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National foreword
This British Standard is the official English language version of 
EN 60936-1:2000, including amendment A1:2002. It is identical with 
IEC 60936-1:1999, including amendment A1:2002. It supersedes 
BS EN 60936-1:1993 which is withdrawn. 

The UK participation in its preparation was entrusted to Technical Committee 
EPL/80, Maritime navigation and radiocommunication equipment and 
systems, which has the responsibility to: 

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

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 69 and a back cover.

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

The text of document 80/235/FDIS, future edition 1 of IEC 60936-1, prepared by IEC TC 80, 
Maritime navigation and radiocommunication equipment and systems, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as EN 60936-1 on 2000-01-01. 
 
The EN 60936 series supersedes EN 60936:1993. 
 
The following dates were fixed: 
 
—  latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement (dop)  2000-10-01 
 
— latest date by which the national standards conflicting 
 with the EN have to be withdrawn (dow)  2003-01-01 
 
Annexes designated "normative" are part of the body of the standard. 
Annexes designated "informative" are given for information only. 
In this standard, annexes A, B, C, D and ZA are normative and annex E is informative. 
Annex ZA has been added by CENELEC. 

________ 
Endorsement notice 

The text of the International Standard IEC 60936-1:1999 was approved by CENELEC as a 
European Standard without any modification. 

__________ 

 

Foreword to amendment A1 
The text of document 80/341/FDIS, future amendment 1 to IEC 60936-1:1999, prepared by 
IEC TC 80, Maritime navigation and radiocommunication equipment and systems, was submitted 
to the IEC-CENELEC parallel vote and was approved by CENELEC as amendment A1 to 
EN 60936-1:2000 on 2002-09-01. 
 
The following dates were fixed: 
 
— latest date by which the amendment has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement (dop)  2003-06-01 
 
— latest date by which the national standards conflicting 
 with the amendment have to be withdrawn (dow)  2005-09-01 
 
Annexes designated "normative" are part of the body of the standard. 
In this standard, annex D is normative. 

__________ 

Endorsement notice 
The text of amendment 1:2002 to the International Standard IEC 60936-1:1999 was approved by 
CENELEC as an amendment to the European Standard without any modification. 
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3DUW����6KLSERUQH�UDGDU�±�3HUIRUPDQFH�UHTXLUHPHQWV�±
0HWKRGV�RI�WHVWLQJ�DQG�UHTXLUHG�WHVW�UHVXOWV

�� 6FRSH

7KLV� ,QWHUQDWLRQDO� 6WDQGDUG� VSHFLILHV� WKH� PLQLPXP� SHUIRUPDQFH� UHTXLUHPHQWV�� PHWKRGV� RI
WHVWLQJ� DQG� UHTXLUHG� WHVW� UHVXOWV� IRU� FRQIRUPDQFH� WR� SHUIRUPDQFH� VWDQGDUGV� QRW� LQIHULRU� WR
WKRVH�UHTXLUHG�E\� ,02�UHVROXWLRQ�06&����������$QQH[���� ,Q�DGGLWLRQ�� LW� WDNHV�DFFRXQW�RI� ,02
UHVROXWLRQ� $����� DQG� LV� DVVRFLDWHG� ZLWK� ,(&��������:KHQ� D� UHTXLUHPHQW� RI� WKLV� VWDQGDUG� LV
GLIIHUHQW�IURP�WKDW�RI�,(&��������WKH�UHTXLUHPHQW�LQ�WKLV�VWDQGDUG�VKDOO�WDNH�SUHFHGHQFH�

7KLV�VWDQGDUG�GRHV�QRW� LQFOXGH� WKH�RSWLRQDO�SHUIRUPDQFH� UHTXLUHPHQWV� IRU�VXSHULPSRVLWLRQ�RI
VHOHFWHG�SDUWV�RI�6(1&�LQIRUPDWLRQ��7KHVH�DUH�VSHFLILHG�LQ�,(&���������

$OO� WH[W� LQ� WKLV� VWDQGDUG� ZKRVH� ZRUGLQJ� LV� LGHQWLFDO� WR� WKDW� LQ� ,02� UHVROXWLRQ� 06&���� �����
$QQH[��� LV�SULQWHG�LQ� LWDOLFV��DQG�WKH�UHVROXWLRQ��DEEUHYLDWHG�WR�±�$���DQG�SDUDJUDSK�QXPEHUV
DUH�LQGLFDWHG�LQ�EUDFNHWV��IRU�H[DPSOH��$�������

�� 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�GRFXPHQWV�UHIHUUHG�WR�DSSOLHV��0HPEHUV�RI�,62
DQG�,(&�PDLQWDLQ�UHJLVWHUV�RI�FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�6WDQGDUGV�

,(&��������������� 0DULWLPH� QDYLJDWLRQ� DQG� UDGLRFRPPXQLFDWLRQ� HTXLSPHQW� DQG� V\VWHPV� ±
5DGDU� SORWWLQJ� ±� 3DUW� ��� $XWRPDWLF� UDGDU� SORWWLQJ� DLGV� �$53$�� ±� 0HWKRGV� RI� WHVWLQJ� DQG
UHTXLUHG�WHVW�UHVXOWV

,(&��������������� 0DULWLPH� QDYLJDWLRQ� DQG� UDGLRFRPPXQLFDWLRQ� HTXLSPHQW� DQG� V\VWHPV� ±
5DGDU�SORWWLQJ�±�3DUW����$XWRPDWLF�WUDFNLQJ�DLGV��$7$��±�0HWKRGV�RI� WHVWLQJ�DQG�UHTXLUHG�WHVW
UHVXOWV

,(&����������0DULWLPH� QDYLJDWLRQ� DQG� UDGLRFRPPXQLFDWLRQ� HTXLSPHQW� DQG� V\VWHPV� ±� 5DGDU
SORWWLQJ�±�3DUW����(OHFWURQLF�SORWWLQJ�DLG��(3$���

,(&����������0DULWLPH�QDYLJDWLRQ�DQG�UDGLRFRPPXQLFDWLRQ�HTXLSPHQW�DQG�V\VWHPV�±�5DGDU�±
3DUW����6KLSERUQH�UDGDU�ZLWK�FKDUW�IDFLOLWLHV�±�0HWKRGV�RI�WHVWLQJ�DQG�UHTXLUHG�WHVW�UHVXOWV��

,(&������������� 0DULWLPH� QDYLJDWLRQ� DQG� UDGLRFRPPXQLFDWLRQ� HTXLSPHQW� DQG� V\VWHPV� ±
*HQHUDO�UHTXLUHPHQWV�±�0HWKRGV�RI�WHVWLQJ�DQG�UHTXLUHG�WHVW�UHVXOWV

,(&������������� 0DULWLPH� QDYLJDWLRQ� DQG� UDGLRFRPPXQLFDWLRQ� HTXLSPHQW� DQG� V\VWHPV� ±
0DULQH� VSHHG� DQG� GLVWDQFH� PHDVXULQJ� HTXLSPHQW� �6'0(��� 3HUIRUPDQFH� UHTXLUHPHQWV� ±
0HWKRGV�RI�WHVWLQJ�DQG�UHTXLUHG�WHVW�UHVXOWV
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,(&������� �DOO� SDUWV��� 0DULWLPH� QDYLJDWLRQ� DQG� UDGLRFRPPXQLFDWLRQ� HTXLSPHQW� DQG� V\VWHPV� ±
'LJLWDO�LQWHUIDFHV

,(&� ������������ 0DULWLPH� QDYLJDWLRQ� DQG� UDGLRFRPPXQLFDWLRQ� HTXLSPHQW� DQG� V\VWHPV� ±
(OHFWURQLF� FKDUW� GLVSOD\� DQG� LQIRUPDWLRQ� V\VWHP� �(&',6�� ±� 2SHUDWLRQDO� DQG� SHUIRUPDQFH
UHTXLUHPHQWV��PHWKRGV�RI�WHVWLQJ�DQG�UHTXLUHG�WHVW�UHVXOWV

,(&� ������������ 0DULWLPH� QDYLJDWLRQ� DQG� UDGLRFRPPXQLFDWLRQ� HTXLSPHQW� DQG� V\VWHPV� ±
,QWHJUDWHG� EULGJH� V\VWHPV� �,%6�� ±� 2SHUDWLRQDO� DQG� SHUIRUPDQFH� UHTXLUHPHQWV�� PHWKRGV� RI
WHVWLQJ�DQG�UHTXLUHG�WHVW�UHVXOWV

,(&��������0DULWLPH�QDYLJDWLRQ�DQG�UDGLRFRPPXQLFDWLRQ�HTXLSPHQW�DQG�V\VWHPV�±�6KLSERUQH
YR\DJH�GDWD� UHFRUGHU� �9'5�� ±�3HUIRUPDQFH� UHTXLUHPHQWV�±�0HWKRGV�RI� WHVWLQJ�DQG� UHTXLUHG
WHVW�UHVXOWV��

,62�������DOO�SDUWV���4XDOLW\�PDQDJHPHQW�DQG�TXDOLW\�DVVXUDQFH�VWDQGDUGV

,02�$�����������3HUIRUPDQFH�VWDQGDUGV�IRU�UDGDU�HTXLSPHQW

,02� $����������� *HQHUDO� UHTXLUHPHQWV� IRU� VKLSERUQH� UDGLR� HTXLSPHQW� IRUPLQJ� SDUW� RI� WKH
*OREDO�PDULWLPH�GLVWUHVV�DQG�VDIHW\�V\VWHP��*0'66��DQG�IRU�HOHFWURQLF�QDYLJDWLRQDO�DLGV

,02�$�����������3HUIRUPDQFH�VWDQGDUGV�IRU�DXWRPDWLF�UDGDU�SORWWLQJ�DLGV

,02�$�����������3HUIRUPDQFH�VWDQGDUGV�IRU�GHYLFHV�WR�LQGLFDWH�VSHHG�DQG�GLVWDQFH

,02�$�����������3HUIRUPDQFH�VWDQGDUGV�IRU�VKLSERUQH�YR\DJH�GDWD�UHFRUGHUV��9'5V�

,02� 06&���� ����������� $QQH[� �� ±� 5HFRPPHQGDWLRQ� RQ� SHUIRUPDQFH� VWDQGDUGV� IRU� UDGDU
HTXLSPHQW

,02�06&�61�&LUFXODU�����������2SHUDWLRQ�RI�PDULQH�UDGDU�IRU�6$57�GHWHFWLRQ

,02������� ,QWHUQDWLRQDO� &RQYHQWLRQ� IRU� WKH� 6DIHW\� RI� /LIH� DW� 6HD� �62/$6�� &RQVROLGDWHG
HGLWLRQ

,78�������5DGLR�5HJXODWLRQV

,78�5�0�������������7HFKQLFDO�FKDUDFWHULVWLFV�IRU�VHDUFK�DQG�UHVFXH�UDGDU�WUDQVSRQGHUV

,78�5�0�������������7HFKQLFDO�SDUDPHWHUV�RI�UDGDU�EHDFRQV��5$&216�

,78�5�0��������������7HFKQLTXHV�IRU�PHDVXUHPHQW�RI�VSXULRXV�HPLVVLRQV�RI�UDGDU�V\VWHPV

,+2�6����DSSHQGL[���������&RORXU�DQG�V\PERO�VSHFLILFDWLRQV�IRU�(&',6

�� 3HUIRUPDQFH�UHTXLUHPHQWV

7KH� UDGLR� IUHTXHQF\� RI� RSHUDWLRQ� RI� WKH� HTXLSPHQW� VKDOO� DW� DOO� WLPHV� EH� ZLWKLQ� WKH� OLPLWV
GHILQHG�LQ�WKH�,78�5DGLR�5HJXODWLRQV�

$W� WKH� :RUOG� 5DGLR� &RQIHUHQFH� LQ� ������ WKH� ,78� PRGLILHG� $SSHQGL[� 6�� RI� WKH� 5DGLR
5HJXODWLRQV� WR� LQFOXGH� PD[LPXP� SHUPLWWHG� VSXULRXV� HPLVVLRQ� SRZHU� OHYHOV� IRU
UDGLRGHWHUPLQDWLRQ�VHUYLFHV��7KLV�$SSHQGL[�6�� UHIHUHQFHV� ,78�5�0�������D� UHFRPPHQGDWLRQ
RQ� PHDVXUHPHQW� PHWKRGV� IRU� VSXULRXV� HPLVVLRQV� RI� UDGDU� V\VWHPV�� DV� JXLGDQFH� IRU� WKH
PHDVXUHPHQW�RI�WKH�UHTXLUHG�OHYHOV�
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È�%6,��������

,78�5�0������KDV�EHHQ�XVHG�DV�WKH�EDVLV�IRU�WKH�GHYHORSPHQW�RI�DQQH[�'��ZKLFK�SUHVHQWV�D
GHWDLOHG�PHWKRG�RI�PHDVXUHPHQW�IRU�VSXULRXV�HPLVVLRQV�RI�VKLSERUQH�UDGDU�V\VWHPV�

���� �$������ ,QWURGXFWLRQ

,Q� DGGLWLRQ� WR� WKH� JHQHUDO� UHTXLUHPHQWV� FRQWDLQHG� LQ� UHVROXWLRQ� $������ DOO� UDGDU� LQVWDOODWLRQV
VKDOO�FRPSO\�ZLWK�WKH�IROORZLQJ�PLQLPXP�UHTXLUHPHQWV�

���� �$������ *HQHUDO

������� 7KH�UDGDU�HTXLSPHQW�VKDOO�SURYLGH�DQ�LQGLFDWLRQ�� LQ�UHODWLRQ�WR� WKH�VKLS��RI� WKH�SRVLWLRQ
RI�RWKHU�VXUIDFH�FUDIW�DQG�REVWUXFWLRQV��DQG�RI�EXR\V��VKRUHOLQHV�DQG�QDYLJDWLRQDO�PDUNV�� LQ�D
PDQQHU�WKDW�ZLOO�DVVLVW�LQ�QDYLJDWLRQ�DQG�LQ�DYRLGLQJ�FROOLVLRQ�

������� 4XDOLW\�DVVXUDQFH

7KH� UDGDU� VKDOO� EH� GHVLJQHG�� SURGXFHG� DQG� GRFXPHQWHG� E\� FRPSDQLHV� FRPSO\LQJ� ZLWK
WKH�,62������VHULHV�VWDQGDUGV�DV�DSSOLFDEOH�

���� �$�������� 5DQJH�SHUIRUPDQFH

7KH�RSHUDWLRQDO�UHTXLUHPHQW�XQGHU�QRUPDO�SURSDJDWLRQ�FRQGLWLRQV��ZKHQ�WKH�UDGDU�DQWHQQD� LV
PRXQWHG� DW� D� KHLJKW� RI� ���P� DERYH� VHD� OHYHO�� LV� WKDW� WKH� HTXLSPHQW� VKDOO� LQ� WKH� DEVHQFH� RI
FOXWWHU�JLYH�D�FOHDU�LQGLFDWLRQ�RI�

������ �$���������� &RDVWOLQHV

$W����QDXWLFDO�PLOHV�ZKHQ�WKH�JURXQG�ULVHV�WR����P�

$W���QDXWLFDO�PLOHV�ZKHQ�WKH�JURXQG�ULVHV�WR���P�

������ �$���������� 6XUIDFH�REMHFWV

$W���QDXWLFDO�PLOHV�D�VKLS�RI�������*7��ZKDWHYHU�KHU�DVSHFW�

$W���QDXWLFDO�PLOHV�D�VPDOO�YHVVHO�RI����P�LQ�OHQJWK�

$W���QDXWLFDO�PLOHV�DQ�REMHFW�VXFK�DV�D�QDYLJDWLRQDO�EXR\�ZLWK�D�UDGDU�UHIOHFWRU�KHLJKW�RI�����P
KDYLQJ�DQ�HIIHFWLYH�HFKRLQJ�DUHD�RI�DSSUR[LPDWHO\����P��

���� �$�������� 0LQLPXP�UDQJH

7KH� VXUIDFH� REMHFWV� VSHFLILHG� LQ� ������ VKDOO� EH� FOHDUO\� GLVSOD\HG� IURP� D�PLQLPXP� KRUL]RQWDO
UDQJH�RI����P�IURP�WKH�DQWHQQD�SRVLWLRQ�XS�WR�D�UDQJH�RI���QDXWLFDO�PLOH��ZLWKRXW�FKDQJLQJ�WKH
VHWWLQJ�RI�FRQWUROV�RWKHU�WKDQ�WKH�UDQJH�VHOHFWRU�

7KH�PLQLPXP� UDQJH� LV� WKH�VKRUWHVW�GLVWDQFH�DW�ZKLFK�� XVLQJ�D�PDQGDWRU\� UDQJH�VFDOH�RI� QRW
PRUH� WKDQ�����QDXWLFDO�PLOHV��D�VWDWLRQDU\� WDUJHW�DKHDG� LV�VWLOO�SUHVHQWHG�VHSDUDWHO\� IURP� WKH
SRLQW�UHSUHVHQWLQJ�WKH�DQWHQQD�SRVLWLRQ�
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���� �$�������� 'LVSOD\

������� �$���������� 7KH� HTXLSPHQW� VKDOO� SURYLGH�� ZLWKRXW� H[WHUQDO� PDJQLILFDWLRQ�� D� GD\OLJKW
GLVSOD\�ZLWK�D�PLQLPXP�HIIHFWLYH�GLDPHWHU�ZLWKLQ�WKH�EHDULQJ�VFDOH�RI�QRW�OHVV�WKDQ�

��������� �$������������ ����PP�RQ�VKLSV�RI�����*7�DQG�PRUH�EXW�OHVV�WKDQ�������*7�

��������� �$������������ ����PP�RQ�VKLSV�RI�������*7�DQG�PRUH�EXW�OHVV�WKDQ��������*7�

��������� �$������������ ����PP�RQ�VKLSV�RI��������*7�DQG�XSZDUGV�

������� �$���������� 7KH� HTXLSPHQW� VKDOO� SURYLGH� WKH� IROORZLQJ� VHW� RI� UDQJH� VFDOHV� RI� GLVSOD\�
�������������������������������DQG����QDXWLFDO�PLOHV�

������� �$���������� $GGLWLRQDO� ODUJHU� DQG� VPDOOHU� UDQJH� VFDOHV� PD\� EH� SURYLGHG�� 7KHVH
DGGLWLRQDO� UDQJH� VFDOHV� VKDOO� EH� HLWKHU� VPDOOHU� WKDQ� ����� QDXWLFDO� PLOHV� RU� JUHDWHU� WKDQ� ��
QDXWLFDO�PLOHV�

������� �$���������� 7KH� UDQJH�VFDOH�GLVSOD\HG�DQG� WKH�GLVWDQFH�EHWZHHQ� UDQJH� ULQJV�VKDOO� EH
FOHDUO\�LQGLFDWHG�DW�DOO�WLPHV�

������� �$���������� :LWKLQ�WKH�HIIHFWLYH�GLVSOD\�UDGDU�YLGHR�DUHD��WKH�GLVSOD\�VKDOO�RQO\�FRQWDLQ
LQIRUPDWLRQ�ZKLFK�SHUWDLQV�WR�WKH�XVH�RI�WKH�UDGDU�GLVSOD\�IRU�QDYLJDWLRQ�RU�FROOLVLRQ�DYRLGDQFH
DQG� ZKLFK� KDV� WR� EH� GLVSOD\HG� WKHUH� EHFDXVH� RI� LWV� DVVRFLDWLRQ� ZLWK� D� WDUJHW� �H�J�� WDUJHW
LGHQWLILHUV��YHFWRUV��RU�EHFDXVH�RI�VRPH�RWKHU�GLUHFW�UHODWLRQVKLS�ZLWK�WKH�UDGDU�GLVSOD\�

������� �$���������� 7KH�RULJLQ�RI�WKH�UDQJH�VFDOH��UDGDU�YLGHR��VKDOO�VWDUW�DW�RZQ�VKLS��EH�OLQHDU
DQG�VKDOO�QRW�EH�GHOD\HG�

��������� )DFLOLWLHV� PD\� EH� SURYLGHG� WR� DGMXVW� WKH� GLVSOD\HG� UDGDU� RULJLQ� WR� FRPSHQVDWH� IRU
DQWHQQD�RIIVHWV��H�J��WR�WKH�FRQQLQJ�SRVLWLRQ��� ,I�XVHG��D�FOHDU� LQGLFDWLRQ�VKDOO�EH�SHUPDQHQWO\
GLVSOD\HG�RQ�WKH�VFUHHQ�

������� �$���������� 0XOWL�FRORXU�GLVSOD\V�DUH�SHUPLWWHG�EXW�WKH�IROORZLQJ�UHTXLUHPHQWV�VKDOO�EH�PHW�

��������� �$������������ 7DUJHW�HFKRHV�VKDOO�EH�GLVSOD\HG�E\�PHDQV�RI� WKH�VDPH�EDVLF�FRORXUV
DQG�WKH�HFKR�VWUHQJWK�VKDOO�QRW�EH�GLVSOD\HG�LQ�GLIIHUHQW�FRORXUV�

��������� �$������������ $GGLWLRQDO�LQIRUPDWLRQ�PD\�EH�VKRZQ�LQ�GLIIHUHQW�FRORXUV�

��������� 'D\�DQG�QLJKW�FRORXUV�VKDOO�EH�SURYLGHG�

������� �$���������� 7KH�UDGDU�SLFWXUH�DQG�LQIRUPDWLRQ�VKDOO�EH�UHDGDEOH�XQGHU�DOO�DPELHQW�OLJKW
FRQGLWLRQV�� 7KHUH� VKDOO� EH� D� PHDQV� RI� DGMXVWLQJ� PRQLWRU� EULOOLDQFH�� ,I� D� OLJKW� VKLHOG� LV
QHFHVVDU\� WR� IDFLOLWDWH�RSHUDWLRQ�RI� WKH�GLVSOD\� LQ�KLJK�DPELHQW� OLJKW� OHYHOV�� WKHQ�PHDQV�VKDOO
EH�SURYLGHG�IRU�LWV�UHDG\�DWWDFKPHQW�DQG�UHPRYDO�

������� �$������������������ 5DGDU�ZLWK��FKDUW��IDFLOLWLHV

7KHVH� ,02� UHTXLUHPHQWV� DGGUHVV� RSWLRQV� WKDW� DUH� QRW� PDQGDWRU\�� 7KH\� DUH� LQFOXGHG� LQ
,(&���������
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�������� �$����������� )UHTXHQF\�EDQG

7KH� IUHTXHQF\� EDQG� LQ� XVH� VKDOO� EH� LQGLFDWHG� WR� WKH� RSHUDWRU� DV� ;�EDQG� RU� 6�EDQG�� DV
DSSOLFDEOH�

���� �$�������� 5DQJH�PHDVXUHPHQW

������� �$���������� (OHFWURQLF� IL[HG� UDQJH� ULQJV� HTXDOO\� VSDFHG� IURP� WKH� RULJLQ� VKDOO� EH
SURYLGHG�IRU�UDQJH�PHDVXUHPHQWV�DV�IROORZV�

��������� �$������������ RQ� WKH� UDQJH� VFDOH� ������ ����� �����QDXWLFDO�PLOHV�DW� OHDVW� WZR�DQG�QRW
PRUH�WKDQ�VL[�UDQJH�ULQJV�VKDOO�EH�SURYLGHG��RQ�HDFK�RI�WKH�RWKHU�PDQGDWRU\�UDQJH�VFDOHV�VL[
UDQJH�ULQJV�VKDOO�EH�SURYLGHG��DQG

