,MI-×4:P 

 

1.1.3 ³�ê�^Ô�0 

MARPOL ÈÉ��' VI | 18 45¥��X�Bv���KXÕp]���	êâd
e�i}��ç¤p4;de/h��MEPC 67¥�i}��ç¤��(��OP�ïâ
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}ðÚ��¹���rWÈÉ�4:¦§�no��OP��X´�pbcdeO9 

MEPC 68¥��X´��JKJº�JK.OJº�i}�ç¤�(�OP�rWÈÉ
�dZ
�ÇHI¥¶�+"���ïâ}ðÚ^	u8/ØB�JKpO?"��Cp

í®¶XO+"�±�VÅÈÅ�X´�¥�JK�mÈ��+""BXO9 

1.1.4 ³�ê��ëì9{í9î 

¸ð��Â��e!� �l���E	h��i}��èðå+ð1"A�,MKX

T�nÕ	
��ïâ¿ãâð��;BÅ�Û^���'p MEPC 68	ÛñdeO9 

JK�Jº��¦¥¥�de/8�i}��� ¥Ë�.Oèðå+ð1��A�I

Ø�WÇO?p¶�".��ïâ¿ãâð��;��4��ÝÒ"./���2016 ó 2
û³øþ;�| 3önoìpmÎÏ8`a�YPPR 3\	/JK��+""BXO9 

1.1.5 NOx ï±
�Þ¢2&'()ðñ³�ò9�9�êó	@qô& µ)Íõö
97 

�Qi}Pð�ð��ïÚfOPð�ð	Î�� NOx3 t4:<�	
��ïâ}ð
Úp�MEPC 68 	h8/��deO9�ïâ}ðÚ	��NOx lñ4:$�¦	h8
/��Qi}w
p�iO��¿¥�ßF�fgB®de�QR�d�Ú�!"8pK

�e/8�9 

� �
	l�ïÚêâ:�ü 
� ��D��¿ãâ¿ÁÂ����m(à�>�ïÚ½+�ü 
� Pð�ð�ùMm`pü�ÝðÍü�hFü 

1.1.6 O�÷øÍ7nGHGo ! 

Þ�SºïÚYGHG\�ù'��>-	;PO�Æy1ÚMdZÈÉYUNFCCC\�
ijK;'¥��2é���<�Î92"./h���>$ß�±� GHG lñ��:
Î�� IMO	h8/no��+""de/8�9 

IMO ¥��2011 ó 7 û	³ødeO MEPC 62 	h8/�PQ!R�STbÝÜ4
YEEDI\����PQ!R�ST��ÝÒYSEEMP\���Ö�k»w�]�"ìN
�� MARPOLÈÉ��' VI�<�p��de�2013ó 1û 1�	�S./8�9 

1.1.7 EEDI$% _aÍõ@>õ9��
 

$E�489ÌØ;� ISO 4WYISO15016:2002\�<���p ISO "�>.l89
�KYITTC\	l�Wqe�FISO15016:2015Gp 2015ó 4û 1�	�WdeO9+e
�h��EEDI n&mÕ'ïâ¿ãâð¥V�de/8�F- ISO 4W]�����O
P�Ë´<�p MEPC 68	h8/��deO9�O�ISO15016:2015��2015ó 9û 1
�Qõ	$E8ßF�5������±<�de�+"p��deO9+e	l���

489�ÌØ:;pÚØ	B� �¥B®��489�5�:;p�Nde�+"	B

�9{»	�éñÝçü?p 10 I?QE?�de�lÇ	B�""#	��bÝ��
a�	�éñö�p«B®"# 1 mÔ��de�+"	B�9Bh��@	
.��
��ClassNKÛÂ��!mâð½n¯�Ùoð No.TEC-1030��W.O9 

1.1.8 �Nùú±ûÍõ@>õ9��
 

EEDI 4:PÖ�<�p?�de���	h8/��póü	h��G�G�;¾�
�OP�IMO p�;��ïâ¿ãâð	áX/Ë;QE�B�ñ4�X��+"p?�
de/8�9 
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�?@�;POLÝB�ñ4q;ïâ¿ãâð��Î9����QRT;Y�~!

1��~! 2\�;¾.O���2015 ó 1 ûQõY½ �, 1 �!?\#<���+"
p�MEPC 67	h8/��deO9Ë:¥��ïâ¿ãâð�?@��N��R+ÙÌ
Û^	u8/�Q�� MEPC¥no��+"#��de/8O9 

MEPC 68¥JK�Jº��� 1�"h��~! 1�?@��N��+"p��de��
ïâ¿ãâð�Ë´<�p��deO9�~! 2 �QR	u8/��rs"��¥rs
5�de/8�·¸³�åæ� ÂJ�¹ºpº�de� 2016 ó�ÔQõ	�F-?
@�Õ5�B��é����+"pW��deO9 
 

� 1� Level 1LÝB�ñ4ãâð 
� 0 LÝB�ñ4 (kW) 

2015ó 11û 16�Qõ	���ÉpJ	e���	Î��P 
	±
��� 

(20,000 � DWT < 145,000)  0.0763 x DWT + 3374.3 

	±
��� 
(145,000 � DWT) 0.0490 x DWT + 7329.0 


ð����t�� 
(20,000 � DWT) 0.0652 x DWT + 5960.2 

rW�P 
	±
��� 

(20,000 � DWT) 0.0687 x DWT + 2924.4 


ð����t�� 
(20,000 � DWT) 0.0689 x DWT + 3253.0 

 
<�ïâ¿ãâð�<�!�	u8/���� 6 ¨û�2©!?�b��+"p��

de�2015ó 11û 16�Qõ	���ÉpJ	e���	<�de�+""BXO9B
h������@	
�� ClassNK ÛÂ��!mâð½n¯�Ùoð No.TEC-1039 �
�W.O9 

1.1.9 EEDI
�& µ)��üýþ�:�é	 

MARPOLÈÉ��' VI| 21.645¥�½ �, 1Y2015ó 1û>2019ó 12û\�
³ùüw��½ �, 2Y2020ó 1û>2024ó 12û\�ý?w	h8/ EEDI�<u
	vE��23�³�ME��é��.�?�e	�½ �,�³ùü!�
Æ�0�

+½w�ðÚãâðÞ;þã¯�
��ù'T�<���+"p4;de/8�9

MEPC 67	h8/����5�¸¾Q�
"���X´�pbcdeO9 
MEPC 68¥�������x�����""#	�VÅÈÅ�X´�	/���mÈ
��+"p��deO9tö MEPC 69	ý?º��MEPC 70	LMº�pÛñde�
þ;¥¶�9 

1.1.10 ���ò���	÷���&�	
����ô ���û 

MARPOL ÈÉ��' VI | 23 45	h8/����PQ!R�ST<u	u8/�
LE�	Î��23�F��23®4�y���+"p4;de/8�9�O�MEPC 
66	h8/�)*��´�pbcde�23�Fm®4�OP�Äv-BYM��Úd
���!�;PO��ÝÒ��¹.�A�¹º� MEPC 69 	º���+"p��de
O9 

MEPC 68¥����deO��ÝÒ	ÃÄÅ5�de/8����´���xùúp
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º�deO9 

1.1.11 ³
���v 

MEPC 65 	h8/��>$ß�±�ØB� GHG lñù'�OP�23-��ßé-
T;"./�rÖ��KPO��	Î.�ßé¸�
���
+ð1�º����Õ�

z�iTº�:×YMRV\�no��+"p��de�MEPC 66 �±�W-BJKp
³ùdeO9MEPC 67¥���X´�pbcde�iTº�:×�dZ
^�no��
+"p��de�MEPC 68¥�´�	h��noJºpº�deO9 

MEPC 68 �JK	h8/�Confidentiality ��(�iÛ".O 3 ÚÛÁåÑåæ�Ë
Y¸�
¯Ï�¸�
IØmÜ4�no�4:�nom¤;\p��r�]¾�h�

O9Ë:¥�iTº�:×�"ì?@Ymandatory\�Ù��µ�?@Yvoluntary\"�
��	u8/��CpI�e�¤;�töQõ� MEPC	¾��deO9 

�O��X´��noJº�Ã	�¸�
¯Ï�OP�iTº�:×	u8/�no

pWqe�A�dZ
^pÃ���deO95��Ã�éW�©�$E{sü?]�

FJãðÚ·�J|�ÂG	
Æ.O¸�
¯Ï	u8/��F¸�
�}~GG�FË

�Gp¶�+"G��FÙðå!¥¶�+"G��Õ5�Ã�"./���Ø	nod

e�+""BXO9 

1.1.12 ��®¯� GHGï±�����I� 

MEPC 68	h8/���ÙÌ!
��±�IMO	l��>$ß´g� GHGlñù'
,4�b;���lñù',4�5r	O?B²c��;���	�P�+"pÛ^d

eO9 

JK�Jº���ÙÌ!
��Û^p�?¥¶�+"���.OE¥�rs IMO	h
8/-��z@¥¶����PQ!R�ST<u���YEEDI�SEEMP\"iTº�
:×YMRV\�4:dZ
��;�õ�	�P�O?p¶�+"p��deO9 

1.1.13 Å>7Æf�04Ç ! 

���ÀãÚJ.��k	l�$%¨>ÓÖ��<=�ìp��OP�ÀãÚJ.�

�ÈÉp 2004 ó	��deO9�ÈÉ¥����	Î./��	h��ÀãÚJ.�
§�5�����ÀãÚJ.lñÃê�,���ÀãÚJ.��{c�¥�.OÀãÚ

J.�§p?�de/8�9 

�ÈÉ��30 ¨�QE�%&�u%&���Ý���'Ãp�3����'Ã�
35%QE"BXO 12¨û�	�S��+""BX/8�9 

1.1.13.14Ç���þ� 

MEPC 67Y2014ó 10û\Qõ��O	�o��Ñp�ÈÉ�%&.�%&��� 44
¨���Ý���'Ã	Î��cT� 32.86%	BXOp��¡�S?@�,O./8
B89 

1.1.13.2Å>7Æf�0�F�XY 

�ÈÉ¥4;de�ÀãÚJ.��{c��IMO �ïâ¿ãâð	áX/���	l
���Ygy��\pO?"de/8�9Bh��{c	X�.¨¨��#Õ���

¼m'���OP�FYG�¤Gp¥�de�a������	l�gy��	�)

��IMO 	l�YG�¤�v���YÃ���\�����{c"./���-B��
YLM��\pO?"B�9 
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MEPC 68 ¥��YG�¤��8OÀãÚJ.��{c	u8/�5 @�Ã�����
� 1 @�LM��pE»±eO9+�Jº�IMO 	lX/LM��pE»±eO{c
���Ý 37@"BXO9 

���	l�gy���!U.�5>	��	� ��B{c����YG�¤��

8B8{c#KP 57 @¥¶�9��deO{c�+ÚJ��IMO �� eèâJ¥�
³de/8�9 

http://www.imo.org/OurWork/Environment/BallastWaterManagement/Pages/BWMTechnologie
s.aspx 

1.1.13.3�¨ÐÔ´�Kµ)Å>7Æf�0Õ78Ö�XY��nG9o��
 

G9 ïâ¿ãâð¥��Ã���Ù�LM��� IMO 	����i	�����
GESAMP 	h8/�¹deOÃêY¯ï¿æ��\	áX/��¦§�����+"
p4;de/8�9 

MEPC 68 	 h 8 / � GESAMP ¥ C D d e O ¯ ï ¿ æ � � � < � ^

YBWM.2/Circ.13/Rev.3\p��de�MEPC 71 Qõ������±<���+"p�
�deO9 

1.1.13.4Å>7Æf�0�F���XY�ËÌ� G8Íõ@>õ9��
 

rW� G8 ïâ¿ãâð	áX/gy��deOÀãÚJ.��{cp�¥�&'	
lX/�ÃêPQE�Ppnñde���Gp¶�+"�±��X´��bc./ G8
ïâ¿ãâð�CD.�WÇ+"	u8/�MEPC 66Y2014ó 4û\l�JKpWqe
/8�9 

MEPC 68¥��89.��I-×mÞ×m`��¤	Î��È@�
ðÂ(¾!?�
89¨��4êN�89w
	lX/�¹de�89º�'�] ¦§��NBÅ	u

8/JK�WXOJº��X´��W�bc./�G8 ïâ¿ãâð�CD.���m
È��+"p��deO9 

1.1.13.54ÇR�&Ù(Ë���$� 

MEPC 67	h8/�E] 1.1.13.4�CD.���Jº G8ïâ¿ãâð�<���+
""BXOa��rW� G8 ïâ¿ãâð	ÃÄ8/��deOÀãÚJ.��{c�
� .O��pÇ\����+"pB8²c��´�+"�©].O MEPC¤Kp��
deO9 

MEPC 68¥���W./ÀãÚJ.��{c�� .O��Ö�(¸���ÈÉ��
 B5�	E�O�����ÝÒ	
��JKpWqeO9JK�Jº����(¸�

	
./��MEPC 67¥��deO¤K¦§�7�»� 

(i) rW� G8 ïâ¿ãâð	ÃÄ8/��deOÀãÚJ.��{c��W./� 
./8���	Î.����ïâ¿ãâðp<�de/#�<�ïâ¿ãâð	Ã

Ä8/��deOÀãÚJ.��{cÖ�§{�?�.B8+" 

(ii) ��p�rW� G8 ïâ¿ãâð	ÃÄ8/��deOÀãÚJ.��{c	Î
.�QR�È@	/ß�./8�	#
q± �ÈÉp;P�lñÃêPQE�¨

��K_ÀãÚJ.plñde/8�+"p��deOa��F-��	Î.��

a]����WqB8+" 

� ��deOÀãÚJ.��ÝÒ��à./8�+" 
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� Ð�«�ÜS	áX/<�	(àde/8�+" 

� L�?2{c��ªB�M�R¥��./8�+" 

	����""#	� 

(i) ÃêPQE�lñp��deOa����Î�:�	
��ïâ}ðÚ��; 

(ii) ÈÉ�S��2>3 ó?5���+"p¤;./8�èðå+ð1mIØ;	
��
nÕ�OP�8W!?��D-2 Ãê�,�.B8��:;���A�Õ+	u8/
Hº¯Ï�WÇOP	�O?B!?�_��+" 

]�¦§"��ÈÉ��Sm5�	E�O�����ÝÒ��;.O9 

1.1.14 Õ?{íìõ=�4Ç ! 

���� �u&'E<�BÌ��,-"./�ÙÁå+èâÂ!ÈÉp 2009 ó	
��deO9�ÈÉ¥����	Î./X��¤Ë��Yâð~ðJ+\��¹m(¾

��+"���ÈÉ	<�./8�Ì���¿	h�����Ì�]p?�de/8

�9 

�ÈÉ��15¨�QE�%&�%&���'Ã�Ýp�3�'Ã� 40%QE��u%
&��Dü 10ó	h��L��ó?Ìv�'Ã��Ýp%&���Ý�'Ã� 3%QE
"BXO��24 ¨û�	�S��+""BX/8�92015 ó 9 ûZüw���ÈÉÖ
�%&��e!� ��5ðt�����½ãðÚ� 3¨�¥¶�9 

1.1.15 õ9�9Æí&cdµ !"#ÐÔ�$è�%Y 

2015ó 1û	³ødeO PPR 2	h8/�âð~ðJ+	] ��ÅX��¤��P
	u8/CD.�WXO"+��ÑÚ~ÚJ��P� 0.1%�Ã�".�1%�����
a�	�A�(�âð~ðJ+	] ��+"p��deO9 

MEPC 68¥��PPR 2	h8/�¹deOX��¤âð~ðJ+ïâ¿ãâð�<�
^p��deO9 

1.1.16 &Þp	@���Gà�w 

üó��£éI�³b	E�O�>-B
��X���~��]�éW$�p¢�	

 �./8�+"	¡
��£$��¢£$YF£$G\�éW������ �(��

£$�&'(¸]�,-".O£$5�¿	u8/�2009óQõno�WX/ÅO9 

�5�¿� Part 1 	£$)X�_`G��>.OÔÕG�céG�ìímè�b7�
ë/�XBÅ�� ?@�Part 2 	��n.BÅ	l�$%noìp�OP�&'(¸
?@p4;de/8�9 

2014ó 11û	³ødeO MSC 94	h8/�Part 1�� ?@���5�¿��:N
�� SOLASÈÉ XIV��<�p��deO9 

MEPC 68 ¥��Part 2 �&'(¸?@���5�¿��:N��OP� MARPOL È
É�<�p��deO9�O�£$5�¿��W	l�<�pO?"B� MARPOL È
É
Æ�Õ'� P&A ���Ñ!�=�]^¢�yy	
��ïâ}ðÚ

YMEPC.1/Circ.856\p��deO9 

£$5�¿�Î9$�	u8/��� 2 ���� 3 ��£$5�¿&'(¸?@�~¹"
�?	u8/��� 2�Z[deO89 
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� 2� £$5�¿�Î9$� 

Y�£$\ 

 
� 3� £$5�¿�Î9$� 

Y¢£$\ 
 

� 2� £$5�¿Y&'(¸?@\ 
� B, �? 
Part II-A �:?@ 

1 �noìp �lñ SÕp���
 ��
ðÂ�

(¸ 
2 X�úv�¤noìp X�úv�¤�lñÕp 
3 §N	¯�.OX��¤	l�noìp Yrüw¥?@B.\ 

4 n.	l�noìp n.lñ�£¤�;¥¤�±��©?@

] 
5 =�	l�noìp Ó�® lñ�HU�±��©?@] 

Part II-B BC?@�� Part II-A5��OP�ïâ}ðÚ 
 

1.1.17 '()*Ëu��w 

MEPC 68	h8/��deO�:?@�Ç���B#��t�"h�9 

(1) £$5�¿�&'(¸?@YPart II\ 
£$5�¿�&'(¸?@��:N��OP� MARPOL ÈÉ��' I,II,IV,V �<
�Y1.1.16B�Z[\ 
�S�Ð2017ó 1û 1� 

(2) w
�é!���ÚãÁ�
ðÂ	
��?@�©�N 
w
�é!���ÚãÁ�
ðÂ�Óc	
��JÖ�ÊËÌÍ�!©e/�?

