
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

BRITISH STANDARD BS EN
61663-1:2000
IEC
61663-1:1999

The European Standard EN 61663-1:1999 has the status of a
British Standard

ICS 33.040.01;33.180.01

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Lightning protection Ð
Telecommunication
lines Ð

Part 1: Fibre optic installations

Full document details: BS EN 61663-1:2000

http://www.avadocuments.com/doc/bs-en-61663-1-2000
http://www.avadocuments.com/doc/bs-en-61663-1-2000


This British Standard, having
been prepared under the
direction of the Electrotechnical
Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 June 2000

 BSI 06-2000

ISBN 0 580 34479 7

BS EN 61663-1:2000

Amendments issued since publication

Amd. No. Date Comments

National foreword

This British Standard is the official English language version of EN 61663-1:1999. It
is identical with IEC 61663-1:1999.

The UK participation in its preparation was entrusted to Technical Committee
GEL/81, Protection against lightning, which has the responsibility to:

Ð aid enquirers to understand the text;

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

Ð monitor related international and European developments and promulgate
them in the UK.

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

Attention is drawn to the fact that CEN and CENELEC Standards normally include
an annex which lists normative references to international publications with their
corresponding European publications. The British Standards which implement
international or European publications referred to in this document may be found in
the BSI Standards Catalogue under the section entitled ªInternational Standards
Correspondence Indexº, or by using the ªFindº facility of the BSI Standards
Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

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

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 36, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

Full document details: BS EN 61663-1:2000

http://www.avadocuments.com/doc/bs-en-61663-1-2000
http://www.avadocuments.com/doc/bs-en-61663-1-2000


Full document details: BS EN 61663-1:2000

http://www.avadocuments.com/doc/bs-en-61663-1-2000
http://www.avadocuments.com/doc/bs-en-61663-1-2000


Page 2

EN 61663-1:1999

Full document details: BS EN 61663-1:2000

http://www.avadocuments.com/doc/bs-en-61663-1-2000
http://www.avadocuments.com/doc/bs-en-61663-1-2000


��%6,��������

&217(176

3DJH

&ODXVH

� 6FRSH�DQG�REMHFW ����������������������������������������������������������������������������������������������������������� �

� 1RUPDWLYH�UHIHUHQFHV ���������������������������������������������������������������������������������������������������� �

� 'HILQLWLRQV ��������������������������������������������������������������������������������������������������������������������� �

� 5HIHUHQFH�FRQILJXUDWLRQ ������������������������������������������������������������������������������������������������� �

� &RQVWUXFWLRQ�FKDUDFWHULVWLFV�RI�WKH�FDEOH ������������������������������������������������������������������������ �

��� *HQHUDO ���������������������������������������������������������������������������������������������������������������� �

��� )DLOXUH�FXUUHQW�IRU�EXULHG�FDEOHV ��������������������������������������������������������������������������� �

��� )DLOXUH�FXUUHQW�IRU�DHULDO�FDEOHV����������������������������������������������������������������������������� �

� 1HHG�IRU�SURWHFWLRQ ������������������������������������������������������������������������������������������������������ ��

� 3URWHFWLYH�PHDVXUHV ���������������������������������������������������������������������������������������������������� ��

��� *HQHUDO �������������������������������������������������������������������������������������������������������������� ��

��� 'LHOHFWULF�RU�PHWDO�IUHH�FDEOHV����������������������������������������������������������������������������� ��

��� &KRLFH�RI�FDEOH�FKDUDFWHULVWLFV�IRU�ERWK�EXULHG�DQG�DHULDO�LQVWDOODWLRQV ����������������� ��

��� 8VH�RI�VKLHOG�ZLUH�IRU�EXULHG�FDEOHV��������������������������������������������������������������������� ��

��� 5RXWH�UHGXQGDQF\ ���������������������������������������������������������������������������������������������� ��

$QQH[HV

$��QRUPDWLYH� )UHTXHQF\�RI�SULPDU\�IDLOXUHV�)S�IRU�EXULHG�DQG�DHULDO�FDEOHV�DQG
IRU�FDEOHV�HQWHULQJ�D�VWUXFWXUH�H[SRVHG�WR�GLUHFW�OLJKWQLQJ�VWURNHV �������������� ��

