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16 "standard" 20º sectors

   2 cable trays of 40 cm² = 80 cm²
   SE has 30 cm² 
   EE has 50 cm²

2 "special" 20º sectors (@ 3 & 9 o'clock)

   SE has 2 cooling pipes (S/R)
   EE cooling pipes are foreseen
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ENDCAP COOLING
ECAL
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ENDCAP COOLING
HCAL & Others
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BARREL (0)
Central Wheel
EB   ECAL Barrel
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EE(+)   ECAL Endcap
SE(+)   PRESHOWER

EE(-)   ECAL Endcap
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COOLING STATION
ECAL (EB/EE)
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File: Cable chain info 2001/09/19

Sub detector	 Cables	Opt. Fibres	 Tubes

SE	 	 42	 20	 	 4
EE	 	 46	 160	 	 4
  "	 HV	 640�
HE	 	 57	 18	 	 2�
CSC	 	 7	 198	 	 14�
RPC	 	 27	 192	 	 18

CMS Week  -  Engineering & Integration
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CABLE CHAINS
ENDCAP

Other systems

	 Hydraulic (Jacks, ...)
	 Pneumatic (Jacks, ...)

	 N2
	 Sniffer (plastic)

	 Compressed Air

	 Purging



CMS INTEGRATION - SERVICES
ENDCAP   Z(+)   - ECAL L.V. CABLES (UXC55 & USC55)
Figure 5 - Nodes & Routes
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DISTANCE

From   C | UX0C | K   to   C | US0 | L   =   8.53 m
From   C | US0 | L   to   C | US0 | M   =   17.72 m
From   C | US0 | M   to   C | US0 | N   =   0.45 m
From   C | US0 | N   to   C | US0 | O   =   10.51 m

From   C | UX0C | K   to   C | US0 | O   =   37.21 m

C | UX0C | K

C | US0 | L

C | US7 | M

C | US7 | N

C | US7 | O









R �� � ��� � �� 	 
�� U




C

�� ��� �� � ��� � �� � �

���  !"#%$ &'( )*+, -%./ 021 3 4%567 8:9 ;<=> ? @AB C DE F%G HJI KLM N O%P QRS T%UV WX YZ [%\]^ _:` ab c d%ef ghij kl%mn oqp r�st u v:w x y%z{ |} ~�� � �%�� �%� ���� ���� �� �:� � �%�� �� ��� � �%� �:�  ¡¢£ ¤ ¥ ¦%§¨©%ª «¬­ ®¯ ° ±²³µ´ ¶�·¸ ¹%º» ¼ ½ ¾¿ÀÁ ÂÃÄÅ ÆÇµÈ É:Ê Ë%ÌÍÎ Ï Ð%ÑÒÓ ÔÕ Ö%×ØÙ Ú Û%ÜÝÞ ßàâá ãåä æâç èêé ëâì íåî ïâð ñ òóõôö ÷øµù úüû ýþÿ� ��� �� �� �	 
� ��
 �� � ��� ��� ��� ��� ��� ���  �! "�# $�% & ')( *+ ,�-. / 021 3 45 67

8:9 ; < =�> ? @ AB CD EF GH IJ�K LMON PQR S T�UV WX Y Z�[ \ ]^ _`�a bc d:e fg h�i jlk mn o pqr s2t uwv x yz {�|} ~� ��� � ��� �� �� �� ��� � � ���� � �2� � �� �� ���  �¡ ¢l£ ¤¥ ¦ §¨© ª2« ¬­ ®¯ °± ²³ ´µ ¶¸· ¹ º�» ¼2½ ¾

¿�À ÁlÂ ÃÄ Å ÆÇ ÈÉ ÊË ÌÍ Î ÏÐ Ñ�ÒÓ ÔÕ Ö× Ø Ù�ÚÛ Ü2Ý Þßà á â�ã äå æç èé ê�ë ìwí î ï2ð ñ òóõô ö ÷øù ú2û üýþ ÿ �� �� � �� �� 	 
�� 
 � ��� ��� �� �� ��� �� � �� !" #$ % & '�() *+ ,-. / 01 243 576 89;: <= >�? @ A B

C DE�F GH I�J K L�M NO�P QSR T�UV WX Y Z�[ \ ] ^�_ ` ab cd e;f�g h i�j kml nop q rs tu vw xy z{ |4}