@�©�N��OP� MARPOLÈÉ��' I| 1245�<� 
�S�Ð2017ó 1û 1� 

1.2 +¢
���Ù 

1.2.1 ,-&'()./0�³�
� 

2015ó7û1�	�¦\.�	`§ý���	Î.Ý,Mi}��¥��"ìw��45
FL.N. 51 of 2015 “Air Pollution Control (Ocean Going Vessels) (Fuel at Berth) Regulation”Gp�
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S.O+"	l��F-����,MI-×0.5%QR�i}��LNGÙ���FD	l�
��deOA�Ü�i}�¥�p"ìw�±e�9 

`§!?�Ç��¨¥�1ü?��ñ�i1ü?�Â8O!?p4:�Î9"B�9++
¥�F¨¥G"�ªa#.®�©ä.Oüw�Fñ�G"�Ae±�Ì8Oüw��ª�

�9�O�¨¥�ü�ñ��ü�<�i}Ö��¬ab�ü��#<�i}Ö��¬³ù

�ü�é$�¤	]^.�F-]^�3ó?�E(���+"p?�de�9 

1.2.2 ³�êì9{í9î& µ)12
� 

2015ó2û	rsK���Ý,Mi}�4:	ÃÄ®��E¥�i}�èðå+ð1"
A�?×��º�	
��45YCommission Implementing Decision (EU) 2015/253\�
��.O9 

�45	��EU�«��¬¦�\	v\����	Î./�æ1eÁÂ�i}�êâ]
^]�'Ün&	�»�i}��èðå!n&�WÇ2­�n&�<���(p4;de/
8�9i}��èðå!n&	h8/��MARPOLÈÉ��'VI	l�(�p�P±e/
8�êâ��èðå!�IØ	�»��E¥�Ú·ÁJèðå+ð1��IØp4;de

/8�9 

EU�«���E]n&Jº��¸�
�XÙÚÛ��¥�./]^m�X.�EU`a�
Öó1öº���9¸�
�XÙÚÛ�	l�Sde�­�+ÚÂ�X8����w-	�
«B®"#©\�����10%	Î.�'Ün&p5�de�92016ó1û1�Qõ��i
j�10%�ý�±L�40%���	Î.�èðå+ð1n&p5�de�9 

1.2.3 ³
���v& µ)12
�nEU MRVo 

2015ó4û28�	³ødeOrsK�	h8/�iTº�:×	
��rs45
RegulationYEU\2015/757YQR�EU MRV 45"��\p��deO9+e	l����
�	
q± �EU�«��¬¦�\	v\��5,000GTQE���	Î./�i}ëTÃ
�?2��OP�ÝÒ'��¹���ó?~�Ú¥�CO2lñÃ�]^.Olñº�'�

Ûñp"ìw�±e�+"	B�9º��®XO��	Î./��EU�¦Ö�©\Õp]
��5p;P±e/8�9 

EU MRV45p��deO+"	l��QR�Úd���!p¤;.O9 
2015ó7û1� EU MRV45��S 
>2016óZ rs`a�	l�23-BË5��; 
2017 ó8û31� i}ëTÃ�?2��OP�ÝÒ'��Õ«	Ûñ 
2018ó1û1�>12û31� i}ëTÃ�?2 
2019ó4û30� 2018óý	¥�.Oi}ëTÃ�º�'��Õ«	Ûñ 
2019ó6û30� <�Õ'��EÖ�� !� 

*Q���y�TU	/ó?~�Ú¥�lñº�'�Ûñ�WÇ9 

i}ëTÃ�?2ÝÒ'��lñº�'�¦§�EU	l��Õ«���TÈÅ����
Õ«	l�i}ëTÃ��Õ:;	
��23-BË5��2016óZ�¥	�;de�þ
;¥¶�9 

1.2.4 Å>7Æf�0& µ)USCG
� 

¯�$�¦�éW����	Î.ÀãÚJ.��{c� ��:N��45FStandards 
for Living Organisms in Ship's Ballast Water Discharged in U.S. WatersYQR�BWDS"��\G
p 2012ó 6û 21�	�W./8�9BWDS�¯� EEZ	©�����	<�de�2013
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ó 12û 1�Qõ�_4����ü���l�i�_4�����ÀãÚJ.§Ã	lX/
2014ó 1û 1�¶�8� 2016ó 1û 1�l���L}�©°4�ü	�ÀãÚJ.��{
c	
��45Y46CFR Part 162\	áX/ USCG	l���deOÀãÚJ.��{c�
� ��O?p¶�9 

2015ó9ûZrs�USCG	l�gy��ç�Ös.B8930±pgy��!U��E�
S�Letter of Intent�Ûñ./8�9t�3±�Ðçp�USCGp�;.O�)89w

YIndependent Laboratory\¥�89�ab.�2016óý�����!UpC	�e/8�9 

� Trojan Technologies± - Trojan Marinex BWT 
� Alfa Laval± - PureBallast 3.0/3.0EX(3.1/3.1EX) 
� DESMI± - RayClean BWMS 

USCG��<�³ù��Ã²/��çpÖs.B8"8Çùú�¡
�IMO�ÀãÚJ.
��ÙÚÛ����	
��ïâ¿ãâðG8Y¤KMEPC.174(58)\	áX/USCGQ2�
���	��deOÀãÚJ.��{c�L_5ó?�P�Alternate Management System�
��./8�9�O�<���¥�45<�pÇ��¥¶�"�POa��<��!��

��	�P�ÎÏ./8�9 

2. Þë·¦ ! 

2.1 ×ØÞex nIMOo��Ù 

æð¿ð��>$�w
YIMO\�´	/�2015ó6û3��±6û12�	³ødeO|95
ö$E� `a�YMSC 95\�JKJº��?��QR�"h�����9 

2.1.1 '()*Ëu��w 

MSC 95¥��deO�:?@�Ç���B#��t�"h�9 

(1) ïÚÙ�ÝVíwi}�¥������� 	
��5�¿YIGF5�¿\ 
IGF5�¿�:;p�	�5�¿��:N��OP� SOLASÈÉ II-1��� II-2�
�<�Y2.1.3BZ[\ 
<�Ð 2017ó 1û 1�Qõ����É� 

  2017ó 7û 1�Qõ�_4�Y���ÉpB8a�\ 
   2021ó 1û 1�Qõ�V³.� 
   2017ó 1û 1�Qõ�<�� 

(2) ïÚi}��ßé���aWª 
IGF 5�¿��b	^8ïÚi}��ßé���a	Î��Wª?@�;P�
STCWÈÉ�� STCW5�¿�<� 
<�Ð 2017ó 1û 1�Qõ 

(3) SOLASÈÉÕ'yy�<� 
IGF5�¿��b	^Ç�~��� Õ'������ ~�Õ'yy�<� 
<�Ð 2017ó 1û 1�Qõ 

(4) ��
ðÂ��y{c 
��
ðÂ��y{c��t-T­"./���
ðÂ	 P/V ��bc�?���
SOLASÈÉ II-2� 445�� 1145�<�9Bh����
ðÂ	�4¡ðè�
�bc��«¬²c�VÅÈÅ�P±e�9 
<�Ð 2017ó 1û 1�Qõ�_4� 
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(5) Ùyç¤:mÙÚÛ� 
Ùyç¤:mÙÚÛ��2©.Oa�	h�� RORO Ñ�]�§yö��'±�+
"��P� SOLASÈÉ II-2� 2045�<� 
<�Ð 2017ó 1û 1�Qõ 

(6) IMSBC5�¿�<� 
IMSBC5�¿	6� ��4�¤Y18�¤\����Ùy�	l�ÍÎ�WÇ��
Y¡¯ðJß¦�\	Î.úùN�¤ßkü�.IPÝç]�ÁÂ���HºÖ�

$%no�¤YHME\Hº���]�WÇ<� 
<�Ð 2017ó 1û 1�Qõ 

O .�2016ó 1û 1��±�õ!<�p�P±e�9 

2.1.2 k3XY)*Ëu��w 

tö MSC 96Y2016 ó 5 û³øþ;\¥��pþ;de��:?@p�t�"h�
MSC 95¥��deO9 

(1) ´+5å
��b��ëí{c�?@�;P� FSS5�¿ 17���b���5�¿
��:N��OP� SOLASÈÉ II-2� 1845�<� 

(2) LMÚå+ðÂã���¦�Ó�áµ�ì�OP	.¤��?@����� FSS 5
�¿ 8��<� 

(3) 36��C»�~��ßk��~��	Î. RORO~��"�y	É�ÌØ�5��
�:N�� SOLASÈÉ II-2� 1345�<� 

(4) ágÑ��)�©�	
��3�Y¤K A.1050(27)\�Z[��]�	±
���
���
ð��	Î��n&�N45�4;.On&�Nåæ1ã�5�¿YESP
5�¿\�<� 

2.1.3 Í74ÚV�5�N6�7³�´�Kµ)���·¦& µ)p	@ 
nIGFp	@o 

üó��ynoìp��U¶Þ·Nìp�4:�NÖ�ÎÏ"./�rs�8g�

Y½ +��%EYâ�]\�ý�	2©p�_ó¡ïÚi}��� �(�OP�

IMO �#�:ïâ¿ãâð"./� ?@�4;.OFó¡ïÚw
�¥������
� 	
��q;ïâ¿ãâðY¤K MSC.285(86)\G� 2009 ó	�W.O9+�q;
ïâ¿ãâð�Ã	�2010ó�± IMO¥� IGF5�¿��;��pWqe/ÅO9 

MSC 95¥��MSC 94Y2014ó 11û\¥Õ5��deO IGF5�¿���5�¿�
�:N�� SOLASÈÉ II-1��� II-2��IGF5�¿�"ìN	^Ç STCWÈÉ��
STCW5�¿�<�p��deO9 

<�	u8/��2017ó 1û 1�Qõ����É�Y���ÉpB8a�� 2017ó
7û 1�Qõ�_4�\p�	 2021ó 1û 1�Qõ�V³.���� 2017ó 1û 1�
Qõ	ïÚÙ�ÝVíwi}�¥���OP	<��WÇ��	Î.�IGF 5�¿�<
���+""BXO9 

Bh��ö��deO IGF5�¿��ó¡ïÚ�i}"./¥�����	Î��Ê
Ë?@p4;de/8�p����¯
e�!�P
e�!��ÝVíwi}��i}

"./¥�����	Î��ÊË?@�!©e�OP���ßk8`a�YCCC\¥J
KpWqe�þ;"BX/8�9 
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2.1.4 8�p98���·¦9: 

2013 ó 6 û	�¨.O�g5ðÛ£�FMOL COMFORT ´G�����w	���
���F5ðÛ£ß¦�� Î�no`a�G�bc.����� Î�	u8/no

�WX/ÅO92015ó 3û	�no`a�����Õ+�B;"W�ìp��!��"
POLMº�'��¹.O9 

MSC 95 ¥���LMº�'"%�/�����ÀÞ�l� IACS �����	Î.
/���k&Jº�±U±eO°C�7�»�QR��B��P��'pÛñdeO9 
¸ �g5ðÛ£��~��×	
��45<��no 
¹ noJº� MSCÖ�º� 

JK�Jº�IACS 	Î.�ÊË45Ö�W�ìp�����no��noJº�
MSCÖ�º�p?�deO9 

2.1.5 f+gh�ijTU 

2009 ó 5 û	³ødeO MSC 86 	h8/�IACS ����ÙÌ!
�]�Û^	Ã
ÄÅ�SOLASÈÉ II-1� 1145�<�]�no�bÝb78`a�YDE\¥WÇ+"
p��de�DE 56Y2012ó 2û\l�23-nop³ùdeO9 

IMO �8`a�W�pWqeOJº��@�bÝm��8`a�YSDC\	VÅmp
e�SDC 2Y2015ó 2û\¥��SOLASÈÉ<�^�.7ÑÒ�89:;	
��ïâ
¿ãâð^����b�ç¤ÙÚÛ���	
��ïâ}ðÚ^	u8/JKpWqe

O9.�.��rp SOLAS ÈÉ<��O?G��PB8"�3.O+"�±�SDC ¥
�JK�º����A�(� MSC 95 	º���""#	�.7ÑÒ�89:;	
�
�ïâ¿ãâð^�!"8�KPO���:��¤;� MSC	` �+""BXO9 

MSC 95¥��IACSp���	«¬²c�<���>����b���������
A��;w
�ð²&'�,-	����prW SOLAS ÈÉ�R�.7ÑÒ�89:
;	
��ïâ¿ãâð^��>¥Å�(�©].O MSC è���ã���W�Û^
.O9JK�Jº�MSCè���ã���¹�Ç?"�AdeOp��ïâ¿ãâð^
�¦§� IACS �ÊË45"�Ë¥¶�+"�±������A	l�+e�\�¥Å
�(�K�^	©]deO9 

2.1.6 ;<Íõ@>õ9�XY� 

MSC 95 	h8/��?BÊËÌÍ��Ü�pQR�"h��¹deO9Bh�QR
¥Z[de/8� IACS ÊËÌÍY UI\	u8/������ eèâJ
Yhttp://www.classnk.or.jp/\Ù� IACS � eèâJYhttp://www.iacs.org.uk/\¥�³d
e/8�9 

(1) wnb7	
��ÌÍ 

ðÂÖÑÂ¡Ú��»D¼º�?@�;PO¤K MSC.158(78)� 3.14 B	h��
F��G"��
ðÂ�´p����"�B±B8ÑÒ	h8/�F����G�

Ü�+"�©�	��ÌÍYIACS UI SC191(Rev.6)�Ã	�¹\ 

(2) ÆÈ.OÞÁË�~�	
��ÌÍ 
, -./ÈÉ 3645	h��FÆÈ.O�
G�ÌÍ9�
p 1u�a��F-
�
�FÆÈ.O�
G"
Bde��O��
p 2 uQE�a����
?p|
�7G�îÐ~��	l�×Ède/8�a�	���FÆÈ.O�
G"
Bde

�(�©�	��ÌÍYIACS UI LL79�Ã	�¹\ 
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(3) 
ð����½´ÑÂ¡Ú	
��ÌÍ 
�½´ÑÂ¡Ú��I	¥�de� FRP 1��Ëð1�í±89�?@�©�	�
�ÌÍ9IACS UI SC253�Ã	�¹de�� UI�í±~�( G"./Z[de�
Ãêp�FUSCG Marine Safety Manual Vol. II, Para 5.C.6 - Level 3G�±FASTM 
F3059-14G	ÚØdeO9 

(4) �¦��5�¿	
��ÌÍ 
�¦��5�¿¥?�de���Ýç:;��ÑÒ	<�de����~!���

�Ñ�	bcde�@A�Ùy��AG�	Î��QR:;]�©�	��ÌÍ 

(5) A-60ìÉ�R´�4	
��ÌÍ 
SOLAS È É II-2 � � FSS 5 � ¿ � � FTP 5 � ¿ 	 
 � � Ê Ë Ì Í
YMSC.1/Circ.1120\	h8/¿�ð	l�ìÉ�4�R¾´ 100mm �ÁJ�S�
� 3 �<�9� 3 	Sde/8�îÐ�5�¢ð1/ïÁ
À���¦3�����
Ñ��
	<�de�(©�N��#�9Bh�����@Apî~��a��


<�de�9YÑ!¢���~��a��<�Ç�\ 

(6) w
Ñ��±��ñb7	
��ÌÍ 
PÚd�åJãðÂ¦�Â+Ñ�;�A Üw
Ñ�¦��ñVI��.����­
�ãäî��¬�A Üw
Ñ��R´�±��ñ�¥¶�2´�� Bßc]�©
�	��ÌÍ 

(7) ������Ñ��:mab��ìÑ��±��ñb7	
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CCC 2`2015ù9úa� ÃÄ����j>�mÍ´�¦£*���
�=P�qÖA�AB]ô�"UÁ��i
� CCC 3`2016ù9ú_�aVQÓîï
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2.3 ñNmCä
�è

ç�
ò
��ÉC
ä�

�èêÄ �èFê

qÖA�]ô��"Cä

ç�
ò��ÉCä�V
�UêÄVabÆCä;�
qÖAÁõÄ¼�]ô��
"UÁV��U�IFêÁ
=h "UÁ�")
`��/ÒÒ�
X]Ùjë

F:�ÜhMC�TMLÁ="s>
);²���")a

×;�

� Ì1su�=P
`2015ù1ú1ðÜh5
a

� ���=P
`2016ù1ú1ðÜhØ� ,

2017ù1ú1ðÜh5
aX]Ù

`MCa<
�èWÝ
X ] Ù

`TMLa

YES

NO
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� qÖ A�]ô��"Cä
óô
�Ò
��X]Ù`MCa�'(õ��èWÝX]Ù`TMLa�ºV
a"óô��®�j&;JJ"×;���h�U;JJ��")

