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�� � ������ 	 
� � � 	 ���� � ������������ � � � � � � � � (1) 

��5õ��\
�kñ(Wh/w)D� ������51÷Lî&¾Îñ(Wh/÷)D 

�5ú}ùâ(0.8)D� ����59:ùâ(1.2) 
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ì6mWUL�ÒF¾ñ�D�>U'12)F¾ñ'¦î¡2>BCþ�WXçèr¶ì6mW

UL�ÒF¾ñ�DÛ§;<� 40°DÈ,�ì��AÈ,�ÒÚÛL¾E 0.6 QÓA.vWX

B�B.E�DÈ,��§E~QmUD�'()F¾`+Eà 40%A.vCBVvWXfLW�D

F¾`+E 10I�ÀA.)Jà*+>K2)AD¨�a�È,�LÛ§;<� 20°DÈ,�ì�
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*+'(UD20°EÓs(pÛ§�A�7�.pX 

 

'A(	=�4>úû�o	pqrs���������

� x./Q�DwCñL�ABCNEDO���ã�gCp)"��>¸âBWEDNEDO���

ã�g)"���D��.ï��LwCñ>�F}�gCp)sLQm)LQD�JL(i'm

- 6 -



 
 

)¶·�¶n�'12)wCñ>R�'STBCp)sLQ�.pXfLW�D(UïU¬'1

2¾Í>6��)'�DfL¶·�¶n�LwCñ>R�'Ï)�ÊEm)X���DÕ3VC

ï>âpWwCñLï�>FÚ�)�AQD� LwCñ>m)Á�R�'STBDL�pÈ

��'�BW12¾ÍLWX£Û§n©Y*+>ûïBCp¢ywQm)X 

0

100

150

200

250

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
0

10

50

60

70

80

90

100

110

,
�
-
�
.
/
0
1
$
2

(%
)

 103
 203
 303
 403

4
5
6
7
8
9
:
;
<
=

%
�
>
?
?
�
�
�(

kW
h/

m
2 *y

ea
r)

 103
 203
 303
 403

./0�@AB./08CD  
; õ<S<õ� ������>�ü{wx�>�ü���	��-��y�

����{|���	��
rM��úýú>�ü	�		�d�

�

��6� ����	��Z	#$�/0����ü�ú	���45	%&�

'�(��-.�
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CarrierDô 1-3-1�>�ÍABDEV}'()9�>45BWXSCA�Dë�
,��Ê,��L

ë�
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EDç´Qs+,�-�î&ERp�A£D`«¬'+,�-�>î&BCp)W��F'+
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,��Ê,�'�ï 4éL SCEZ[BCp)X3é�¹c¦�ç"��4� SC�DSC�

L VSC4434Dsi 1éE TCMç"��4��b-�\] SC�HSC�L S4WEQm)XDSC�

11,149 ccL+�ô�> 2d6Q1UDÜk^�ÉnL+�ô�>eË^�fnL+�ô�>ð

â�)XHSC�	��gýL�b-�\]QmUD11,045 ccL"��4�LF¾ÉQF¾BDÜ

kAeË�#��Q�vCp)X¾k+[a]�\]�^�ESC: Electric Straddle Carrier�cL

EV}L45'ëBDõ��\
��ùwLZ['�Ê.kñABD#��� TCMçHSC-S4WE

Lh�`Ë'i��gCp) 257 kWL#��ABCïð>�vWX 

 
'6(]N3OVWM� QRSTUVWM�

� �j� DSCDHSC &��s0¢>ðâBC1UD´»î&ñ��0¢ç_A0¢Lkl}7

8¹ïùâ>âpCïð>�vWXVWDEV }�Q�¾Î>î&�)W�Dî&¾Îñ��¾

Î»mç_A¾¿Lkl}78¹ïùâ>âpCïð>�vWX́ »ç_�¹ºÅë�
,��

Ê,��ý0/D´»n�Fo�2010���>âpD¾Î»mç_�¹ºÅë�
,��Ê,�

�ý0/D¾Î»mç_�2008� 8pq2011� 8p�>âpCïð>�vWXSâë+[A CO2

¹ïñL���>r 1-3-1'(�X 

 

� õ<X<õ� ��QZ�/�]N3OVW	�/0QRSTUVW	�

 ��� (%) 

Sâë+[ CO2¹ïñ 

HSC�ESC�1é� 32.4 37.9 

DSC�ESC�3é� 34.7 44.1 

Total�4é� 34.2 42.8 
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km/hQmUD¾&Eà 410 Wh/kmQmvWX�g'�BDEVhî��l�¦ñ 5,700 kg'�rD

hî>ÓQ 4,000 kg ���)X��'�D23 ��bÈ+>�Ul«�«¢D¾&�à 1,740 
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x./·Q�D�\
�'¾¿k¦Ü\]È	��Electric Double Layer Capacitor5EDLC�>K

�BD¾a	+
QABC+,�-�Y`�>J��)n©'eKBWXEDLC�Dk�¾Í'

¾¿C{pïÎ~�>ªoXVWD !��>%µ'¾e>���¾�)W�D#KLú}sy

.¢ØÙ'���Qm)XWbBDkñ�k�¾Í'¾¿C��¢D��Læ u$E�Q�D
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 �¾ÍL 1/5D¡\Æ�@8��¾ÍL 1/10q1/15D��%Qb&���¾ÍL 1/15q1/20Á�

B�.pX�L(i'DEDLC�¢gW�ïÎ#K>ªoED¾¿jklL¾aABCç£õ�

�)W�'�DkñL¤��E��Qm)XB�BDù^¬.+,�-�ã½£D+,�-�

JíLâ¥'��â®¯QmUD�b-�\]lL¾aABCõ��gWDsMN�gCp)X

¾¿jklLÖÙsn�'D�\
�LïÎ¦§£D+,�-�JíLW�L�¾R§ABCD

EDLC>¸âQR)®¯KEm)X�Lqrn�D�b-�\]l'¨Cp)X+�ô�A#�

�L�b-�\[lQ�D+�ô�>.)¿¢{9�QSâ�)W�'D#��A�\
�Q^

	+[>�iX�Lqrn>¾¿jklQ�âBD�\
�> EDLCQ+,�-�L^	+[>

�iApiF/Qm)X 

 
',(ÇÈnÃ	É$�

�gVQ'D�b-�\]¾a>¾¿jkl'õ�BWëL¶�	ÊÇ$�	%�>�pDl

Éõ�^LJ7AD¶�K¯'ø����'opC45BWXEDLCL+,�-�~��k�¾

ÍA¾¿C��pW�D��L¾¿jkl'Dç'\]È	�>©�B(iA�)ADlÉ'�

V�.p®¯KEm)Xf�QD�\
�A\]È	�ElÉ�Qª]QR)´6>³�DfL

�Q\]È	�Eª�)´6¾��\]È	�´6¾��>t}��C	ÊÇ$�	%�>�v

WXfL��DÓ�.\]È	�´6¾�>³w�)W�L©«>¨)�AEQRWX�L©«

>sA'DF¬Fò>�iW�'�NL EVA�b-�\]¾aL¶�	+
Q>çwBD¶�

�ò>�BCfL^_>�vWX¶��ò(UD�b-�\]¾aQ�D�\
�>ùw¾�V

¾QJ�QRC1UD��L�\
�LîL¾¿jklA¾¿D�\
�LV¾¾�L��>

80%6��)�AEQRWX 

 
'6(Ê:ËÌ��ÍÎþÏKI8rÄ	ÐÑ 

� �wBW�b-�\]¾a�D9®ë����>¯BCùw¾�Q�\
���\]È	�c

¾Î><=BDfL�D\]È	���æk#��c¾Î><=�)�b�Qm)X¶��òL

����D�«^'\]È	�L�6+,�-�Eî&�gDfg'hvC\]È	�L¾®E

�yBDfL���Õ.¾�>#��L=U°�.¢.)ApiÑ@Eûo�vWXf�QD�

LÑ@>²³�)W�'D�\
�����b����c¾Îã½�)~§rJA>K�BW	

+
Q>ÀÁBDçwBWXô 1-5-1 'D�JL¶��òQðâBW�b-�\]¾aLJAô

>(�X¾aLSâABCDF~^YL±^{²e^'�b-�\]¾aABC¸â�) BCH

�Battery-Capacitor Hybrid�#�]AD¾®6ü^'�\
�Lî>¸â�) BO�Battery Only�

#�]A>~§r)�AABWXVWDõ��)�N EVLb����LÓ6kw¾®E 42.5 V

Qm)W�D�g(U\]È	�L¾®E6¢.�.p(i#�]>~U§rWX³¶�'()

{²e¶��ò>�pD,êBW�b-�\]¾aL^_>�vWX¶��òL��>ô 1-5-2

'(�X�«^D\]È	��¾�V¾'(UD\]È	�L¾®��y�)ED42.5 V(U
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6¢'.�.p(i'¥�Q#�]>~U§r)�AQ¶�«�E6ü�)�A.¢¶�QR

WX 

 

 
; õ<k<õ� ÐÑ[�ÎþÏKI8rÄ	bÒ;�

 

 
; õ<k<S� ÓÔÕÖ^9:	×$�

 
��P� ØÙrs	wÚÛZ�������

'�()*+��

� �\
�Lú}>:J�)W�'D�gVQ�b-�\]¾aLçw>�pD�N EV'ß�

¶��ò>�vCRWXfL��D�\
�LV¾¾���>:r)�A�QRWXB�B.
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E�D�b-�\]¾a'()�\
�L���}'�BCD��^_�)�A�QRCp.�

vWXf�QDô 1-6-1'(�ÏV¾R§>ðâBD�\
�A�\
�-\]È	��b-�\

]¾aA>ÏV¾>�U���ò>�i�AQD�b-�\]¾aL���}L^_D#KL¾

�>�vWX 

 
; õ<l<õ� ØÙrstÜrÝ��

 
',(tÜr9:�/�®×$�

� ÏV¾>�iëD�\
�£�b-�\]¾aL÷´ �E#K'��BC¢)W�D+^ë

�'(U �>ùw'µo�A>®¯ABW�¡����Q>çwBWX�ô 1-6-2� 

VWDÏV¾L²eÈ���'�D¶q�N¾Í�Fv0 �USABC�E¾¿jklâ¾ÍL^

_�ò'��BWDST�Dynamic Stress Test�>ðâBD²eL��> 150 W/kgABWX 

�ò:´LY·>ô 1-6-3'(�XDSTÈ���QLV¾>:�Q 100b���pD10b�

��)hA'D1 JL CC V¾>�vWëL#Ks�wBWX�L*+Q�\
�Lî>�wB

W��>ô 1-6-4�a�'D¸ô>ô 1-6-4�b�'(�Xô 1-6-4�b�(UDyñQ�m)ED

100 b��LÏV¾'(UkñE�yBCp)�AEu�)X��Dn�L�ò>�b-�\

]¾aQs�pD���}'��)^_>�iX 

 

 
; õ<l<S� ùÞúüüúh	���
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