~ � ��� ������ ������ ������ ��� ���� ������ ��� �¡ ¢£¤¥�¦ §¨ ©ª «¬­ ® ¯°± ²³´ µ ¶·¸ ¹º» ¼ ½¾¿ ÀÁÂ Ã Ä Å ÆÈÇÉËÊ ÌÎÍÏÐÑÒÓ ÔÕÖ× ØÙÚÛ ÜÝÞß àáâã äåæç èéêë ìíîï ðñòó ôõö÷

øùúûüýþÿ � �� �� ��� �	 
 � �
 �� �� �� �� �� �� ��� � ���  !�" #�$ %& '( )* + ,- . /0 1 2 34 5 6�7 89: ;< = >? @ AB CD

EFGHIJKL MN OP Q R�S TU V W XY Z[ \] ^_ `a b�c d�e f g�h i j�k l m�n o�p qr s�t u�v w x yz { |} ~ � �� � ��� ��� �� � �� � �� ��

�������� �� �� � ��  ¡¢ £ ¤ ¥¦ §¨ ©ª «¬ ­® ¯° ±² ³�´ µ ¶�· ¸ ¹�º »�¼ ½¾ ¿À ÁÂ Ã ÄÅ Æ ÇÈ É Ê ËÌ Í Î�Ï ÐÑÒ ÓÔ Õ Ö× Ø ÙÚ ÛÜ

ÝÞßàáâãä åæ çè éê ëì íî ï ð ñò óô õö ÷ø ùú ûü ýþ ÿ�� � ��� � ��� 	�
 �� 
� �� � �� � �� � � �� � ��� ��  !" # $% & '( )*

+,-./012 3 45 6 7 89 :; <= >? @A B�C D�E F G�H I J�K L M�N O�P QR S�T U�V W X YZ [ \] ^ _ `a b c�d efg hi j kl m no pq

rstuvwxy z{ |} ~� � � �� �� �� �� �� �� �� ��� � ��� � ��� ��� �� �� ��   ¡¢ £ ¤¥ ¦ § ¨© ª «�¬ ­ ®¯ °± ² ³´ µ ¶· ¸¹

º» ¼½¾ ¿ÀÁ ÂÃÄ Å ÆÇ ÈÉ ÊË Ì ÍÎ ÏÐ Ñ ÒÓ ÔÕ Ö× Ø�Ù Ú Û�Ü Ý Þ�ß à�á âã äå æç è éê ë ìí î ï ðñ ò ó�ô õ ö÷ øù úû ü ýþ ÿ�

�� ��� ��� 	
� � 
� �� � �� �� � �� �� �� ���  !#" $ %#& '#( )* +, -. / 01 2 34 5 67 89 :; <= >? @A

BCDEFGHI JK LM N OP QR S TU VW XY Z�[ \ ]#^ _ `#a b#c de fg hi jk l mn op qr st uv wx

yz{|}~�� �� �� �� �� �� �� � �� �� �� ��� � �#� � �#� �#� ��  ¡ ¢£ ¤ ¥¦ §¨ ©ª «¬ ­® ¯°

±²³´µ¶·¸ ¹º »¼ ½¾ ¿À Á Â Ã Ä ÅÆ ÇÈ ÉÊ ËÌ ÍÎ ÏÐ ÑÒ ÓÔ

ÕÖ×ØÙÚÛÜ ÝÞ ßà áâ ãä åæ çè éê ëì í î ïð ñò óô õö ÷ø ùú ûü ýþ

ÿ�� �� �� � � �	 
 �� 
� �� �� �� �� �� �� �� �� � !" #$ %& '( )* +, -.

/0123456 7 89 : ;< => ?@ AB CD EF GH IJ KL MN OP QR ST UV WYX Z[ \^] _`Ya bdc e fg h

ikjl mon pq rs tu vw xy z

{|}~���� � �� � �Y�� � �^� ��Y� �d� �� �� �� �� �� �� ��  ¡ ¢£ ¤¥ ¦§ ¨© ªY«¬ ­ ®^¯ °±² ³´ µ ¶· ¸

¹º»¼½¾¿À Á ÂÃ Ä ÅYÆÇ È É^Ê ËÌÍ ÎÏ ÐÑ ÒÓ ÔÕ Ö× ØÙ ÚÛ ÜÝ Þß àá âã äå æç èYéê ë ì^í îïð ñò ó ôõ ö

÷øùúûüýþ ÿ �� � ��� �� �
	 �� 
� � �� �� �� �� �� �� �� ��  ! "# $% &' (�) *+ ,
- ./ 01 2 3 45 6