®¯�='�-?;=ÃÆJ�ñÚ�Ì1su
��;ÃÆxk
Cä�N[\�4ÙÐ�ß,
>ÐÑ+��Cõ#¤¥�����âã56$�
��"-?�ëÍ20Í+ÁõÄ
�

� ��
�
>Ð�uÈ��K�K<�j&	Ü
h�Ì1su�×;�
-?ÁõÄJ�Ç 

� ðñ��Üh�ñNm�"��
a"Cä

×;�
-?ÁõÄJ�Ç 

2.3 ñNmCä
�è

qÖA�]ô��ÆCä
�N	��@Ä��-?�?;õÆ
�
=m�>´;êÄ`<��j&��
×;�J�Ç a
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1. �¶
�·¸¹­º���"»¼l­ 

½� EEDI¾¿^
ÀmÁ»¼�
��
��� ½ 

1� �@J� 

2013ó 1û 1�	<�MARPOLÈÉ ��' VI�8qÃ� EEDI4:p�S./QB�
2 óQEpVÃ.O9
Æ�3�ß�������®4	l����$�®�¥�ÈÉ<
�"B���Ö�ÈÉÕ'�W��´�EEDI�Õ���	Î.5�./ÅO9 

�Ä¥��EEDI 4:�SQB���bÝ	h��J�ð¿ÚN"�IMO ¥VÅÈÅK
�de/ÅOL��45<�	u8/Ì¨��9�

2. GHG«�ÊE���"��MARPOL°± 23RVI
�� 

J	y1Bab¥ EEDI 4:��?	u8/�j�±e/8�OP�++¥��A��
?�j��	"ÅP�9�

���±� GHGlñYÄv-	� CO2lñ\�4:��OP�<� MARPOLÈÉ �
�' VI��PQ!R�STbÝÜ4 EEDIYEnergy Efficiency Design Index\��8O��
��#PQG��C»�N"4:PÖ�<��Ø	���PQ!R�ST��ÝÒ'

SEEMPYShip Energy Efficiency Management Plan\��8O#PQßé�y��A�Åº"
.��1����PQ!R�ST�<u��+"	l��A�Jº"./�>$ß�±�

GHGlñÃ�Ý'��+"�,-"./8�9 

<� MARPOLÈÉ ��' VI��Õ5"./�>é$	á��� 400GTQE���/
���	<�de�ÈÉÖ�<�p�P±eO��	Î./���>PQ!R�STÕ'�

�Æ IEEYInternational Energy Efficiency\Õ'p�âde�9IEEÕ'��â�h��OP
�}ön&��R]� 1.�± 3.�8 e�	-F��F��G�a����ü	���Q
2�FrÖ�G�a�� 2013 ó 1 û 1 �QõL}� IAPP YInternational Air Pollution 
Prevention\Õ'	
��ý?n&Ù�Ø�n&ü	hn��+"p?�de�9O .�
EEDI
Æ�4;	u8/��ÈÉpÜ;���0*	h�����
p<�Î9**"B�9 

1. 2013ó 1û 1�Qõ	���ÉpJ	e��� 

2. ���ÉpB8a�	� 2013ó 7û 1�Qõ	_4de��� 

3. 2015ó 7û 1�Qõ	VÅ³.de��� 

* 	±
����ïÚ�Ì+Ñ�
ð���5ðÛ£��Ë�����µÇß¦��t������

Ro-Ro���Ro-Ro���YO .�
�éðB�����xyB����Â®\ 

** O .����p�POa��ÈÉ�S� 4ó?� EEDI	
��?@�<��ÁÂ¥Å� 

Bh�EEDI4:Î9�0�LM°ß¦�� LNGß¦�]	 ���ÈÉ<�p MEPC 
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66	h8/��de�2015ó 9û 1���S�Qõ	���ÉpJ	e���p<�Î9
"./��de/8�9 

EEDI ����-	y(1)�lÇ	�de�Ü4¥¶��4;deO¶�Ë;�È@R	
h8/�1 Jð���� 1 �â!ßÈ>	lñde� CO2�1ã��"./;"de�9

+�P��F-��pX��PQ!R�ST�·ÛðÙÌ!���Ü4"./CB�+"

#��¥¶��{»/8»	LM°��
æ1iT	DF��9EEDI	
��ÈÉ?@��
�0����èâ,	Ï´/lB��L�� EEDIYAttained EEDI\�ÝÞ��+"�
p
?�de�a�"�Ø	ÈÉp4;��4:PYRequired EEDI\Ö�<�p?�de�a
�� 2��p4;de/8�9EEDI�4:P���0�"	ÝÞdeOÃÉ 10ó?Y1999 
– 2008\� EEDI./PYDWT�Ü�
�"./�de� EEDI�.//¥+½w�ðÚ
ãâð"Å	e�\	Ë;�ù'T X��>.OP"./y(2)�lÇ	E»±e�9EEDI
4:P�����É�"a4�	Ï´/­�-	¼.8P"B�YPhase 0>Phase 3\�2025
ó 1û 1��±<�de� Phase 3	h8/�ù'T 30%�<�pþ;de/8�9 

Ë{"./�	±
����+½w�ðÚãâð" EEDI 4:P��� 1 	S�9�O�
Z��OP�� 1	���0��½ �,	h��+½w�ðÚãâð�±�ù'T�S�9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 1� +½w�ðÚãâð" EEDI4:P�{YBulk Carrier\ 

)2(
100

1)(

)1(
)/()(

)()/()/( 2

�
�
	



�
� 
����

�
���

��


 XDWTaLineReferenceEEDIRequiredEEDIAttained

hmiletonDWT
kWhkWgCOmiletongEEDI

C

Ê
�4

w
ñ4i}ëTT§Þª�
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�1� EEDI4:P	
��<��"+½w�ðÚãâð�±�ù'T 

�� 0 èâ, 

ù'T (%) 

Phase 0 
2013/1/1- 

Phase 1 
2015/1/1- 

Phase 2 
2020/1/1- 

Phase 3 
2025/1/1- 

Bulk carrier 
20,000 DWT and above 0 10 20 30 

10,000 – 20,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 * 

Gas carrier 
10,000 DWT and above 0 10 20 30 

2,000 – 10,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 * 

Tanker 
20,000 DWT and above 0 10 20 30 

4,000 – 20,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 * 

Container ship 
15,000 DWT and above 0 10 20 30 

10,000 – 15,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 * 

General cargo ship 
15,000 DWT and above 0 10 15 30 

3,000 – 15,000 DWT n/a 0 - 10 * 0 - 15 * 0 - 30 * 

Refrigerated cargo 
carrier 

5,000 DWT and above 0 10 15 30 

3,000 – 5,000 DWT n/a 0 - 10 * 0 - 15 * 0 - 30 * 

Combination carrier 
20,000 DWT and above 0 10 20 30 

4,000 – 20,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 * 

Ro-ro cargo ship 

(vehicle carrier)*** 
10,000 DWT and above n/a 5 ** 15 30 

Ro-ro cargo ship*** 
2,000 DWT and above n/a 5 ** 20 30 

1,000 – 2,000 DWT n/a 0 - 5 *,** 0 - 20 * 0 - 30 * 

Ro-ro passenger ship*** 
1,000 DWT and above n/a 5 ** 20 30 

250 – 1,000 DWT n/a 0 - 5 *,** 0 - 20 * 0 - 30 * 

Cruise passenger ship*** 

having non-conventional 

propulsion 

85,000 GT and above n/a 5 ** 20 30 

25,000 – 85,000 GT n/a 0 - 5 *,** 0 - 20 * 0 - 30 * 

LNG carrier *** 10,000 DWT and above n/a 10 ** 20 30 

�
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* DWT	Ï´//KY?.Où'T 

** Phase 1��2015ó 9û 1��±³ù 

*** ù'T��2015ó 9û 1�Qõ	���ÉpJ	e����Ù��2019ó 9û 1�Qõ	a4�

���	<� 

n/a��EEDI4:P#<���ª�� 

 

3� EEDI�
S

�NÕ 

2013ó1û1��EEDI4:�SQB���	Î.EEDI�Õp5�de/ÅOp�IMO¥�
Phase 2Qõ�EEDI4:<��C�.��é����OP����EEDIP�K_¸�
~�
Ú�~Ë./8�9�¸�
~�Ú��IACS����p�Õ5�.O���EEDIPBÅ�
IMO	Ûê��+"¥~Ëde/8�YO .�����>	����Hº�!�Â�e
�\9IMO�'YMEPC68/INF.13\	/��de/8��¸�
~�Ú	u8/�Bulk Carrier
�{	��2	S�9�Ì¥��º�de/8�¸�
�#"	��0�EEDI4:Ö�ÎÏ
ùú��Í��9 

 
� 2� Bulk Carrier� Attained EEDI 

�

3.1 Bulk Carrier� EEDI
�b�9Cþ� 

�3	20,000DWT�±65,000DWTQR�Bulk Carrier	h��EEDI¸�
~�Ú�S�9
��¥��ÎÎ�wpEEDI<���ÏÎ�wpEEDI#<�Bp±EEDI¡;�5�.O��
Ð£ÅÑÎ�w�EEDI+½w�ðÚãâð�:;��OP	Z[deO1998ó�±2008
ó�¥�����¸�
¥¶�YQõ��#�y\9�¸�
~�Ú	/º�de/8�

¸�
����/Phase 0<��¥¶�OP�ÈÉE��Pð��Reference LineYPhase 0\
QR¥¶�+"p?�"B�p�F¡Bp±��/�<��	h8/Phase 0�Â+Ñ./
8�+"pq��950,000DWTQE�¸�
�Ê.®C�"�EEDI<��¥�Phase 2�~
!�¥EEDIPp¨Ò./8�+"pq��9Ë:�AeQR�èâ,¥��EEDI<��	
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h8/#EEDIP�	±uÅp�Å89+e��áÁÂÚ�g��"é!��Áþ�
ðÂ
"JÁåèâ¿
ðÂ�¾u8qÃ�À!Â�g��p�+�èâ,¥�js./8�+

"#?+"�»±e�9 

þ£�ÁÂÚQE��g�¸�
���4	S�9þ£�ÁÂÚ�d�åèâ,"#	�
Phase 2�Ò¹./8��#Ös��p�d�åèâ,¥��Üèâ,	c�+½w�ðÚ
ãâð	¥�.O��¸�
		±uÅp8d89+e��Qil�iTST���bÝ

pWqe/h��Üèâ,	c�EEDIP<u�fUp«B8+"�SÓ./8�#�"�
»±e�9 

 

�
� 3� Handy�± Ultramax BC�¥� Attained EEDI 

�

� 4� Panamax�± Capesize BC� Attained EEDI 
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3.2 Tanker� EEDI
�b�9Cþ� 

Tanker�¸�
�èâ,�"	��5Y60,000DWTQR\���6Y60,000DWTQE\	S�9
20,000DWT6,�8g�Y�"./�d¢�!
ð��\�Phase 0�¥�EEDI4:PÎ9
2�OP�P		±uÅp¶�p�AeQE�èâ,YMR�Aframax�VLCC\¥��Phase 
2�~!�¥�EEDIP�<up
±e�9 
 

�

� 5� TankerY~MR\� Attained EEDI 
�

�

� 6� TankerYAframax, VLCC\� Attained EEDI 
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3.3 Container Ship� EEDI
�b�9Cþ� 

Container Ship�¸�
���7	S�9�g�¥�Ô.B�/Phase 3�Â+Ñ���~!�
EEDIP�Ò¹./8�+"pq��9+e��+��ðÙoÁÂQõ�Õ�X	l��5
ðÛ£��bÝ�×pÝR./8�+"#<=./8�"BÍde�9 
�

 
� 7� Container Ship� Attained EEDI 

 

4� EEDI�
Å¸^
9'´,+2 

�óB�i}�X	l�'�ßépª>N.����b#+iX/iTG���2.O

8qÃ�FP5ÙÁåG�³�./h��EEDI4:�2©#A��e	vE./8�#�
"�»±e�9�Ì¥��iTG�EEYEEDIPÝR\��Õ	c8Oüó�bÝJ�ð
¿	u8/��?�Ì¨��9 

4.1 EEDIèND�ËÌ�;�U&�	
 

�8	S�"h��EEDIP�EE��T;"./�� ��Ã�¥����w�iTS
T<u�B�ST�<uY�g<�\��0#PQwN����'�pÖ�±e�9iÌ

¥C/ÅOEEDI4:�SQõ�EEDIP�ÝR��E]�T;�Z
�q�O#�"8»�9
�2	�þ£�ÁÂÚÀ!Â�Ì+Ñ�{	�2002ó���"2014ó���	u8/Aei
e��?,�S�9 

 ��Ã�¥�""#	��w�xº:mN"ÝöF�
×N�åæ�ã��
×Np

Bde/h��Jº-	�wñ4pÝ'de/8�9tÌl��T;�ÊË�����9 
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� 8� EEDIÝÞy" EDIP�EET; 

� 2� 2002ó�� 2014ó�����?,Yþ£�ÁÂÚ BC\ 

�?, 2002ó��� 2014ó��� 

Lpp (m) 215 218 

B (m) 32.26 32.26 

 ��Ã(ton) 75,000 77,000 

bÝ�×(knots) 14.5 14.5 

M/E gy MAN B&W 7S50-MC MAN B&W 6S60-ME 

M/E ñ4 (kWØrpm) 8,700Ø115 8,300Ø80.5 

åæ�ãD×(m) 6.2 7.1 

åæ�ãÙ� 4 4 
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4.2 «x³
÷��Ùë&�	
 

xº:myPð�ð�qa	l�� ðÍ�¥�iTSTp<ude/h��üó��

��¥�xº:myPð�ð���p��"BX/Å/8�9�O�æð1ÚJæ�ÂN

	l��w�iTSTpEE��""#	�ÝöF�
×åæ�ã���	l��� v

�ST#EE./8�9 

�O���9	S�"h��Ëgy�Pð�ð	h8/#�öF�"ñ4�b;	l�iT
ST�lB�p�üó����¥����L1·âðJ¥�ñ4b;�±L4·âðJwü¥
�ñ4b;"��{p¥�./8�9��10¥��åæ�ãD×"Pð�ðñ4�
ª�S
./8�9 

 

 

�9� �âÑ�J}âÑ1ã�YñÚÐMAN B&W website\ 
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�10� åæ�ãD×"w
ñ4�
ªY80,000DWT Tanker�{\ 
 

4.3 ùú÷��Ùë&�	
 

�11	S�"h���0Y)	bÝ�4\	l����	����ÛÜ�¦ÝplB�
OP�)Þ	�XO�g<u�5���O?p¶�9 
 

 

�11� Ý�ß��"X�à�g�	h�� ÛÜ�7�Y{\ 
 

4.4 ;<Eò�x�&�	
 

iÌ	/��.O�g<u	�»�éWý	���±á/±e�PQ!R��ö¯��

,-¥�åæ�ãwü��v	w�de��0#PQwNp�^de/8�9�vwÅ�

#PQwN��QR�"h�IÜde�9 
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- å+Ú|�!ÚÛ�
Ó 

å+Ú|�!ÚÛ�
�åæ�ã�i:	â��½¾ð�bc.�¶±�´P�e	å

æ�ã�öF:E"hEÅ�öF�E»/hÅ�Ae�åæ�ã	�©d��+"¥åæ

�ãöF�	l�PQ!R�»ã�ö¯��9ÚÛ�
Lv�ÛÜ"B�OP��ö��

epä®öF��ö¯Sº	c�/ÛÜp8d8Ý�mß��	<�de/h���ep

�®ÛÜp�Å8X�mà�g�	�<�de/8B89Y��12\ 

- }ÂJÓ 

�pi���"Å	¨´�PQ!R�æÚ�ö¯��#PQ{c¥�}ÂJ�åæ�ã

i:	{7de��vpi���"Å	�¨��å�4�B�4	Ú»�åæ�ãÖ�.

��e�6»�+"	lX/B�ST�XP�9Y��13\ 

- ã}�À!eæ½¾ðÓ 

ã}�À!eY��½¾ð\�=	w�OÀ!eY¶ù��v\"½¾ðYÙ\¥~¹

de�9À!e	l�åæ�ãáÚ�±�¨��çeO�e�6�.�åæ�ãpST�

®�M��&'���9�O�½¾ð	l��åæ�ãp�:	��ñ�öF��\�.

