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National foreword

This British Standard is the official English language version of EN 12604:2000.

The UK participation in its preparation was entrusted by Technical Committee
B/538, Doors, windows, shutters, hardware and curtain walling, to Subcommittee
B/538/5, Industrial, commercial and garage doors and gates, which has the
responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible 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 subcommittee 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 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.

Further information

Users of this standard are informed that the UK submitted a vote of disapproval on
final voting stage of the draft EN for the following reasons.

1. For some types of vertically moving doors, compliance with 4.3.4 will require the
introduction of safety devices to cover components that do not fail in a dangerous
manner. This is beyond the requirements of the following UK regulations.

· Management of Health and Safety at Work Regulations 1999;

· Workplace (Health, Safety and Welfare) Regulations 1992;

· Requirement K5 of Building Regulations, England and Wales and parallel
provisions in the Building Standards (Scotland) Regulations and the Building
Regulations (Northern Ireland).

2. No consideration is given to the possible results of a failure in secondary safety
devices.

3. The durability test permits unlimited expenditure through the ongoing
replacement of components. No accurate conclusion of cyclic durability in terms of
intended use can be drawn from testing to clause 5 of BS EN 12604:2000.

* Additional guidance will be given in PD 6666 ªGuidance on the interpretation of
standards for mechanical aspects for industrial, commercial and garage doorsº,
which is in preparation.

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 22, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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(QJOLVK�YHUVLRQ

,QGXVWULDO��FRPPHUFLDO�DQG�JDUDJH�GRRUV�DQG�JDWHV���0HFKDQLFDO
DVSHFWV���5HTXLUHPHQWV

3RUWHV�LQGXVWULHOOHV��FRPPHUFLDOHV�HW�GH�JDUDJH���$VSHFWV
PpFDQLTXHV���([LJHQFHV

7RUH���0HFKDQLVFKH�$VSHNWH���$QIRUGHUXQJHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ���-DQXDU\������

&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ
6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\�DOWHUDWLRQ��8S�WR�GDWH�OLVWV�DQG�ELEOLRJUDSKLFDO�UHIHUHQFHV�FRQFHUQLQJ�VXFK�QDWLRQDO
VWDQGDUGV�PD\�EH�REWDLQHG�RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\�&(1�PHPEHU�

7KLV�(XURSHDQ�6WDQGDUG�H[LVWV�LQ�WKUHH�RIILFLDO�YHUVLRQV��(QJOLVK��)UHQFK��*HUPDQ���$�YHUVLRQ�LQ�DQ\�RWKHU�ODQJXDJH�PDGH�E\�WUDQVODWLRQ
XQGHU�WKH�UHVSRQVLELOLW\�RI�D�&(1�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG�QRWLILHG�WR�WKH�&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO
YHUVLRQV�

&(1�PHPEHUV�DUH�WKH�QDWLRQDO�VWDQGDUGV�ERGLHV�RI�$XVWULD��%HOJLXP��&]HFK�5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH�
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�������&(1 $OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG
ZRUOGZLGH�IRU�&(1�QDWLRQDO�0HPEHUV�
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&RQWHQWV

3DJH

)RUHZRUG �

� 6FRSH �

� 1RUPDWLYH�UHIHUHQFHV �

� 'HILQLWLRQV �

� 5HTXLUHPHQWV �

��� %DVLF�SULQFLSOHV �

��� 'HVLJQ�DQG�FRQVWUXFWLRQ �

��� 3URWHFWLRQ�DJDLQVW�XQLQWHQWLRQDO�DQG�XQFRQWUROOHG�PRYHPHQWV �

��� 0DQXDO�RSHUDWLRQ �

��� 0HFKDQLFDO�SURWHFWLRQ�DQG�VDIHW\�FOHDUDQFHV�DJDLQVW�FUXVKLQJ��FXWWLQJ�
VKHDULQJ��HQWDQJOHPHQW��GUDZLQJ�LQ�DQG�WUDSSLQJ �

��� 'RRUV�DGMDFHQW�WR�WUDIILF�DUHDV ��

��� 6SHFLILF�UHTXLUHPHQWV�IRU�SDUWV�FRPPRQO\�XVHG�LQ�VXVSHQVLRQ�V\VWHPV ��

��� 3DVV�GRRUV ��

��� 5ROOLQJ�GRRUV�DQG�VKXWWHUV ��

���� $GGLWLRQDO�UHTXLUHPHQWV�IRU�GRRUV�RSHUDWLQJ�E\�JUDYLW\�RU�RWKHU�VHOI�FORVLQJ
PHFKDQLVP ��

� 'XUDELOLW\ ��

$QQH[�$��LQIRUPDWLYH��0HFKDQLFDO�KD]DUGV�UHODWHG�WR�GRRUV ��

$QQH[�%��LQIRUPDWLYH��6DIHJXDUGLQJ�DJDLQVW�GURSSLQJ�E\�RWKHU�GHVLJQ�IHDWXUHV
LQFRUSRUDWHG�LQ�WKH�VXVSHQVLRQ�V\VWHP�RI�YHUWLFDOO\�RSHUDWLQJ�GRRU�OHDYHV
DFFRUGLQJ�WR������ ��

$QQH[�&��LQIRUPDWLYH��([DPSOHV�RI�PHFKDQLFDO�SURWHFWLRQ�DQG�VDIHW\�FOHDUDQFHV ��

$QQH[�'��LQIRUPDWLYH��5HODWLRQVKLS�EHWZHHQ�UHTXLUHPHQWV�IRU�PHFKDQLFDO
DVSHFWV�DQG�UHOHYDQW�WHVW�PHWKRGV ��

$QQH[�=$��LQIRUPDWLYH��&ODXVHV�RI�WKLV�(XURSHDQ�6WDQGDUG�DGGUHVVLQJ�WKH
SURYLVLRQV�RI�WKH�(8�&RQVWUXFWLRQ�3URGXFW�'LUHFWLYH ��

$QQH[�=%��LQIRUPDWLYH��5HODWLRQVKLS�RI�WKLV�(XURSHDQ�6WDQGDUG�ZLWK�RWKHU�(8
'LUHFWLYHV ��
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�ZDV�SUHSDUHG�E\�&(1�7&�����:LQGRZV��GRRUV��VKXWWHUV��EXLOGLQJ�KDUGZDUH
DQG�FXUWDLQ�ZDOOLQJ��IRU�ZKLFK�WKH�VHFUHWDULDW�LV�KHOG�E\�$)125�

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ
LGHQWLFDO�WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�2FWREHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV
VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�2FWREHU������

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH
IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP��&]HFK
5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ�
1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�

3DUWV�RI�WKLV�(XURSHDQ�6WDQGDUG�KDYH�EHHQ�SUHSDUHG�XQGHU�D�PDQGDWH�JLYHQ�WR�&(1�E\�WKH�(XURSHDQ
&RPPLVVLRQ�DQG�WKH�(XURSHDQ�)UHH�7UDGH�$VVRFLDWLRQ��DQG�VXSSRUW�HVVHQWLDO�UHTXLUHPHQWV�RI�(8
'LUHFWLYHV��)RU�WKH�UHODWLRQVKLS�ZLWK�(8�'LUHFWLYHV��VHH�LQIRUPDWLYH�$QQH[HV�=$�DQG�=%��ZKLFK�DUH
LQWHJUDO�SDUWV�RI�WKLV�VWDQGDUG�

7KLV�VWDQGDUG�LV�SDUW�RI�D�VHULHV�RI�(XURSHDQ�VWDQGDUGV�IRU�LQGXVWULDO��FRPPHUFLDO�DQG�JDUDJH�GRRUV
DQG�JDWHV��ZKLFK�DUH�LGHQWLILHG�LQ�SU(1�������

1R�H[LVWLQJ�(XURSHDQ�6WDQGDUG�LV�VXSHUVHGHG�
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��6FRSH

��� 7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�WKH�PHFKDQLFDO�UHTXLUHPHQWV��IRU�GRRUV��JDWHV�DQG�EDUULHUV
LQWHQGHG�IRU�LQVWDOODWLRQ�LQ�DUHDV�LQ�WKH�UHDFK�RI�SHRSOH�DQG�IRU�ZKLFK�WKH�PDLQ�LQWHQGHG�XVHV�DUH
JLYLQJ�VDIH�DFFHVV�IRU�JRRGV�DQG�YHKLFOHV�DFFRPSDQLHG�E\�SHUVRQV�LQ�LQGXVWULDO��FRPPHUFLDO�DQG
UHVLGHQWLDO�SUHPLVHV�

7KHVH�SURGXFWV�PD\�EH�PDQXDOO\�RU�SRZHU�RSHUDWHG�

127(�3RZHU�RSHUDWHG�GRRUV�PD\�EH�HLWKHU��DQ�RULJLQDO�SRZHU�RSHUDWHG�GRRU�RU�D�PDQXDOO\
RSHUDWHG�GRRU�ZLWK�WKH�UHWURVSHFWLYH�DGGLWLRQ�RI�D�GULYH�XQLW�

��� ,W�GRHV�QRW�DSSO\�WR
��ORFN�JDWHV�DQG�GRFN�JDWHV�
��GRRUV�RQ�OLIWV�
��GRRUV�RQ�YHKLFOHV�
��DUPRXUHG�GRRUV�LQ�EDQNV�
��GRRUV�IRU�DQLPDOV�LQ�]RRV�
��WKHDWUH�FXUWDLQV�
��UHYROYLQJ�GRRUV�RI�DQ\�VL]H�
��KRUL]RQWDOO\�PRYLQJ�GRRUV�OHVV�WKDQ�����P�ZLGH�DQG������P��DUHD��GHVLJQHG�VROHO\�IRU
���SHGHVWULDQ�XVH�
��GRRUV�RXWVLGH�WKH�UHDFK�RI�SHRSOH��VXFK�DV�FUDQH�JDQWU\�IHQFHV��
��UDLOZD\�EDUULHUV�
��EDUULHUV�XVHG�VROHO\�IRU�YHKLFOHV�

��� 7KLV�VWDQGDUG�DSSOLHV�RQO\�WR�GRRUV�ZKLFK�DUH�QRW�SDUW�RI�WKH�ORDG�FDUU\LQJ�VWUXFWXUH�RI�WKH
EXLOGLQJ�

��1RUPDWLYH�UHIHUHQFHV

7KLV�(XURSHDQ�6WDQGDUG�LQFRUSRUDWHV�E\�GDWHG�RU�XQGDWHG�UHIHUHQFH��SURYLVLRQV�IURP�RWKHU�SXE�
OLFDWLRQV��7KHVH�QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�DW�WKH�DSSURSULDWH�SODFHV�LQ�WKH�WH[W�DQG�WKH�SXEOL�
FDWLRQV�DUH�OLVWHG�KHUHDIWHU��)RU�GDWHG�UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR��RU�UHYLVLRQV�RI��DQ\
RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR�WKLV�(XURSHDQ�6WDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�DPHQGPHQW
RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV��WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

(1���� 6DIHW\�RI�PDFKLQHU\���6DIHW\�GLVWDQFHV�WR�SUHYHQW�GDQJHU�]RQHV�EHLQJ
UHDFKHG�E\�WKH�XSSHU�OLPEV

(1���� 6DIHW\�RI�PDFKLQHU\���0LQLPXP�JDSV�WR�DYRLG�FUXVKLQJ�RI�SDUWV�RI�WKH
KXPDQ�ERG\

SU(1������ ,QGXVWULDO��FRPPHUFLDO�DQG�JDUDJH�GRRUV�DQG�JDWHV�±�5HVLVWDQFH�WR�ZLQG
ORDG�±�5HTXLUHPHQWV�DQG�FODVVLILFDWLRQ

(1�������� ,QGXVWULDO��FRPPHUFLDO�DQG�JDUDJH�GRRUV�DQG�JDWHV���7HUPLQRORJ\��
3DUW����7\SHV�RI�GRRUV

(1�������� ,QGXVWULDO��FRPPHUFLDO�DQG�JDUDJH�GRRUV�DQG�JDWHV���7HUPLQRORJ\��
3DUW����3DUWV�RI�GRRUV

(1������ ,QGXVWULDO��FRPPHUFLDO�DQG�JDUDJH�GRRUV�DQG�JDWHV���0HFKDQLFDO�DVSHFWV��
7HVW�PHWKRGV

SU(1������ ,QGXVWULDO��FRPPHUFLDO�DQG�JDUDJH�GRRUV�DQG�JDWHV���5HVLVWDQFH�WR�ZLQG
ORDG���7HVWLQJ�DQG�FDOFXODWLRQ

标准
分享
网 
www
.bz
fxw
.co
m



3DJH��
(1�����������

��%6,��������

SU(1������ ,QGXVWULDO��FRPPHUFLDO�DQG�JDUDJH�GRRUV�DQG�JDWHV���6DIHW\�LQ�XVH�RI
SRZHU�RSHUDWHG�GRRUV�±�5HTXLUHPHQWV�DQG�FODVVLILFDWLRQ