789:;<=> ?@A BC DFE GIH JLK M�N OP Q
R ST UV W XYZ [\ ]F^ _I` aLb cd ef ghi jk lFm nIo pLq rs tu vwx yz {F| }I~ �L� �� �� ��� �� �F� �I� �L� � �� �

�I� �� �� ��� �� �  ¢¡ £¤

¥ ¦§ ¨© ª «­¬® ¯F° ±²³ ´µ ¶·F¸ ¹º »F¼½ ¾ ¿ÀÁ ÂÄÃ Å ÆÇÄÈ É ÊË ÌÍ ÎÏ Ð ÑÒ ÓÔ Õ Ö×Ø ÙFÚÄÛ ÜÝ Þ ß



à áãâäæå çéèê ë�ì í îïð�ñ ò óôõ�ö ÷ øùú�û ü ýþ ÿ� �� ��� �� �	
 �� 
�� �� � �� �� � � ��� �� � �  !" #$ % & '() *+ , - . / 021354 6879

:;<= >?@A BCDE FGHI JKLM NOPQ RSTU VWXY

Z[\]^_`a bc d egfh i jlk mn o pgqr s tlu vw x ygz{ | }l~ �� � ��� ��� ��� �l� �g� �� �l� �� � �� �� �� � ����   ¡ ¢ £

¤¥¦§¨©ª« ¬g­® ¯ °l± ² ³ ´gµ¶ · ¸l¹ º» ¼ ½g¾¿ À ÁlÂ ÃÄ Å ÆgÇÈ É ÊlË ÌÍ Î ÏÐ ÑÒ ÓÔ ÕÖ ×gØ ÙÚ Û Ü ÝÞ�ß à á âã ä åæ�ç è é ê ë

ìíîïðñòó ôgõö ÷ ølù ú û ügýþ ÿ ��� � � � �� � 	
 � ��
 ��� �� �� �� �� ��� �� � � � "! # $ %& ' ()"* + , -./ 0

12345678 9�:; < =�> ? @ AB C D�EF G H�I JK L MN O P�Q R�S TU�V W�X Y Z[ \�] ^_ ` a bc d e�fg h i�j k l

mnopqrst u�vw x y�z { | }�~� � ��� �� � ���� � ��� �� � �� � ��� ��� ��� � ���� ��� �  ¡ ¢ £�¤ ¥¦ § ¨ ©ª « ¬­ ® ¯�°± ² ³�´ µ ¶

·¸¹º»¼½¾ ¿�ÀÁ Â Ã�Ä Å Æ Ç�ÈÉ Ê Ë�Ì ÍÎ Ï Ð�ÑÒ Ó Ô�Õ Ö× Ø ÙÚ Û Ü�Ý Þ�ß à�á âã äå æ çè é ê�ë ìí î ï ðñ ò óô õ ö�÷ø ù ú�û ü ý

þÿ ��� ��� ��� 	 
�� 
� ��� � � ��� �� ��� �� � �� � !" # $�% &�' () * + , -. / 01 2 3�45 6 7�8 9 :

;< =>? @AB CDE F G�HI J K�L M N OP Q R�ST U V�W XY Z[ \] ^ _�` a�b cd ef g hi jk l m n�op q r�s t u

vwxyz{|} ~��� � ��� � � ���� � ��� �� � ��� �� ��� �� � �� � ��� ��� �  ¡ ¢£ ¤ ¥�¦§ ¨ ©�ª « ¬

­®¯°±²³´ µ�¶· ¸ ¹�º » ¼ ½�¾¿ À Á�Â ÃÄ Å Æ�Ç ÈÉ Ê�Ë ÌÍ Î ÏÐ Ñ Ò�Ó Ô�Õ Ö× Ø Ù Ú ÛÜ ÝÞ ßà áâ ã äå æ�çè é ê�ë ì í

îïðñòóôõ ö�÷ø ù ú�û ü ý þÿ � �� ��� �� �
	 ��
 � � �� � � � �� �� �� �� � ��  �! "# $
% & '

()*+,-./ 01 2 34 56 7 89 :�; <= >
? @AB C DE F GH IJ KL M N OP QR ST UV W XY Z�[ \] ^
_ ` a

bcdefghi jk l mn op q rs t�u vw x
y z{| } ~� � �� �� �� � � �� �� �� �� � �� ��� �� �
� � �

���� ¡¢ £ ¤¥ ¦§ ¨© ª«¬ ­® ¯±° ²´³ µ·¶ ¸�¹ º» ¼
½ ¾¿À Á ÂÃÄ ÅÆ Ç±È É´Ê Ë·Ì ÍÎ Ï Ð ÑÒ ÓÔÕ Ö× Ø±Ù Ú´Û Ü·Ý Þß à áâ ãäå æç è±é ê´ë ì·í

îðïñ òôó õö ÷ø ùú ûü ýþ ÿ

��� �� ��� � 	 
�� ��
 �� �

��� ��� � ��� � ���  !�" #$% & ' (*) + ,.- /*0 1

2�3 4�5 6 798 :;�< =>�? @ AB C D EF GH IJ K L*M N OP�Q R ST

U�V W�X Y Z�[ \]�^ _`�a b.c def g hi jk l�mn o pq�r st uvw x�yz { |*} ~ ��� ��� � �� ���� ��

��� ��� ���� ���� ���� � ���� �� ��  ¡ ¢£¤ ¥.¦ § ¨©�ª «�¬ ­®�¯ °�± ²³�´ µ¶ ·¸ ¹º »¼ ½¾�¿ ÀÁÃÂ

Ä�Å ÆÈÇ É Ê9Ë Ì Í�Î ÏÐ�Ñ Ò ÓÔ ÕÖ ×Ø Ù*Ú Û�ÜÝ Þ

ß�à á*â ãä�å æçéè êë�ì í.îï ð ñ�ò ó ôõ ö÷ øúù û.üý þÿ �� � �� ��� �	
 � ��
 ���� ���� � ��� � � ���� �  ! "# $%'&(') *�+ ,-/. 01'2 3 4�5 6 78 9 :; <=> ?�@ AB C�D E FG H IJ KL MN OQP�R ST UVQW XY Z[]\ ^_ `a b c de fg h

i'j kml no'p q rts u v�w xzy {|} ~ � � �'� � �� ��� �� �m� ��� ����� �� ��Q� �� ��]� ��  �¡¢ £ ¤�¥ ¦ §'¨ © ª« ¬ ­/® ¯° ±² ³´ µ/¶ ·z¸¹ º »�¼ ½ ¾ ¿À Á ÂÄÃÅ ÆÇ ÈÉ'Ê Ë ÌÍ ÎÏ ÐÑ ÒÓ ÔÖÕ × ØÙ ÚÛ Ü ÝÞ ß

à'á âmã ä åtæ çè'é ê ë�ì ízîï ð ñzòó ô õ�ö ÷ ø ùú û üý þQÿ � �� ��� ��� 	 
�� 
��� �� ���� �� �� � �� ��  ! " #$ %'& ( )* + ,- .�/0 1�243 56 798 :; <>= ?@ A B CD E F GH IJK LMN O P�QR S�TU V�W

XZY []\ ^ _a` bcad e f�g h�i jk l m n�o p qr st�u vw xyz { |}~ � ��4� ���� �� ��� � ���� �� ��� � ��� � �� �� ��� �¡  ¢£¤ ¥¦§ ¨�© ª« ¬­ ®¯ °± ² ³´µ ¶�·¸ ¹4º »>¼½ ¾¿À Á ÂÃ ÄÅ Æ'Ç ÈÉ Ê ËÍÌÎZÏ Ð�Ñ ÒÓZÔ ÕÖZ× Ø Ù�Ú Û>Ü Ý Þàß áâ ãä åæ ç è�éê ëì í îï ð ñ�òôó õ ö ÷ø ù>ú ûýü þ>ÿ ��� �� �� � �
	 �� 
��� � ��� ��� ��� � ����  !"# $%& ')( *+ ,.- / 01 23 45 6 78�9 :�; <= >? @A B

CED FHG IJLK MNEO PQHR S TU V WYX Z [�\] ^ _a`b cd eEf gh i
j kl m.n opq r)s tvuw x y z{ |} ~ �� �L� � �� �L� �� �� �� �L� � ��.� ���� � �)� � �

��� �  ¡ ¢£ ¤¥ ¦§¨ ©ª« ¬­® ¯°

±² ³´µ ¶·¸ ¹º »¼ ½¾ ¿

ÀÁÂ Ã ÄÅÆ ÇÈ ÉÊ ËÌ Í�ÎÏÑÐ Ò ÓÕÔÖÑ× Ø Ù�Ú

ÛÝÜ Þß àá âãäå æç èÕé êë

ì íî ïð.ñ òôóõ öÝ÷ øùúûü ýþÝÿ �� ���� � ��	 
�� 
 ���� � �� �� �� � �� �� � �� !�"�# $% & '