/�i:	�_4YB4\��¨d��+"p¥Å�9Y��14\ 

- 6�½¾ðÓ 

½¾ð��åæ�ãi:��v2�	Óc.�ö�åæ�ãi:�çeO�e�6�m

¥���+"	l���vÛÜ�'«"B�ST�EE���9Y��15\ 

 

�12� MHI+ÑÂÙoð½¾ðYñÚÐ�è�4website\ 
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�13� JMU Super Stream DuctYñÚÐJMU website\ 

�14� Kawasaki RBS-FYRudder Bulb System with Fins\YñÚÐéê�4 website\ 

 

 

�15� STFYSanoyas Tandem Fin\YñÚÐèe�Ú��website\ 
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5. �È� IMOFGnMEPC 68o&'()Hce5&�	
 

2015ó 5û 11��± 15�	��/³ødeO IMO MEPC 68	h8/��$E�48
9�5�mÌØ;	
��ïâ¿ãâð�<��LÝB�ñ4ïâ¿ãâð�<�BÅp

JKdeO9 

5.1 ÞëIûij�JR �KU 

$E�489ÌØ;� ISO4WYISO15016:2002\�<���p ISO"�>.l89�K
YITTC\	l�Wqe�FISO15016:2015Gp 2015 ó 4 û 1 �	�W.O9+e�h��
MEPC ¥� EEDI n&mÕ'ïâ¿ãâð	V�de/8�F- ISO 4W]	u8/JK
�W8�EEDIn&mÕ'ïâ¿ãâð�Ë´<�p��deO9 

A�Jº�ISO15016:2015��2015ó 9û 1�Qõ	$E�489�5������±
<�de�+"p��deO9+e	l���489�ÌØ:;pÚØ	B� �¥B®�

�489�5�:;p�Nde�+"	BXO9{»	�éñÝçü?p 10I?QE?�
de�lÇ	B�""#	��bÝ��a�	�éñö�p«B®"# 1 mÔ��de�
+"	B�9 

5.2 �Nùú±ûÍõ@>õ9 

MEPC 67Y2014ó 10û\	h8/�<�Î9����QRT;Y�~! 1��~! 2\
�;¾.O���LÝB�ñ4q;ïâ¿ãâð�½ �, 1 �!?�¥�_<���+
"p��deO9Ë:¥��ïâ¿ãâð�?@��N��R+ÙÌÛ^	u8/���

�MEPC¥no��+"#��de/8O9 

�ö�MEPC¥�JK�Jº��~! 1�?@��N��+"p��de��ïâ¿ã
âð�Ë´<�p��deOY�� 3��� 16\9Bh��~! 2�QR	u8/��rs"�
�¥rs5�de/8�·¸³�åæ� ÂJ�¹ºpº�de� 2016ó�ÔQõ	�F
-?@�Õ5�B��é����+"pW��de/8�9 

<�ïâ¿ãâð�<�!�	u8/����� 6 ¨û�2©!?�b��+"p��
de�2015ó 11û 16�Qõ	���ÉpJ	e���	<�de�+""BXO9 

 
� 3� LÝB�ñ4Þy 

�0 rW Level 1Þy <� Level 1Þy 

À!Â�Ì+Ñ DWT <145,000 
0.0687ØDWT+2924.4

0.0763ØDWT+3374.3 

À!Â�Ì+Ñ DWT >145,000 0.0490ØDWT+7329.0 


ð��/t�� 0.0689ØDWT+3253.0 0.0652ØDWT+5960.2 
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Ya\Tanker                               Yb\Bulk Carrier 

� 16� LÝB�ñ4ãâð 
 

6. LMÞe�N�OÜPn !��ì	�7o 

��$�®�¥��iÌ�ïâ¿ãâð<�	�q��ISO15016:2015	êë.O$E�
489ÌØY�� 17\�LÝB�ñ4ïâ¿ãâð�<���Y�� 18\�5���ï½J�
 Ñ��?��¥�ìË++�Ú.�ëí	/
Æ�3ÖÛê./8�9 

�O��Ä¥�D×
ª.B8p�ßéü�#PQYM�]^��ï½J"./�PQ

!R�STßéÜ4 EEOIYEnergy Efficiency Operational Indicator\� IMOïâ¿ãâð	
êë./WÇï½J� ÑY�� 19\��½¾ðãð¿�ï½J� Ñ�±¥¶� NAPA Ltd.
"��¥³�.OL<ßé]^ÙÚÛ�FClassNK-NAPA GREENGY�� 20\����E�
	Ûê./8�9 

 

 

� 17� PrimeShip-GREEN/ProSTAY�489ÌØï½J\ 
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� 18� PrimeShip-GREEN/MinPowerYLÝB�ñ4QRï½J\ 
 

 

� 19 PrimeShip-GREEN/EEOIYPQ!R�STßéÜ4ÝÞï½J\ 
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�20 ClassNK-NAPA GREEN 

7.  ­h� 

EEDI4:Ö��3�ÎÏùú"./���0�"	Ç�¶�#���Phase 2Ò¹pr5
-"BX/Å/8�+"pq�XO9���z@"./�Phase 3�Ò¹��LÝB�ñ4
ïâ¿ãâð<�"�Ì)pÖ�±e�9 

��$�®���0ï½JYPrimeShip-GREENÙ+�,BÅ\�³�	l����b�
�4:ÎÏ�]^��""#	��¦��b��EEDIP<u�ý8g��4���"��
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®¯Ià�=V�"�¶
� EEDI�
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�qa

– ¼�*
– ��=�ã;ö­�Æ¼�
– ��=�ã;ö­�Æ¼���z»�VabÄ�G
�ã
^6;
èWó��ò®���Üh¼Æ�«ã��"�¶ÁÉ=��"óô
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MARPOL ANNEX VI
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1. ä3uL>¸¹9'ÊÁ`EEDIa�;ÃÆ¼ã�
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�Ä
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ÙS
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EEDI�

��

5

� Attained EEDI
¼�`²�
�qa�
�"EEDI
'¦
/R

� Required EEDI 
ºT�¶
©Î�²�
�q�m
ÍL��@ÄEEDI�
Ù;�í
���EEDI'¦Ù;EEDI�
Ù
��Va"UÁ;�¥��"

DWT

E
E

D
I

--- Required EEDI
X: A� –vô
X: B� –Fvô

X

X

Attained EEDI

Attained EEDI � Required EEDI

)h/mile()ton(DWT
)kW()hkW/g(CO)mileton/g(EEDI 2

�n

b��n��z·¹Ã¦34

�
���

��
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EEDI�

��

6

� EEDI�
Ù��1999½2008ù�«ã��Æ�¶�-�¦��
�ÆK� ,+)0Í+`DWT
Ê4�4Ví��"a��
ÊE
¹�Üh¹���"

• Phase 0 : X = 0
• Phase 1 : X = 10 or 5
• Phase 2 : X = 20 or 15
• Phase 3 : X = 30

��������	

�� 


� �
�

���
� ���������	����	�����

Phase�0��2013�
Phase�1��2015�
Phase�2��2020�
Phase�3��2025�

Reference line

«ã¬±ð	��@ÄÜh�õÃ
EEDI�
Ù;v;
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7

7

� q K� ,+)0Í+ ÊE¹`«�
mÍL�ºa

Bulk�carrier 961.79�x�DWT�0.477

Gas�carrier 1120.00�x�DWT�0.456

Tanker 1218.80�x�DWT�0.488

Combination�carrier 1219.00�x�DWT�0.488

Container�ship 174.22�x�DWT�0.201

General�cargo�ship 107.48�x�DWT�0.216

Refrigerated�cargo�carrier 227.01�x�DWT�0.244

Ro�ro cargo�
ship�(vehicle)

DWT/GT�<�0.3 (DWT/GT)�0.7 x�780.36�x�DWT�0.471

DWT/GT���0.3 1862.63�x�DWT�0.471

Ro�ro cargo�ship 1405.15�x�DWT�0.498

Ro�ro passenger�ship 752.16�x�DWT�0.381

Cruise�passenger�ship
(Diesel�Electric�propulsion)

170.84�x�GT�0.214

LNG carrier (Direct�Diesel,�Diesel�
Electric,�Steam�turbine)

2253.7�x�DWT�0.474

0% 10% 20% 30%

2013 2015       2020        2025

0% 10% 15% 30%

n/a 5% 15% 30%

n/a 5% 20% 30%

n/a 10% 20% 30%

EEDI�
v;
x�¶
	è`Resolution�MEPC.251(66):�2015ù9ú1ðÅ¸a
`2015ù9ú1ð���«ã¬±;¸ò�"�¶����2019ù9ú1ð���ÝD�"�¶�v;a

EEDI�

��
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8

� q mÍL
ÊE¹ (%)

Phase 0
2013/1/1-

Phase 1
2015/1/1-

Phase 2
2020/1/1-

Phase 3
2025/1/1-

Bulk carrier
20,000 DWT and above 0 10 20 30

10,000 – 20,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 *

Gas carrier
10,000 DWT and above 0 10 20 30

2,000 – 10,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 *

Tanker
20,000 DWT and above 0 10 20 30

4,000 – 20,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 *

Container ship
15,000 DWT and above 0 10 20 30

10,000 – 15,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 *

General cargo ship
15,000 DWT and above 0 10 15 30

3,000 – 15,000 DWT n/a 0 - 10 * 0 - 15 * 0 - 30 *

Refrigerated cargo 
carrier

5,000 DWT and above 0 10 15 30

3,000 – 5,000 DWT n/a 0 - 10 * 0 - 15 * 0 - 30 *

Combination carrier
20,000 DWT and above 0 10 20 30

4,000 – 20,000 DWT n/a 0 - 10 * 0 - 20 * 0 - 30 *

* DWT��@ÄÞ¤5ÅõÆÊE¹
n/a��EEDI�
Ù¿v;�)¡�"

EEDI�

��
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� q mÍL
ÊE¹ (%)

Phase 0
2013/1/1-

Phase 1
2015/1/1-

Phase 2
2020/1/1-

Phase 3
2025/1/1-

Ro-ro cargo ship
(vehicle carrier) *** 10,000 DWT and above n/a 5 ** 15 30

Ro-ro cargo ship ***
2,000 DWT and above n/a 5 ** 20 30

1,000 – 2,000 DWT n/a 0 - 5 *,** 0 - 20 * 0 - 30 *

Ro-ro passenger ship 
***

1,000 DWT and above n/a 5 ** 20 30

250 – 1,000 DWT n/a 0 - 5 *,** 0 - 20 * 0 - 30 *

Cruise passenger 
ship*** having non-

conventional propulsion

85,000 GT and above n/a 5 ** 20 30

25,000 – 85,000 GT n/a 0 - 5 *,** 0 - 20 * 0 - 30 *

LNG carrier *** 10,000 DWT and above n/a 10 ** 20 30

* DWT��@ÄÞ¤5ÅõÆÊE¹
** Phase 1��2015ù9ú1ð��÷h
*** ÊE¹��2015ù9ú1ð���«ã¬±;¸ò�"�¶����2019ù9ú1ð���ÝD�"�¶�v;

n/a��EEDI�
Ù¿v;�)¡�"

EEDI�

��
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� IMO�Ä�EEDI���õÆ²³÷ÅNÕ�,Þß>�"ÆJ�
EEDIv;����"i>£�>)�â¢
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Handy��Ultramax BC(V
Attained EEDI

• Phase 2�£ÖõÄÃ"�ra"
• Handy SizeV�ò�ÂW;èWÃ
`Box��ÁBC��
¤Ã=P;�,�Mp��"a
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20,000 25,000 30,000 35,000 40,000 45,000 50,000 55,000 60,000 65,000

1999�2008
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reference�line
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to
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Phase�0 `2013½a
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188

2015ClassNK秋季技術セミナー



2015/10/8 01

EEDI�
S

�NÕ`BCa

13

Panamax��Capesize BC
Attained EEDI

• Phase 2�£ÖõÄÃ"�ra"
• Cape SizeV�Phase 2q�£Ö����="²³÷Å;å�

1.5
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4.5

5.0

5.5

6.0

65,000 85,000 105,000 125,000 145,000 165,000 185,000 205,000
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)
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• MRmÍLV�Phase 2�/K<õÄÃ"�;®¯�ùÃ
• ��
Tanker�ò�ÂW;èWÃ

Tanker`~MRa
Attained EEDI
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Tanker`Aframax� VLCCa
Attained EEDI

• Phase 2�£ÖõÄÃ"��h
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�+*��
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��� 2002ù«ã� 2014ù«ã�

Lpp (m) 215 218

B(m) 32.26 32.26

UCÜ�(ton) 75,000 77,000

9'�6(knots) 14.5 14.5

M/E �y MAN B&W 
7S50-MC

MAN B&W
6S60-ME

M/E �n
(kW) x(rpm) 8,700 x 115 8,300 x 80.5

efg0�å(m) 6.2 7.1

efg0¨4 4 4

DWT°B

c�
�m

?ü¯
��
è-åm

Panamax Bulk Carrier
<
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• �ÛÒ�V
�·¸¹lNO©�
Á
�ã
ÆJc�
�m
• f+Ë)´f>/m�Ühb�¸¹;­º
• Üh)´f>/
èWÃä+�+��U�"UÁV��¶
efg0
¸¹
­ºr¾����¶��
�·¸¹
­º;êÄ

f+Ë)´f>/m

���MAN D&T website

c�
�m

192

2015ClassNK秋季技術セミナー



2015/10/8 01

21

efg0�åÁb��n
�3

• efg0�å�èWó�"Áefg0¸¹;Qó="ÆJ�b��n
�?EêÄ

• Æ÷õ�h�w���0)´NO
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<aMAN B&W G80ME�C9

���MAN D&T website

�b�·¸¹
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• g«�y
ä+�+Vr�ü¯4Á�
n
9��Üh�·¸¹;<="

• L2-L4��n-ü¯4�9��"UÁ
V¸¹�M;êÄ
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>�utG��+·

� �¡��+·
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���JMU website

���·¸ÜD website ���m*¹)ã� website
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� Öº
• EEDIJPº�àº�n[\�Ä���¹��"å�ah
• XX�
���Ø��"ÆJ
�eFÁõÄ�EEDIJPëÍ20Í
+���
2Â;����ÄÃÆ
� ISO15016:2002
� ITTC RP 7.5-04-01-01.2

• TU��ÜhISOF�
�"DEd`»)��ù4
'¦�eÐÑ
+a
Ê¼

� MEPC68 îï¸�
• EEDIJPëÍ20Í+
��

� #ISO15016:2015$;�yÅö��Æ
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• ISO15016:2015
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•'(W����"��
� ½¡5����"2qô
¼õÃDF

• Mean of MeansF
• IterativeF
àº�n[\
�CF Ü��eF�
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ISO15016:2015
Àsd
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»?Øs�n�ý`MARPOL ANNEX VI Reg.21.5a
• EEDI
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• EEDI�
ÙS
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� 2013ù»?Øs�nK�ëÍ20Í+
`¹ïMEPC.232(65),  ¹ïMEPC.255(67)a
• Phase 0��1
EEDI�
Ù;v;Á="20,000DWT�º

�u/��K<�£+=>��¿;�;v;
x

• Level 1ÁLevel 2
j�É£¤
PÎ��
£¤,�u�ôr
�"UÁ;�¥

»?Øs�nëÍ20Í+`½MEPC 67a
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�¶
Øs�n`�U�b��nô'a;��qM�9���Æ»?
Øs�n0Í+`DWT
�4a*
Ù�ºVa�ò�G
�¶�À�à
x� ÃÄµ���Á8�"
�\]=Øs�n���"ÁÉ=��
"`�¬�-.ó£¤a

�T£¤�ôÆõÄÃ"óô�G
�¶�À�àx� ÃÄµ���
Á8�"
�\]=Øs�n���"ÁÉ=��"

1.����
­��­Í� !"µ?�Á8
ÆJ
�¥{s�n
`VSa�¹�

2.�¥{s�n`VSa�å�=Øs�n`Preqa��´u/�¥J��U
�n
ô';Øs�n`Preqa�ºVa"UÁÁ�´u/;�b
´u
/K�1´��Va"UÁ��J

Level 1 £¤DF`»?�n0Í+a

Level 2 £¤DF``a£¤a

* K� ,+)0Í+Ág@i>£�;ÃÄ�÷»�
±97.7%�qr`ª'�
�2�
KL��?ÃE���"±2.3%�Ø�a�"-?Þ
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� MEPC68 îï¸�
• �ÅÄÜhLKÐ�;ëÍ20Í+
5m��v
• ðñÁLKÐ�;�ÕõÆLevel 1-?Þ�ô)õ�K�ëÍ20Í
+
«9���$%`v;�2015ù11ú16ð��«ã¬±a

• Level 2��õÄ��zö�ý�Á8

�q zöLevel 1 ¦y ��Level 1 ¦y

�u/��K< DWT 
< 145,000 0.0687 x DWT + 

2924.4

0.0763 x DWT + 3374.3

�u/��K< DWT 
� 145,000 0.0490 x DWT + 7329.0

£+=>5
¿;�

0.0689 x DWT + 
3253.0 0.0652 x DWT + 5960.2
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Í/½¡/�G/±X/«X�/X@�$6�Ü"��5��ö©ÆJ

é�´¿À<

2015ù5ú1ðKK>)

PrimeShip-GREEN/ProSTA`�n[\�eé�´a
`Software for Progressive Speed Trial Analysisa
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2� LNG����ÂÃÄ 

½IGF�>2Å¸�­!ÆNK
ÇÈÉ½ 

1. �@J� 

üó��>$ß�Ij¥��&'ðÍÝ']�,-"./ LNGi}�	
��nopî
Ä	Wqe/8�9+e�¥ LNGß¦�	h8/���Qi}Y����ó¡ïÚ\	Î
Ï.OáâãÙ�w
�{7.���
ðÂ�±�áâ!h½ïÚYó¡ïÚ\�i}"

./¥�./8�p�LNG i}��no� LNG ß¦�Q2¥#ó¡ïÚ�i}"./

£-	\�.lÇ"��#�¥¶�9 

ó¡ïÚ�i}"������¦é½ +�����]�8g���ý�	rs¥DF

��*é56p¶���O�ïB�2é�#KPO LNGi}���W-B»��OP�r
s��¯�Ùðï·�!]��?B\¥� LNGi}êâ�b�³�ÝÒp�P±e/8�9
IMO ¥� LNG ]�ÝVíwi}�¥������� 	
���>45"./

