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National foreword
This British Standard is the official English language version of 
EN 60811-5-1:1999. It was derived by CENELEC from IEC 60811-5-1:1990. 
It supersedes BS 6469-5.1:1992 which is withdrawn.

The CENELEC common modifications have been implemented at the 
appropriate places in the text and are indicated by a side line in the margin.

The UK participation in its preparation was entrusted to Technical Committee 
GEL/20, Electric cables, to Subcommittee GEL/20/3, Insulation and sheath, 
which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to 
the old number. For instance, IEC 27-1 has been renumbered as IEC 60027-1. 
For a period of time during the change over from one numbering system to the 
other, publications may contain identifiers from both systems. 

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, 
or by using the “Search” facility of the BSI Electronic Catalogue or of 
British Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.
Summary of pages
This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 18, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.
Amendments issued since publication
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Foreword

The text of the International standard 
IEC 60811-5-1:1990, prepared by IEC TC 20, 
Electric cables, together with common modifications 
prepared by the Technical Committee CENELEC 
TC 20, Electric cables, was submitted to the Unique 
Acceptance Procedure and was approved by 
CENELEC as EN 60811-5-1 on 1999-04-01.

This European Standard supersedes 
HD 505.5.1 S1:1992.

Where reference is made to HD 505.5.1 S1:1992 
(IEC 60811-5-1:1990) in another standard, users 
should refer to this EN 60811-5-1:1998 for the 
current information.

The following dates were fixed:

Annexes designated “normative” are part of the 
body of the standard. In this standard, Annex A and 
Annex ZA are normative.

Annex ZA has been added by CENELEC.

Foreword to amendment A1
The text of document 20/650/FDIS, future 
amendment 1 to IEC 60811-5-1:1990, prepared by 
IEC TC 20, Electric cables, was submitted to the 
IEC-CENELEC parallel vote and was approved by 
CENELEC as amendment A1 to EN 60811-5-1:1999 
on 2004-03-01

The following dates were fixed:
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,QVXODWLQJ�DQG�VKHDWKLQJ�PDWHULDOV�RI�HOHFWULF�DQG�RSWLFDO�ILEUH�FDEOHV�±�&RPPRQ�WHVW
PHWKRGV

3DUW����0HWKRGV�VSHFLILF�WR�ILOOLQJ�FRPSRXQGV
6HFWLRQ�2QH���'URS�SRLQW���6HSDUDWLRQ�RI�RLO��

/RZHU�WHPSHUDWXUH�EULWWOHQHVV���7RWDO�DFLG�QXPEHU��
$EVHQFH�RI�FRUURVLYH�FRPSRQHQWV���3HUPLWWLYLW\�DW�����&��

'�&��UHVLVWLYLW\�DW�����&�DQG������&

����6FRSH

�VLK7��V�GUDGQDW�VHLILFHSV�HKWW�WVH�VGRKWHPI�UR�JQLOOLI �VGQXRSPRF�IR�FLUWFHOHGQD
�GHVX�VHOEDF�HUELI�ODFLWSR�QRLWDFLQXPPRFHOHW�KWLZLXTH�WQHPS

��7KLV�6HFWLRQ�2QH�RI�3DUW���JLYHV�WKH�PHWKRGV�IRU�GURS�SRLQW��VHSDUDWLRQ�RI�RLO�
ORZHU� WHPSHUDWXUH� EULWWOHQHVV�� WRWDO� DFLG� QXPEHU�� DEVHQFH� RI� FRUURVLYH
FRPSRQHQWV��SHUPLWWLYLW\�DW�����&��G�F��UHVLVWLYLW\�DW�����&�DQG������&�

����7HVW�YDOXHV

��$Q\�WHVW�UHTXLUHPHQWV�ZKLFK�DUH�JLYHQ�LQ�WKLV�VWDQGDUG�PD\�EH�PRGLILHG�E\�WKH
UHOHYDQW�FDEOH�VWDQGDUG�WR�VXLW�WKH�QHHGV�RI�D�SDUWLFXODU�W\SH�RI�FDEOH�

����$SSOLFDELOLW\

��&RQGLWLRQLQJ� YDOXHV� DQG� WHVWLQJ� SDUDPHWHUV� DUH� HLWKHU� VSHFLILHG� LQ� WKH
PDWHULDOV�VSHFLILFDWLRQV�RU�LQ�WKH�SURGXFW�VSHFLILFDWLRQV�

����'URS�SRLQW

1RWH�� 7KHVH�WHVWV�DUH�LQWHQGHG�IRU�FODVVLILFDWLRQ�SXUSRVHV�RQO\�

�����*HQHUDO

��7KH�GURS�SRLQW�WHVW�PD\�EH�XVHG�DV�DQ�LQGLFDWLRQ�RI�WKH�PD[LPXP�WHPSHUDWXUH
WR� ZKLFK� D� ILOOLQJ� FRPSRXQG� FDQ� EH� H[SRVHG�ZLWKRXW� FRPSOHWH� OLTXHIDFWLRQ� RU
H[FHVVLYH�RLO�VHSDUDWLRQ�

  This standard specifies the test methods for filling compounds of electric and 
optical cables used with telecommunications equipment, including cables 
used in ships and in offshore applications. 
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�����0HWKRG�$��UHIHUHQFH�PHWKRG�

�������$SSDUDWXV

��$�FKURPLXP�SODWHG�EUDVV�FXS�FRQIRUPLQJ�WR�WKH�GLPHQVLRQV�VKRZQ�LQ�ILJXUH���

��$�KHDW�UHVLVWDQW�JODVV�WHVW�WXEH�FRQIRUPLQJ�WR�WKH�GLPHQVLRQV�VKRZQ�LQ�ILJXUH��
ZLWK�WKUHH�LQGHQWDWLRQV�WR�VXSSRUW�WKH�FXS�

��7KHUPRPHWHUV�ZLWK� D� UDQJH� ��� �&� WR� ���� �&� ����PP� LPPHUVLRQ��PDUNHG� LQ
GHJUHHV�&HOVLXV�ZLWK�D�VFDOH�DFFXUDF\�RI����&��7KH�EXOE�OHQJWKV�VKDOO�EH����PP
WR����PP��DQG�WKH�EXOE�GLDPHWHUV�VKDOO�EH���PP�WR���PP�

��$Q�RLO�EDWK�FRQVLVWLQJ�RI�D�����PO�EHDNHU�DQG�VXLWDEOH�RLO��D�ULQJ�VWDQG�DQG�ULQJ
IRU�WKH�VXSSRUW�RI�WKH�RLO�EDWK��FODPSV�IRU�WKH�WKHUPRPHWHUV��WZR�FRUNV�DV�VKRZQ
LQ�ILJXUH����D�SROLVKHG�PHWDO�URG�����PP�WR�����PP�LQ�GLDPHWHU�DQG�����PP�LQ
OHQJWK��DQG�D�VXLWDEOH�PHDQV�IRU�KHDWLQJ�DQG�VWLUULQJ�WKH�RLO�EDWK�

�������7HVW�SURFHGXUH

��3ODFH� WKH�FRUNV�RQ�RQH�RI� WKH� WKHUPRPHWHUV�DV�VKRZQ� LQ� ILJXUH���DQG�DGMXVW
WKH�SRVLWLRQ�RI�WKH�XSSHU�FRUN�VR�WKDW�WKH�WLS�RI�WKH�WKHUPRPHWHU�EXOE�LV�DERXW��
PP� DERYH� WKH� ERWWRP� RI� WKH� FXS� ZKHQ� WKH� DSSDUDWXV� LV� DVVHPEOHG� IRU� WHVW�
6XVSHQG� D� VHFRQG� WKHUPRPHWHU� LQ� WKH� RLO� EDWK� VR� WKDW� LWV� EXOE� LV� DW
DSSUR[LPDWHO\�WKH�VDPH�OHYHO�DV�WKH�EXOE�RI�WKH�WKHUPRPHWHU�LQ�WKH�WHVW�WXEH�

��)LOO�WKH�FXS�E\�SUHVHQWLQJ�LWV�ODUJHU�RSHQLQJ�LQWR�WKH�ILOOLQJ�FRPSRXQG�XQWLO�WKH
FXS�LV�ILOOHG��WDNLQJ�FDUH�WR�DYRLG�ZRUNLQJ�WKH�ILOOLQJ�FRPSRXQG�DV�IDU�DV�SRVVLEOH�
&XW�DZD\�H[FHVV�FRPSRXQG��7KH�FXS�VKDOO�EH�KHOG�LQ�D�YHUWLFDO�SRVLWLRQ�ZLWK�LWV
VPDOOHU�RSHQLQJ�DW�WKH�ERWWRP�ZKLOH�LW�LV�JHQWO\�SUHVVHG�GRZQ�RYHU�WKH�PHWDO�URG
XQWLO� WKH� URG�SURWUXGHV�DERXW� ���PP�DERYH� WKH� ODUJHU� RSHQLQJ��3UHVV� WKH� URG
DJDLQVW� WKH� FXS� LQ� VXFK� D� PDQQHU� WKDW� WKH� URG� PDNHV� FRQWDFW� ZLWK� ERWK� WKH
XSSHU�DQG�ORZHU�SHULSKHULHV�RI�WKH�FXS��0DLQWDLQ�WKLV�FRQWDFW�ZKLOH�URWDWLQJ�WKH
FXS�DURXQG� LWV�D[LV�DQG�VLPXOWDQHRXVO\�PRYLQJ� WKH�FXS�GRZQ� WKH� URG�XQWLO� WKH
FXS�SDVVHV�RYHU�WKH�ORZHU�HQG�RI�WKH�URG��7KLV�VSLUDO�OLNH�PRWLRQ�ZLOO�FDXVH�WKH
FRPSRXQG� WR�DGKHUH�DORQJ� WKH� URG� OHDYLQJ�D�FRQLFDO� YRLG�RI� FRPSRXQG� LQ� WKH
FXS�DQG�D�FRPSRXQG�FRDWLQJ�KDYLQJ�UHSURGXFLEOH�JHRPHWU\�RQ�WKH�LQVLGH�RI�WKH
FXS�

��3ODFH�WKH�FXS�DQG�WKH�WKHUPRPHWHU�LQ�WKH�WHVW�WXEH�DQG�VXVSHQG�WKH�WHVW�WXEH
LQ� WKH�RLO�EDWK�ZLWK� WKH�RLO� OHYHO�ZLWKLQ���PP�RI� WKH� ULP�� ,I� WKH�FRUN�KROGLQJ� WKH
WKHUPRPHWHU�LQ�WKH�WHVW�WXEH�KDV�EHHQ�SURSHUO\�FKRVHQ��WKH����PP�LPPHUVLRQ
PDUN� RQ� WKH� WKHUPRPHWHU� ZLOO� FRLQFLGH� ZLWK� WKH� ORZHU� HGJH� RI� WKH� FRUN�� 7KH
DVVHPEO\�VKRXOG�EH�LPPHUVHG�WR�WKLV�SRLQW�
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��6WLU�WKH�RLO�EDWK�DQG�KHDW�DW�D�UDWH�RI���.�PLQ�WR���.�PLQ�XQWLO�WKH�EDWK�UHDFKHV
D� WHPSHUDWXUH� DSSUR[LPDWHO\� ��� �&� EHORZ� WKH� H[SHFWHG� GURS�SRLQW� RI� WKH
FRPSRXQG��7KHQ�UHGXFH�WKH�UDWH�RI�KHDWLQJ�VR�WKDW�WKH�WHPSHUDWXUH�LQ�WKH�WHVW
WXEH�ZLOO�EH�ZLWKLQ����&�RU�OHVV�RI�WKH�WHPSHUDWXUH�LQ�WKH�RLO�EDWK�EHIRUH�WKH�RLO
EDWK�WHPSHUDWXUH�LQFUHDVHV�DQ�DGGLWLRQDO�����.�

��&RQWLQXH�KHDWLQJ�DW�D�UDWH�VXFK�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�WHPSHUDWXUH�LQ
WKH� WHVW� WXEH� DQG� LQ� WKH� RLO� EDWK� LV�PDLQWDLQHG� EHWZHHQ� �� �&� DQG� �� �&�� 7KLV
FRQGLWLRQ�LV�HVWDEOLVKHG�ZKHQ�WKH�RLO�EDWK�LV�KHDWHG�DW�D�UDWH�RI�DERXW���.�PLQ�WR
���� .�PLQ�� $V� WKH� WHPSHUDWXUH� LQFUHDVHV�� PDWHULDO� ZLOO� JUDGXDOO\� SURWUXGH
WKURXJK� WKH� RULILFH� RI� WKH� FXS��:KHQ� WKH� ILUVW� GURS� RI� PDWHULDO� IDOOV�� QRWH� WKH
WHPSHUDWXUH�RQ�WKH�WZR�WKHUPRPHWHUV�

�������([SUHVVLRQ�RI�UHVXOWV

��5HFRUG� WKH� DYHUDJH� RI� WKH� WZR� WKHUPRPHWHUV� DV� WKH� GURS�SRLQW� RI� WKH� ILOOLQJ
FRPSRXQG�

�����0HWKRG�%

�������$SSDUDWXV

��$�FKURPLXP�SODWHG�EUDVV�FXS�FRQIRUPLQJ�WR�WKH�GLPHQVLRQV�VKRZQ�LQ�ILJXUH���
7KH�FXS�PD\�EH�PDGH�IURP�DQRWKHU�VXLWDEOH�PHWDO�ZKLFK�LV�QRW�DIIHFWHG�E\�WKH
FRPSRXQG�EHLQJ�WHVWHG��7KH�WRS�RI�WKH�FXS�DQG�WKH�ERWWRP�RI�WKH�WXEH�IRUPLQJ
WKH�RULILFH�DUH�VPRRWK��SDUDOOHO�WR�HDFK�RWKHU��DQG�DW�ULJKW�DQJOHV�WR�WKH�D[LV�RI
WKH� FXS�� 7KH� ZLGH� SDUW� RI� WKH� FXS� KDV� DQ� DSSUR[LPDWHO\� KHPLVSKHULFDO� ORZHU
SRUWLRQ�DQG�DQ�LQWHUQDO�GHSWK�VXFK�WKDW�ZKHQ�D�VWHHO�EDOO�����PP�LQ�GLDPHWHU�LV
SODFHG�LQ�WKH�FXS��WKH�WRS�RI�WKH�EDOO�LV�������������PP�DERYH�WKH�ERWWRP�RI�WKH
WXEH� IRUPLQJ� WKH� RULILFH�� 7KH� ERWWRP� HGJH� RI� WKH� RULILFH� VKRXOG� KDYH� QHLWKHU
FKDPIHU�QRU�UDGLXV�

��$� F\OLQGULFDO� PHWDO� VOHHYH�� DWWDFKHG� WR� WKH� WKHUPRPHWHU�� DQG� D� PHWDO� FDVH
ZKLFK� VFUHZV� WR� WKH� VOHHYH�� FRQIRUPLQJ� WR� WKH�GLPHQVLRQV� VKRZQ� LQ� ILJXUHV��
DQG���� 7KH�PHWDO� VOHHYH� LV� IL[HG� WR� WKH� WKHUPRPHWHU� VR� WKDW��ZKHQ� WKH�PHWDO
FDVH�LV�VFUHZHG�RQ�WR�WKH�VOHHYH��WKH�ERWWRP�RI�WKH�WKHUPRPHWHU�EXOE� LV������
����PP�EHORZ�WKH�ULP�VWRS�DQG�WKH�WKHUPRPHWHU�VWHP�LV�FRD[LDO�ZLWK�WKH�VOHHYH
DQG�FDVH��7KH�WKHUPRPHWHU�LV�IL[HG�WR�WKH�VOHHYH�ZLWK�FHPHQW�WKDW�LV�VXLWDEOH�IRU
WKH�WHPSHUDWXUH�UDQJH�RI�WKH�WKHUPRPHWHU�
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