%��QRUPDWLYH� 6KHDWK�EUHDNGRZQ�FXUUHQW�,V�IRU�ERWK�EXULHG�DQG�DHULDO�FDEOHV ������������������� ��

&��QRUPDWLYH� 6KLHOGLQJ�IDFWRU�YDOXHV ������������������������������������������������������������������������������ ��

'��QRUPDWLYH� 5RXWH�UHGXQGDQF\�IRU�ERWK�EXULHG�DQG�DHULDO�FDEOHV����������������������������������� ��

(��LQIRUPDWLYH� 'DPDJH�FRUUHFWLRQ�IDFWRU�.G���������������������������������������������������������������������� ��

)��LQIRUPDWLYH� 7ROHUDEOH�IUHTXHQF\�RI�SULPDU\�IDLOXUHV�)D ������������������������������������������������� ��

*��QRUPDWLYH� 7HVWV�IRU�VXUJH�FXUUHQW�UHVLVWLELOLW\ ������������������������������������������������������������� ��

+��LQIRUPDWLYH� 3URFHGXUH�IRU�GHWHUPLQLQJ�WKH�IDLOXUH�FXUUHQW ��������������������������������������������� ��

,��LQIRUPDWLYH� %LEOLRJUDSK\ ���������������������������������������������������������������������������������������������� ��

=$��QRUPDWLYH��1RUPDWLYH�UHIHUHQFHV�WR�LQWHUQDWLRQDO�SXEOLFDWLRQV�ZLWK�WKHLU�FRUUHVSRQGLQJ
(XURSHDQ�SXEOLFDWLRQV ������������������������������������������������������������������������������� ��
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/,*+71,1*�3527(&7,21�±�7(/(&20081,&$7,21�/,1(6�±

3DUW����)LEUH�RSWLF�LQVWDOODWLRQV

�� 6FRSH�DQG�REMHFW

7KLV� SDUW� RI� ,(&� ������ FRQFHUQV� WKH� OLJKWQLQJ� SURWHFWLRQ� RI� WHOHFRPPXQLFDWLRQ� OLQHV� LQ� ILEUH
RSWLF�LQVWDOODWLRQV�

,WV�REMHFW�LV�WR�OLPLW�WKH�QXPEHU�RI�SRVVLEOH�SULPDU\�IDLOXUHV�RFFXUULQJ�LQ�WKH�RSWLFDO�ILEUH�FDEOH
LQ� D� VSHFLILHG� LQVWDOODWLRQ� WR� ZLWKLQ� YDOXHV� ZKLFK� DUH� ORZHU� WKDQ� RU� HTXDO� WR� WKH� OLPLW� YDOXH�
GHILQHG�DV�WKH�WROHUDEOH�IUHTXHQF\�RI�SULPDU\�IDLOXUHV�

&RQVHTXHQWO\� WKLV� VWDQGDUG� SRLQWV� RXW� WKH� PHWKRG� IRU� FDOFXODWLQJ� WKH� SRVVLEOH� QXPEHU� RI
SULPDU\� IDLOXUHV�� FKRRVLQJ� WKH� IHDVLEOH� SURWHFWLYH� PHDVXUHV� DQG� LQGLFDWLQJ� WKH� WROHUDEOH
IUHTXHQF\�RI�SULPDU\�IDLOXUHV�

6HFRQGDU\�IDLOXUHV�DUH�QRW�FRQVLGHUHG�LQ�WKLV�VWDQGDUG�

7KH� WHVWV� GHVFULEHG� LQ� DQQH[�*� RI� WKLV� VWDQGDUG� DUH� FRQYHQLHQW� RQO\� IRU� WKH� ULVN� HYDOXDWLRQ
DVVRFLDWHG� ZLWK� OLJKWQLQJ� LQ� ILEUH� RSWLF� LQVWDOODWLRQV�� 7HVWV� IRU� WKH� TXDOLILFDWLRQ� RI� D� FDEOH
GHVLJQ�DUH�RXWVLGH�WKH�VFRSH�RI�WKLV�VWDQGDUG�

�� 1RUPDWLYH�UHIHUHQFHV

7KH� IROORZLQJ�QRUPDWLYH�GRFXPHQWV� FRQWDLQ� SURYLVLRQV�ZKLFK�� WKURXJK� UHIHUHQFH� LQ� WKLV� WH[W�
FRQVWLWXWH� SURYLVLRQV� RI� WKLV� SDUW� RI� ,(&�������� )RU� GDWHG� UHIHUHQFHV�� VXEVHTXHQW
DPHQGPHQWV� WR�� RU� UHYLVLRQV�RI�� DQ\�RI� WKHVH�SXEOLFDWLRQV�GR�QRW� DSSO\��+RZHYHU�� SDUWLHV� WR
DJUHHPHQWV�EDVHG�RQ� WKLV�SDUW�RI� ,(&�������DUH�HQFRXUDJHG� WR� LQYHVWLJDWH� WKH�SRVVLELOLW\�RI
DSSO\LQJ� WKH�PRVW� UHFHQW� HGLWLRQV�RI� WKH� QRUPDWLYH� GRFXPHQWV� LQGLFDWHG� EHORZ��)RU� XQGDWHG
UHIHUHQFHV��WKH�ODWHVW�HGLWLRQ�RI� WKH�QRUPDWLYH�GRFXPHQW�UHIHUUHG�WR�DSSOLHV��0HPEHUV�RI� ,(&
DQG�,62�PDLQWDLQ�UHJLVWHUV�RI�FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�6WDQGDUGV�

,(&�������������$VVHVVPHQW�RI�WKH�ULVN�RI�GDPDJH�GXH�WR�OLJKWQLQJ

,(&���������������3URWHFWLRQ�RI�VWUXFWXUH�DJDLQVW�OLJKWQLQJ�±�3DUW����*HQHUDO�SULQFLSOHV

,(&�����������������3URWHFWLRQ�RI�VWUXFWXUHV�DJDLQVW� OLJKWQLQJ�±�3DUW����*HQHUDO�SULQFLSOHV�±
6HFWLRQ����*XLGH�$��6HOHFWLRQ�RI�SURWHFWLRQ�OHYHOV�IRU�OLJKWQLQJ�SURWHFWLRQ�V\VWHPV

,(&� �������������� 3URWHFWLRQ� DJDLQVW� OLJKWQLQJ� HOHFWURPDJQHWLF� LPSXOVH� ±� 3DUW���� *HQHUDO
SULQFLSOHV

,78� /LJKWQLQJ� +DQGERRN�� 7KH� SURWHFWLRQ� RI� WHOHFRPPXQLFDWLRQ� OLQHV� DQG� HTXLSPHQW� DJDLQVW
OLJKWQLQJ�GLVFKDUJHV��,78�������������DQG�����
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�� 'HILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�SDUW�RI�,(&��������WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

���
SULPDU\�IDLOXUHV
SULPDU\� IDLOXUHV� RQ� WKH� RSWLFDO� ILEUH� FDEOH� DUH� WKRVH�ZKLFK� FDXVH� WKH� LQWHUUXSWLRQ� RI� VHUYLFH
GXH�WR�EUHDNDJH�RI�RQH�RU�PRUH�RSWLFDO�ILEUHV��DQ�XQDFFHSWDEOH�LQFUHDVH�LQ�DWWHQXDWLRQ�RI�WKH
RSWLFDO� ILEUH�� RU� DQ� LQWHUUXSWLRQ� LQ� WKH� UHPRWH� SRZHU� VXSSO\� LQ� WKH� HTXLSPHQW� LI� SRZHUHG� E\
PHWDOOLF�FRQGXFWRUV�LQVLGH�WKH�RSWLFDO�FDEOH�

3ULPDU\� IDLOXUHV�DUH�DOVR� WKRVH� WKDW�GDPDJH� WKH�FDEOH�� VXFK�DV�GHVWUXFWLRQ�RI� WKH�SURWHFWLYH
FRYHULQJ��PRLVWXUH�EDUULHU�� LQWHUFRQQHFWLQJ�HOHPHQWV�DQG�SURWHFWLYH� MHOO\��ZKLFK��GXH� WR�RWKHU
PHFKDQLVPV� DFWLQJ� RQ� WKH� GDPDJH�� OHDG� WR� DQ� XQDFFHSWDEOH� LQFUHDVH� LQ� DWWHQXDWLRQ� RI� WKH
RSWLFDO�ILEUH

���
VHFRQGDU\�IDLOXUHV
VHFRQGDU\� IDLOXUHV� RQ� WKH� RSWLFDO� ILEUH� FDEOH� DUH� WKRVH� WKDW� GDPDJH� WKH� FDEOH�� VXFK� DV� WKH
SXQFWXULQJ�RI�WKH�SODVWLF�SURWHFWLYH�FRYHULQJ��SLQKROLQJ���EXW�GR�QRW�FDXVH�SULPDU\�IDLOXUHV

���
IUHTXHQF\�RI�SULPDU\�IDLOXUHV��)S�
DYHUDJH� DQQXDO� QXPEHU� RI� H[SHFWHG� SULPDU\� IDLOXUHV� LQ� DQ� RSWLFDO� ILEUH� LQVWDOODWLRQ� GXH� WR
GLUHFW� OLJKWQLQJ� IODVKHV�� 7KH� LQYHUVH� RI� WKH� )S� GXH� WR� OLJKWQLQJ� ZLOO� \LHOG� WKH� PHDQ� WLPH
EHWZHHQ�SULPDU\�IDLOXUH�LQ�\HDUV