INTERNATIONAL CODE OF SAFETY FOR SHIPS USING GASES OR OTHER LOW-FLASH 
POINT FUELSYIGF CODE\p�;de�2017ó 1û 1��±�S��+""B��ïB
��>é$	á�����Ö� LNG i}�¥�	E�Oê7p¥1"�P±e/8�"
8»�9 

�º�¥��LNG i}�� LNG i}êâ�b�³��rù�IGF 5�¿��?���
?B?@�º���""#	�IGF5�¿�S	E�O���!Z
	u8/����9 

2. ë)���÷Å
zN 

2.1 ë)���÷Å
*+ 

IMO�$%noìpÈÉYMARPOL 73/78\��' VIF���±��ynoìp�OP
�45G�����±lñde�ð{�N�YNOx\��,M�N�YSOx\�4:./
8�9���'� 2005ó 5û 19�	�S"BXOp�A���NOx�� SOx"#	­�
-	4:p�Nde�)	 2016ó�±5�de� NOx3t4:	ÎÏ��OP	��rs
�w
�~���¬	ÚØ�ñ��UB8ùú"BXO9SOx4:	u8/#�y¥¶��
)	lñÜ;$�YECAòEmission Control Area\¥�4:pË­"�Nde�+"	B�
Y�� 1��� 2Z[\9 

Þ�SºïÚYGHGòGreenhouse Gas\	u8/��IMO�| 62ö$%&'(¸`a�
YMEPC62\	h8/ GHGù'Î�	
��MARPOLÈÉ ��' VI�<�^p��d
e�400GTQE��>é$	á������Î9	�PQ!R�STbÝÜ4YEEDIòEnergy 
Efficiency Design Index\�ÝÞ����PQ!R�ST��ÝÒYSEEMPòShip Energy 
Efficiency Management Plan\�(¾p�:NdeO9���Î9"�� EEDI4:P���
0�	ïâ¿ãâð¥b;deO+½w�ðÚãâðYÃÉ 10ó��0���./P\�
±�ù'T¥�de�2013ól� 4­�Yù'T 0%F./PG�10%�15/20%�30%\¥
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4:p�Nde�9 

E]�CD	�NOx�SOx�GHG�ù'�Î9"./rs � 1�&'ðÍÝ'�pno
de/8�9 
 
 
 
 
 
 
 
 
 
 
 
 

� 1� &'ðÍÝ'23 
ù'Î9 23 ù'T] 

NOx 

±�y×:PQYSCR\�N{c 80%QE 

lïÚWó&YEGR\ +e±�Z��¥80%QEù
'�� .\�23Y.������i}�ây�Â�.öÀ\

ó¡ïÚ¥� 80%>90%Yþj�ôõiO

w
�a�\ 

SOx 

lïÚýr{cYÚÂãÀ�\ IMO�	
�	�<�ç 

Ý,Mi}�¥� ,MIÐ0.1%QR 

ó¡ïÚ¥� ,MIÐ­ö¹æ 
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�g<�����Fåæ�ãYCRP\] 10%>20% 

Ùy� ;�#PQw���=Éö¯ÙÚÛ�] ���23¥�%>10% 

ó¡ïÚ¥� 20%>25% 

 
� 1�±q��lÇ	�ó¡ïÚ�¥�� NOx�SOx�� GHG�lñ���¥�¬	

ù'¥Å�23¥¶�9ó¡ïÚ��HE¥Ë�	¥�de/8�OP©T.s®�Ùy

l�#&8OPcd-� BïÚ"8»�9�O�üó��¯�Ù �!ïÚ�lÇB#

sBgïÚ÷�³�	l��l��RBó¡ïÚp©T¥Å���Gp¶��)	 SOx4
:	l�¥�p"ìw�±e�XRBÝ,Mi}��¥���a�"cd��"�ßé5

ÚJ�ù'	øp���G#¶�9 

+�lÇ	�&'ðÍÝ'	�¬	Sºp¶�+"	�»�ßé5ÚJù'���G#

¶�+"�±�ó¡ïÚ�«¬i}"./X4B±�ù"B�U�#�"./ LNGi}�
�³�pY�	node/8�9 
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2.2 LNG���
÷ÅNÕ 

rs¥��¦é½ +��h½ÙoÑ����
1á�J�~��]Y�� 3 Z[\�ý
�	 LNGi}�p*é./h��rsÉ 60úp*éý¥¶�9rs¥ LNGi}��³�
pîÄ	Wqe/8�CD"./�� ECAU�¥� SOx4:Ö�ÎÏpÖ�±e�p�
û:�ü�½wð¿b)]	l���
£-B]^�);�U�	i}êâb7p67d

e/8�+"#»�py�deO?{"�»±e�9 

 

� 3� *éý� LNGi}� 

�O��OB�0"./�ó¡ïÚ�i}"./¥���5ðÛ£��LM°ß¦��

¿���]Y�� 4 Z[\���ÝÒ#�P±e/h������g2é�Ö��W-B2
©p!¢de�9 

 

� 4� ��ý� LNGi}� 

rs��de/8� LNG i}��*é���[�ùú��� 5 	S�9LNG i}��*
é� 2000ó�e!� ��¦é½ +�*éQõ�+e�¥ý1	¥�.�rs 60ú�
C»�*é56"BX/8�9���Ø	¥�.�2018 ó	� 140 ú�C»� LNG i}
��*épC	�e/8�9 

+e±� LNGi}��*éU���rs#*é./8�e!� �Ü�rsU�p��
¡í®�þP�p����¯	h8/#5ðÛ£��½ +�]¥ LNGi}�¥����
�p*é.��O�Ñ�Ñ�ý�	h8/# LNGi}�¥���
1á�J]p*é��
þ;p¶�9 

 
� 5� LNGi}��*é/�[ùú 

Fjord±¶Bergensfjord¶ EideViking±µEnergy Viking¶ Bukser og Berging± LNG
1á�J Viking Line±µViking Grace¶ 

TOTE± 3100 TEU Containers United European ± 3800 PCTC Erik Thun±� 5800DWT Dry Cargo Vessel 

www.fjord1.no� www.eidesvik.nowww.eidesvik.no www.tu.no� vadebarcos.wordpress.com�

worldmaritimenews.com�

lngworldnews.com�

hhpinsight.com�
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2.3 LNG³�ùúÕ78Ö 

LNGi}�	��de�B�ÙÚÛ���t� 30Ü	�*de�9 

(1) ý��ïÚfOPð�ðÙ��Qi}Pð�ð¥�xw�ZM��xyB��: 
rs56�¶�¦é½ +�����]��Åp��./8�9 

 

� 6� ý�w
�xyB�ÙÚÛ� 

(2) ý��ïÚfOPð�ðÙ��Qi}Pð�ð�'�w��./åæ�ã	DJ�
�ÙÚÛ�Ðd¢�!
ð���
1á�J¥��56p¶�9 

 

� 7� ý�w
�åæ�ãDJÙÚÛ� 

(3) Ý���Qi}w
�åæ�ã	DJ.OÙÚÛ�Ð 
rù56�B8p����¯¥*é��5ðÛ£��rs¥*é��LM°ß¦�]

	��de�þ;9ïB�)	�g�	��de�ÙÚÛ�"./[,de/8�9 

 

� 8� Ý�w
�åæ�ãDJÙÚÛ� 
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2.4 Í7Q!x �<RSHT 

rsnode/8�ïÚ�Åw
"./��(1) 4ÚJæ�ÂïÚfOw
�(2) 4ÚJæ
�Â�Qiw
�(3) Ý�y 2ÚJæ�Â�Qi}w
�(4) X�y 2ÚJæ�Â�Qi}
w
� 40Ü	�*de�9 

(1)"(2)��Pð�ð�ây	ïÚ�j�./�ò.O��ïÚfOw
�a��wíå
ã1��Qi}w
�a��þâæÁJhâ!¥ôõj�y�¥í��þj�+�ðÀ�

ðPð�ðp��de/8�9 

 

� 9� 4ÚJæ�ÂïÚfOw
��Qiw
�iO:y 
 

(3)��2ÚJæ�ÂPð�ðð��y4)¥Ù+ð}¦	ïÚ�öÀ.�ôõj�y�
K¹d��+e��ò.O��þâæÁJ�¥¥íd��þj�iO:y¥¶�9 

�

� 10� Ý�y 2ÚJæ�Â�Qi}w
�iO:y 
 

(4)��Ù+ð}¦	ây��ò.OÙy	D×ïÚi}�öÀ.�þâæÁJ�¥¥í
d��¸¾�¹!Pð�ð"�y� �iO:y¥¶��Gas InjectionPð�ð"Å	e/
8�9Y�� 11Z[\ 

�

� 11� X�y 2ÚJæ�Â�Qi}w
�iO:y 
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��pnode/8�ïÚ�Åw
�0Ü")Þ��� 2	S�9(1)�(2)��(3)�ây	
ïÚ�þj���OP�êâïÚ�4pÝ8+"�ôõiO	l�iOÞ×pÝ®�»±

e�OP NOx3t4:� 80%lñù'	ÎÏ��"8XO\wp¶�p�¯
ðÚ+Áå
"Å	e�	Ã�6iïÚ�lñp¶�+"�lªiO¥¶�eÁ�ð1p�¨����

Gp¶��+e±�<=�Ý'd��:m]p�P±e�9 

(4)��¯
ðÚ+Áå�eÁ�ð1p¨´ �cd-�;iOpU±e�"8Ç\wp
¶�p�ïÚi}��òÙy	D×öÀ��OP�É 300bar�X�ïÚ�êâ��O?p
¶�OP��¦¥�X�ïÚ�!"8	u8/� G��>��O?p¶�9�O�Pð

�ð��¥� NOx3t4:�Â+Ñ��+"�¥ÅB8OP�SCRÙ� EGR]Ü��N2
3"Z
�q��O?p¶�9 

 
� 2� ïÚ�Åw
�0Ü")Þ 

�

2.5 LNG³�¼9=�<RSHT 

45YIGF5�¿\¥�P±e/8�ïÚi}
ðÂ�0Ü� 30Ü��)g
ðÂYType 
A>Type C\"¯ðe�ð
ðÂ¥¶��+e±��Ë�-	úNïÚß¦�	h����

ðÂ"­ö�y�?@YIGC5�¿\p<�de�9LNGi}
ðÂ�0Ü")Þ���
3	S�9 

rs*é./8� LNGi}�¥���)g
ðÂ Type Cp�	��de/8�9�4
§N�~��.O+�
ðÂ��X�Np��¥¶�+"��tìApÇ?¥¶�+"�

±cd-Ùðå!B~��b7"B�\wp¶�p��
K¥¶�OP�¦�ÑÒ	bc

��a��¯�	¸Á¿Ú��Úpí®¨´�+"	B�9)	�g����¥�g�

LNGi}
ðÂ��¦�ÑÒ	bc��a�����
 Ã���èâ,Ö�<=���
B���»�OP�:Kg��)g
ðÂ Type B�¯ðe�ð
ðÂ���pnode/
8�9 
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� 3� LNGi}
ðÂ�0Ü")Þ 

  

2.6 LNGÅ9Mí9î 

� LNGi}�Yâ:;"./t� 4u�:;p�»±e�9Y�� 12Z[\ 

(1) Ship to Ship:yYLNGÀð���Ù�
ð��À��	l�Yâ\ 

i}Yâab	�zGp¶��âð½ã67Ç��YÇ:;"./[,de/8�9 

(2) Shore to Ship:yYx;[©ãâð	l�Yâ\ 

HE� LNGÔ¶
ðÂ�±x;ãâð¥i}Yâ�WÇ:;¥¶��� �5B:;
¥�¶�p�HE�âð½ã67pO?"B�9 

(3) Truck to Ship:yY
ðÂæ�+�	l�Yâ\ 

×�.O��	
ðÂæ�+��
w�.�½��Ùe!��Ú¥Yâ��:;¥¶

�9�z	ÎÏ¥Å�"8Ç\wp¶�p�Yâ§Ã	:�p¶��8g� LNGi}
�E�"�»±e�9 

(4) Tank Container:yY
ðÂ5ðÛ£	l�Yâ\ 

LNG�
 .O
ðÂ5ðÛ£��E	� .��¦� LNGi}êâ{c	×È��
:y¥¶�9i}êâ��¥��?�	WÇOP�LNG ���ìpÎ��
ðÂ5ð
Û£��5Bx;:;	)	[���O?p¶�9 

rs�rs¥*é./8� LNG i}���);�éI�ßé���¥¶�OP�­"
ÄÅ��p);�\¥(2)�(3)�:y¥i}YâpWqe/8�9rs�~��“Viking 
Grace”¥��f�� LNGÀð���	l� Ship to Ship:y¥ LNGi}YâpWqe/8
�9 
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� 13	rs LNGÀð�+ð1�5�ý��noý�\�S�9rs*é./8� LNG
i}�Ö�Àð�+ð1pWqe/8�\	�»�ÑðJ|�å�Ñ�ÚÛ!}��æÁ

Û!}����e!���]�rs��?B\��¯�Ùðï·�!�ý��ý����

]¥ LNG i}êâb7���pÝÒde/8�9�O�LNG Àð�+ð1:;�b7�
4êN	u8/#�ISO �\¿�
Æ�v]�±ïâ¿ãâðp�Wde/8�9+�l
Ç	�LNG i}êâv:#ý1	67deuu¶��ïB�2é�Ö��W-B LNG i
}��»�p!¢de/8�9 
 

 
� 12� LNGÀð�+ð1�:y 

 

 
� 13� LNGÀð�+ð1�5�ý÷noý�\ 
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3. IGF �>2 

3.1 IGF �>2
�� 

LNGi}��������ÝÒpY�N��ý�IMO¥��ïÚÙ�A�Ü�ÝVíw
i}�¥������� 	
���>45µINTERNATIONAL CODE OF SAFETY FOR 
SHIPS USING GASES OR OTHER LOW-FLASH POINT FUELS¶YIGF5�¿\��;	E�
/JKpWqe�2015ó 6û�| 95ö$E� `a�YMSC 95\¥ IGF5�¿p��d
eO9 

IGF5�¿� SOLASÈÉE�ÝVíwi}YVíw 60V6,*\�¥�����	Î�
��:5�¿"./��>é$	á�����/�~���� 500�JðQE����Yú
NïÚß¦�Q2\	<�de�9<����� 4�"h�¥¶�9 
Y*SOLAS II-2 / 4.2.1.2Y#ª��xw\�4.2.1.3Yw
�2¥�¥�\	l�Víw 43VQE�i
}���IGF5�¿	l± ¥���\ 

� 4� IGF5�¿�<�� 

��� 
• 2017ó 1û 1�Qõ	���ÉpJ	e��� 
• ���ÉpB8a��2017ó 7û 1�Qõ	_4���� 
• 2021ó 1û 1�Qõ	VÅ³.pWqe��� 

*é� 
• 2017ó 1û 1�Qõ	ÝVíwi}�¥��OP�<��WÇ�� 
• 2017ó 1û 1�Qi	ÝVíwi}�¥����deO��¥¶X/� 

2017ó 1û 1�Qõ	Ü�ÝVíwi}�¥��³ù���� 
 

IGF5�¿�~¹Y,t\��� 5	S�9 

Part AYCh.2>3\¥����/�0Ü�ÝVíwi}�¥�����	<�de�Ë�
?@�w�?@p4;de/8�9Part A-1YCh.5>15\¥��ó¡ïÚ�i}"��a�
���bÝ�Óc�i}
ðÂ�i}êâ{c�ïÚ�Åw
�
Æ�� b7]�ÊË

?@p4;de/8�9Part B-1YCh.16\��Ð��4��89	
��?@p4;de�
Part C-1YCh.17>18\¥��Wª�h���Ùoð	
��?@p4;de�Part DYCh.19\
¥�·��?@p4;de/8�9 
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� 5� IGF5�¿�,t 
Ch.1  PREAMBLE 

PART A  

Ch.2  GENERAL 

Ch.3  GOAL AND FUNCTIONAL REQUIREMENTS 

Ch.4  GENERAL REQUIREMENTS 

Part A-1 SPECIFIC REQUIREMENTS FOR SHIPS USING NATURAL GAS AS FUEL 

Ch.5  SHIP DESIGN AND ARRANGEMENT 

Ch.6  FUEL CONTAINMENT SYSTEM 

Ch.7  MATERIAL AND GENERAL PIPE DESIGN 

Ch.8  BUNKERING 

Ch.9  FUEL SUPPLY TO CONSUMERS 

Ch.10 POWER GENERATION INCLUDING PROPULSION AND OTHER GAS CONSUMERS 

Ch.11 FIRE SAFETY 

Ch.12 EXPLOSION PREVENTION 

Ch.13 VENTILATION 

Ch.14 ELECTRICAL INSTALLATIONS 

Ch.15 CONTROL, MONITORING AND SAFETY SYSTEMS 

Part B-1  

Ch.16 MANUFACTURE, WORKMANSHIP AND TESTING 

Part C-1  

Ch.17 DRILLS AND EMERGENCY EXERCISES 

Ch.18 OPERATION 

Part D  

Ch.19 TRAINING 

 

3.2 IGF �>2
��=�ý 

� IGF5�¿ Part A�� Part A-1l��LNGi}��bÝ	�P±e��?B?@	u8
/QR	����9 

(1) w�?@ 

IGF5�¿ 3�	��ÝVíwi}�p,O��Åw�?@p4;de/h��+e
±	ÃÄ8O<�Bi}ÙÚÛ�YÓc�~��:m/?2/� {c ]\��b7Y�
|{c�ïÚn°�í±n°�ëí{c ]\�bÝ��4��G�p�(de��®�
A�����±Äv-B?@p4;de/8�9�Bw�?@�QR	Ö��9 
� áB�Y��w
\"�]�� G��X�G��(��+" 
� ÝVíwi}�¥�	
q�_`�L8N��+" 
� i}{c��Ë�
	Î.HIB� G��(��+" 
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� _`ab�L8N��+" 
� �iGïÚ�þ!��[
�öÉ��+" 
� � EO?Ba�Q2�ïÚ¿ñ.B8+" 