��������� �$������������ ZKHUH� RII�FHQWUHG� IDFLOLWLHV� KDYH� EHHQ� SURYLGHG�� DGGLWLRQDO� UDQJH� ULQJV
VKDOO�EH�SURYLGHG�DW�WKH�VDPH�UDQJH�LQWHUYDOV�RQ�WKH�PDQGDWRU\�UDQJH�VFDOHV�LQGLFDWHG�LQ�������

��������� $Q\�QXPEHU�RI�UDQJH�ULQJV�LV�DOORZHG�RQ�WKH�RSWLRQDO�DGGLWLRQDO�UDQJH�VFDOHV�

������� �$���������� $Q� HOHFWURQLF� YDULDEOH� UDQJH�PDUNHU� �950�� LQ� WKH� IRUP� RI� D� ULQJ� VKDOO�EH
SURYLGHG� ZLWK� D� QXPHULF� UHDGRXW� RI� UDQJH�� 7KLV� UHDGRXW� VKDOO� QRW� GLVSOD\� DQ\� RWKHU� GDWD�
7HPSRUDU\�RYHUOD\LQJ�RI� WKH�GDWD� ILHOGV� LV�SHUPLWWHG��)RU� UDQJHV�RI� OHVV� WKDQ���QDXWLFDO�PLOH�
WKHUH� VKDOO� EH� RQO\� RQH� ]HUR� EHIRUH� WKH� GHFLPDO� SRLQW�� $GGLWLRQDO� YDULDEOH� UDQJH� PDUNHUV
PHHWLQJ� WKH� VDPH� UHTXLUHPHQWV� PD\� EH� SURYLGHG�� LQ� ZKLFK� FDVH� VHSDUDWH� LGHQWLILDEOH� UHDG�
RXWV�VKDOO�EH�SURYLGHG�

������� �$���������� 7KH� IL[HG� UDQJH� ULQJV� DQG� WKH� YDULDEOH� UDQJH� PDUNHUV� VKDOO� HQDEOH� WKH
UDQJH�RI�DQ�REMHFW�WR�EH�PHDVXUHG�ZLWK�DQ�HUURU�QRW�H[FHHGLQJ�����RI�WKH�PD[LPXP�UDQJH�RI
WKH�VFDOH�LQ�XVH��RU����P��ZKLFKHYHU�LV�JUHDWHU�

������� �$���������� 7KH�DFFXUDF\�RI�UDQJH�ULQJV�DQG�UDQJH�PDUNHUV�VKDOO�EH�PDLQWDLQHG�ZKHQ
WKH�GLVSOD\�LV�RII�FHQWUHG�

������� �$���������� 7KH� WKLFNQHVV� RI� WKH� IL[HG� UDQJH� ULQJV� VKDOO� QRW� EH� JUHDWHU� WKDQ� WKH
PD[LPXP�SHUPLVVLEOH�WKLFNQHVV�RI�WKH�KHDGLQJ�OLQH�

������� �$���������� 2Q�DOO� UDQJH� VFDOHV�� LW� VKDOO�EH� SRVVLEOH� WR� VHW� WKH� YDULDEOH� UDQJH�PDUNHU
ZLWK� WKH� UHTXLUHG� SUHFLVLRQ�ZLWKLQ� �� V� LQ� DOO� FDVHV�� $� UDQJH� WKDW� LV� VHW� E\� WKH� XVHU� VKDOO� QRW
FKDQJH�DXWRPDWLFDOO\�ZKHQ�WKH�UDQJH�VFDOH�LV�FKDQJHG�

������ ,W�VKDOO�EH�SRVVLEOH�WR�YDU\�WKH�EULOOLDQFH�RI� WKH�IL[HG�UDQJH�ULQJV�DQG�WKH�YDULDEOH�UDQJH
PDUNHUV��DQG�WR�UHPRYH�WKHP�LQGHSHQGHQWO\�DQG�FRPSOHWHO\�IURP�WKH�GLVSOD\�

���� �$�������� +HDGLQJ�LQGLFDWLRQ��KHDGLQJ�OLQH�

������� �$���������� 7KH� KHDGLQJ� RI� WKH� VKLS� VKDOO� EH� LQGLFDWHG� E\� D� FRQWLQXRXV� OLQH� RQ� WKH
GLVSOD\�ZLWK�D�PD[LPXP�HUURU�RI�QRW�JUHDWHU�WKDQ������7KH�WKLFNQHVV�RI�WKH�GLVSOD\HG�KHDGLQJ
OLQH� VKDOO� QRW� EH� JUHDWHU� WKDQ� ����� PHDVXUHG� DW� PD[LPXP� UDQJH� DW� WKH� HGJH� RI� WKH� UDGDU
GLVSOD\��ZKHQ�WKH�GLVSOD\�LV�FHQWUHG��7KH�KHDGLQJ�OLQH�VKDOO�H[WHQG�IURP�WKH�WUDFH�RULJLQ��RZQ
VKLS¶V� SRVLWLRQ�� WR� WKH� HGJH� RI� WKH� GLVSOD\�� $� EHDULQJ� VFDOH� VKDOO� EH� SURYLGHG� WR� JLYH� DQ
LQGLFDWLRQ�RI�WKH�KHDGLQJ�WR�ZLWKLQ������ZKHQ�WKH�GLVSOD\�LV�FHQWUHG��

������� �$���������� 3URYLVLRQ� VKDOO�EH�PDGH� WR� VZLWFK� RII� WKH� KHDGLQJ� LQGLFDWRU� �KHDGLQJ� OLQH�
E\�D�GHYLFH�ZKLFK�FDQQRW�EH�OHIW�LQ�WKH��KHDGLQJ�OLQH�RII��SRVLWLRQ�
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������� �$���������� $�KHDGLQJ�PDUNHU��OLQH�RU�PDUN��VKDOO�EH�GLVSOD\HG�RQ�WKH�EHDULQJ�VFDOH�

���� �$�������� %HDULQJ�PHDVXUHPHQW

������� �$���������� $Q�HOHFWURQLF�EHDULQJ� OLQH��(%/���VKDOO�EH�SURYLGHG�ZLWK�D�QXPHULF�UHDGRXW
RI�EHDULQJ�WR�REWDLQ�ZLWKLQ���V�WKH�EHDULQJ�RI�DQ\�REMHFW�ZKRVH�HFKR�DSSHDUV�RQ�WKH�GLVSOD\�

������� �$���������� 7KH�(%/� VKDOO�HQDEOH� WKH� EHDULQJ� RI� D� WDUJHW�ZKRVH� HFKR� DSSHDUV� DW� WKH
HGJH� RI� WKH� GLVSOD\� WR� EH� PHDVXUHG� ZLWK� D� PD[LPXP� HUURU� RI� WKH� UDGDU� V\VWHP�� H[FOXGLQJ
VHQVRU�HUURUV��RI�QRW�JUHDWHU�WKDQ�����

������� �$���������� 7KH�(%/� VKDOO�EH�GLVSOD\HG� RQ� WKH� VFUHHQ� LQ� VXFK� D�ZD\� WKDW� LW� LV� FOHDUO\
GLVWLQJXLVKDEOH�IURP�WKH�KHDGLQJ�LQGLFDWRU��,W�VKDOO�QRW�EH�WKLFNHU�WKDQ�WKH�KHDGLQJ�LQGLFDWRU�

������� �$���������� ,W�VKDOO�EH�SRVVLEOH�WR�YDU\�WKH�EULOOLDQFH�RI�WKH�(%/��7KLV�YDULDWLRQ�PD\�EH
VHSDUDWH� RU� FRPELQHG�ZLWK� WKH� LQWHQVLW\� RI� RWKHU�PDUNHUV�� ,W�VKDOO� EH� SRVVLEOH� WR� UHPRYH� WKH
(%/�FRPSOHWHO\�IURP�WKH�VFUHHQ�

������� �$���������� 7KH�URWDWLRQ�RI�WKH�(%/�VKDOO�EH�SRVVLEOH�LQ�ERWK�GLUHFWLRQV�FRQWLQXRXVO\�RU
LQ�VWHSV�RI�QRW�PRUH�WKDQ������

������� �$���������� 7KH�QXPHULF� UHDGRXW�RI� WKH�EHDULQJ�RI� WKH�(%/� VKDOO�EH�GLVSOD\HG�ZLWK� DW
OHDVW� IRXU�GLJLWV� LQFOXGLQJ�RQH�DIWHU� WKH�GHFLPDO� SRLQW��7KH�(%/� UHDGRXW� VKDOO�QRW� EH�XVHG� WR
GLVSOD\�DQ\�RWKHU�GDWD��7HPSRUDU\�RYHUOD\LQJ�RI� WKH�GDWD�ILHOGV� LV�SHUPLWWHG��7KHUH�VKDOO�EH�D
SRVLWLYH�LGHQWLILFDWLRQ�RI�ZKHWKHU�WKH�EHDULQJ�LQGLFDWHG�LV�D�UHODWLYH�EHDULQJ�RU�D�WUXH�EHDULQJ�

������� �$���������� $�EHDULQJ�VFDOH�DURXQG�WKH�HGJH�RI�WKH�GLVSOD\�VKDOO�EH�SURYLGHG��/LQHDU�RU
QRQ�OLQHDU�EHDULQJ�VFDOHV�PD\�EH�SURYLGHG��7KH�UDGDU�SLFWXUH�VKDOO�EH�ZLWKLQ�WKLV�VFDOH�

������� �$���������� 7KH� EHDULQJ� VFDOH� VKDOO� KDYH� GLYLVLRQ�PDUNV� IRU� DW� OHDVW� HDFK� �� GHJUHHV�
ZLWK� WKH���GHJUHH�DQG����GHJUHH�GLYLVLRQV�FOHDUO\� GLVWLQJXLVKDEOH� IURP�HDFK�RWKHU��1XPEHUV
VKDOO�FOHDUO\�LGHQWLI\�DW�OHDVW�HDFK����GHJUHH�GLYLVLRQ�

������� �$���������� ,W� VKDOO�EH�SRVVLEOH� WR�PHDVXUH� WKH� EHDULQJ� UHODWLYH� WR� WKH�KHDGLQJ� OLQH� LQ
KHDG�XS�PRGH��DQG�WUXH�EHDULQJV�UHODWLYH�WR�1RUWK�LQ�WKH�VWDELOLVHG�PRGHV�

�������� �$����������� ,W�VKDOO�EH�SRVVLEOH�WR�PRYH�WKH�SRVLWLRQ�RI�WKH�(%/�RULJLQ�DZD\�IURP�WKH
RZQ�VKLS�WR�DQ\�GHVLUHG�SRLQW�RQ�WKH�HIIHFWLYH�GLVSOD\�DUHD��%\�D�IDVW�VLPSOH�RSHUDWLRQ�LW�VKDOO
EH�SRVVLEOH�WR�PRYH�WKH�(%/�RULJLQ�EDFN�WR�RZQ�VKLS¶V�SRVLWLRQ�RQ�WKH�VFUHHQ��2Q�WKH�(%/�� LW
VKDOO�EH�SRVVLEOH�WR�GLVSOD\�D�YDULDEOH�UDQJH�PDUNHU�

�������� $GGLWLRQDO� (%/V� PHHWLQJ� WKH� DERYH� UHTXLUHPHQWV� PD\� EH� SURYLGHG�� LQ� ZKLFK� FDVH
VHSDUDWH� LGHQWLILDEOH� UHDGRXWV� VKDOO� EH� SURYLGHG�� 7KHVH�PD\� EH� FHQWUHG� RQ� RZQ� VKLS� RU� RII�
FHQWUHG�

�������� �$����������� $�PLQLPXP�RI� WZR� LQGHSHQGHQW� OLQHV�RU�VHWV�RI�SDUDOOHO� LQGH[� OLQHV�VKDOO
EH� SURYLGHG�� LQGHSHQGHQW� RI�� DQG� FOHDUO\� GLVWLQJXLVKDEOH� IURP�� DQ� (%/�� 7KH\� VKDOO� DOVR� EH
FOHDUO\� GLVWLQJXLVKDEOH� IURP�PDS� OLQHV�� 7KH\� VKDOO� EH� IXOO\� DGMXVWDEOH� LQGHSHQGHQWO\� LQ� ERWK
UDQJH�DQG�EHDULQJ��ZLWK�DFFXUDF\�GHILQHG�DFFRUGLQJ�WR�������DQG�������

01 egaP

0002:1-63906 NE

Page 10
EN 60936−1:2000

3002 yluJ 7 ©© BSI 7 July 2003

Full document details: BS EN 60936-1:2000

http://www.avadocuments.com/doc/bs-en-60936-1-2000
http://www.avadocuments.com/doc/bs-en-60936-1-2000


È�%6,��������

���� �$�������� 'LVFULPLQDWLRQ

������� �$���������� 5DQJH

7KH� HTXLSPHQW� VKDOO� EH� FDSDEOH� RI� GLVSOD\LQJ� DV� VHSDUDWH� LQGLFDWLRQV� RQ� D� UDQJH� VFDOH� RI
����QDXWLFDO� PLOHV� RU� OHVV� WZR� VPDOO� VLPLODU� ���� P��� WDUJHWV�� LQ� WKH� DEVHQFH� RI� FOXWWHU� DW� D
UDQJH�RI�EHWZHHQ������DQG�������RI�WKH�UDQJH�VFDOH�DQG�RQ�WKH�VDPH�EHDULQJ��VHSDUDWHG�E\
QRW�PRUH�WKDQ����P�LQ�UDQJH�

��������� 7KH�GLVFULPLQDWLRQ�VKDOO�EH�PDLQWDLQHG�ZKHQ�WKH�GLVSOD\�LV�RII�FHQWUHG�

������� �$���������� %HDULQJ

7KH� HTXLSPHQW� VKDOO� EH� FDSDEOH� RI� GLVSOD\LQJ� DV� VHSDUDWH� LQGLFDWLRQV� WZR� VPDOO� VLPLODU
����P��� WDUJHWV�ERWK�VLWXDWHG�DW� WKH�VDPH�UDQJH�EHWZHHQ������DQG�������RI� WKH�����QDXWLFDO
PLOH�UDQJH�VFDOH��DQG�VHSDUDWHG�E\�QRW�PRUH�WKDQ������LQ�EHDULQJ�

������� 6LGH�OREHV

7KH�SLFWXUH�TXDOLW\�VKDOO�QRW�EH�DGYHUVHO\�DIIHFWHG�E\�VLGH�OREHV�

����� �$�������� 5ROO�RU�SLWFK

7KH�SHUIRUPDQFH�RI�WKH�HTXLSPHQW�VKDOO�EH�VXFK�WKDW�ZKHQ�WKH�VKLS�LV�UROOLQJ�RU�SLWFKLQJ�XS�WR
����GHJUHHV��WKH�UDQJH�SHUIRUPDQFH�UHTXLUHPHQWV�RI�����DQG�����FRQWLQXH�WR�EH�PHW�

����� �$�������� $QWHQQD�VFDQ

7KH�VFDQ�VKDOO�EH�FORFNZLVH��FRQWLQXRXV�DQG�DXWRPDWLF� WKURXJK���� �GHJUHHV�RI�D]LPXWK��7KH
DQWHQQD� URWDWLRQ� UDWH� VKDOO� EH� QRW� OHVV� WKDQ� ��� USP�� 7KH� HTXLSPHQW� VKDOO� VWDUW� DQG� RSHUDWH
VDWLVIDFWRULO\� LQ�UHODWLYH�ZLQG�VSHHGV�RI�XS� WR�����NQRWV��$OWHUQDWLYH�PHWKRGV�RI�VFDQQLQJ�DUH
SHUPLWWHG�SURYLGHG�WKDW�WKH�SHUIRUPDQFH�LV�QRW�LQIHULRU�

7R� VXSSUHVV� XQZDQWHG� LQGLUHFW� UHIOHFWHG� HFKRHV� LQ� EOLQG� DUFV�� VHFWRU� EODQNLQJ� RI� WKH
WUDQVPLVVLRQ�PD\�EH�XVHG��7KH�VHFWRU�EODQNLQJ�VKDOO�EH�FOHDUO\�LQGLFDWHG�RQ�WKH�GLVSOD\�

����� �$��������� $]LPXWK�VWDELOLVDWLRQ

�������� �$����������� 0HDQV� VKDOO� EH� SURYLGHG� WR� HQDEOH� WKH� GLVSOD\� WR� EH� VWDELOLVHG� LQ
D]LPXWK� E\� D� J\URFRPSDVV�� RU� LWV� HTXLYDOHQW� LQ� SHUIRUPDQFH�� 7KH� DFFXUDF\� RI� DOLJQPHQW
ZLWK�WKH� FRPSDVV� WUDQVPLVVLRQ� VKDOO� EH� ZLWKLQ� ���� GHJUHHV� ZLWK� D� FRPSDVV� URWDWLRQ� UDWH
RI���USP������V��

�������� �$����������� 7KH� HTXLSPHQW� VKDOO� RSHUDWH� VDWLVIDFWRULO\� LQ� WKH� KHDG�XS� XQVWDELOLVHG
PRGH�ZKHQ�WKH�D]LPXWK�VWDELOLVDWLRQ� LV� LQRSHUDWLYH��$Q�DODUP�VKDOO�EH�JLYHQ�ZLWKLQ���V�RI� WKLV
IDLOXUH�

���������� 7KH� GLVSOD\� VKDOO� UHYHUW� WR� KHDG�XS� PRGH� DIWHU� DSSUR[LPDWHO\� �� PLQ� RI� D]LPXWK
VWDELOLVDWLRQ�EHFRPLQJ�LQRSHUDWLYH�

���������� $Q\�IXQFWLRQDO�OLPLWDWLRQV�VKDOO�EH�H[SODLQHG�LQ�WKH�GRFXPHQWDWLRQ�

�������� +HDG�XS� �XQVWDELOLVHG�� DQG� 1RUWK�XS� �VWDELOLVHG�� GLVSOD\� PRGHV� VKDOO� EH� SURYLGHG�
$GGLWLRQDOO\�� D� FRXUVH�XS� �VWDELOLVHG�� GLVSOD\� PRGH� PD\� EH� SURYLGHG�� LQ� ZKLFK� FDVH� WKH
EHDULQJ�VFDOH�VKDOO�EH�WUXH�DQG�UHIHUHQFHG�WR�WKH�FRXUVH�ZKHQ�WKH�PRGH�LV�VHOHFWHG�
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���������� 7KHUH�VKDOO�EH�D�SRVLWLYH�LQGLFDWLRQ�RI�WKH�GLVSOD\�PRGH�LQ�XVH�

�������� �$����������� 7KH� FKDQJHRYHU� IURP� RQH� GLVSOD\� PRGH� WR� WKH� RWKHU� VKDOO� EH� SRVVLEOH
ZLWKLQ���V�DQG�VKDOO�DFKLHYH�WKH�UHTXLUHG�EHDULQJ�DFFXUDF\�

����� �$��������� 3HUIRUPDQFH�PRQLWRULQJ

�������� �$��������� 0HDQV� VKDOO� EH� DYDLODEOH�� ZKLOH� WKH� HTXLSPHQW� LV� XVHG� RSHUDWLRQDOO\�� WR
GHWHUPLQH� UHDGLO\� D� VLJQLILFDQW� GURS� LQ� V\VWHP�SHUIRUPDQFH� UHODWLYH� WR� D� FDOLEUDWLRQ� VWDQGDUG
HVWDEOLVKHG� DW� WKH� WLPH� RI� LQVWDOODWLRQ�� $� VLJQLILFDQW� GURS� LQ� SHUIRUPDQFH� VKDOO� EH� DQ� RYHUDOO
UHGXFWLRQ�RI����G%�RU�PRUH�

�������� �$��������� 6HSDUDWH�PHDQV�VKDOO�EH�SURYLGHG�WR�FKHFN�WKDW�WKH�HTXLSPHQW�LV�FRUUHFWO\
WXQHG�LQ�WKH�DEVHQFH�RI�WDUJHWV�

����� �$��������$QWL�FOXWWHU�GHYLFHV

�������� �$����������� 6XLWDEOH� PHDQV� VKDOO� EH� SURYLGHG� IRU� WKH� VXSSUHVVLRQ� RI� XQZDQWHG
HFKRHV� IURP� VHD� FOXWWHU�� UDLQ� DQG� RWKHU� IRUPV� RI� SUHFLSLWDWLRQ�� FORXGV� DQG� VDQGVWRUPV� DQG
IURP� RWKHU� UDGDUV�� ,W� VKDOO� EH� SRVVLEOH� WR� DGMXVW� PDQXDOO\� DQG� FRQWLQXRXVO\� WKH� DQWL�FOXWWHU
FRQWUROV�� ,Q�DGGLWLRQ��DXWRPDWLF�DQWL�FOXWWHU� FRQWUROV�PD\�EH�SURYLGHG��KRZHYHU�� WKH\�VKDOO�EH
FDSDEOH�RI�EHLQJ�VZLWFKHG�RII�

�������� $GMXVWPHQW� RI� DQWL�FOXWWHU� FRQWUROV� LQ� VPDOO� GLVFUHWH� VWHSV� VKDOO� EH� UHJDUGHG� DV
FRQWLQXRXV�DGMXVWPHQW�

$GGLWLRQDOO\�� DGMXVWPHQW� E\� FRQWUROV� ZKLFK� RSHUDWH� E\� RWKHU� WKDQ� FLUFXODU� PRYHPHQW� DUH
DFFHSWDEOH�RQ�FRQGLWLRQ�WKDW�

D� LI� WKH\� RSHUDWH� E\� OLQHDU� PRYHPHQW�� WKH\� VKDOO� EH� LQRSHUDWLYH� LQ� WKH� IXOO\� OHIW� RU� GRZQ
SRVLWLRQ��RU

E� LI� WKH\�RSHUDWH�E\�D�SDLU�RI�SXVK�EXWWRQV��RSHUDWLRQ�RI� WKH�OHIW�RU� ORZHU�EXWWRQ�VKDOO�UHQGHU
WKH�GHYLFH�LQRSHUDWLYH�

$Q�LQGLFDWLRQ�RI�WKH�RSHUDWLYH�FRQGLWLRQV�RI�WKH�DQWL�FOXWWHU�FRQWURO�VKDOO�EH�SURYLGHG�

�������� �$����������� 7KH� RSHUDWLRQDO� UHTXLUHPHQW�� ZKHQ� WKH� UDGDU� DQWHQQD� LV� PRXQWHG� DW� D
KHLJKW� RI� ��� P� DERYH� VHD� OHYHO�� LV� WKDW� WKH� HTXLSPHQW� VKDOO�� HYHQ� LQ� WKH� SUHVHQFH� RI� VHD
FOXWWHU��JLYH�D�FOHDU�LQGLFDWLRQ�RI�D�VWDQGDUG�UHIOHFWRU�XS�WR�����QDXWLFDO�PLOHV�

����� �$��������� 2SHUDWLRQ

�������� �$����������� $YDLODELOLW\

���������� $IWHU� VZLWFKLQJ� RQ� IURP� FROG�� WKH� HTXLSPHQW� VKDOO� EHFRPH� UHDG\� WR� EH� IXOO\
RSHUDWLRQDO�ZLWKLQ���PLQ�

���������� $�VWDQGE\�FRQGLWLRQ�VKDOO�EH�SURYLGHG� IURP�ZKLFK� WKH�HTXLSPHQW�FDQ�EH�EURXJKW� WR
DQ�RSHUDWLRQDO�FRQGLWLRQ�ZLWKLQ����V�

�������� �$����������� &RQWUROV

2SHUDWLRQDO� FRQWUROV� VKDOO� EH� DFFHVVLEOH� DQG� HDV\� WR� LGHQWLI\� DQG� XVH�� &RQWUROV� VKDOO� EH
LGHQWLILHG��VHH�DQQH[�%��DQG�HDV\�WR�RSHUDWH���6HH�,(&��������
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È�%6,��������

7KH�HTXLSPHQW� VKDOO�EH�FDSDEOH�RI� EHLQJ�VZLWFKHG�RQ�DQG�RII� DQG�RSHUDWHG� IURP� WKH�PDVWHU
GLVSOD\�FRQWURO�SRVLWLRQ�

,W� VKDOO� EH� SRVVLEOH� WR� YDU\� WKH� EULOOLDQFH� RI� WKH� IL[HG� UDQJH� ULQJV� DQG� WKH� YDULDEOH� UDQJH
PDUNHUV�DQG�HOHFWURQLF�EHDULQJ� OLQHV�DQG� WR� UHPRYH� WKHP� LQGHSHQGHQWO\�DQG�FRPSOHWHO\� IURP
WKH�GLVSOD\�

)RU� UDGDUV� ZLWK� DGGLWLRQDO� V\QWKHWLF� LQIRUPDWLRQ� �H�J�� WDUJHW� LGHQWLILHUV�� YHFWRUV�� QDYLJDWLRQDO
LQIRUPDWLRQ���PHDQV�VKDOO�EH�SURYLGHG�FDSDEOH�RI�UHPRYLQJ�WKLV�DGGLWLRQDO�LQIRUPDWLRQ�IURP�WKH
VFUHHQ�E\�GHGLFDWHG�FRQWUROV�RU�SULPDU\�DFFHVV�LQ�DQ�DVVRFLDWHG�PHQX�

����� �$��������� 2SHUDWLRQ�ZLWK�UDGDU�EHDFRQV�DQG�6$57V

�������� �$����������� 5DGDUV� VKDOO� EH� DEOH� WR� GHWHFW� DQG� GLVSOD\� VLJQDOV� IURP� UDGDU� EHDFRQV
DQG���*+]��;�EDQG��UDGDUV�VKDOO�DOVR�EH�DEOH�WR�GHWHFW�DQG�GLVSOD\�VLJQDOV�IURP�6$57V�

�������� �$����������� $OO�UDGDUV�RSHUDWLQJ�LQ�WKH���*+]�EDQG�VKDOO�EH�FDSDEOH�RI�RSHUDWLQJ�LQ�D
KRUL]RQWDOO\�SRODULVHG�PRGH��,I�RWKHU�SRODULVDWLRQ�PRGHV�DUH�DYDLODEOH�WKHUH�VKDOO�EH�D�SRVLWLYH
LQGLFDWLRQ�RI�WKHLU�XVH�RQ�WKH�GLVSOD\�

�������� �$����������� ,W�VKDOO�EH�SRVVLEOH�WR�VZLWFK�RII�WKRVH�VLJQDO�SURFHVVLQJ�IDFLOLWLHV��ZKLFK
PLJKW�SUHYHQW�D�UDGDU�EHDFRQ�RU�6$57�IURP�EHLQJ�VKRZQ�RQ�WKH�UDGDU�GLVSOD\�

�������� 7KH�RSHUDWRU�VHFWLRQ�RI�WKH�GRFXPHQWDWLRQ�SURYLGHG�E\�WKH�PDQXIDFWXUHU�VKDOO�LQFOXGH
LQVWUXFWLRQV�� EDVHG� RQ� ,02� 61�&LUFXODU� ����� WKDW� GHVFULEH� WKH� RSWLPXP� VHWWLQJ� RI� WKH� UDGDU
FRQWUROV�WR�REVHUYH�D�6$57�

����� �$��������� 'LVSOD\�PRGHV

�������� �$����������� 7KH� HTXLSPHQW� VKDOO� EH� FDSDEOH� RI� RSHUDWLQJ� LQ� ERWK� UHODWLYH� DQG� WUXH
PRWLRQ�� ,Q� WUXH� PRWLRQ� PRGH�� ZKHQ� RZQ� VKLS� UHDFKHV� WKH� RIIVHW� OLPLW�� WKH� GLVSOD\� VKDOO
DXWRPDWLFDOO\� UHVHW� WR� WKH� RIIVHW� OLPLW� RQ� WKH� UHFLSURFDO� KHDGLQJ�� 0DQXDO� UHVHWWLQJ� VKDOO� EH
SURYLGHG��7KH� WUXH�PRWLRQ�PRGH�VKDOO�EH�DYDLODEOH�RQ�DOO� UDQJH�VFDOHV�EHWZHHQ������QDXWLFDO
PLOHV�WR����QDXWLFDO�PLOHV�

�������� �$����������� 7KH�UDGDU�RULJLQ�VKDOO�EH�FDSDEOH�RI�EHLQJ�RIIVHW�WR�DW�OHDVW������DQG�QRW
PRUH�WKDQ������RI�WKH�UDGLXV�RI�WKH�GLVSOD\�

�������� �$����������� 7KH�UDGDU�VKDOO�EH�FDSDEOH�RI�VHD�DQG�JURXQG�VWDELOLVDWLRQ��:LWK�VHD�RU
JURXQG�VWDELOLVDWLRQ�WKH�DFFXUDF\�DQG�GLVFULPLQDWLRQ�RI�WKH�GLVSOD\�VKDOO�EH�DW�OHDVW�HTXLYDOHQW
WR�WKDW�UHTXLUHG�E\�WKLV�SHUIRUPDQFH�VWDQGDUG�

�������� �$����������� 6SHHG� DQG� GLVWDQFH�PHDVXULQJ� HTXLSPHQW� �6'0(�� SURYLGLQJ� WKH� VKLS¶V
VSHHG� WKURXJK� WKH�ZDWHU� WR� WKH�UDGDU�VKDOO�EH�FDSDEOH�RI�SURYLGLQJ� WKH�VSHHG� LQ� WKH� IRUH�DQG
DIW�GLUHFWLRQ��LQ�WKH�DKHDG�GLUHFWLRQ��

�������� �$����������� 7KH� JURXQG�VWDELOLVHG� LQSXW� VKDOO� EH� WZR�GLPHQVLRQDO�� ,W� PD\� EH
SURYLGHG� IURP� WKH� 6'0(�� ZKHUH� D� WZR�GLPHQVLRQDO� 6'0(� LV� ILWWHG�� IURP� DQ� HOHFWURQLF
SRVLWLRQ�IL[LQJ�V\VWHP��RU� IURP�UDGDU� WUDFNHG�VWDWLRQDU\� WDUJHWV��7KH�VSHHG�DFFXUDF\�VKDOO�EH
LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�$�����DQG�,(&�������

�������� �$����������� 7KH� VSHHG� ��������� ������� RU� ��������� W\SH� RI� LQSXW� ��������� DQG
VWDELOLVDWLRQ� ��������� LQ� XVH� VKDOO� EH� GLVSOD\HG�� )RU� FRPSDWLELOLW\� SXUSRVHV�� GDWD� XVHG� DQG
GLVSOD\HG�VKDOO�EH�PDWFKLQJ�FRPELQDWLRQV�RI��62*�&2*�RU�+'*�63'�LQ�WKH�DKHDG�GLUHFWLRQ�
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È����,6%�����

�������� �$����������� ,W�VKDOO�DOVR�EH�SRVVLEOH�WR�LQSXW�WKH�VKLS
V�VSHHG�PDQXDOO\�IURP����]HUR�
NQRWV�WR����NQRWV�LQ�VWHSV�RI�QRW�PRUH�WKDQ�����NQRWV�

�������� �$����������� 3URYLVLRQ� VKDOO�EH�PDGH� IRU�PDQXDO� LQSXW�RI� VHW�DQG�GULIW��$Q� LQGLFDWLRQ
WKDW�WKLV�SURYLVLRQ�LV�DSSOLHG�VKDOO�EH�JLYHQ��7KH�YDOXHV�VKDOO�EH�DFFHVVLEOH�

����� �$��������� ,QWHUIHUHQFH�IURP�PDJQHWLF�ILHOGV

$IWHU� LQVWDOODWLRQ� DQG� DGMXVWPHQW� RQ� ERDUG�� WKH� EHDULQJ� DFFXUDF\� DV� SUHVFULEHG� LQ� WKLV
SHUIRUPDQFH� VWDQGDUG� VKDOO� EH� PDLQWDLQHG� ZLWKRXW� IXUWKHU� DGMXVWPHQW�� LUUHVSHFWLYH� RI� WKH
PRYHPHQW�RI�WKH�VKLS�LQ�WKH�HDUWK
V�PDJQHWLF�ILHOG��7KH�HIIHFW�RI�H[WHUQDO�PDJQHWLF�ILHOGV�VKDOO
EH�VXIILFLHQWO\� UHVWULFWHG� WR�HQVXUH� WKDW�SHUIRUPDQFH� LV�QRW�DIIHFWHG��(IIHFWLYH�PHDQV�VKDOO�EH
SURYLGHG�IRU�WKH�RSHUDWRU�WR�GHJDXVV�RU�WR�HPSOR\�DQ�HTXLYDOHQW�WHFKQLTXH��ZKHUH�DSSOLFDEOH�
WR�UHGXFH�WKH�REVHUYDEOH�HIIHFW�RI�H[WHUQDO�PDJQHWLF�ILHOGV�

����� �$��������� 5DGDU�LQVWDOODWLRQ

7KH�UDGDU� LQVWDOODWLRQ�� LQFOXGLQJ�WKH�DQWHQQD��VKDOO�EH�LQ�VXFK�D�PDQQHU� WKDW� WKH�SHUIRUPDQFH
RI�WKH�UDGDU�V\VWHP�LV�QRW�VXEVWDQWLDOO\�LPSDLUHG��*XLGDQFH�RQ�LQVWDOODWLRQ�VKDOO�EH�JLYHQ�LQ�WKH
PDQXIDFWXUHU¶V�GRFXPHQWDWLRQ�

����� �$��������� )DLOXUH�ZDUQLQJV��DODUPV��DQG�VWDWXV�LQGLFDWLRQV

�������� ,I� WKHUH� LV� DQ\� GHWHFWDEOH� UHDVRQ� ZK\� WKH� LQIRUPDWLRQ� SUHVHQWHG� WR� WKH� RSHUDWRU� LV
LQYDOLG��DQ�DGHTXDWH�DQG�FOHDU�DODUP��ZDUQLQJ��VKDOO�EH�JLYHQ�WR� WKH�RSHUDWRU��$V�D�PLQLPXP�
FOHDU�DODUPV�VKDOO�EH�JLYHQ�WR�WKH�RSHUDWRU��LQGLFDWLQJ�LQSXW�IDLOXUH�RI�

D�� D]LPXWK�

E�� KHDGLQJ�OLQH�

F�� WULJJHU�

G�� FRPSDVV�

H�� 6'0(�

I�� HOHFWURQLF�SRVLWLRQ�IL[LQJ�V\VWHP��(3)6���RU�LQYDOLG�

J�� UDGDU�YLGHR�

3LFWXUH�IUHH]H�XS��VFUHHQ�GDWD�QRW�UHIUHVKHG��VKDOO�QRW�RFFXU�ZKHQ�DQ\�RI�WKH�VHYHQ�HYHQWV�LQ
�������RFFXU�RU�ZKHQ�DQ\�RWKHU�DGGLWLRQDO�LQSXW�WR�WKH�UDGDU�V\VWHP�IDLOV�

�������� $�IDXOW�ZKLFK�SUHYHQWV�WKH�XSGDWH�RI�D�UDGDU�SLFWXUH�VKDOO�FOHDU�WKH�UDGDU�GLVSOD\�DUHD�
DQG�DQ�DSSURSULDWH�DODUP�VKDOO�EH�JLYHQ�

�������� )XQFWLRQV� DQG� GDWD� WKDW� GHSHQG� RQ� D� IDLOHG� VHQVRU� RU� VLJQDO� VKDOO� EH� LQGLFDWHG� RU
LQKLELWHG�

�������� ,I�WKH�UDGDU�LV�LQVWDOOHG�DV�SDUW�RI�DQ�LQWHJUDWHG�V\VWHP��VHH�,(&���������FRQWDLQLQJ�D
FHQWUDOLVHG� DODUP� FDSDELOLW\�� VXLWDEOH� LQWHUIDFHV��� �VHH� ,(&��������� LI� QRW� LQWHUQDO�� VKDOO� EH
SURYLGHG� VR� WKDW� WKH� DXGLR� DODUP� FDQ� EH� VXSSUHVVHG� UHPRWHO\� ZKLOVW� WKH� YLVXDO� LQGLFDWLRQ
UHPDLQV�RQ�WKH�UDGDU��VHH�DOVR���������

�������� )DLOXUH� DODUPV� VKDOO� EH� GLVSOD\HG� LQ� WKH� RUGHU� RI� RFFXUUHQFH�� 7KH� DFNQRZOHGJHPHQW
VKDOO�RQO\�DFNQRZOHGJH�HDFK�DODUP�LQ�RUGHU�

BBBBBBBB
�� 2XWSXW� 5DGDU�VWDWXV��2SHUDWLRQDO�IDLOHG��� ,(&�������±�$/5�

,QSXW� 6XSSUHVV�ORFDO�µDXGLEOH¶�DODUP�IRU�UDGDU�VWDWXV�RQO\�� ,(&�������±�$&.�
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����� �$������ 0XOWLSOH�UDGDU�LQVWDOODWLRQV

�������� �$�������� :KHUH� WZR�UDGDUV�DUH� UHTXLUHG� WR�EH�FDUULHG� WKH\�VKDOO�EH�VR� LQVWDOOHG� WKDW
HDFK� UDGDU� FDQ� EH� RSHUDWHG� LQGLYLGXDOO\� DQG� ERWK� FDQ� EH� RSHUDWHG� VLPXOWDQHRXVO\� ZLWKRXW
EHLQJ�GHSHQGHQW� XSRQ�RQH�DQRWKHU��7KHUH� VKDOO� EH� DQ� LQGLFDWLRQ�RI� WKH� UDGDU� DQG� IUHTXHQF\
EDQG�VHOHFWHG�

�������� �$�������� :KHQ� DQ� HPHUJHQF\� VRXUFH� RI� HOHFWULFDO� SRZHU� LV� SURYLGHG� LQ� DFFRUGDQFH
ZLWK�WKH�DSSURSULDWH�UHTXLUHPHQWV�RI�FKDSWHU�,,���RI�WKH������62/$6�&RQYHQWLRQ��ERWK�UDGDUV
VKDOO�EH�FDSDEOH�RI�EHLQJ�RSHUDWHG�IURP�WKLV�VRXUFH�

�������� �$�������� :KHUH� WZR� UDGDUV�� RU� PRUH�� DUH� ILWWHG�� LQWHU�VZLWFKLQJ� IDFLOLWLHV� PD\� EH
SURYLGHG�WR�LPSURYH�WKH�IOH[LELOLW\�DQG�DYDLODELOLW\�RI�WKH�RYHUDOO�UDGDU�LQVWDOODWLRQ�

�������� �$�������� 7KH\�VKDOO�EH�VR�LQVWDOOHG�WKDW�IDLOXUH�RI�HLWKHU�UDGDU�ZLOO�QRW�FDXVH�WKH�RWKHU
UDGDU�WR�EH�DGYHUVHO\�DIIHFWHG�

����� �$������ ,QWHUIDFH

�������� �$�������� 7KH�UDGDU�V\VWHP�VKDOO�EH�FDSDEOH�RI�UHFHLYLQJ�LQIRUPDWLRQ�IURP�HTXLSPHQW
VXFK� DV� J\URFRPSDVV�� VSHHG� DQG� GLVWDQFH� PHDVXUHPHQW� HTXLSPHQW� �6'0(�� DQG� HOHFWURQLF
SRVLWLRQ�IL[LQJ� V\VWHPV� �(3)6�� LQ� DFFRUGDQFH� ZLWK� LQWHUQDWLRQDO� VWDQGDUGV� �VHH� ,(&��������
7KH� VRXUFH� RI� UHFHLYHG� LQIRUPDWLRQ� VKDOO� EH� FDSDEOH� RI� EHLQJ� GLVSOD\HG�� $GGLWLRQDO� RWKHU
VXLWDEOH�LQWHUIDFHV�DUH�SHUPLWWHG�

�������� �$�������� 7KH� UDGDU� VKDOO� SURYLGH� DQ� LQGLFDWLRQ� ZKHQ� DQ\� LQSXW� IURP� DQ� H[WHUQDO
VHQVRU� LV� DEVHQW� RU� LQYDOLG�� 7KH� UDGDU� VKDOO� DOVR� UHSHDW� DQ\� DODUPV� RU� VWDWXV� PHVVDJHV
FRQFHUQLQJ�WKH�TXDOLW\�RI�WKH�LQSXW�GDWD�IURP�LWV�H[WHUQDO�VHQVRUV�

�������� �$�������� ,I� DQ\� UDGDU� VHULDO� RXWSXWV� DUH� SURYLGHG� WKH\� VKDOO� EH� LQ� DFFRUGDQFH� ZLWK
LQWHUQDWLRQDO�VWDQGDUGV��VHH�,(&��������

�������� ,I� QR�VXLWDEOH� ,(&������� LQWHUIDFH� LV�DYDLODEOH��DQRWKHU�DSSURSULDWH� LQWHUIDFH�PD\�EH
XVHG�

�������� 7KH� HTXLSPHQW� VKDOO� EH� FDSDEOH�RI� SURYLGLQJ�D�GHGLFDWHG� EXIIHUHG� RXWSXW� IRU� VFUHHQ
YLGHR��VHH� ,02�$�����DQG� ,(&��������DQG�DVVRFLDWHG�V\QFKURQLVDWLRQ�VLJQDOV��$�GHVFULSWLRQ
RI�WKH�RXWSXW�VKDOO�EH�JLYHQ�LQ�WKH�PDQXIDFWXUHU¶V�GRFXPHQWDWLRQ�

�������� $Q� RSWLRQDO� �GHDG�PDQ¶V� KDQGOH�� RXWSXW� SRUW� IDFLOLW\� LV� SHUPLWWHG� DV� ORQJ� DV� VXFK� D
IDFLOLW\�GRHV�QRW�DIIHFW�UDGDU�SHUIRUPDQFH�

������ $Q� LQWHUIDFH� FRQIRUPLQJ� WR� ,(&� ��������� IRU� LQSXW� RI� GDWD� IRU� WKH� GLVSOD\� RI� $,6
V\PERORJ\�PD\�EH�SURYLGHG�

����� �$������ 1DYLJDWLRQDO�LQIRUPDWLRQ

7KH� UDGDU� GLVSOD\� VKDOO� EH� FDSDEOH� RI� SUHVHQWLQJ� LQ� JUDSKLFDO� IRUP�� SRVLWLRQV�� QDYLJDWLRQDO
OLQHV� DQG� PDSV�� LQ� DGGLWLRQ� WR� WKH� UDGDU� LQIRUPDWLRQ� �VHH� DQQH[� &��� ,W� VKDOO� EH� SRVVLEOH� WR
DGMXVW� WKHVH� SRLQWV�� OLQHV� DQG�PDSV� UHODWLYH� WR� D� JHRJUDSKLFDO� UHIHUHQFH�� 7KH� VRXUFH� RI� WKH
JUDSKLFDO�LQIRUPDWLRQ�DQG�WKH�PHWKRG�RI�JHRJUDSKLFDO�UHIHUHQFLQJ�VKDOO�EH�FOHDUO\�LQGLFDWHG�

1DYLJDWLRQ� LQIRUPDWLRQ� DIIHFWHG� E\� D]LPXWK� VWDELOLVDWLRQ� VKDOO� EH� VXSSUHVVHG� DIWHU
DSSUR[LPDWHO\���PLQ�RI�WKH�LQ�XVH�VWDELOLVDWLRQ�VHQVRU�EHFRPLQJ�LQRSHUDWLYH�
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����� �$������ 3ORWWLQJ

3ORWWLQJ� IDFLOLWLHV�VHOHFWHG� IURP�WKH� WKUHH�SRVVLEOH�RSWLRQV�VKDOO�EH�SURYLGHG�ZLWK� WKH�UDGDU�DV
IROORZV�

�������� �$�������� 6KLSV�ZKLFK�DUH� ILWWHG�ZLWK�DQ�HOHFWURQLF�SORWWLQJ�DLG�VKDOO�EH� ILWWHG�ZLWK�DQ
�HOHFWURQLF�SORWWLQJ�DLG��IRU�PDQXDO�GLUHFW�SORWWLQJ�DV�GHILQHG�LQ�,(&���������

�������� �$�������� 6KLSV�� ZKLFK� DUH� ILWWHG� ZLWK� DQ� DXWR� WUDFNLQJ� DLG�� VKDOO� EH� ILWWHG� ZLWK� DQ
�DXWR�WUDFNLQJ�DLG��DV�GHILQHG�LQ�,(&���������

�������� �$�������� 6KLSV��ZKLFK�DUH�ILWWHG�ZLWK�DQ�DXWRPDWLF�UDGDU�SORWWLQJ�DLG��$53$���VKDOO�EH
ILWWHG�ZLWK�$53$�ZLWK�D�PLQLPXP�HIIHFWLYH�GLDPHWHU�RI�����PP�DV�GHILQHG�LQ�UHVROXWLRQ�$����
DQG�LQ�,(&����������7KH�VHFRQG�UDGDU�VKDOO�EH�ILWWHG�ZLWK�DW�OHDVW�DQ��DXWR�WUDFNLQJ�DLG��

�������� �$�������� 6KLSV�RI��������JURVV�WRQQDJH�DQG�PRUH�VKDOO�EH� ILWWHG�ZLWK�$53$V�ZLWK�D
PLQLPXP�HIIHFWLYH�GLDPHWHU�RI�����PP�DV�GHILQHG�LQ�UHVROXWLRQ�$�����DQG�LQ�,(&���������

�������� �$�������� 7DUJHW�WUDLOV

,W�VKDOO�EH�SRVVLEOH�WR�GLVSOD\�WKH�WUDLOV�E\�WKH�UDGDU�HFKRHV�RI�WDUJHWV�LQ�WKH�IRUP�RI�V\QWKHWLF
DIWHUJORZ��7KH�WUDLOV�PD\�EH�HLWKHU�UHODWLYH�RU� WUXH�� ,Q� WUXH�PRWLRQ�WKH� WUDLOV�VKDOO�EH� WUXH��7KH
WUXH�WUDLOV�PD\�EH�VHD�RU�JURXQG�VWDELOLVHG��7KH�WUDLOV�VKDOO�EH�GLVWLQJXLVKDEOH�IURP�WKH�WDUJHWV
DQG� VKDOO� EH� FDSDEOH� RI� EHLQJ� VZLWFKHG� RII�� 7KH� OHQJWK� RI� WKH� WUDLOV�PD\� EH� XVHU� DGMXVWDEOH
DQG�EH�FDSDEOH�RI�EHLQJ�UHVHW�

����� 6WDQGDUG�QDPHV�±�DEEUHYLDWLRQV�DQG�V\PEROV

7KH�VWDQGDUG�QDPHV��DEEUHYLDWLRQV�DQG�V\PEROV�IRU�PDULQH�UDGDUV��GHILQHG�LQ�DQQH[�%��ZKHUH
DSSURSULDWH��VKDOO�EH�XVHG�

����� �$������ (UJRQRPLFV

�������� �$�������� )RU� WKH�SXUSRVHV�RI� WKLV� VWDQGDUG� WKH� IROORZLQJ� IXQFWLRQV�� VKDOO�EH� GLUHFWO\
DFFHVVLEOH�DQG�LPPHGLDWHO\�HIIHFWHG�

± 2Q�RII�VZLWFK ± *DLQ

± 6WDQGE\ ± 3UHVHQWDWLRQ�PRGH

± 0RQLWRU�EULOOLDQFH ± $QWL�FOXWWHU�VHD

± &RQWUDVW��ZKHUH�SURYLGHG�DQG�ZKHUH�DSSOLFDEOH� ± 9DULDEOH�UDQJH�PDUNHU

± 7XQLQJ��LI�PDQXDO� ± 0DUNHU��FXUVRU�

± 5DQJH�VHOHFWLRQ ± $FNQRZOHGJH�DODUP��ZKHUH�SURYLGHG�

± $QWL�FOXWWHU�UDLQ ± 9HFWRU�WUXH���UHODWLYH��ZKHUH�SURYLGHG�

± (OHFWURQLF�EHDULQJ�OLQH ± 3XOVH�OHQJWK��ZKHUH�SURYLGHG�

± 'LPPHU�IRU�SDQHO�LOOXPLQDWLRQ��ZKHUH�DSSOLFDEOH�

,QDSSURSULDWH�SXOVH�OHQJWKV�VKDOO�EH�HLWKHU�LQKLELWHG�RU�FOHDUO\�LQGLFDWHG�

7KHVH�IXQFWLRQV�PD\�EH�H[HFXWHG�E\�

± GHGLFDWHG�FRQWUROV�

± SULPDU\�DFFHVV�LQ�DQ�DVVRFLDWHG�PHQX�

± DOWHUQDWLYH�VROXWLRQV�ZKLFK�PHHW�WKH�IXQFWLRQDO�UHTXLUHPHQWV�
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�������� �$�������� 7KH� IROORZLQJ� IXQFWLRQV�� VKDOO� EH� FRQWLQXRXVO\� YDULDEOH� RU� LQ� VPDOO�� TXDVL�
DQDORJXH�VWHSV�

± 0RQLWRU�EULOOLDQFH ± $QWL�FOXWWHU�VHD

± 7XQLQJ��LI�PDQXDO� ± 9DULDEOH�UDQJH�PDUNHU

± $QWL�FOXWWHU�UDLQ ± 0DUNHU��FXUVRU�

± (OHFWURQLF�EHDULQJ�OLQH ± *DLQ

�������� �$�������� 7KH� VHWWLQJV� RI� WKH� IROORZLQJ� IXQFWLRQV� VKDOO� EH� UHDGDEOH� LQ� DOO� OLJKW
FRQGLWLRQV�

± 'LPPHU�IRU�SDQHO�LOOXPLQDWLRQ��ZKHUH�DSSOLFDEOH� ± 7XQLQJ��LI�PDQXDO�

± *DLQ ± $QWL�FOXWWHU�UDLQ

± $QWL�FOXWWHU�VHD ± 0RQLWRU�EULOOLDQFH

7KH� FRQWURO� RI� WKH� GLPPHU� DQG� PRQLWRU� EULOOLDQFH� PD\� EH� ORFDWHG� DQG� DGMXVWHG� E\� WDFWLOH
�IHHO�RU�WRXFK��PHDQV�

�������� �$�������� )RU� WKH� IROORZLQJ� IXQFWLRQV�� DGGLWLRQDO� DXWRPDWLF� DGMXVWPHQW� PD\� EH
SURYLGHG��7KH�XVH�RI�WKH�DXWRPDWLF�PRGH�VKDOO�EH�LQGLFDWHG�WR�WKH�RSHUDWRU�DQG�EH�FDSDEOH�RI
EHLQJ�VZLWFKHG�RII�

± 0RQLWRU�EULOOLDQFH ± *DLQ

± $QWL�FOXWWHU�UDLQ ± $QWL�FOXWWHU�VHD

�������� �$�������� ,I� GLVFUHWH� FRQWUROV� DUH� DYDLODEOH� IRU� WKH� (%/� DQG� 950� WKH\� VKDOO� EH
VLWXDWHG�RQ�WKH�OHIW�DQG�ULJKW�KDQG�VLGH�UHVSHFWLYHO\�

�������� 'LVSOD\�RI�LQIRUPDWLRQ

$�FOHDU�DQG�ORJLFDO�DUUDQJHPHQW�RI�GDWD�ILHOGV�VKDOO�EH�SURYLGHG��7HPSRUDU\�RYHUOD\LQJ�RI� WKH
GDWD�ILHOGV�LV�SHUPLWWHG�

����� 6DIHW\�SUHFDXWLRQV

�������� 5DGLDWLRQ�IURP�WKH�DQWHQQD�VKDOO�EH�SRVVLEOH�RQO\�ZKHQ�WKH�EHDP�LV�VFDQQLQJ��H[FHSW
WKDW� RYHUULGH� IDFLOLWLHV� PD\� EH� SURYLGHG� IRU�PDLQWHQDQFH� SXUSRVHV�� 7KH� PD[LPXP� GLVWDQFHV
IURP�WKH�DQWHQQD�DW�ZKLFK�UDGLR�IUHTXHQF\�UDGLDWLRQ� OHYHOV�RI�����:�P��DQG����:�P��FDQ�EH
H[SHFWHG�VKDOO�EH�LQFOXGHG�LQ�WKH�HTXLSPHQW�KDQGERRN�

�������� 0HDQV� VKDOO� EH� SURYLGHG� WR� SUHYHQW� VFDQQHU� URWDWLRQ� IRU� PDLQWHQDQFH� DQG� RWKHU
SXUSRVHV�

�� 0HWKRGV�RI�WHVWLQJ�DQG�UHTXLUHG�WHVW�UHVXOWV

7KLV� FODXVH� GHILQHV� WKH� W\SH� WHVW� PHWKRGV� DQG� UHVXOWV� UHTXLUHG� WR� HQVXUH� WKDW� HTXLSPHQW
FRPSOLHV�ZLWK�WKH�UHTXLUHPHQWV�RI�FODXVH���
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���� *HQHUDO�FRQGLWLRQV�RI�PHDVXUHPHQW�DQG�GHILQLWLRQV

$OO� WKH� JHQHUDO� UHTXLUHPHQWV� RI� ,(&������� VKDOO� EH� FDUULHG� RXW� RQ� WKH� VDPSOH� HTXLSPHQW
XQGHU� WHVW� �(87�� WR� YHULI\� ZKHWKHU� WKH� (87� PHHWV� WKHVH� WHFKQLFDO� UHTXLUHPHQWV�� 7KH
HTXLSPHQW�VKDOO�FRPSO\�ZLWK�WKRVH�UHTXLUHPHQWV�RI�,(&�������DSSURSULDWH�WR�LWV�FDWHJRU\�� L�H�
�SURWHFWHG���IURP�WKH�ZHDWKHU��RU��H[SRVHG���WR�WKH�ZHDWKHU��

7KH�PDQXIDFWXUHU� VKDOO� GHFODUH� ZKLFK� HTXLSPHQW� RU� XQLWV� DUH� �SURWHFWHG�� RU� �H[SRVHG��� 7KH
PDQXIDFWXUHU�VKDOO�GHFODUH�WKH��SUHFRQGLWLRQLQJ��UHTXLUHG�EHIRUH�HQYLURQPHQWDO�FKHFNV�

:KHUH� WHVW� UHTXLUHPHQWV� DUH� JLYHQ� LQ� D� QRQ�TXDQWLWDWLYH� PDQQHU�� WKH� UHVXOWV� VKDOO� EH� WKH
DJJUHJDWH�REWDLQHG�RYHU�D�QXPEHU�RI�REVHUYDWLRQV�

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG�WKH�IROORZLQJ�GHILQLWLRQV�VKDOO�DSSO\�

D� 3HUIRUPDQFH�FKHFN��� UHFRQILJXUDWLRQ�RI�WKH�(87�DQG�FKHFNLQJ�E\�QRQ�TXDQWLWDWLYH�YLVXDO
FKHFNV�WKDW�WKH�V\VWHP�LV�VWLOO�RSHUDWLYH�IRU�WKH�SXUSRVHV�RI�,(&��������VHH�DQQH[�(���7KLV
VKDOO� LQFOXGH� WKH� RSHUDWLRQ� RI� WKH� JDLQ�� WXQH�� FOXWWHU�� (%/�� 950� DQG� SORWWLQJ� IDFLOLWLHV� WR
FRQILUP�QRUPDO�RSHUDWLRQ�

E� 3HUIRUPDQFH� WHVW��� IRU� UDGDU� (87�� VKDOO� EH� LGHQWLFDO� WR� WKH� SHUIRUPDQFH� FKHFN� IRU� WKH
SXUSRVHV�RI�,(&��������ZLWK�WKH�DGGLWLRQ�RI�WKH�GLVSOD\�WHVW�VSHFLILHG�LQ������VHH�DQQH[�(��

F� %\�LQVSHFWLRQ��D�YLVXDO�FKHFN�RI�WKH�HTXLSPHQW�RU�GRFXPHQWDWLRQ�

G� &OHDU� LQGLFDWLRQ� RU� YLVLELOLW\� RI� WHVW� WDUJHWV��� YLVLEOH� IRU� DW� OHDVW� ����� RI� WKH� DQWHQQD
VFDQV�ZLWK�DQ\�DIWHUJORZ�RU�WUDLOV�IDFLOLW\�VZLWFKHG�RII�

H� 6WDQGDUG� RSHUDWLQJ�PRGH��� LQ� WKH� RSHUDWLRQDO� FRQGLWLRQ� GHILQHG� LQ� ���������� DQG� LQ� WKH
WUXH�PRWLRQ�GLVSOD\�PRGH�GHVFULEHG�LQ���������$�PDQXDO�RU�VLPXODWHG�ORJ�IRUZDUG�VSHHG�RI
���NQRWV�VKDOO�EH�DSSOLHG��XQOHVV�RWKHUZLVH�VSHFLILHG�LQ�WKH�WHVW�FODXVH�

������ 7HVW�VLWH

7HVWV� ZLOO� QRUPDOO\� EH� FDUULHG� RXW� DW� WHVW� VLWHV� VHOHFWHG� E\� WKH� W\SH� WHVW� DXWKRULW\� WKDW� FDQ
SUHVHQW� DQ� RYHU� ZDWHU� WHVW� UDQJH� FRQWDLQLQJ� WKH� WHVW� WDUJHWV� DQG� IHDWXUHV� QHHGHG� IRU� WKH
VSHFLILHG� WHVWV�� 7KH�PDQXIDFWXUHU� VKDOO�� XQOHVV� RWKHUZLVH� DJUHHG�� VHW� XS� WKH� HTXLSPHQW� DQG
HQVXUH�WKDW�LW�LV�RSHUDWLQJ�QRUPDOO\�EHIRUH�W\SH�WHVWLQJ�FRPPHQFHV�

������ +HLJKW�RI�UDGDU�DQWHQQD

'XULQJ� DOO� DSSURSULDWH� WHVWV�� WKH� UDGDU� DQWHQQD� VKDOO� EH�PRXQWHG� DW� D� KHLJKW� RI� DERXW� ���P
DERYH�WKH�VXUIDFH�RI�WKH�ZDWHU�

������ 7HVW�WDUJHWV�IRU�UDQJH�SHUIRUPDQFH

8QOHVV�RWKHUZLVH�VSHFLILHG��WKH�HIIHFWLYH�HFKRLQJ�DUHD�RI�WHVW�WDUJHWV�DQG�WKH�WDUJHW�GLVWDQFHV
DQG� KHLJKWV� XVHG� WR� GHWHUPLQH� FRQIRUPLW\� ZLWK� WKLV� VWDQGDUG�� VKDOO� EH� UHIHUUHG� WR� D� SRLQW
VRXUFH� WDUJHW� SUHVHQWLQJ� DQ� HIIHFWLYH� HFKRLQJ� DUHD� RI� ���P�� DW� WKH� UHOHYDQW� IUHTXHQF\�� DW� D
KHLJKW�RI�����P��DQG�DW�D�GLVWDQFH�RI���QDXWLFDO�PLOHV��E\�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�$�

������ 6HD�VWDWH

5DQJH� SHUIRUPDQFH� PHDVXUHPHQWV� VKDOO� EH� FRQGXFWHG� XVLQJ� D� WHVW� WDUJHW� LQ� D� FDOP� VHD
�VHD�VWDWH� �� RU� ����0HDVXUHPHQWV�PD\� EH� WDNHQ� LQ� RWKHU� VHD� VWDWHV�� EXW� LQ� FDVH� RI� FRQIOLFW�
PHDVXUHPHQWV�WDNHQ�DW�VHD�VWDWHV���RU���VKDOO�WDNH�SUHFHGHQFH�
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������ 5DGLR�IUHTXHQF\

:KHUH�WHVWV�UHODWLQJ�WR�WKH�UDGLR�IUHTXHQF\�DUH�VSHFLILHG��WKHVH�VKDOO�EH�FDUULHG�RXW�RQO\�DW�WKH
QRPLQDO�RSHUDWLQJ�UDGLR�IUHTXHQF\�RI�WKH�HTXLSPHQW��XQOHVV�RWKHUZLVH�VSHFLILHG�

���� 3RZHU�VXSSO\��FDEOLQJ�GLVWDQFHV�DQG�WHFKQLFDO�LQIRUPDWLRQ

7KH� VXSSO\� YROWDJH� DSSOLHG� WR� WKH� HTXLSPHQW� GXULQJ� WKH� WHVWV� VKDOO� EH� WKH� QRPLQDO� YROWDJH�
DQG�D�F��VXSSOLHV�VKDOO�EH�DW�QRPLQDO�IUHTXHQF\��XQOHVV�RWKHUZLVH�VSHFLILHG�

������ 6XE�V\VWHP�VHSDUDWLRQ

��������� :KHQ�HTXLSPHQW�ZLWK�VHSDUDWH�WUDQVPLWWHU�DQG�DQWHQQD� LV� WHVWHG�LQ�DFFRUGDQFH�ZLWK
WKLV�VWDQGDUG��WKH�WUDQVPLWWHU���UHFHLYHU�VKDOO�EH�FRQQHFWHG�WR�WKH�DQWHQQD�E\����P�RI�IHHGHU�

7KH�GLVSOD\�VKDOO�EH�FRQQHFWHG�WR�RWKHU�XQLWV�E\����P�RI�FDEOH��:KHUH�DQ�HTXLSPHQW��LQ�ZKLFK
WKH�WUDQVPLWWHU�DQG�UHFHLYHU�DUH�DOZD\V�LQVWDOOHG�ZLWKLQ�WKH�DQWHQQD���SHGHVWDO�FRPELQDWLRQ��LV
W\SH�WHVWHG�� WKH����P�RI�DQWHQQD�IHHGHU�VKDOO�EH�RPLWWHG��:KHUH�QHFHVVDU\� WKH�PDQXIDFWXUHU
VKDOO�VXSSO\�WKH�DSSURSULDWH�FDEOH�DQG�DQWHQQD�IHHGHU�

��������� 7KH�PDQXIDFWXUHU�RU�KLV�UHSUHVHQWDWLYH�PD\�SURSRVH�IRU�FRQVLGHUDWLRQ�E\�WKH�WHVWLQJ
DXWKRULW\� WKH� PD[LPXP� DQG� PLQLPXP� GLVWDQFHV� E\� ZKLFK� XQLWV� RI� WKH� HTXLSPHQW� PXVW� EH
VHSDUDWHG� LQ� RUGHU� WR� FRPSO\� ZLWK� WKH� UHTXLUHPHQWV� RI� WKLV� VWDQGDUG�� 7KH� DFWXDO� GLVWDQFH
UHTXHVWHG�DQG�WHVWHG�VKDOO�EH�UHFRUGHG�LQ�WKH�WHVW�UHSRUW�

������� 7HFKQLFDO�LQIRUPDWLRQ

��������� ������� $GHTXDWH� LQIRUPDWLRQ� VKDOO� EH� SURYLGHG� WR� HQDEOH� WKH� HTXLSPHQW� WR� EH
SURSHUO\�VHW�XS��PDLQWDLQHG�DQG�RSHUDWHG�GXULQJ�WKH�W\SH�WHVWLQJ�

��������� ��������� �7KH� LQVWDOODWLRQ�VHFWLRQ�RI� WKH�PDQXIDFWXUHU¶V�PDQXDO�VKDOO�EH�H[DPLQHG� WR
HQVXUH�WKDW�LW�FRQWDLQV�DGHTXDWH�LQIRUPDWLRQ�WR�FRPSO\�ZLWK�WKLV�VWDQGDUG�

��������� ��������� %\�H[DPLQDWLRQ�RI�WKH�FHUWLILFDWLRQ�LVVXHG�WR�WKH�PDQXIDFWXUHU�

���� ������� 5DQJH�SHUIRUPDQFH

����� 0HWKRG�RI�PHDVXUHPHQW�±�&RDVWOLQHV�DQG�VXUIDFH�REMHFWV

$� WHVW� WDUJHW� DV� VSHFLILHG� LQ� ������ DQG� DW� D�PLQLPXP� GLVWDQFH� RI� ���� QDXWLFDO�PLOHV� VKDOO� EH
XVHG� DV� D� FRQWURO� IRU� WKLV� WHVW�� 7KH� WXQH�� JDLQ� DQG� FOXWWHU� FRQWUROV� RI� WKH� UDGDU� VKDOO� EH� VHW
VXFK�WKDW� WKH�UHIHUHQFH�WDUJHW�SDLQWV�EHWZHHQ���RXW�RI����UDGDU�VFDQV�DQG����RXW�RI����UDGDU
VFDQV�

7KHQ�� DV� IDU� DV� LV� SUDFWLFDEOH�� FRDVWOLQHV� DQG� VKLSV� VKDOO� EH� REVHUYHG� GXULQJ� WKH� WHVWV�� WR
FRQILUP�WKH�GHWHFWLRQ�DQG�GLVSOD\�RI�REMHFWV�GHVFULEHG�LQ�����

�������� 5HVXOWV�UHTXLUHG

7KH�HTXLSPHQW�VKDOO�JLYH�D�FOHDU�LQGLFDWLRQ�RI�WKH�WHVW�WDUJHW�

:KHUH�REMHFWV�GHVFULEHG�LQ�����DUH�LQFOXGHG�LQ�WKH�WHVW�� WKH\�VKDOO�EH�FOHDUO\� LQGLFDWHG�RQ�WKH
UDGDU�GLVSOD\�
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������ 0HWKRG�RI�PHDVXUHPHQW�±�([FHVV�SHUIRUPDQFH

7KLV� PHWKRG� RI� PHDVXUHPHQW� LV� RQO\� UHTXLUHG� LI� WKH� PHWKRG� RI� PHDVXUHPHQW� DFFRUGLQJ� WR
������� LV�XVHG� IRU� UROO� DQG�SLWFK�SHUIRUPDQFH��7KH� WHVW� WDUJHW�XVHG� LQ�������VKDOO�EH�XVHG� IRU
WKLV� WHVW�� 7KH� WXQH�� JDLQ� DQG� FOXWWHU� FRQWUROV� RI� WKH� UDGDU� VKDOO� QRW� EH�DGMXVWHG� IURP� WKDW� VHW
DERYH�� $� YDULDEOH� DWWHQXDWRU� VKDOO� EH� LQVHUWHG� LQ� WKH� DQWHQQD� IHHG�� 7KH� DWWHQXDWLRQ� DSSOLHG
VKDOO�EH�JUDGXDOO\�LQFUHDVHG�XQWLO�WKH�WHVW�WDUJHW�SDLQWV���RXW�RI����UDGDU�VFDQV�

�������� 5HVXOWV�UHTXLUHG

7KH�H[FHVV�SHUIRUPDQFH� LQ�G%�PHDVXUHG�VKDOO�EH� UHFRUGHG� LQ� WKH� WHVW� UHSRUW� IRU� ODWHU�XVH� LQ
WKH�UROO�DQG�SLWFK�SHUIRUPDQFH�WHVW�RI��������

���� ������� 0LQLPXP�UDQJH

������ 0HWKRG�RI�PHDVXUHPHQW

:LWK� WKH� UDGDU� DGMXVWHG� ZLWKLQ� LWV� VSHFLILFDWLRQ� LQ� VXFK� D� ZD\� WKDW� D� WHVW� WDUJHW� DW
DSSUR[LPDWHO\� �� QDXWLFDO� PLOH� LV� FOHDUO\� YLVLEOH�� D� VHFRQG� WHVW� WDUJHW� VKDOO� EH� PRYHG� WR
DSSURDFK� WKH� UDGDU� DQWHQQD�� 7KH� UDQJH� DW� ZKLFK� WKH� VHFRQG� WHVW� WDUJHW� FHDVHV� WR� EH
SUHVHQWHG�VHSDUDWHO\�IURP�WKH�DQWHQQD�SRVLWLRQ�RQ�WKH�GLVSOD\�VKDOO�EH�UHFRUGHG�

)RU� WKLV�PHDVXUHPHQW� WKH� UDQJH�VHOHFWRU�DQG� WKH�VHD�DQG�JDLQ�FRQWURO�RQO\�PD\�EH�DGMXVWHG
DQG�� DIWHU� DGMXVWPHQW�� D� WHVW� WDUJHW� VKDOO� EH� YLVLEOH� DW� WKH�PLQLPXP� UDQJH� DQG� DW� �� QDXWLFDO
PLOH�ZLWK�WKH�VDPH�VHWWLQJ�RI�WKH�VHD�FRQWURO�

����� 5HVXOWV�UHTXLUHG

7KH� PLQLPXP� UDQJH� VKDOO� EH� QRW� JUHDWHU� WKDQ� ��� P� PHDVXUHG� KRUL]RQWDOO\�� 7KH� GLVWDQFH
PHDVXUHG�VKDOO�EH�UHFRUGHG�LQ�WKH�WHVW�UHSRUW�

���� ������� 'LVSOD\

������ ��������� 0HWKRG�RI�PHDVXUHPHQW

7KH�HIIHFWLYH�GLDPHWHU�RI� WKH�GLVSOD\�DUHD�VKDOO�EH�GHWHUPLQHG�E\� OLQHDU�PHDVXUHPHQW�ZLWK�D
ULJLG� UXOHU�� DQG� UDQJH� VFDOHV� DQG� QXPEHU� RI� UDQJH� ULQJV� SURYLGHG� RQ� HDFK� VFDOH� VKDOO� EH
H[DPLQHG�E\�YLVXDO�LQVSHFWLRQ��ZKLOH�WKH�HTXLSPHQW�LV�RSHUDWLQJ�

������ 5HVXOWV�UHTXLUHG

7KH�HIIHFWLYH�GLVSOD\�GLDPHWHU�VKDOO�FRQIRUP�WR�WKH�UHTXLUHPHQWV�RI�������

������ �������������������������� 0HWKRG�RI�PHDVXUHPHQW

7KH�UHTXLUHPHQWV�VKDOO�EH�FKHFNHG�E\�LQVSHFWLRQ�GXULQJ�RSHUDWLRQ�RI�WKH�HTXLSPHQW�

����� 5HVXOWV�UHTXLUHG

7KH� HTXLSPHQW� VKDOO� FRPSO\�ZLWK� WKH� UHTXLUHPHQWV� RI� ������� ������� ������� ������� ������� ������
������DQG��������
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