���
ULVN�RI�SULPDU\�IDLOXUHV��5G�
SUREDEOH�DYHUDJH�DQQXDO�ORVV�RI�IXQFWLRQ�LQ�WKH�RSWLFDO�ILEUH�LQVWDOODWLRQ�GXH�WR�GLUHFW�OLJKWQLQJ
IODVKHV

���
WROHUDEOH�IUHTXHQF\�RI�SULPDU\�IDLOXUHV��)D�
PD[LPXP�YDOXH�RI�H[SHFWHG�DYHUDJH�DQQXDO� IUHTXHQF\�RI�SULPDU\� IDLOXUHV� LQ�DQ�RSWLFDO� ILEUH
LQVWDOODWLRQ� GXH� WR� GLUHFW� OLJKWQLQJ� IODVKHV� QRW� UHTXLULQJ� DGGLWLRQDO� SURWHFWLYH� PHDQV� GXH� WR
GLUHFW�OLJKWQLQJ�IODVKHV

���
WROHUDEOH�ULVN�RI�SULPDU\�IDLOXUHV��5D�
PD[LPXP�OHYHO�RI�WKH�ULVN�RI�SULPDU\�IDLOXUHV��5G��GXH�WR�GLUHFW�OLJKWQLQJ�IODVKHV��QRW�UHTXLULQJ
DGGLWLRQDO�SURWHFWLYH�PHDQV

���
GLUHFW�OLJKWQLQJ�IODVK
OLJKWQLQJ� IODVK� WR�DHULDO�FDEOH�RU� WR� WKH�JURXQG�VXUIDFH�ZLWKLQ� WKH�HTXLYDOHQW�DUFLQJ�GLVWDQFH�
'��IURP�EXULHG�FDEOH

���
GLUHFW�OLJKWQLQJ�IODVK�IUHTXHQF\��1G�
H[SHFWHG�DYHUDJH�DQQXDO�QXPEHU�RI�GLUHFW�OLJKWQLQJ�IODVKHV�WR�DQ�RSWLFDO�ILEUH�LQVWDOODWLRQ
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���
HTXLYDOHQW�DUFLQJ�GLVWDQFH��'�
DYHUDJH�GLVWDQFH�IURP�EXULHG�FDEOH�DW�ZKLFK�D�OLJKWQLQJ�IODVK�FDQ�DUF�WR�WKH�FDEOH

����
IDLOXUH�FXUUHQW��,D�
PLQLPXP� SHDN� YDOXH� RI� WKH� OLJKWQLQJ� FXUUHQW� JLYLQJ� ULVH� WR� D� GLUHFW� DUF� RQ� WKH� FDEOH� DQG
FDXVLQJ�SULPDU\�IDLOXUHV

����
VKHDWK�EUHDNGRZQ�FXUUHQW��,V�
FXUUHQW� IORZLQJ� LQ� WKH� PHWDOOLF� VKHDWK� ZKLFK� FDXVHV� EUHDNGRZQ� YROWDJHV� EHWZHHQ� PHWDOOLF
HOHPHQWV�LQVLGH�WKH�FDEOH�FRUH�DQG�WKH�PHWDOOLF�VKHDWK��WKXV�OHDGLQJ�WR�SULPDU\�IDLOXUHV

����
FRQQHFWLRQ�FXUUHQW��,F�
PLQLPXP� FXUUHQW� YDOXH� FDXVLQJ� SULPDU\� IDLOXUHV� �VHH� ������ HYDOXDWHG�ZLWK� WKH� WHVW� IRU� VXUJH
FXUUHQW�UHVLVWLELOLW\�RI�WKH�LQWHUFRQQHFWLQJ�HOHPHQWV��VHH�*���

����
LQWHUFRQQHFWLQJ�HOHPHQWV
PHWDOOLF�HOHPHQWV�FRQQHFWLQJ�PHWDOOLF�SDUWV�RI�RSWLFDO�ILEUH�FDEOH�DW�MRLQWV�DQG�FDEOH�HQGV

����
WHVW�FXUUHQW��,W�
FXUUHQW�FDXVLQJ�SULPDU\�IDLOXUHV�ZKLFK�LV�HYDOXDWHG�ZLWK� WKH�WHVW� IRU�VXUJH�FXUUHQW�UHVLVWLELOLW\
VKRZQ� LQ� *��� IRU� LQWHUFRQQHFWLQJ� HOHPHQWV� DQG� LQ� *��� RU� *��� IRU� EXULHG� RU� DHULDO� FDEOHV
UHVSHFWLYHO\