(2) LNGi}
ðÂ�ßc 

LNG i}
ðÂ�����M�]	l��v�»¼�±(¸��OP��v2��
±�� 14	S�L8�©QE©./�¦Í	bc.B�e	B±B89 

+e±�4;�Ç��)	��, -./	h���Í�±�L8�©� B/5 Ù�
11.5m�8 e�8d8:"��?@����bÝ	�ÅB:��E»�9«¬�bÝ
T;"./�i}
ðÂ��Í©<S�fg	h��Ü�����TYfCN\�ÝÞ	

l��P�+�PpÃêPY~��Ð0.02����Ð0.04\QR¥¶e	���, -
./	h8/�B/5Ù� 11.5ml�#�Í	üÄ�/Óc��+"p¥Å�l��zB
�vÓc�bÝp��"B�9Y�� 14Z[\ 

 

� 14� i}
ðÂ�ßc 
 

(3) LNGi}
ðÂ���RYá/ÑÒ\Ö�bc 

�v��R�á/ÑÒ	 LNG i}
ðÂ�bc.�
ðÂ	×È�� LNG i}Ó
����
ðÂÝ{wN]#A�á/ÑÒ¦	Óc��a��Ae±�×È´�±�

LNG Ù�ïÚp�»8�;;./�
ðÂ×È´�
ðÂ5QÂÙoðÚ��Ú"Å
	e�7áÑÒ¦	Óc��O?p¶�9Y�� 15 Z[\
ðÂ5QÂÙoðÚ��Ú
��B?��B"./QRpÖ�±e�9 
� ïÚ7¥¶�+" 
� 
ðÂ×È´�±�»8.O LNG�� 	¯§¥Å�+"YÝÞ|�¥�\ 
� ��ý��4	�»�lÇbÝ��+"Y~ðJÙ��4ß.{c�bc\ 
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� ³¿��E�±�).O��T­�Ù�á!J�PÞÁË�b��+" 
� �ü 30ö�lyy�|{c�b��+" 
� ½ â!¡�½g�LM}ðþ�b��+" 
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LFLF/DF ÝVíwi}"�i}��Qi}w
�7»��� 
LFLF/SF ÝVíwi}�fOw
�7»��� 

 

4.3 ��9:�²³�
�"�ÅIJ`Approval in principle(AIP)a 

����LNGi}��ïÚi}êâb7]��23���.O��bÝ	Î.��	�
 G�Øw�±A�5r��G�QR.�����YApproval in principle (AIP)\�WX/
8�9AIP�!U��+"¥�LNGi}��
Æb7��[«��Ae��������
	��| 3 «�±QRdeO#�"./��de�Ae±�5rN	vE��#�"�»
�9 

4.4 fg	
÷Å 

����F�3?Æ	l���·¸G�
£-	WX/h��LNG i}�
Æ23	

./#�+e�¥�� 7	S�Û��	u8/5�.�23-Bz@�Ì¤	)*./8�9 

218

2015ClassNK秋季技術セミナー



 

� 7� LNGi}�	
�� ClassNK��·¸ 
·¸Û�� ��·¸« 

LNGi}��i}
ðÂ]	
��·¸ ����23®��IHI MU��<�
�, éê�4�u!����"���
�è�4�#�À�è!���éê

$�����"���%��MTI 
LNGi}2é��5�N	E�Ok&·¸ ��$%&û 

1á�Ji}� LNGN	
��k&·¸ ��$%&û��i'(')*óî+ñ,î 
LNGi}
1á�J	
��·¸³� ��%��i-¿ÁÂ��.ÕMw

ïÚöÀyÝ�w
Ö�ïÚi}êâÙÚÛ���

 G�)Õ"EE�·¸ 
�"������" 

Type-Bi}
ðÂ���Ebc	
��5�N·¸ �è�4 
LNG i}
ðÂ�
ðÂ
âå��
ðÂ|¤�
±;	
�� F/S 

�è�4 

2é LNGi}��� LNGÀð����8bÝ	

Æ��·¸³� 

�è�4���%����$%&û

��¸�Ñ!½��P!Pð�ð�³� }âÞ/ 
ó¡ïÚi}w
�7»O¦é LNG ß¦�tÀð
���	
��8bÝ 

0ú���12�����¿ÁÂ�

3î��}âÞ/ 
 

5.  ­h� 

��	Î��¼.8&'4:pz�±e�ý�A�XSBÌ¤�"B�U� LNGi}�
¥���rsrs�ý�	�P±e/8�p��� LNGi}êâ�bp67dee	4�
g�2é�Ö�2©"�	�3-B»�p!¢de�9+�lÇBùú�ý�IMO��LNG
i}��bÝ�����ßé��>45¥¶� IGF5�¿��;.�2017ó 1û 1�l�
�S"B�9 

IGF5�¿��S	E�/�����LNGi}��5�N	)*��®�ïÚi}�ï
â¿ãâð��W�
Æb7��23	Î������YAIP\��3?Æ	l���·¸
³��p�	���� G�S�±23Ñ¿ÀâÚ�WX/8�9��#VÈÅ+e±�

YM��´/�
Æ45�³��23-z@Ì¤Ö�)*]�WX/8®bÖ¥¶�9 

219

2015ClassNK秋季技術セミナー



2015/10/8 01

1

LNG����ÂÃÄ
½IGF�>2Å¸�­!ÆNK
ÇÈÉ½

2015 ClassNKþ�²³���>

2015/10/8 01

2

� LNG���÷Å
zN

� IGF�>2

� NK
ÇÈÉ

� �

220

2015ClassNK秋季技術セミナー



2015/10/8 01

3

�Ú����¶ë)��
¯Ã��NOx, SOx, GHG, PM�gw?E

*�_pôK>+�>+ä+�+
óô

LNG���÷Å
zN

� �ù
�¶�
�"�õÃop�
¾¿

�¶ë)�� ��ÁõÄ�n=t%Æ

NOx SOx GHG PM
90Ô�ºÊE* 100ÔÊE 20Ô�ºÊE 100ÔÊE

ÇÚÈWi�>�uä+�+®

*+

� w¤=?����Ú
e;
or��y6
�U

� SCR, EGR	
�U � Tä3²³
$;
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� TUV�60É�º
LNG���;HI
`Coastal ferry, PSV, Patrol vessel, RoPax, 
Tug, Product tanker, Gas Carrier etc.a

Fjordy¥Bergensfjord¦

Tarbit�Shipping�AB�y¥BIT�Viking¦

EideViking�y¥Energy�Viking¦

LNG���÷Å
zN
LNG���
÷ÅNÕ

Viking Line y¥Viking Grace¦

Bukser�og�Berging�y LNG£Ëj>´ SABIC�y LEG�¥Coral�Star¦

Eidsvaag�y ¥Eidsvaag�Pioner¦
vadebarcos.wordpress.com ship�technology.com

fjord1.no

eidesvik.no

ship�technology.comnieuwsbladtransport.nlwww.tu.no

221

2015ClassNK秋季技術セミナー



2015/10/8 01

5

� LNG���e;�" �+*���kl�����}Cä�	

«ã'Z

TOTE y 3100 TEU Containers

Matson y 3600 TEU Containers
United European y 3800 PCTC

Crowly Maritime y
Containers

LNG���
÷ÅNÕ

Erik Thun y
5800DWT Dry Cargo Vessel

LNG���÷Å
zN

worldmaritimenews.com
lngworldnews.com

gcaptain.com
lngworldnews.com

hhpinsight.com
worldmaritimenews.com
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LNG���÷Å
zN
LNG���
÷ÅNÕ

� 2015ù8ú�ðñ|
LNG���`£Ëj>´a;HI

�� Ê`�W;!a

�¼ 37.20 m
�O 10.20 m
�°� 4.40 m
¼´+4 272 ´+
�b NIIGATA A 6L28AHX-

DF 1,618 kWÝ2
�� ðñË�

ã�� �Ì21/

�ò ðñ

�r NK

`ClassNK fg	
V�a

www.lnews.jp

www.ihi.co.jp
www.nyk.com
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Source:  DNV GL “LNG AS SHIP FUEL” 

LNG���
HI / Å"NÕ

� 2018ù��140É�op"LNG���HI
�`É

Å"�HI�

LNG���
÷ÅNÕ

HI��

LNG���÷Å
zN
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� ?�DFb� efg0�¸
�¬=õ`�+*���PCC�
LNG�V�U_�a

LNG��ØsÐ)*þ

� ��ë)×ì or DFb�
cdØs
`�ÀK>�OSV	a

� ��ë)×ì or DFb�
efg0�¸
`s�=u��£Ëj>´	a

LNG���÷Å
zN
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qôÁ²³
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4)´f>/
ë)×ìb�

4)´f>/
j9��b�

2)´f>/
j9��b�`?-ya

2)´f>/
j9��b�`w-ya

�ìEy

_pô�ì 	²�ì

����-n 4½5 bar < 16 bar 300 bar

NOx 3��

`80%ÊEa 
�ê SCR, EGR	

SOx ECA�
 
�ê �Íf1´Ú� ?����Ú

�¬ �h �h =õ`ä"aha =õ`ä"aha
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•Ï£+)K1e
•*1�+Ë
•5ÍØsy6
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•w-ë)
��
@
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zN
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qô
xã�
Type A

xã�
Type B

xã�
Type C Ï+t,+

¤N

9'!d- f0.07MPa f0.07MPa ½4MPa
`w-mêÄa

D0.025MPa

ë)���
�¬

��½è�
LPG� è�LNG� ��LPG�

��LNG� è�LNG�

ë)���
�¬

=õ =õ`�i�a �h =õ

²³

•�§)g>)

�¸=(;
`E¤£+/a

•jÜâã`Ý�
j�{�a

•�§)g>)
�¸
=(;`E¤£+/a

•01=¡¢�e

•Ð+eu=9'�
âã`-nÝna

•wÃµ��`-
n
kÞ6a

•�§)g>)

�¸=(;

•jÜâã`Ý�
j�{�a

•)f1Ð+Ë

tu�Mªå�

LNG��£+/
qôÁ²³

LNG���÷Å
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Ship to ShipEy Shore to ShipEy

Truck to ShipEy Tank ContainerEy

LNG�+=K+Ë

LNG���÷Å
zN

LNG�+=>������
��

LNG£+/��L÷�>�
�������

LNG£+/f>K>
�������

Îà9�96õÆLNG£+/
�������

�§
��
ó��96^�
��!jÁBÓõ������
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LNG�+=K+Ë
� 0T�0F�Ï®� LNG����êÄ=X�h
� TU�0F�Ð+ë�>u��Ð��®�Ï®� LNG������i�

LNG���÷Å
zN

WPCI(World Port Climate Initiative) Home Page
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� LNG�+=K+ËEF�9:
Á?
• ISO/TS18683:2015

“Guidelines for systems and installations
for supply of LNG as fuel to ships” 

• SGMF “LNG Bunkering – Safety Guidelines”
• ®æT #�¶ë)������"¼ô
@$

“LNGºè
�g,>ÐÑ+ëÍ20Í+”
• G
öXÑ���Ò�
ëÍ20Í+ LNG�+=K+Ë9:`STSa

ERC`Emergency Release Couplinga LNG ºè�>) LNG f>i�+Ë<>þ

LNG�+=K+Ë

LNG���÷Å
zN
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� LNG���÷Å
zN

� IGF�>2

� NK
ÇÈÉ

� �
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IGF�>2
INTERNATIONAL CODE OF SAFETY FOR SHIPS USING 

GASES OR OTHER LOW-FLASHPOINT FUELS (IGF Code)
ë)(Æ�G
ö
?{rd���e;�"�¶
�����"®¯��

� 2015ù6ú IMOû95üàº��Ù|ÚV$% `MSC.391(95)a
� SOLAS°±º�?{rd��`¥��{rd60Cóôa�e;�"�¶

5
�>2

� v;�¶�
®¯Ià�=V�"��Ä
HI���500¼´+�º
Cä�`ñmë)
�����aVabÄ�?{rd���e;�"��
�¶

¼ã� • 2017ù1ú1ð���«ã¬±;¸ò�"�¶
• «ã¬±;=Ãóô�2017ù7ú1ð���ÈD�"�¶
• 2021ù1ú1ð���{Wzõ;ö­�"�¶

HI� • 2017ù1ú1ð���?{rd��
e;
ÆJ
�ã�ö©�¶
• 2017ù1ú1ð�{�?{rd��
e;�Wê��Æ�¶Vab
Ä�2017ù1ú1ð���ö
?{rd��
e;�÷h�"�¶
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Ch.1 PREAMBLE
Part A
Ch.2 GENERAL
Ch.3 GOAL AND FUNCTIONAL 

REQUIREMENTS
Ch.4 GENERAL REQUIREMENTS

Part A-1 SPECIFIC REQUIREMENTS FOR 
SHIPS USING NATURAL GAS AS 
FUEL

Ch.5 SHIP DESIGN AND
ARRANGEMENT

Ch.6 FUEL CONTAINMENT SYSTEM

Ch.7 MATERIAL AND GENERAL PIPE 
DESIGN

Ch.8 BUNKERING
Ch.9 FUEL SUPPLY TO CONSUMERS

Ch.10 POWER GENERATION 
INCLUDING PROPULSION AND 
OTHER GAS CONSUMERS

Ch.11 FIRE SAFETY
Ch.12 EXPLOSION PREVENTION
Ch.13 VENTILATION
Ch.14 ELECTRICAL INSTALLATIONS
Ch.15 CONTROL, MONITORING AND 

SAFETY SYSTEMS
Part B-1
Ch.16 MANUFACTURE, 

WORKMANSHIP AND TESTING
Part C-1
Ch.17 DRILLS AND EMERGENCY 

EXERCISES
Ch.18 OPERATION
Part D
Ch.19 TRAINING

IGF�>2
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� ��y6
Ô«>Õ�
õ\]=���
�7

� ��ó��»�m

� ê��ë)
_�íÖ×��üØ

� ��ºå�=óô���ë)j�õ=Ã 	

IGF�>2

bÄ�ý`Ch.3a

vÂ=��Ð)*þ`!6�âã�
�/vw/��y6	a
/�9:`çÍy6�ë)�l�r��l�zry6	a

9'/CD/µ����"}��=���ý���
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����%��
»��Í����¹�+�DF

�Ù�ôU?XÞ� !"����
�Í���¹+�DFV� 9'êÄ

S.L.L

B/15 or 2m  

��ÃE

LNG��£+/
96êÄKL

(1) V D 1,000 m3

: d = 0.80 m;
(2) 1,000 m3D V D 5,000 m3

: d = 0.75+ V x 0,20/4,000;
(3) 5,000 m3D V D 30,000 m3

: d = 0.8 + V/25,000;
(4) 30,000 m3D V

: d = 2 m
`V: ��£+/Ý�, d:�%��
�Ía

��£+/
56`Ch.5a

� ö�
[ø�Ü"��£+/
��
�¹�Mª��ò��Üh����.
!Æ!6;êÄ

¹�+�DF

�¹+�DF

� B/5 or 11.5m 
Ãµ����ÃE
`B:�
»è�Oa

or

fCN = fl�ft�fvD 0.02`HI�a
D 0.04`Cä�a

IGF�>2
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��£+/96x¢%�`67YZa`Ch.6a
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��£+/wñ5wkl67a

��>) / <>þBÓ9�
Dry-disconnect type coupling

���Åçú`Ship Shore Linka
� 2,+kW��>�+Ë`N2	a9:

IGF�>2
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� #ë)���ëÍ20Í+Ver.3$Åö`2014ù12úa
• IGF�>2Å¸{
LNG���9'
ÆJ
Êõ
• IGF�>2îïNÕ�¼²³
Åé�Mªõ������õ
• ClassNK Home Page`https://www.classnk.or.jpa�êU
`�>þ> �Rm>Þ) > �r�� > ����H > ëÍ20Í+ a

� ?{rd����
�"�r Notation
ÊT
• GF/DF �Gas Fuelled with Dual Fuel Engine
• GF/SF �Gas Fuelled with Single Fuel Engine
• LFLF/DF �Low Flashpoint Fuelled with Dual Fuel

Engine
• LFLF/SF �Low Flashpoint Fuelled with Single Fuel 

Engine
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� �ILNG�����LNG�+=>�
[9'����"	
÷Å -1
� LNG��È300KDWT VLCC `ðñUguÐ�Ña
�Å9'

Ship size L 324m X B 60.0m X D 29.1m
Propulsion System 2 stroke DFD (26,600kW, 76rpm), Direct coupling with propeller X 1 set
LNG Tank Cylindrical tank Type C (Aluminum), 2,000m3 X 2 sets,  

Design Press.: 5 barg

NK
ÇÈÉ

2015/10/8 01

30

� LNG �+=>� `for 300KDWT VLCCa
�Å9'

Ship size L 111.2m X B 18.6m X D 10.1m
Propulsion 
System

4 stroke DF Engine (3,915kW X 2, 1,056kW X 2)
Electric motor driven thruster X 2 sets

LNG Tank Cylindrical tank Type C (Aluminum) 2,800m3 X 2 sets,  Design Press.: 5 barg

� �ILNG�����LNG�+=>�
[9'����"	
÷Å -2

NK
ÇÈÉ
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� �¶ë)��b��:pÆ§Iõö÷���¿øÚå`ù����"[9'

Ship size L 107.8m X B 17.2m X D 7.8m
Propulsion System 4 stroke DF Engine (796kW X 4), Electric motor driven CPP X 2 sets
LNG Tank Cylindrical tank Type C

Cargo: 3,500m3 (1750m3 X 2 set), 7 barg, 9%Ni St.
Fuel: 38m3 X 1 set, 10 barg, SUS304

NK
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NOTES: 

� ClassNK 
� ClassNK

� ClassNK (URL: www.classnk.or.jp)

EEDI

No. TEC-1030
2015 5 29

MARPOL VI EEDI

IMO EEDI ISO

1.
MEPC62 2011 7 ISO15016:2002

IMO ISO ITTC
ISO ITTC ISO/TC8/SC6

WG17 ITTC 2012 Iterative

ISO ISO 2015 4 1
ISO15016:2015

2. ISO15016:2015
5 MEPC68 ISO15016:2015

EEDI
ISO15016:2015 2015 9 1 EEDI

9 1 EEDI

3. ISO
ISO 1 ISO15016:2015

2002
9 1 ISO

4. PrimeShip-GREEN/ProSTA
ISO

ISO15016:2015 PrimeShip-GREEN/ProSTA
5 1 PrimeShip-GREEN/ProSTA

URL: http://www.classnk.or.jp/hp/ja/activities/primeship/index.html
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ClassNK No. TEC-1030

2

ClassNK
EEDI

: 3-3 102-0094
Tel.: 03-5226-2058 
Fax: 03-5226-2059 
E-mail: eedi@classnk.or.jp 

1. ISO15016:2015 
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ClassNK No. TEC-1030

ClassNK No. TEC-1030 
1. 

ISO15016:2015 

ISO15016:2015 / 1 -
� ISO15016:2015 physically impossible

ISO15016:2002

ISO15016:2015 / 6.1 -
� G-Modulus

82,400N/mm2

ISO15016:2002

ISO15016:2015 / 7.1 -
� 2%
�

�
�

ISO15016:2002

ISO15016:2015 / 7.2 -
� Even keel condition Lpp 0.1%
� Trimmed condition

0.1m
ISO15016:2002

Condition 1%

ISO15016:2015 / 8.2 -
� BF6 (Lpp > 100m) BF5 (���������	)

ISO15016:2002
BF6 (Lpp > 100m) BF5 (���������	)
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ClassNK No. TEC-1030

ISO15016:2015 / 8.3 -
�

ISO15016:2002

ISO15016:2015 / 8.4 -

�
� �������	
M),  � = 2.75 �S2/� 
B m TM m VS m/s  

�

� = 2 ���	
M),  � = 2 �S2/�
ISO15016:2002

�VS / VS ���
�� �VS: m/s

ISO15016:2015 / 8.5 -
� 0.5knots

ISO15016:2002
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ClassNK No. TEC-1030

ISO15016:2015 / 10.1 -
�

ISO15016:2002

ISO15016:2015 / 10.3 -
� 1 10

ISO15016:2002

ISO15016:2015 / 10.4 -
�

ISO15016:2002

ISO15016:2015 / 10.7 - /

Iterative ISO15016:2015 / 10.7.1

1 1 2
� 65%MCR 100%MCR 3 4 8

� EEDI Power Contract Power  2 1
� EEDI Power Contract Power  1
� EEDI Power Contract Power 1

Mean of Means ISO15016:2015 / 10.7.2
2 2

1 2 4
� 65%MCR 100%MCR 3 6 12

� EEDI Power Contract Power  2 1
� EEDI Power Contract Power  2 1
� EEDI Power Contract Power 2 1

(1) Contract Power EEDI
EEDI Power 75%MCR

(2) ISO15016:2015
1 1
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ClassNK No. TEC-1030

ISO15016:2002
/

ISO15016:2015 / 11.3 -
� 1Hz

� GPS
�
�
� CPP
� DGPS
� DGPS
� DGPS
� /

ISO15016:2002

ISO15016:2015 / 13 -

� 3 -

� 4 -

ISO15016:2002
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ClassNK No. TEC-1030

ISO15016:2015 /Annex I – EEDI Vref

(1) EEDI 2
(2) EEDI Power 75%MCR

EEDI Vref

ISO15016:2002
Vref
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NOTES: 

� ClassNK 
� ClassNK

� ClassNK (URL: www.classnk.or.jp)

(EU MRV) 

No. TEC-1031
2015 6 2

2015 4 28  ( EU 
MRV ) EU

5,000GT
CO2

EU

EU MRV

1.
EU MRV

2015 7 1 EU MRV
2016

2017 8 31
2018 1 1

12 31
2019 4 30 2018
2019 6 30

*

EU
2016

2. EU MRV
(1) 

Regulation (EU) 2015/757 of the European Parliament and of the Council on the monitoring, 
reporting and verification of carbon dioxide emissions from maritime transport, and 
amending Directive 2009/16/EC 
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ClassNK No. TEC-1031

2

(2) Article 2
EU EU

5,000GT

(3) Article 4, 6, 11, 18
(i) 2017 8 31 EU

5,000GT CO2

(ii) 2017 8 31 EU MRV EU
2

(iii) 2019 4 30

CO2
1

(iv) 6 30

(4) Article 6 7

(i) IMO
(ii) e-mail
(iii) CO2

(iv) CO2
(v)
(vi)

(5) Article 9 10

(i)
(ii) CO2
(iii)
(iv)
(v) ( ) 
(vi)
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ClassNK No. TEC-1031

3

(i)
(ii)
(iii) CO2
(iv)
(v)
(vi)
(vii) ( ) 

(6) (Article 11)

(i)
(ii)
(iii) (5)

(7) Article 13 15 17
(i)

(ii)
CO2

CO2

(iii)

(8) Article 14 16
(i)

(ii)

(9) Article 20
(i) EU

2017 7 1

(ii) 2 EU
EU
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ClassNK No. TEC-1031

4

(10) Article 21
(i) 6 30 CO2

(ii)

(iii) CO2

(11) Article 22
IMO EU MRV

IMO

(12) Article 26
2015 7 1

3.
(1) EU MRV Article 22 IMO

EU MRV IMO
MEPC68 2015 5 9

EU MRV 2018 1

(2) EU 2017

(3) 

ClassNK

: 3-3 4-7 102-0094
Tel.: 03-5226-2038 
Fax: 03-5226-2734 
E-mail: xad@classnk.or.jp 

1. (Regulation (EU) 2015/757 of the European Parliament and of 
the Council on the monitoring, reporting and verification of carbon dioxide emissions from 
maritime transport, and amending Directive 2009/16/EC) 
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NOTES: 

� ClassNK 
� ClassNK

� ClassNK (URL: www.classnk.or.jp)

EEDI

No. TEC-1039
2015 7 31

(EEDI: Energy Efficiency Design Index)
ClassNK 

No.TEC-1017

2014 12 26 ClassNK No.TEC-1017

1.
MARPOL VI 21 EEDI

21.5 IMO

2013 5 IMO 65 (MEPC 65)

2014 10 MEPC 67
(Level 1/Level 2)

1 2015 1 2019 12

MEPC 67
MEPC 68

2.
2015 5 MEPC 68 Level 1

Level 2

6
2015 11 16
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ClassNK No. TEC-1039

2

3.

(1) Level 1
DWT

(kW)
(20,000 � DWT) 0.0687 x DWT + 2924.4

(20,000 � DWT) 0.0689 x DWT + 3253.0

2015 11 16 Level 1
(kW)

(20,000 � DWT < 145,000) 0.0763 x DWT + 3374.3
(145,000 � DWT) 0.0490 x DWT + 7329.0

(20,000 � DWT) 0.0652 x DWT + 5960.2

(2) Level 2
(adverse condition)

(adverse 
condition)

LPP (m) (m) (s) (m/s)
200m 4.0

7.0 to 15.0 
15.7

200m 250m * *
250m 5.5 19.0

*

3
(i) 1

(VS)
(ii) 2 (VS) (Preq)

(Preq)
(iii) 3 Preq

2. Appendix
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ClassNK No. TEC-1039

3

4.
EEDI

- 
- 
- 
- 
- 
- 
- 
- 
- 

ClassNK
EEDI

: 3-3 102-0094
Tel.: 03-5226-2058 
Fax: 03-5226-2059 
E-mail: eedi@classnk.or.jp 

1. Resolution MEPC.262(68) 
Amendments to the 2013 interim guidelines for determining minimum propulsion power to 
maintain the manoeuvrability of ships in adverse conditions (Resolution MEPC.232(65), as 
amended by Resolution MEPC.255(67)) 

2. MEPC.1/Circ.850/Rev.1 
2013 interim guidelines for determining minimum propulsion power to maintain the 
manoeuvrability of ships in adverse conditions, as amended (Resolution MEPC.232(65), as 
amended by Resolution MEPC.255(67) and MEPC.262(68)) 
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ANNEX 7 
 

RESOLUTION MEPC.262(68) 
(adopted on 15 May 2015) 

AMENDMENTS TO THE 2013 INTERIM GUIDELINES FOR  
DETERMINING MINIMUM PROPULSION POWER TO MAINTAIN THE 

MANOEUVRABILITY OF SHIPS IN ADVERSE CONDITIONS 
(RESOLUTION MEPC.232(65), AS AMENDED BY RESOLUTION MEPC.255(67)) 

THE MARINE ENVIRONMENT PROTECTION COMMITTEE, 

RECALLING Article 38(a) of the Convention on the International Maritime Organization 
concerning the functions of the Marine Environment Protection Committee conferred upon it 
by international conventions for the prevention and control of marine pollution from ships, 

RECALLING ALSO that, at its sixty-second session, it adopted, by resolution MEPC.203(62), 
Amendments to the annex of the Protocol of 1997 to amend the International Convention for 
the Prevention of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating 
thereto (inclusion of regulations on energy efficiency for ships in MARPOL Annex VI), 

NOTING that the aforementioned amendments to MARPOL Annex VI entered into force 
on 1 January 2013,

NOTING ALSO that regulation 21.5 of MARPOL Annex VI, as amended, requires that the 
installed propulsion power shall not be less than the propulsion power needed to maintain the 
manoeuvrability of the ship under adverse conditions as defined in guidelines to be developed by 
the Organization, 

NOTING FURTHER that, at its sixty-fifth session, it adopted, by resolution MEPC.232(65), the 
2013 Interim guidelines for determining minimum propulsion power to maintain the 
manoeuvrability of ships in adverse conditions (the interim guidelines) and, at its sixty-seventh 
session, by resolution MEPC.255(67), amendments thereto, 

RECOGNIZING that the amendments to MARPOL Annex VI require the adoption of relevant 
guidelines for the smooth and uniform implementation of the regulations and to provide sufficient 
lead time for industry to prepare, 

HAVING CONSIDERED, at its sixty-eighth session, proposed amendments to the interim 
guidelines,  

1 ADOPTS amendments to the 2013 Interim guidelines for determining minimum 
propulsion power to maintain the manoeuvrability of ships in adverse conditions, as amended, as 
set out in the annex to the present resolution; 

2 INVITES Administrations to take the aforementioned amendments into account when 
developing and enacting national laws which give force to and implement provisions set forth in 
regulation 21.5 of MARPOL Annex VI, as amended; 

3 REQUESTS the Parties to MARPOL Annex VI and other Member Governments to 
bring the amendments to the attention of shipowners, ship operators, shipbuilders, ship 
designers and any other interested groups; 

4 AGREES to keep the interim guidelines, as amended, under review, in light of 
experience gained with their application. 
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ANNEX

AMENDMENTS TO THE 2013 INTERIM GUIDELINES FOR  
DETERMINING MINIMUM PROPULSION POWER TO MAINTAIN THE 

MANOEUVRABILITY OF SHIPS IN ADVERSE CONDITIONS 
(RESOLUTION MEPC.232(65), AS AMENDED BY RESOLUTION MEPC.255(67)) 

Appendix – Assessment procedures to maintain the manoeuvrability under adverse 
conditions, applicable during phase 0 and phase 1 of the EEDI implementation 

Table 1 in paragraph 2 is replaced as follows: 

"
Table 1: Parameters a and b for determination of the minimum 

power line values for the different ship types
Ship type a b
Bulk carrier which DWT is less than 145,000 0.0763 3374.3
Bulk carrier which DWT is 145,000 and over 0.0490 7329.0
Tanker 0.0652 5960.2
Combination Carrier see tanker above

"

***
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E

4 ALBERT EMBANKMENT 
LONDON SE1 7SR 

Telephone: +44 (0)20 7735 7611 Fax: +44 (0)20 7587 3210 

MEPC.1/Circ.850/Rev.1
15 July 2015

2013 INTERIM GUIDELINES FOR DETERMINING MINIMUM PROPULSION POWER TO 
MAINTAIN THE MANOEUVRABILITY OF SHIPS IN ADVERSE CONDITIONS, AS 

AMENDED (RESOLUTION MEPC.232(65), AS AMENDED BY RESOLUTIONS 
MEPC.255(67) AND MEPC.262(68)) 

1 The Marine Environment Protection Committee, at its sixty-eighth session 
(11 to 15 May 2015), adopted, by resolution MEPC.262(68), amendments to the 2013 Interim 
guidelines for determining minimum propulsion power to maintain the manoeuvrability of ships 
in adverse conditions (resolution MEPC.232(65), as amended by MEPC.255(67)) 
(MEPC 68/21, paragraph 3.101).   

2 The Committee agreed to a phase-in period of six months for the application of the 
amendments (MEPC 68/21, paragraph 3.101). 

3 A consolidated text of the guidelines, as requested by the Committee (MEPC 68/21, 
paragraph 3.101), is set out in the annex.  

4 Member Governments are invited to bring the annexed 2013 Interim guidelines for 
determining minimum propulsion power to maintain the manoeuvrability of ships in adverse 
conditions, as amended, to the attention of Administrations, industry, relevant shipping 
organizations, shipping companies and other stakeholders concerned. 

***
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ANNEX 

2013 INTERIM GUIDELINES FOR DETERMINING MINIMUM PROPULSION POWER TO 
MAINTAIN THE MANOEUVRABILITY OF SHIPS IN ADVERSE CONDITIONS, AS 

AMENDED (RESOLUTION MEPC.232(65), AS AMENDED BY RESOLUTIONS
MEPC.255(67) AND MEPC.262(68))

0 Purpose

The purpose of these interim guidelines is to assist Administrations and recognized 
organizations in verifying that ships complying with EEDI requirements set out in regulations 
on energy efficiency for ships have sufficient installed propulsion power to maintain the 
manoeuvrability in adverse conditions, as specified in regulation 21.5 of chapter 4 of MARPOL 
Annex VI. 

1 Definition

1.1 "Adverse conditions" mean sea conditions with the following parameters: 

Significant wave height hs, m Peak wave period TP, s Mean wind speed Vw, m/s

5.5 7.0 to 15.0 19.0

JONSWAP sea spectrum with the peak parameter of 3.3 is to be considered for coastal waters. 

1.2 The following adverse condition should be applied to ships defined by the following 
threshold values of ship size. 

Ship length, m Significant wave 
height hs, m

Peak wave period 
TP, s

Mean wind speed 
Vw, m/s

Less than 200 4.0 7.0 to 15.0 15.7

200 ≤ Lpp ≤ 250 Parameters linearly interpolated depending on ship's length

More than Lpp = 250 Refer to paragraph 1.1

2 Applicability*

2.1 These guidelines should be applied in the case of all new ships of types as listed in 
table 1 of the appendix required to comply with regulations on energy efficiency for ships 
according to regulation 21 of MARPOL Annex VI. 

2.2 Notwithstanding the above, these guidelines should not be applied to ships with 
non-conventional propulsion systems, such as pod propulsion. 

2.3 These guidelines are intended for ships in unrestricted navigation; for other cases, 
the Administration should determine appropriate guidelines, taking the operational area and 
relevant restrictions into account. 

* These interim guidelines are applied to ships required to comply with regulations on energy efficiency for
ships according to regulation 21 of MARPOL Annex VI during phase 0 and phase 1 (i.e. for those ship types
as in table 1 of appendix with a size of equal or more than 20,000 DWT).
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3 Assessment procedure

3.1 The assessment can be carried out at two different levels as listed below: 

.1 minimum power lines assessment; and 

.2 simplified assessment. 

3.2 The ship should be considered to have sufficient power to maintain the 
manoeuvrability in adverse conditions if it fulfils one of these assessment levels. 

4 Assessment level 1 – minimum power lines assessment

4.1 If the ship under consideration has installed power not less than the power defined by 
the minimum power line for the specific ship type, the ship should be considered to have 
sufficient power to maintain manoeuvrability in adverse conditions. 

4.2 The minimum power lines for the different types of ships are provided in the appendix. 

5 Assessment level 2 – simplified assessment

5.1 The methodology for the simplified assessment is provided in the appendix. 

5.2 If the ship under consideration fulfils the requirements as defined in the simplified 
assessment, the ship should be considered to have sufficient power to maintain 
manoeuvrability in adverse conditions. 