����
LPSXOVH�FXUUHQW��,S�
FXUUHQW� WR� EH� XVHG� LQ� WKH� WHVW� IRU� VXUJH� FXUUHQW� UHVLVWLELOLW\� RI� RSWLFDO� ILEUH� FDEOHV�� 7KH� WHVW
JHQHUDWRU�RI�WKLV�FXUUHQW�LV�XQGHU�FRQVLGHUDWLRQ�>�@


127(�± 7HVW�FXUUHQWV�XVHG�LQ�FHUWDLQ�FRXQWULHV�LQFOXGH�WKH�IROORZLQJ�

± GRXEOH�H[SRQHQWLDO�ZDYHIRUP�FXUUHQW�ZLWK� D� ULVH� WLPH�RI� ����V�DQG�D� WLPH� WR�KDOI� YDOXH�RI� �����V� ���������V
ZDYHIRUP��

± GDPSHG�RVFLOODWRU\�FXUUHQW�ZLWK�D�PD[LPXP�WLPH�WR�SHDN�YDOXH�RI�����V�DQG�D�PD[LPXP�IUHTXHQF\�RI����N+]�
7KH�WLPH�WR�KDOI�YDOXH�RI� LWV�ZDYHIRUP�HQYHORSH�VKDOO�EH�����V�WR�����V��7KHVH�YDOXHV�DSSO\�WR�WKH�ZDYHIRUPV
PHDVXUHG�ZLWK�WKH�WHVW�VDPSOH�LQ�SODFH�

����
EUHDNGRZQ�YROWDJH��8E�
LPSXOVH�EUHDNGRZQ�YROWDJH�EHWZHHQ�PHWDOOLF�HOHPHQWV� LQVLGH�WKH�FDEOH�FRUH�DQG�WKH�PHWDOOLF
VKHDWK�RI�WKH�RSWLFDO�FDEOH

BBBBBBBB

�� )LJXUHV�LQ�VTXDUH�EUDFNHWV�UHIHU�WR�WKH�ELEOLRJUDSK\�JLYHQ�LQ�DQQH[�,�
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����
GDPDJH�FRUUHFWLRQ�IDFWRU��.G�
IDFWRU�ZKLFK�DOORZV�D�FRQVHUYDWLYH�HYDOXDWLRQ�RI�WKH�IUHTXHQF\�RI�SULPDU\�IDLOXUHV

127(�±�7KH�GHULYDWLRQ�RI�IDFWRU�.G�LV�H[SODLQHG�LQ�DQQH[�(�

����
VXUJH�SURWHFWLYH�GHYLFH��63'�
GHYLFH�WKDW�LV�LQWHQGHG�WR�OLPLW�WUDQVLHQW�RYHUYROWDJHV�DQG�GLYHUW�VXUJH�FXUUHQWV��,W�FRQWDLQV�DW
OHDVW�RQH�QRQ�OLQHDU�FRPSRQHQW

����
HTXLSRWHQWLDO�ERQGLQJ�EDU��(%%�
DQ�HOHFWULFDOO\� FRQGXFWLYH�EDU�ZKRVH�HOHFWULF�SRWHQWLDO� LV� XVHG�DV� FRPPRQ� UHIHUHQFH�� DQG� WR
ZKLFK� PHWDO� LQVWDOODWLRQ�� H[WUDQHRXV� FRQGXFWLYH� SDUWV�� HOHFWULFDO� SRZHU� DQG
WHOHFRPPXQLFDWLRQ�OLQHV�DQG�RWKHU�FDEOHV�FDQ�EH�ERQGHG��VHH�,(&���������

����
GLUHFW�OLJKWQLQJ�FXUUHQW�WR�DHULDO�FDEOHV��-�
WKH�PLQLPXP�OLJKWQLQJ�FXUUHQW�ZKLFK�VWULNHV�DQ�DHULDO�FDEOH�FDXVLQJ�D�IODVKRYHU�WR�JURXQG

����
H[SRVHG�VWUXFWXUH
D�VWUXFWXUH��H�J��WHOHFRPPXQLFDWLRQ�WRZHU��KLJK�EXLOGLQJ��ZKLFK�QHHGV�WR�EH�SURWHFWHG�DJDLQVW
GLUHFW�OLJKWQLQJ�VWURNHV��DV�UHTXLUHG�E\�,(&����������

����
WKXQGHUVWRUP�GD\V��7G�
QXPEHU�RI�WKXQGHUVWRUP�GD\V�SHU�\HDU�REWDLQHG�IURP�LVRNHUDXQLF�PDSV��VHH�,(&�����������

����
JURXQG�IODVK�GHQVLW\��1J�
DYHUDJH�JURXQG�IODVK�GHQVLW\�H[SUHVVHG�LQ�IODVKHV�SHU�VTXDUH�NLORPHWUH�SHU�\HDU��FRQFHUQLQJ
WKH�UHJLRQ�ZKHUH�WKH�VWUXFWXUH�RU�WKH�RSWLFDO�ILEUH�FDEOH�LV�ORFDWHG

����
OLJKWQLQJ�FROOHFWLRQ�DUHD
DQ� DUHD� RI� JURXQG� VXUIDFH� ZKLFK� KDV� WKH� VDPH� DQQXDO� IUHTXHQF\� RI� GLUHFW� OLJKWQLQJ� DV� WKH
VWUXFWXUH�RU�WKH�OLQH

����
VWURNH�GLYHUVLRQ�IDFWRU
IRU� DQ� LVRODWHG�VWUXFWXUH�RU� OLQH�� WKH� OLJKWQLQJ�FROOHFWLRQ�DUHD� LV� WKH�DUHD�HQFORVHG�ZLWKLQ� WKH
ERUGHU�OLQH�REWDLQHG�IURP�WKH�LQWHUFHSWLRQ�EHWZHHQ�WKH�JURXQG�VXUIDFH�DQG�D�VWUDLJKW�OLQH�ZLWK
���� VORSH�ZKLFK� SDVVHV� IURP� WKH� XSSHU� SDUWV� RI� WKH� VWUXFWXUH� RU� OLQH� �WRXFKLQJ� LW� WKHUH�� DQG
URWDWLQJ� DURXQG� LW�� 7KH� QXPEHU� ��� ZKLFK� LV� WKH� UHYHUVH� RI� WKH� VORSH� QXPEHU�� LV� WKH� VWURNH
GLYHUVLRQ�IDFWRU��VHH�,(&�����������

����
WHOHFRPPXQLFDWLRQ�OLQH�RU�QHWZRUN
D� WUDQVPLVVLRQ�PHGLXP� LQWHQGHG� IRU�FRPPXQLFDWLRQ�EHWZHHQ�HTXLSPHQW� WKDW�PD\�EH� ORFDWHG
LQ�VHSDUDWH�EXLOGLQJV
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�� 5HIHUHQFH�FRQILJXUDWLRQ

)LJXUH� �� UHSUHVHQWV� WKH� UHIHUHQFH� FRQILJXUDWLRQ� IRU� RSWLFDO� ILEUH� LQVWDOODWLRQV�� ZKHUH� WKH
FRQQHFWLRQV� ZLWK� RSWLFDO� ILEUH� FDEOHV� EHWZHHQ� WZR� VZLWFKHV�� EHWZHHQ� VZLWFK� DQG� OLQH
WHUPLQDWLRQ��DQG�EHWZHHQ�VZLWFK�DQG�OLQH�HTXLSPHQW�DUH�VKRZQ�

)LEUH�RSWLF�FDEOH

)LEUH�RSWLF
FDEOH

)LEUH�RSWLF
FDEOH

0HWDOOLF�FDEOH

/706

/76�/7

,(&���������

6 VZLWFK

0 HTXLSPHQW

/7 OLQH�WHUPLQDWLRQ

(TXLSPHQW��H�J��PXOWLSOH[RU��RSWLFDO�QHWZRUN�XQLW

)LJXUH���±�5HIHUHQFH�FRQILJXUDWLRQ

127(�±�)RU� WKH� UHTXLUHPHQWV�RQ�SURWHFWLRQ�DJDLQVW� OLJKWQLQJ�RI� WKH�PHWDOOLF� FDEOH� LQVWDOODWLRQ�EHWZHHQ�HTXLSPHQW
DQG�VXEVFULEHU��VHH�>�@�

�� &RQVWUXFWLRQ�FKDUDFWHULVWLFV�RI�WKH�FDEOH

���� *HQHUDO

7KLV�VWDQGDUG�DSSOLHV�WR�WKH�IROORZLQJ�W\SHV�RI�RSWLFDO�ILEUH�FDEOHV�

± W\SH�$�� FDEOH�ZLWK� GLHOHFWULF� FRUH� EXW� KDYLQJ� QR�PHWDO� HOHPHQWV� �GLHOHFWULF�� RU�PHWDO�IUHH
FDEOH��

± W\SH� %�� FDEOH� ZLWK� GLHOHFWULF� FRUH� DQG� PHWDO� VKHDWK� RU� VKHDWKV�� WKHUH� DUH� QR� PHWDO
HOHPHQWV� LQ� WKH� FRUH� RI� WKH� FDEOH� ZKLFK� KDV� D� PHWDO� VKHDWK� �IRU� H[DPSOH� WKH� PRLVWXUH
EDUULHU��RU�D�PHWDOOLF�VXSSRUWLQJ�ZLUH�

± W\SH�&��FDEOH�ZLWK�PHWDO� HOHPHQWV� LQ� WKH�FRUH�DQG�ZLWK�D�PHWDO� VKHDWK�RU� VKHDWKV�� WKHUH
DUH� PHWDO� HOHPHQWV�� VXFK� DV� FRQGXFWRUV� RU� VWUHQJWK� PHPEHUV�� LQ� WKH� FRUH� RI� WKH� FDEOH
ZKLFK�KDV�RQH�RU�PRUH�PHWDO�VKHDWKV�

± W\SH�'��FDEOH�ZLWK�PHWDO�HOHPHQWV�LQ�WKH�FRUH�DQG�ZLWKRXW�D�PHWDO�VKHDWK�

)RU�FDEOH�W\SHV�%��&�DQG�'��WKH�SRVVLEOH�YDOXH�RI�IDLOXUH�FXUUHQW��,D��VKDOO�EH�HYDOXDWHG�
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���� )DLOXUH�FXUUHQW�IRU�EXULHG�FDEOHV

7KH�IDLOXUH�FXUUHQW��,D��LV�WKH�ORZHU�YDOXH�RI�WKH�IROORZLQJ�YDOXHV��ILJXUH�����VHH�+����

,F�PLQLPXP�VKHDWK�FXUUHQW�FDXVLQJ
����DUFV�DW�WKH�FRQQHFWLQJ�HOHPHQWV

,V�PLQLPXP�VKHDWK�FXUUHQW��FDXVLQJ
����WKH�EUHDNGRZQ�YROWDJH��8E�

,W�WHVW�FXUUHQW

,F
8E

,V
,W,V

0HWDO�VKHDWK�V�

0HWDO�HOHPHQW�V�

&RQQHFWLRQ�WR�HDUWK�QRW
PDQGDWRU\

/LQH�WHUPLQDWLRQ�RU
FRQQHFWLRQ�SRLQW

,(&���������

)LJXUH���±�&XUUHQWV�LQ�D�FDEOH�WHVW�VDPSOH

± WZLFH�WKH�FRQQHFWLRQ�FXUUHQW��,F��HYDOXDWHG�ZLWK�WKH�WHVW�IRU�VXUJH�FXUUHQW�UHVLVWLELOLW\�RI�WKH
LQWHUFRQQHFWLQJ�HOHPHQWV��VHH�*����

± WKH� WHVW� FXUUHQW�� ,W�� HYDOXDWHG� ZLWK� WKH� W\SH� WHVW� IRU� VXUJH� FXUUHQW� UHVLVWLELOLW\� IRU� EXULHG
FDEOHV�VKRZQ�LQ�*���

± WZLFH� WKH� VKHDWK� EUHDNGRZQ� FXUUHQW�� ,V�� IORZLQJ� LQ� WKH� FDEOH� VKHDWK�� ZKLFK� FDXVHV
EUHDNGRZQ� YROWDJH� EHWZHHQ� PHWDOOLF� HOHPHQWV� LQVLGH� WKH� FDEOH� FRUH� DQG� WKH� PHWDOOLF
VKHDWK� ZLWK� RU� ZLWKRXW� LQVXODWLQJ� SODVWLF� FRYHULQJ�� 7KLV� FXUUHQW�� ,V�� LV� FDOFXODWHG� XVLQJ
HTXDWLRQ��%����

7KHQ

,D� �,W LI ,W����,V��,W����,F ���

RU

,D� ��,V LI ,W�!��,V��,V���,F ���

RU

,D� ��,F LI ,W�!��,F��,F���,V ���

���� )DLOXUH�FXUUHQW�IRU�DHULDO�FDEOHV

7KH�IDLOXUH�FXUUHQW��,D��LV�WKH�ORZHU�YDOXH�RI�WKH�IROORZLQJ�YDOXHV��ILJXUH�����VHH�+����

± WZLFH�WKH�FRQQHFWRU�FXUUHQW�� ,F��HYDOXDWHG�ZLWK�WKH�WHVW�IRU�VXUJH�FXUUHQW�UHVLVWLELOLW\�RI�WKH
LQWHUFRQQHFWLQJ�HOHPHQWV��VHH�*����

± WKH� WHVW� FXUUHQW�� ,W�� HYDOXDWHG� ZLWK� WKH� W\SH� WHVW� IRU� VXUJH� FXUUHQW� UHVLVWLELOLW\� IRU� DHULDO
FDEOHV�VKRZQ�LQ�*���

D� $HULDO�FDEOH�ZLWKRXW�HDUWK�FRQQHFWLRQV�RI�WKH�PHWDO�VKHDWK

± 7KH� GLUHFW� OLJKWQLQJ� FXUUHQW�� -�� �VHH� ������� ZKLFK� VWULNHV� WKH� DHULDO� FDEOH� DQG� FDXVHV� D
IODVKRYHU�WR�JURXQG��7KLV�OLJKWQLQJ�FXUUHQW��-��LV�HVWLPDWHG�XVLQJ�HTXDWLRQ��%����
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7KHQ

,D� �,W LI ,W���-��,W����,F ���

RU

,D� �- LI ,W�!�-��-���,F ���

RU

,D� ��,F LI ,W�!��,F���,F���- ���

E� $HULDO�FDEOH�ZLWK�HDUWK�FRQQHFWLRQV�RI�WKH�PHWDO�VKHDWK

± 7ZLFH� WKH�EUHDNGRZQ�VKHDWK� FXUUHQW�� ,V��ZKLFK�� LQ� WKLV� FDVH��PD\�EH�HVWLPDWHG�XVLQJ
HTXDWLRQ��%����

7KHQ

,D� �,W LI ,W����,V��,W����,F ���

RU

,D� ��,V LI ,W�!��,V��,V���,F ���

RU

,D� ��,F LI ,W�!��,F��,F���,V ���

)RU�FDEOHV�ZLWKRXW�PHWDOOLF�HOHPHQWV� LQVLGH� WKH�FDEOH� FRUH�RU� IRU� FDEOHV�ZLWK�PRUH� WKDQ�RQH
PHWDO�VKHDWK��WKH�FXUUHQW�,V�VKDOO�QRW�EH�HYDOXDWHG�

�� 1HHG�IRU�SURWHFWLRQ

7KH�QHHG� IRU� OLJKWQLQJ�SURWHFWLRQ�RI�DQ�RSWLFDO� ILEUH� LQVWDOODWLRQ�GHSHQGV�RQ� WKH� IUHTXHQF\�RI
SULPDU\�IDLOXUHV��)S��DQG�LWV�DFFHSWHG�IUHTXHQF\�RI�SULPDU\�IDLOXUHV��)D�

7KH�IUHTXHQF\�RI�SULPDU\�IDLOXUHV��)S��LV�JLYHQ�E\�WKH�IROORZLQJ�HTXDWLRQ�

)S� �)SE���)SD���)SV ����

ZKHUH

)SE LV�WKH�IUHTXHQF\�RI�SULPDU\�IDLOXUHV�WR�EXULHG�FDEOHV�

)SD LV�WKH�IUHTXHQF\�RI�SULPDU\�IDLOXUHV�WR�DHULDO�FDEOHV�

)SV LV� WKH� IUHTXHQF\�RI�SULPDU\� IDLOXUHV�GXH� WR�GLUHFW� OLJKWQLQJ�VWURNHV� WR�H[SRVHG�VWUXFWXUH
WKDW�WKH�RSWLFDO�ILEUH�FDEOH�HQWHUV�

7KH� IUHTXHQF\� RI� SULPDU\� IDLOXUHV��)S�� LV� HVWLPDWHG� E\� XVLQJ� DQQH[�$�� LQ� SDUWLFXODU� HTXDWLRQ
�$����IRU�)SE��HTXDWLRQ��$����IRU�)SD�DQG�HTXDWLRQ��$�����IRU�)SV�

,I� WKH� IUHTXHQF\� RI� SULPDU\� IDLOXUHV�� )S�� LV� KLJKHU� WKDQ� WKH� WROHUDEOH� IUHTXHQF\� RI� SULPDU\
IDLOXUHV��)D��SURWHFWLYH�PHDVXUHV�DUH�QHFHVVDU\�WR�UHGXFH�)S�DQG�PLQLPLVH�WKH�ULVN�RI�SULPDU\
IDLOXUHV��5G�

7KH� ULVN� RI� SULPDU\� IDLOXUHV� LV� HVWLPDWHG� ZLWK� WKH� IROORZLQJ� HTXDWLRQ� �VHH� DQQH[� )�
�VHH�,(&��������

5G� �)S���d ����

ZKHUH�d� LV�WKH�UHODWLYH�DPRXQW�RI� WKH�H[SHFWHG� ORVVHV�SHU�SULPDU\�IDLOXUHV�DQG�WKH�IUHTXHQF\
RI�SULPDU\�IDLOXUHV��)S��LV�JLYHQ�E\�WKH�HTXDWLRQ������
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