6 Documentation

Test documentation should include at least, but not be limited to, a: 

.1 description of the ship's main particulars; 

.2 description of the ship's relevant manoeuvring and propulsion systems; 

.3  description of the assessment level used and results; and 

.4  description of the test method(s) used with references, if applicable.  
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APPENDIX

ASSESSMENT PROCEDURES TO MAINTAIN THE MANOEUVRABILITY 
UNDER ADVERSE CONDITIONS, APPLICABLE DURING PHASE 0

AND PHASE 1 OF THE EEDI IMPLEMENTATION

1 Scope

1.1 The procedures as described below are applicable during phase 0 and phase 1 of the 
EEDI implementation as defined in regulation 21 of MARPOL Annex VI (see also paragraph 0 
– Purpose of these interim guidelines).

2 Minimum power lines 

2.1 The minimum power line values of total installed MCR, in kW, for different types of 
ships should be calculated as follows: 

Minimum Power Line Value = a � (DWT) � b

where:

DWT is the deadweight of the ship in metric tons; and
a and b are the parameters given in table 1 for tankers, bulk carriers and combination 
carriers.

Table 1: Parameters a and b for determination of the minimum 
power line values for the different ship types

Ship type a b
Bulk carrier which DWT is less than 145,000 0.0763 3374.3
Bulk carrier which DWT is 145,000 and over 0.0490 7329.0
Tanker 0.0652 5960.2
Combination carrier see tanker above

2.2 The total installed MCR of all main propulsion engines should not be less than the 
minimum power line value, where MCR is the value specified on the EIAPP Certificate. 

3 Simplified assessment

3.1 The simplified assessment procedure is based on the principle that, if the ship has 
sufficient installed power to move with a certain advance speed in head waves and wind, the 
ship will also be able to keep course in waves and wind from any other direction. The minimum 
ship speed of advance in head waves and wind is thus selected depending on ship design, in 
such a way that the fulfilment of the ship speed of advance requirements means fulfilment of 
course-keeping requirements. For example, ships with larger rudder areas will be able to keep 
course even if the engine is less powerful; similarly, ships with a larger lateral windage area will 
require more power to keep course than ships with a smaller windage area. 

3.2 The simplification in this procedure is that only the equation of steady motion in 
longitudinal direction is considered; the requirements of course-keeping in wind and waves are 
taken into account indirectly by adjusting the required ship speed of advance in head wind and 
waves. 

279

2015ClassNK秋季技術セミナー



3.3 The assessment procedure consists of two steps: 

.1 definition of the required advance speed in head wind and waves, ensuring 
course-keeping in all wave and wind directions; and

.2 assessment whether the installed power is sufficient to achieve the required 
advance speed in head wind and waves.

Definition of required ship speed of advance

3.4 The required ship advance speed through the water in head wind and waves, Vs, is 
set to the larger of:  

.1 minimum navigational speed, Vnav; or

.2 minimum course-keeping speed, Vck.

3.5 The minimum navigational speed, Vnav, facilitates leaving coastal area within a 
sufficient time before the storm escalates, to reduce navigational risk and risk of excessive 
motions in waves due to unfavourable heading with respect to wind and waves.  The minimum 
navigational speed is set to 4.0 knots. 

3.6 The minimum course-keeping speed in the simplified assessment, Vck, is selected to 
facilitate course-keeping of the ships in waves and wind from all directions. This speed is 
defined on the basis of the reference course-keeping speed Vck, ref, related to ships with the 
rudder area AR equal to 0.9% of the submerged lateral area corrected for breadth effect, and 
an adjustment factor taking into account the actual rudder area: 

Vck = Vck, ref � 10.0 � (AR% � 0.9) (1)

where Vck in knots, is the minimum course-keeping speed, Vck, ref in knots, is the reference 
course-keeping speed, and AR% is the actual rudder area, AR, as percentage of the submerged 
lateral area of the ship corrected for breadth effect, ALS, cor, calculated as 
AR% = AR/ALS, cor 100%. The submerged lateral area corrected for breadth effect is calculated 
as ALS, cor =LppTm(1.0+25.0(Bwl/Lpp)2), where Lpp is the length between perpendiculars in m, Bwl

is the water line breadth in m and Tm is the draft a midship in m. In case of high-lift rudders or 
other alternative steering devices, the equivalent rudder area to the conventional rudder area 
is to be used.

3.7 The reference course-keeping speed Vck, ref for bulk carriers, tankers and combination 
carriers is defined, depending on the ratio AFW/ALW of the frontal windage area, AFW, to the 
lateral windage area, ALW, as follows: 

.1 9.0 knots for AFW/ALW = 0.1 and below and 4.0 knots for AFW/ALW = 0.40 and 
above; and

.2 linearly interpolated between 0.1 and 0.4 for intermediate values of AFW/ALW.

Procedure of assessment of installed power

3.8 The assessment is to be performed in maximum draught conditions at the required 
ship speed of advance, Vs, defined above. The principle of the assessment is that the required 
propeller thrust, T in N, defined from the sum of bare hull resistance in calm water Rcw,
resistance due to appendages Rapp, aerodynamic resistance Rair, and added resistance in 
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waves Raw, can be provided by the ship's propulsion system, taking into account the thrust 
deduction factor t: 

cw air aw app( ) /(1 )T R R R R t� � � � � (2)

3.9 The calm-water resistance for bulk carriers, tankers and combination carriers can be 

calculated neglecting the wave-making resistance as 2
cw

1(1 )
2F sR k C SV�� � , where k  is the 

form factor, 
� �210

0.075
log Re 2

FC �
�

 is the frictional resistance coefficient, s ppRe /V L 	�  is the 

Reynolds number, �  is water density in kg/m3, S  is the wetted area of the bare hull in m2, Vs

is the ship advance speed in m/s, and 	  is the kinematic viscosity of water in m2/s. 

3.10 The form factor k should be obtained from model tests. Where model tests are not 
available the empirical formula below may be used: 

� �
B

2

pp wl wl m

0.095 25.6
C

k
L B B T

� � � (3)

where CB is the block coefficient based on Lpp. 

3.11 Aerodynamic resistance can be calculated as 2
,2

1
relwFaairair VACR �� , where airC  is 

the aerodynamic resistance coefficient, a� is the density of air in kg/m3, FA  is the frontal 
windage area of the hull and superstructure in m2, and Vw rel is the relative wind speed in m/s, 
defined by the adverse conditions in paragraph 1.1 of the interim guidelines, Vw, added to the 
ship advance speed, Vs. The coefficient airC  can be obtained from model tests or empirical 
data. If none of the above is available, the value 1.0 is to be assumed. 

3.12 The added resistance in waves, awR , defined by the adverse conditions and wave 
spectrum in paragraph 1 of the interim guidelines, is calculated as:  




�



�� dS

VR
R

a

saw
aw )(

),(
2

0
2�




� (4) 

where 2/),( asaw VR �
  is the quadratic transfer function of the added resistance, depending on 
the advance speed Vs in m/s, wave frequency ω in rad/s, the wave amplitude, ζa in m and the 
wave spectrum, Sζζ in m2s. The quadratic transfer function of the added resistance can be 
obtained from the added resistance test in regular waves at the required ship advance speed 
Vs as per ITTC procedures 7.5-02 07-02.1 and 7.5-02 07-02.2, or from equivalent method 
verified by the Administration. 

3.13 The thrust deduction factor t can be obtained either from model tests or empirical 
formula. Default conservative estimate is t = 0.7w, where w is the wake fraction. Wake fraction 
w can be obtained from model tests or empirical formula; default conservative estimates are 
given in table 2. 

281

2015ClassNK秋季技術セミナー



Table 2: Recommended values for wake fraction w 

Block
coefficient

One
propeller

Two
propellers

0.5 0.14 0.15
0.6 0.23 0.17
0.7 0.29 0.19

0.8 and 
above

0.35 0.23

3.14 The required advance coefficient of the propeller is found from the equation: 

� �2 2 2
a P T /T u D K J J�� (5)

where DP is the propeller diameter, � �TK J   is the open water propeller thrust coefficient, 
J = ua/nDP, and a s(1 )u V w� � . J can be found from the curve of KT (J)/J2.

3.15 The required rotation rate of the propeller, n, in revolutions per second, is found from 
the relation: 

� �a Pn u JD� (6)

3.16 The required delivered power to the propeller at this rotation rate n, PD in watt, is then 
defined from the relation: 

� �3 5
P Q2DP n D K J��� (7)

where KQ(J) is the open water propeller torque coefficient curve. Relative rotative efficiency is 
assumed to be close to 1.0. 

3.17 For diesel engines, the available power is limited because of the torque-speed 
limitation of the engine, )(max nQQ � , where Qmax(n) is the maximum torque that the engine 
can deliver at the given propeller rotation rate n. Therefore, the required minimum installed 
MCR is calculated taking into account: 

.1 torque-speed limitation curve of the engine which is specified by the engine 
manufacturer; and 

.2 transmission efficiency ηs which is to be assumed 0.98 for aft engine 
and 0.97 for midship engine, unless exact measurements are available.  

___________ 
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2. *  30% 
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YZÒ [\]ZÒ LM\]ZÒ
 

ABS American Bureau of Shipping Ñ¯+���®� 

AIP Approval in Principle ���� 

AMS Alternate Management System Ëü-§�ÙÚÛ� 

APSS Alternative Propeller Shaft Survey åæ�ãä�«¬n&:; 

ASTM America Society for Testing and Materials Ñ¯+�|}89®� 

BC Bulk Carrier 	±
��� 

BHP Break Horse Power :M54 

BV Bureau Veritas ½ãðÚ��®� 

BWDS Standards for Living Organisms in Ship's 
Ballast Water Discharged in U.S. Waters 

¯�$�¦�éW����	Î��À

ãÚJ.��{cbc��:N��4

5 

BWM Convention Ballast Water Management Convention ÀãÚJ.��$���:m����

�OP��>ÈÉ 

BWMS�BWTS Ballast Water Management System�
Ballast Water Treatment System ÀãÚJ.��{c 

CCC Sub-Committee on Carriage of Cargoes 
and Containers ��ßk8`a� 

CSR (IACS) Common Structural Rules ��~�45 

CSR BC&OT Common Structural Rules for Bulk 
Carriers and Oil Tankers 

	±
��������6�
ð��

�OP���~�45 

DE Sub-Committee on Ship Design and 
Equipment bÝb78`a� 

DF Dual Fuel 2Qi} 

DFD Dual Fuel Diesel 2Qi}¸¾�¹! 

DWT Deadweight Tonnage  ��ÃJð 

E/R Engine Room w
� 

ECA Emission Control Area �yno�¤¿ñ4:$� 

EEDI Energy Efficiency Design Index  PQ!R�STbÝÜ4 

EEOI Energy Efficiency Operational Indicator PQ!R�STßéÜ4 

EEZ Exclusive Economic Zone lÜ-V".� 

EGR Exhaust Gas Recirculation lïÚWó& 

ERC Emergency Release Coupling ��++�Ú�Áå+ð1 

ESD Emergency Shut Down ���A 

ESP Code 
International Code on the Enhanced 
Programme of Inspections during Surveys 
of Bulk Carriers & Oil Tanker 

	±
������
ð���n&�

N	
���>5�¿ 
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EU European Union rsÆ�

FAL Facilitation Committee LsN`a�

FEM Finite Element Method X�?{;

FPSO Floating Production, Storage Offloading 
system `vy7�¨�mÔ¶m
ñb7

FRP Fiber Reinforced Plastics 8;�NåãÚËÁÂ

FSA Formal Safety Assessment ��-� QR

FSS Code International Code for Fire Safety 
Systems í±� b7�OP��>5�¿

FSU Floating Storage Unit `vyÔ¶b7

FTP Code Fire Test Procedures Code í±89:;�<�	
���>5�

¿

GBS Goal Based Standard t�!~�Ú��>��~�Ãê

GESAMP 
Group of Experts on the Scientific 
Aspects of Marine Environmental 
Protection 

$%no�NûIjfgk´�

GHG Greenhouse Gas Þ�SºïÚ

GPG General Policy Group Ë���´�

GT Gross Tonnage �Jð�

HME Harmful to the Marine Environment $%no�¤

HTW Sub-Committee on Human Element, 
Training and Watchkeeping  �-+ºWªFD8`a�

IACS International Association of Classification 
Societies ltd. �>��®�Æ�

IAPP International Air Pollution Prevention �>�ynoìpÕ'

IBC Code 
International Code for the Construction 
and Equipment of Ships Carrying 
Dangerous Chemicals in Bulk 

_`Nû9ç�	±

ßk�OP�

���~���b7	
���>5�

¿

IEC International Electrotechnical 
Commission �>xy4ê�K

IEE International Energy Efficiency �>PQ!R�STÕ'

IGC Code 
International Code for the Construction 
and Equipment of Ships Carrying 
Liquefied Gases in Bulk  

úNïÚ�	±

ßk�OP���

�~���b7	
���>5�¿

IGF Code International Code of Safety for Ships 
using Gases or other Low flashpoint Fuels

ïÚÙ�ÝVíwi}�¥�����

�� 	
���>5�¿

III Sub-Committee on Implementation of 
IMO Instruments  IMO455�8`a� 

IMO International Maritime Organization �>$�w


IMSBC Code International Maritime Solid Bulk 
Cargoes Code �>$Exv	±

��5�¿
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IOPP International Oil Pollution Prevention 
Certificate �>�noìpÕ' 

IRS Indian Register of Shipping âð¿��®� 

IS Code Intact Stability Code #»¼üÔÕG5�¿ 

ISM International Safety Management �>� �� 

ISO International Organization for 
Standardization �>4êNw~ 

ITC International Convention on Tonnage 
Measurement of Ships ��Jð��ç×	
���>ÈÉ 

ITTC International Towing Tank Conference �>89.l�K 

JG Japanese Government ��� 

JIS Japanese Industrial Standards ��4�4W 

KDWT Kilo Deadweight Tonnage  ��Ã�æJð 

KR Korean Register of Shipping ����®� 

LEG Legal Committee  ;V`a� 

LEL Lower Explosive Limit U�R�3 

LNG Liquefied Natural Gas úNó¡ïÚ 

LPG Liquefied Petroleum Gas úN7�ïÚ 

LR Lloyd’s Register æâ¿��®� 

LSA Code International Life-Saving Appliance Code �>è�b75�¿ 

M/E Main Engine �w 

MAIB Marine Accident Investigation Branch ��$���k&D 

MARPOL International Convention for the 
Prevention of Pollution from Ships 

��	l�no�ìp�OP��>È

É 

MC Moisture Content KX.IP 

MCRm Machinery Control Room w
:m� 

MEP Mean Effective Pressure XS./�4 

MEPC Marine Environment Protection 
Committee $%&'(¸`a� 

MR Medium Range 2: 5,000Jð�± 5: 5,000Jð��
åæ}ÂJ�Ì+Ñ 

MRV Measurement, Reporting and Verification ?2�º����Õ 

MSC Maritime Safety Committee $E� `a� 

MWS Main Work Shop ���� 
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NCSR Sub-Committee on Navigation, 
Communication and Search and Rescue éWmë/�Xm�Aè;8`a�

NK Nippon Kaiji Kyokai ��$�®�

NOx Nitrogen Oxide ð{�N�

OSV Offshore Support Vessels %E]^�

P&A Procedures and Arrangement :;��b7

PCC, PCTC Pure Car Carrier, Pure Car & Truck 
Carrier LM°f�ß¦�

PM Particulate Matter <ºù�¤

PPR Sub-Committee on Pollution Prevention 
and Response noìpÎÏ8`a�

PR Procedural Requirement ÊËTU

PSCM Propeller Shaft Condition Monitoring 
System åæ�ãäþì( ��:y

PSV Platform Supply Vessel åãÁJ½n��Yâ�

PT Project Team åæ� ÂJË��

P/V Pressure / Vacuum �4m=Ùß.

RCP Rule Change Proposal 45<�Û^

Rec. IACS Recommendation IACS3� 

RINA Registro Italiano Navale â
+Ñ��®�

RO Code Code for Recognized Organizations �;w
5�¿

Ro-Pax Roll on – Roll off Passenger Ship æ�!hðmæ�!h½~��

Ro-Ro Roll on - Roll off æ�!hðmæ�!h½

RPM Rotation Per Minute öF�I

SCR Selective Catalytic Reduction ±�yPQ:>

SDC Sub-Committee on Ship Design and 
Construction  bÝm��8`a�

SEEMP Ship Energy Efficiency Management Plan ��PQ!R�ST��ÝÒ

SFOC Specific Fuel Oil Consumption i}�ëTT

SGMF Society for Gas as a Marine Fuel �

SOLAS International Convention for the Safety of 
Life at Sea 

$E	h������ �OP��>

ÈÉ

SOx Sulfur Oxide ,M�N�

SSE Sub-Committee on Ship Systems and 
Equipment b78`a�
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STCW 
International Convention on Standards of 
Training, Certification and Watchkeeping 
for Seafarers 

�a�Wª��(W	
���>ÈÉ

STS Ship to Ship ��?

TC Technical Co-operation Committee 23®4`a�

TEU Twenty-foot Equivalent Unit 20½¾�J5ðÛ£§Þ 

TML Transportable Moisture Limit ßk�§.IP

UI Unified Interpretation ÊËÌÍ

UNFCCC United Nations Framework Convention 
on Climate Change y1ÚMdZÈÉ

Upp. DK Upper Deck E��

UR Unified Requirement ÊË45

USCG United States Coast Guard ¯�I�¹7?

VLCC Very Large Crude Carrier 20 :Jð��hâ!
ð�� 

WPS Welding Procedure Specification Ö×�4:;��A��4?�
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