SU(1������ *ODVV�LQ�EXLOGLQJV���3HQGXOXP�WHVW�±�,PSDFW�WHVW�PHWKRG�IRU�IODW�JODVV�DQG
SHUIRUPDQFH�UHTXLUHPHQWV

SU(1������ ,QGXVWULDO��FRPPHUFLDO�DQG�JDUDJH�GRRUV�DQG�JDWHV���3URGXFW�VWDQGDUG

��'HILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�VWDQGDUG�WKH�GHILQLWLRQV�LQ�(1���������DQG�(1���������DSSO\�

:KHQHYHU�WKH�WHUP�³GRRU´�LV�XVHG�LQ�WKLV�VWDQGDUG��LW�VKDOO�EH�GHHPHG�WR�FRYHU�WKH�IXOO�VFRSH�RI�W\SHV
DQG�YDULDQFHV�RI�GRRUV��JDWHV�DQG�EDUULHUV�GHILQHG�LQ�(1���������

��5HTXLUHPHQWV

���� %DVLF�SULQFLSOHV

������ *HQHUDO

'RRUV�VKRXOG�EH�GHVLJQHG�DQG�FRQVWUXFWHG�VR�WKDW�WKH\�DUH�FDSDEOH�RI�EHLQJ�LQVWDOOHG��PDLQWDLQHG�
UHSDLUHG�DQG�XVHG�LQ�D�VDIH�PDQQHU�

'RRUV�VKRXOG�ZLWKVWDQG�ERWK�WKH�VWDWLF�DQG�G\QDPLF�IRUFHV�WKH\�ZLOO�EH�VXEMHFW�WR�LQ�QRUPDO�XVH��:HDU�
IDWLJXH�DQG�FRUURVLRQ�XQGHU�QRUPDO�FRQGLWLRQV�VKRXOG�DOVR�EH�FRQVLGHUHG�

6LJQLILFDQW�KD]DUGV�FRPPRQO\�DVVRFLDWHG�ZLWK�GRRUV�DUH�OLVWHG�LQ�$QQH[�$��2WKHU�KD]DUGV�PD\�H[LVW�LQ
DGGLWLRQ�WR�WKRVH�OLVWHG��:KHUH�VXFK�KD]DUGV�DUH�SUHVHQW��SURSHU�DFWLRQV�VKRXOG�EH�WDNHQ�WR�HOLPLQDWH
VXFK�KD]DUGV�

0HFKDQLFDO�KD]DUGV�VKDOO�EH�DYRLGHG�ZLWKLQ�WKH�EDVLF�GHVLJQ�RI�WKH�GRRU�RU�HOLPLQDWHG�E\�XVH�RI
VXLWDEOH�JXDUGV��:KHUH�WKLV�LV�QRW�SRVVLEOH��WKH�KD]DUG�ORFDWLRQV�RU�UHPDLQLQJ�ULVNV�VKDOO�EH�LGHQWLILHG
E\�VXLWDEOH�ZDUQLQJ�VLJQV�

127(�7KLV�VWDQGDUG�GRHV�QRW�DSSO\�WR�GRRUV�DOUHDG\�LQ�XVH�DW�WKH�WLPH�RI�FRPLQJ�LQWR�HIIHFW
RI�WKLV�VWDQGDUG��EXW�GRHV�DSSO\�LI�H[LVWLQJ�GRRUV�DUH�VXEVHTXHQWO\�XSJUDGHG�WR�SRZHU
RSHUDWLRQ�

������ �3DUWLFXODU�VDIHW\�FRQVLGHUDWLRQV�LQ�FRQQHFWLRQ�ZLWK�QRUPDO�XVH�RI�WKH�GRRU

$�GRRU�VKRXOG�QRW�FDXVH�LQMXULHV�RU�GDPDJHV�GXH�WR

��XQLQWHQWLRQDO�RU�XQFRQWUROOHG�PRYHPHQWV�RI�D�GRRU�OHDI�GXH�WR�H[WHUQDO�LQIOXHQFHV��VXFK�DV�ZLQG�
VQRZ��ZDWHU��HWF��

��XQLQWHQWLRQDO�RU�XQFRQWUROOHG�PRYHPHQWV�RI�D�GRRU�OHDI�GXH�WR�GLVLQWHJUDWLRQ�RI�WKH�GRRU�V\VWHP
LQ�DQ\�ZD\��VXFK�DV�IDOOLQJ�GRZQ��GHUDLOPHQW��RYHUUXQQLQJ�RI�WHUPLQDO�SRVLWLRQV��EURNHQ
FRPSRQHQWV�RI�WKH�OHDI�VXVSHQVLRQ��HWF��

��LQWHQWLRQDO�PRYHPHQWV�RI�D�GRRU�OHDI��RSHQLQJ�RU�FORVLQJ��WKHUHE\�WUDSSLQJ�RU
FUXVKLQJ�SHUVRQV�RU�REMHFWV�LQ�DQ\�SRVLWLRQ�

��ODFN�RI�UHFRJQLWLRQ�GXH�WR�PDWHULDO��L�H��JODVV���FRORXU�HWF��FDXVLQJ�D�SHUVRQ�WR�UXQ�RU�ZDON�LQWR�D
GRRU�OHDI�RU�QRW�EHLQJ�DZDUH�RI�WKH�PRYHPHQW�RI�WKH�SDQHO�
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��ODFN�RI�SUHGLFWDELOLW\�RI�EHKDYLRXU��GRRUV�RSHQLQJ�RQ�WR�D�GULYHZD\�HWF���

��ODFN�RI�SURSHU�RSHUDWLQJ�LQVWUXFWLRQV�RU�LQVWUXFWLRQV�ZKLFK�DUH�GLIILFXOW�WR�XQGHUVWDQG�RU�WR�IROORZ�

��SDUWV�RI�D�GRRU�OHDI�EUHDNLQJ�RII�

6DIHW\�DUUDQJHPHQWV�ILWWHG�RQ�GRRUV�DUH�QRW�LQWHQGHG�WR�SUHYHQW�GHOLEHUDWH�PLVXVH�RI�WKH�GRRU�V\VWHP�

������ �0HFKDQLFDO�VSHFLILFDWLRQV�RI�GRRU�FKDUDFWHULVWLFV

7KH�PDQXIDFWXUHU�VKDOO�SURYLGH�DOO�WHFKQLFDO�LQIRUPDWLRQ�WR�HQDEOH�WKH�GRRU�WR�EH�FRUUHFWO\�VHOHFWHG
DQG�WKH�RSHQLQJ�SUHSDUHG�IRU�LW��7KH�QXPEHU�RI�IXOO�RSHUDWLRQDO�F\FOHV�ZKLFK�WKH�SURGXFW�LV
GHVLJQHG�FRQVWUXFWHG�IRU��KDV�WR�FRQVLGHU�WKH�SODQQHG�PDLQWHQDQFH�DQG�UHSODFHPHQW�RI�SDUWV�VXEMHFW
WR�QRUPDO�ZHDU�DQG�IDWLJXH�DQG�VKDOO�EH�SHUPDQHQWO\�VWDWHG�LQ�D�SURPLQHQW�SRVLWLRQ�RQ�WKH�SURGXFW�

)RU�WKH�LQWHUSUHWDWLRQ�RI�WKH�PHFKDQLFDO�SHUIRUPDQFH�RI�GRRUV�WKH�IROORZLQJ�VSHFLILFDWLRQV�VKRXOG�EH
JLYHQ�

���VWUXFWXUDO�RSHQLQJ�VL]HV�DQG�GLPHQVLRQ�GHWDLOV�
���IUHTXHQFH�RI�RSHUDWLRQ�
���RSHUDWLRQ�PRGH�
���GHJUHH�RI�DXWRPDWLRQ�
���SRVLWLRQ�LQ�EXLOGLQJ��LQVLGH��RXWVLGH��
���SURYLVLRQ�RI�SDVV�GRRU�
���WUDQVSDUHQW�VXUIDFHV�
���EXLOGLQJ�PDWHULDOV�WR�EH�XVHG�
���SRVLWLRQ�DQG�W\SHV�RI�IL[LQJ�

127(����,I�VXFK�GDWD�DUH�QRW�SUHVHQWHG�E\�WKH�SXUFKDVHU�DW�WKH�WLPH�RI�UHTXHVW�RU�RUGHU��WKH
SURGXFHU�VXSSOLHU�PD\�DVN�IRU�VXFK�GDWD�RU�VSHFLI\�KLV�VWDQGDUG�RQHV�

127(����$GGLWLRQDO�GDWD�LQ�UHJDUG�RI�PHFKDQLFDO�DVSHFWV�PD\�EH�UHTXHVWHG�IRU�VSHFLILF
FRQGLWLRQV�RQ�VLWH�

������ 9HULILFDWLRQ

7KH�PHWKRGV�WR�YHULI\�WKH�YDULRXV�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DUH�JLYHQ�LQ�(1��������DQG�D
VXPPDU\�RI�WKH�UHOHYDQW�LWHPV�LV�JLYHQ�XQGHU�$QQH[�'�

���� 'HVLJQ�DQG�FRQVWUXFWLRQ

������ *HQHUDO

$OO�SDUWV�RI�GRRU�LQVWDOODWLRQV��ZKHWKHU�IL[HG�RU�PRYDEOH��LQFOXGLQJ�WKH�IL[LQJV���VKRXOG�LQ�DOO�UHVSHFWV�EH
RI�JRRG�FRQVWUXFWLRQ��VXLWDEOH�PDWHULDO��DGHTXDWH�VWUHQJWK�DQG�IUHH�IURP�REYLRXV��GHIHFWV�IRU�WKHLU
LQWHQGHG�ZRUNLQJ�OLIH�

������ 6WUHQJWK

7KH�GRRU�DQG�LWV�FRPSRQHQWV��LQFOXGLQJ�LWV�IL[LQJV�IRU�DWWDFKPHQW�WR�WKH�EXLOGLQJ��VKDOO�EH�GHVLJQHG�VR
WKDW��GXULQJ�QRUPDO�RSHUDWLRQ��QR�SDUW�RI�WKH�GRRU��LQFOXGLQJ�WKH�IL[LQJV��VKDOO�EH�SHUPDQHQWO\
GHIRUPHG��1RUPDO�RSHUDWLRQ�GRHV�QRW�LQFOXGH�WKH�HQJDJLQJ�RI�DQWL�GURS�GHYLFHV�

7KH�GHVLJQ�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�UHFRJQL]HG�WHFKQLFDO�UXOHV�XVLQJ�DGHTXDWH�VDIHW\�IDFWRUV
WDNLQJ�LQWR�DFFRXQW�WKH�PRVW�XQIDYRXUDEOH�VWDWLF�DQG�G\QDPLF�IRUFHV�RFFXUULQJ�GXULQJ�WKH�RSHUDWLQJ
F\FOH�RU�WKH�XVH�RI�WKH�VDIHW\�HTXLSPHQWV�RI�WKH�GRRU�
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7KH�PLQLPXP�VDIHW\�IDFWRUV�VSHFLILHG�LQ�7DEOH���VKDOO�JHQHUDOO\�EH�XVHG�IRU�GHVLJQ�SXUSRVHV�XQOHVV
DQ�(1�6WDQGDUG�H[LVWV�IRU�D�SDUWLFXODU�FRPSRQHQW�ZKLFK�DOORZV�WKH�XVH�RI�D�ORZHU�VDIHW\�IDFWRU��)RU
PDWHULDOV�ZKLFK�KDYH�D�GHILQHG�\LHOG�VWUHVV��WKLV�YDOXH�VKDOO�EH�XVHG�IRU�FDOFXODWLRQ�

:KHQ�SURRI�WHVWLQJ�IRU�SHUPDQHQW�GHIRUPDWLRQ��WKH�DSSOLHG�WHVW�ORDG�VKDOO�EH�HTXDO�WR������WLPHV�WKH
PD[LPXP�ORDG�DQWLFLSDWHG�GXULQJ�QRUPDO�RSHUDWLRQ�

7DEOH�����6DIHW\�IDFWRUV

/RDGLQJ�FRQGLWLRQV 6DIHW\�IDFWRUV�IRU
FDOFXODWLRQ
SXUSRVHV

6DIHW\�IDFWRU�IRU
WHVWLQJ
SXUSRVHV

6WUHVV�GXH�WR
GLIIHUHQWLDO�SUHVVXUH

6WUHVV�GXH�WR�RWKHU
ORDGV
H�J��GHDG�ZHLJKW

����PLQ��EUHDNLQJ
VWUHVV
����\LHOG��VWUHVV

����PLQ��EUHDNLQJ
VWUHVV
����\LHOG�VWUHVV

����

����

������ 2SHUDELOLW\

'RRUV�VKDOO�EH�GHVLJQHG�VR�WKDW�HODVWLF�GHIRUPDWLRQV�XQGHU�RSHUDWLRQDO�IRUFHV�RU�WRUTXHV�ZKLFK�RFFXU
GXULQJ�QRUPDO�XVH�GR�QRW�DIIHFW�WKH�IXQFWLRQ�RI�WKH�GRRU�

������ 'LIIHUHQWLDO�SUHVVXUH

'RRU�OHDYHV�VKDOO�EH�GHVLJQHG�IRU�WKH�GLIIHUHQWLDO�SUHVVXUH�WKH\�DUH�LQWHQGHG�WR�EH�VXEMHFWHG�WR�

8QOHVV�RWKHUZLVH�VSHFLILHG��LW�LV�WR�EH�DVVXPHG�WKDW�WKH�GRRU�VKDOO�EH�VXLWDEOH�IRU�ERWK�SRVLWLYH�DQG
QHJDWLYH�GLIIHUHQWLDO�SUHVVXUHV�VWDWHG�LQ�&ODVV���RI�SU(1�������

7KH�GHIOHFWLRQ�RI�GRRU�OHDYHV�RU�RWKHU�HOHPHQWV�UHVXOWLQJ�IURP�WKH�GLIIHUHQWLDO�SUHVVXUH�VSHFLILHG�VKDOO
QRW�FDXVH�SHUPDQHQW�GHIRUPDWLRQV�ZKLFK�ZLOO�DIIHFW�WKH�IXQFWLRQLQJ�RI�WKH�GRRU�RU�FUHDWH�DQ\�ULVN�IRU
GHUDLOPHQW�RU�WKH�OLNH�

������ 7UDQVSDUHQW�VXUIDFHV

7UDQVSDUHQW�HOHPHQWV�LQ�OHDYHV�VKDOO�EH�VR�GHVLJQHG�WKDW�WKH\�UHPDLQ�IXOO\�VHFXUHG�XQGHU�QRUPDO
RSHUDWLQJ�FRQGLWLRQV��,I�WKH�WUDQVSDUHQW�PDWHULDO�VKRXOG�EUHDN��WKHQ�QR�VKDUS�VSOLQWHUV��FXWWLQJ�HGJHV�RU
RWKHU�GDQJHURXV�SDUWV�VKDOO�RFFXU��7KH�UHTXLUHPHQWV�RI�&ODVV���RI�SU(1�������VKDOO�EH�VDWLVILHG�

'RRU�OHDYHV�PDGH�SULPDULO\�IURP�WUDQVSDUHQW�PDWHULDO�VKDOO�EH�FRORXUHG�RU�KDYH�FRQVSLFXRXV�VDIHW\
PDUNLQJV�RQ�WKHP�WR�HQDEOH�WKHP�WR�EH�VHHQ�E\�SHUVRQV�ZKR�PLJKW�RWKHUZLVH�FROOLGH�ZLWK�WKHP�

���� 3URWHFWLRQ�DJDLQVW�XQLQWHQWLRQDO�DQG�XQFRQWUROOHG�PRYHPHQWV

������ *XLGHV�DQG�VWRSSHUV

7KH�GRRU�OHDI�DV�ZHOO�DV�DQ\�RWKHU�PRYLQJ�SDUW�RI�D�GRRU�V\VWHP�VKDOO�EH�GHVLJQHG�DQG�FRQVWUXFWHG�LQ
VXFK�D�ZD\�WKDW�IDOOLQJ�GRZQ��FROODSVLQJ�RU�GHUDLOPHQW�LV�SUHYHQWHG�GXULQJ�QRUPDO�RSHUDWLRQ�RU�LQ�FDVH
RI�FRQWDFW�ZLWK�VWDWLRQDU\�REVWDFOHV��RU��LQ�FDVH�RI�IDLOXUH�RI�D�VXVSHQVLRQ�HOHPHQW�

7KH�GRRU�OHDI�VKDOO�EH�EURXJKW�WR�UHVW�LQ�LWV�WHUPLQDO�SRVLWLRQV�ZLWKRXW�XQGXH�LPSDFW�
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������ 8QLQWHQWLRQDO�PRYHPHQWV�GXH�WR�ZLQG�HWF�

'RRUV�RI�D�W\SH�ZKLFK�FDQ�FDXVH�LQMXU\�RU�GDPDJH�LI�WKH\�PRYH�XQGHU�WKH�LQIOXHQFH�RI�ZLQG�RU�RWKHU
VLPLODU�H[WUDQHRXV�IRUFHV�VKDOO�LQFRUSRUDWH�GHYLFHV�WR�SUHYHQW�VXFK�PRYHPHQW��6XFK�GHYLFHV�VKDOO
DXWRPDWLFDOO\�EH�HIIHFWLYH�DW�WKH�WHUPLQDO�SRVLWLRQV�

������ 8QFRQWUROOHG�PRYHPHQWV�RI�YHUWLFDOO\�RSHUDWLQJ�GRRU�OHDYHV

9HUWLFDOO\�RSHUDWLQJ�GRRU�OHDYHV�VKDOO�EH�FRQVWUXFWHG�LQ�VXFK�D�ZD\�WKDW�LQ�QRUPDO�XVH�WKH�GRRU
PRYHPHQW�FDQ�EH�VWRSSHG�LQ�DQ\�SRVLWLRQ��7KH\�VKDOO�QRW�PRYH�LQ�DQ�XQFRQWUROOHG�RU�GDQJHURXV
PDQQHU�

([DPSOHV�RI�VRPH�WHFKQLFDO�VROXWLRQV�ZKLFK�IXOILO�WKLV�UHTXLUHPHQW�DUH�

��DQ�RSHUDWLRQDO�EUDNLQJ�V\VWHP�ZKLFK�DXWRPDWLFDOO\�HQJDJHV�ZKHQ�WKH�GRRU
PRYHPHQW�LV�VWRSSHG�LQ�DQ\�SRVLWLRQ�

��D�EDODQFLQJ�V\VWHP�ZKLFK�EDODQFHV�WKH�GRRU�OHDI�LQ�DQ\�SRVLWLRQ��QRW�RQO\�WKH
WHUPLQDO�RQHV��

��D�EDODQFLQJ�V\VWHP�ZKLFK�EDODQFHV�WKH�GRRU�OHDI�RQO\�LQ�DQ�LQWHUPHGLDWH�RU�WKH
IXOO\�RSHQ�SRVLWLRQ��7KH�RXW�RI�EDODQFH�VWDWH�LQ�WKH�RWKHU�SRVLWLRQV�VKRXOG�EH
PLQLPL]HG�DV�IDU�DV�SRVVLEOH��EXW�LQ�DQ\�FDVH�VKDOO�QRW�SURGXFH�D�VWDWLF�IRUFH�DW
WKH�SULPDU\�FORVLQJ�HGJH�RI�WKH�GRRU�H[FHHGLQJ�����1HZWRQV�

��D�VHOI�VXVWDLQLQJ�JHDU�ZKLFK�VWRSV�WKH�GRRU�OHDI�DQG�KROGV�LW�ILUP�LQ�DQ\�SRVLWLRQ�

'RRUV�VKDOO�EH�GHVLJQHG�LQ�VXFK�D�ZD\�RU�ILWWHG�ZLWK�GHYLFHV�WR�HQVXUH�WKDW�WKHLU�VXVSHQVLRQ�HOHPHQWV
OLNH�ZLUH�URSHV��FKDLQV��VWUDSV�RU�VLPLODU�FDQQRW�EHFRPH�VODFN��7KLV�UHTXLUHPHQW�FDQ�EH�LJQRUHG�LI�WKH
GRRU�LV�ILWWHG�ZLWK�DQ�DQWL�GURS�GHYLFH�ZKLFK�DFWV�GLUHFWO\�RQ�WKH�GRRU�OHDI�DQG�SUHYHQWV�LW�GURSSLQJ�

7KH�UHTXLUHPHQWV�LQ�WKLV�VHFWLRQ�GR�QRW�DSSO\�WR�GRRUV�LQWHQGHG�IRU�VHOI�FORVLQJ�DQG�RSHQLQJ�SURYLGHG
WKDW�WKH�UHTXLUHPHQW�LQ������LV�FRPSOLHG�ZLWK�

������ 6DIHJXDUGLQJ�DJDLQVW�GURSSLQJ�RI�YHUWLFDOO\�RSHUDWLQJ�GRRU�OHDYHV

9HUWLFDOO\�RSHUDWLQJ�GRRU�OHDYHV�VKDOO�EH�VDIHJXDUGHG�DJDLQVW�GURSSLQJ��RU�XQFRQWUROOHG�RXW�RI�EDODQFH
PRYHPHQW�LQ�WKH�HYHQW�RI�IDLOXUH�RI�D�VLQJOH�FRPSRQHQW�LQ�WKHLU�VXVSHQVLRQ�RU�EDODQFLQJ�V\VWHPV��7KH
GRRU�VKDOO�QRW�EH�DEOH�WR�FORVH�LI�D�FRPSRQHQW�IDLOV��)XUWKHU��WKH�GHVLJQ�VKDOO�HQVXUH�WKDW�LI�D�VLQJOH
IDLOXUH�RFFXUV��WKH�UHVXOWLQJ�VKRUW�WHUP�WUDQVLHQW�ORDGV�LPSRVHG�RQ�RWKHU�SDUWV�RI�WKH�GRRU�V\VWHP�ZLOO
QRW�FDXVH�VHFRQGDU\�IDLOXUHV��ZKLFK�WKHQ�FDXVH�WKH�GRRU�OHDI�WR�GURS�
5LJLG�SDUWV��VXFK�DV�VKDIWV�RU�OHYHUV��SURYLGHG�WKDW�WKH\�DUH�FRUUHFWO\�GLPHQVLRQHG�DQG�GHVLJQHG��QHHG
QRW�EH�FRQVLGHUHG�DV�D�SRWHQWLDO�FDXVH�RI�VXVSHQVLRQ�IDLOXUH�

7KH�DERYH�UHTXLUHPHQW�PD\�EH�GLVUHJDUGHG�LI�WKH�PD[LPXP�RXW�RI�EDODQFH�VWDWLF�IRUFH�RFFXUULQJ�DW
WKH�SULPDU\�FORVLQJ�HGJH�RI�WKH�GRRU�GRHV�QRW�H[FHHG�����1�ZKHQ�WKHUH�LV�D�VXVSHQVLRQ�RU�EDODQFLQJ
FRPSRQHQW�IDLOXUH�

6DIHJXDUGV�DJDLQVW�GURSSLQJ��FDQ�EH�DFKLHYHG�E\�XVLQJ�DQ��DQWL�GURS�GHYLFH�RU�E\�RWKHU�GHVLJQ
IHDWXUHV�LQFRUSRUDWHG�LQWR�WKH�GRRU�VXVSHQVLRQ�V\VWHP��7KHVH�VDIHJXDUGV�DJDLQVW�GURSSLQJ�DUH�DOO
UHIHUUHG�WR�DV�DQWL�GURS�VDIHJXDUGV�DQG�KDYH�WR�FRQIRUP�WR�WKH�IROORZLQJ�

D��,I�DQ�RSHUDWLRQDO�EUDNH�LV�ILWWHG�WR�WKH�GULYH�PRWRU�RI�WKH�GRRU��WKLV�FDQQRW�EH�FRQVLGHUHG�RQ�LWV
RZQ�DV�WKH�DQWL�GURS�VDIHJXDUG�

E��'RRU�OHDYHV�VKDOO�DOVR�EH�VDIHJXDUGHG�DJDLQVW�GURSSLQJ�LQ�WKH�HYHQW�RI�D�IDLOXUH�LQ�WKH�GRRU
VXVSHQVLRQ�V\VWHP�ZKHQ�WKH�GRRU�LV�VZLWFKHG�RYHU�IURP�SRZHU�WR�PDQXDO�RSHUDWLRQ�
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F��,Q�WKH�HYHQW�RI�D�IDLOXUH�LQ�WKH�GRRU�VXVSHQVLRQ�V\VWHP��WKH�GRRU�OHDI�VKDOO�EH�EURXJKW�WR�UHVW
DIWHU�DQ�HYHQWXDO�GRZQZDUG�PRYHPHQW��RU�GURS��RI�QRW�PRUH�WKDQ�����PP�DQG�KHOG�VDIHO\�LQ
WKLV�SRVLWLRQ��DV�ORQJ�DV�QR�IXUWKHU�DFWLRQ�LV�FDUULHG�RXW�

G��$Q�DQWL�GURS�VDIHJXDUG��DV�DQ�HPHUJHQF\�V\VWHP��VKDOO�EH�GHVLJQHG�WR�WDNH�WKH�IXOO�G\QDPLF
ORDG�RI�WKH�GRRU�OHDI��)XUWKHU��DQ\�EUDFNHWV�RU�RWKHU�SDUW�RI�WKH�OLQN�ZKLFK�FRQQHFW�EHWZHHQ�WKH
DQWL�GURS�VDIHJXDUG�DQG�WKH�GRRU�OHDI�VKDOO�UHPDLQ�HIIHFWLYH�XQGHU�WKH�IXOO�G\QDPLF�ORDG�

H��7KH�DQWL�GURS�VDIHJXDUG�VKDOO�EH�DXWRPDWLFDOO\�DFWLYDWHG�LQ�WKH�HYHQW�RI�D�VXVSHQVLRQ�IDLOXUH�

I��$QWL�GURS�VDIHJXDUGV�VKDOO�EH�GHVLJQHG�VR�WKDW�WKH�PHFKDQLVP��RQFH�DFWLYDWHG��FDQQRW�VOLS�DV
D�UHVXOW�RI�YLEUDWLRQV��RVFLOODWLRQV�HWF���6XLWDEOH�ZDUQLQJV�VKDOO�EH�JLYHQ��WR�LQVWUXFW�XVHUV�WR�VHHN
WUDLQHG�KHOS�WR�UHOHDVH�DQ\�VXFK�GHYLFH�ZKLFK�KDV�DFWLYDWHG�

J��$Q�DQWL�GURS�VDIHJXDUG�RU�RWKHU�GRRU�FRPSRQHQWV�PD\�LQFRUSRUDWH�SDUWV�ZKLFK�VKDOO�EH
UHSODFHG�RQFH�WKH�VDIHW\�GHYLFH�KDV�EHHQ�LQ�RSHUDWLRQ��7KH�H[LVWHQFH�DQG�H[WHQW�RI�VXFK�SDUWV
VKDOO�EH�VSHFLILHG�E\�WKH�PDQXIDFWXUHU��:KHUH�UHSODFHPHQW�SDUWV�DUH�QRW�VSHFLILHG�WKH
DFWLYDWLRQV�RI�WKH�DQWL�GURS�VDIHJXDUG�VKDOO�QRW�FDXVH�GHIRUPDWLRQ�ZKLFK�LPSDLUV�WKH�VXEVHTXHQW
RSHUDWLRQ�

127(���([DPSOHV�RI�HOHPHQWV�RI�WKH�VXVSHQVLRQ�V\VWHP�ZKLFK��FRXOG�IDLO�DUH�VSULQJV��VWHHO
ZLUH�URSHV��FKDLQV��VWUDSV��EHOWV��JHDUV�

127(���([DPSOHV�RI�PHWKRGV�RI�VDIHJXDUGLQJ�E\��2WKHU�'HVLJQ�)HDWXUHV��DUH�GHVFULEHG�LQ
$QQH[�%��LQIRUPDWLYH��

���� 0DQXDO�RSHUDWLRQ

������ )RUFHV�IRU�PDQXDO�RSHUDWLRQ

$�GRRU�LQWHQGHG�IRU�PDQXDO�RSHUDWLRQ�VKDOO�EH�DEOH�WR�RSHQ�RU�FORVH�E\�WKH�XVH�RI�D�IRUFH�QRW
H[FHHGLQJ�����1�IRU�JDUDJH�GRRUV�LQ�SULYDWH�DUHDV�DQG�����1�SHU�SHUVRQ�IRU�LQGXVWULDO�FRPPHUFLDO
GRRUV��7KHVH�ORDGLQJV�DUH�H[FOXVLYH�RI�WKH�LQIOXHQFH�RI�ZLQG�RU�RWKHU�HQYLURQPHQWDO�IDFWRUV�ZKLFK�GR
QRW�KDYH�WR�EH�FRQVLGHUHG��,W�LV�SHUPLVVLEOH�WR�H[FHHG�WKHVH�IRUFHV�DW�WKH�VWDUW�RI�WKH�PRYHPHQW��DQG
RQ�ILQDO�FORVXUH�

127(��7KH�DERYH�PHQWLRQHG�IRUFHV�DUH�YDOLG�IRU�WKH�OLIHWLPH�RI�WKH�GRRU�SURYLGHG�WKDW�LW�LV
SURSHUO\�PDLQWDLQHG�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU¶V�LQVWUXFWLRQV�

������ 'HYLFHV�IRU�PDQXDO�RSHUDWLRQ

'RRUV�LQWHQGHG�IRU�PDQXDO�RSHUDWLRQ�VKDOO�EH�ILWWHG�ZLWK�VXLWDEOH�GHYLFHV��VXFK�DV�KDQGOHV�RU�SXOO
FRUGV��RQ�WKH�LQQHU�DQG�RXWHU�IDFHV�RI�WKH�GRRU�WR�HQDEOH�WKHP�WR�EH�PRYHG��,I�D�GRRU�LV�RQO\�RSHUDWHG
IURP�RQH�VLGH��RQO\�WKDW�IDFH�KDV�WR�EH�HTXLSSHG�ZLWK�VXFK�GHYLFHV�

7KH�GHYLFHV�VKDOO�EH�VR�GHVLJQHG�DQG�ORFDWHG�WKDW�WKH\�DUH�FRQYHQLHQW�IRU�XVH�DQG�WKHUH�LV�QR�ULVN�RI
LQMXULHV�

���� 0HFKDQLFDO�SURWHFWLRQ�DQG�VDIHW\�FOHDUDQFHV�DJDLQVW�FUXVKLQJ��FXWWLQJ�
VKHDULQJ��HQWDQJOHPHQW��GUDZLQJ�LQ�DQG�WUDSSLQJ

������ 0DQXDO�RSHUDWLRQ

7KH�PHFKDQLFDO�IHDWXUHV�RI�D�GRRU�VKDOO�EH�GHVLJQHG�VR�WKDW�DV�IDU�DV�SRVVLEOH�WKH�ULVN�WR�WKH�RSHUDWRU
DQG�DGMDFHQW�SHUVRQV�RI�FUXVKLQJ��FXWWLQJ��VKHDULQJ��HQWDQJOHPHQW��GUDZLQJ�LQ�DQG�WUDSSLQJ�LV
HOLPLQDWHG��7KLV�VKDOO�EH�GRQH�SULPDULO\�E\�WKH�GRRU�GHVLJQ��VHWWLQJ�VXLWDEOH�FOHDUDQFHV�RU�SURYLVLRQ�RI
JXDUGLQJ��:KHUH�WKLV�DFWLRQ�GRHV�QRW�HOLPLQDWH�DOO�ULVN��VXLWDEOH�ZDUQLQJ�VLJQV�VKDOO�EH�SURYLGHG�
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'RRU�OHDYHV��ILWWLQJV�DQG�KDQGOHV�VKDOO�EH�VR�GHVLJQHG�DQG�FRQVWUXFWHG�WKDW�SHUVRQV�RSHUDWLQJ�WKH
GRRU�GXULQJ�WKH�RSHQLQJ�DQG�FORVLQJ�SKDVH�DUH�QRW�H[SRVHG�WR�DQ\�FUXVKLQJ��FXWWLQJ��VKHDULQJ�
HQWDQJOHPHQW�RU�GUDZLQJ�LQ�KD]DUGV��&ORVLQJ�JDSV�ZKLFK�DUH�DFFHVVLEOH�GXULQJ�WKH�OHDI�PRYHPHQW
VKDOO�EH�HOLPLQDWHG�RU�VDIHJXDUGHG�XS�WR�D�KHLJKW�RI�����P�DERYH�IORRU�OHYHO�RU�RWKHU�SHUPDQHQW�DFFHVV
OHYHO�

3HUVRQV�DQG�WKHLU�FORWKLQJ�VKDOO�QRW�EH�DW�ULVN�RI�EHLQJ�HQWDQJOHG�LQ�DQ\�ZD\�ZKHQ�SDVVLQJ�WKURXJK�DQ
RSHQ�GRRU�

127(��([DPSOHV�DUH�JLYHQ�LQ�&���

������ 3RZHU�RSHUDWLRQ

:KHUH�SRZHU�RSHUDWLRQ�LV�ILWWHG��DOO�WKH�DERYH�UHTXLUHPHQWV�VKDOO�EH�PHW��LQ�DGGLWLRQ�WR�SU(1�������

([DPSOHV�RI�JXDUGV�DUH�GHVFULEHG�LQ�&���

([DPSOHV�RI�VDIHW\�FOHDUDQFHV�DQG�GLVWDQFHV�DUH�VKRZQ�LQ�&����9DOXHV�IRU�VDIHW\�FOHDUDQFHV�IRU
FHUWDLQ�SDUWV�RI�WKH�KXPDQ�ERG\�DUH�LQFOXGHG�LQ�(1������6DIHW\�GLVWDQFHV�WR�SUHYHQW�DFFHVV�WR�D
GDQJHU�]RQH�LQ�UHODWLRQ�WR�WKH�ZLGWK�RI�WKH�JDS�DUH�GHVFULEHG�LQ�(1�����

���� 'RRUV�DGMDFHQW�WR�WUDIILF�DUHDV

3URYLVLRQ��VXFK�DV�REVHUYDWLRQ�ZLQGRZV��VKDOO�EH�PDGH�LQ�GRRUV�RSHQLQJ�RQ�WR�WUDIILF�DUHDV��WR�HQVXUH
WKH�GRRU�LV�QRW�RSHQHG�ZLWKRXW�ZDUQLQJ�RQ�WR�SHUVRQV�RU�YHKLFOHV�LQ�WKH�WUDIILF�DUHD�

���� 6SHFLILF�UHTXLUHPHQWV�IRU�SDUWV�FRPPRQO\�XVHG�LQ�VXVSHQVLRQ�V\VWHPV

������ 6SULQJV

6SULQJV�VKDOO�EH�DUUDQJHG�VR�WKDW�RQH�VSULQJ�FDQQRW�FDXVH�IDXOW\�RSHUDWLRQ�RI�DQRWKHU�

3UHFDXWLRQV�VKDOO�EH�WDNHQ�WR�SUHYHQW�HMHFWLRQ�RI�VSULQJV�RU�VSULQJ�FRLOV�LQ�WKH�HYHQW�RI�VSULQJ
EUHDNDJH�

������ &RXQWHUZHLJKWV

7KH�SDWK�RI�FRXQWHUEDODQFLQJ�ZHLJKWV�VKDOO�EH�FRYHUHG�E\�UHVLVWDQW��VROLG�RU�FORVH�JDSSHG�PDWHULDO�XS
WR�����P�DERYH�IORRU�OHYHO�RU�DQ\�RWKHU�SHUPDQHQW�DFFHVV�OHYHO��SUHYHQWLQJ�DFFLGHQWV�GXH�WR�PRYLQJ
FRXQWHUZHLJKWV��,I�FRXQWHUZHLJKWV�DUH�IXOO\�EH\RQG�WKH�FRYHULQJ�GXULQJ�DQ\�SDUW�RI�WKH�GRRU�RSHUDWLRQ�
WKH�JXLGH�VKDOO�HQVXUH�WKHLU�UH�HQWU\�LQWR�WKHLU�FRYHUV�DJDLQ�

)DOOLQJ�FRXQWHUZHLJKWV�VKDOO�QRW�FDXVH�XQLQWHQWLRQDO��GDQJHURXV�PRYHPHQWV�RI�WKH�GRRU�OHDI�RU�FDXVH
DQ\�GDQJHU�

&RXQWHUZHLJKWV�VKDOO�EH�IL[HG�VHFXUHO\�WR�WKH�VXSSRUWLQJ�V\VWHP��:KHUH�PRUH�WKDQ�RQH�URSH�LV
IDVWHQHG�WR�RQH�FRXQWHUZHLJKW�WKH\�VKDOO�EH�LQGLYLGXDOO\�IL[HG�WR�WKH�FRXQWHUZHLJKW��&RXQWHUZHLJKWV
VKDOO�QRW�EH�IL[HG�RQ�WR�URGV�RU�OHYHUV�XVLQJ�FODPSLQJ�VFUHZV��7KH�PHWKRG�RI�IL[LQJ�VKDOO�HQVXUH�WKDW
DFFLGHQWDO�GLVSODFHPHQW�LV�SUHYHQWHG�

&RQFUHWH�FRXQWHUZHLJKWV�VKDOO�EH�RI�UHLQIRUFHG�FRQVWUXFWLRQ�
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������ 6WHHO�ZLUH�URSHV��FKDLQV��VWUDSV��HWF�

6WHHO�ZLUH�URSHV��FKDLQV��VWUDSV��HWF��VKDOO�EH�VXLWDEOH�IRU�WKH�LQWHQGHG�DSSOLFDWLRQ��H�J��GULYH�FKDLQV�
VXVSHQVLRQ�FKDLQV��FRUURVLRQ�UHVLVWDQFH��HWF�

,I�VXFK�VXVSHQVLRQ�HOHPHQWV�DUH�XVHG�IRU�YHUWLFDOO\�RSHUDWLQJ�GRRUV��WKHQ�D�PLQLPXP�RI�WZR
LQGHSHQGHQW�VWHHO�ZLUH�URSHV��FKDLQV��VWUDSV�HWF��VKDOO�EH�XVHG�

:KHUH�WZR�RU�PRUH�VXVSHQVLRQ�HOHPHQWV�DUH�XVHG��LW�VKDOO�EH�DVVXUHG�WKDW�WKH�GHDGORDGV�DUH�VKDUHG
LQ�D�SUH�GHWHUPLQHG�ZD\�

7KH�JXDUDQWHHG�PLQLPXP�EUHDNLQJ�VWUHQJWK�RI�VXFK�VXVSHQVLRQ�HOHPHQWV�VKDOO�EH�FRQILUPHG�E\�D�WHVW
FHUWLILFDWH�IURP�WKH�VXSSOLHU�PDQXIDFWXUHU�RI�WKHVH�HOHPHQWV��2Q�UHTXHVW��D�FRS\�RI�WKH�WHVW�FHUWLILFDWH
VKDOO�EH�PDGH�DYDLODEOH�WR�WKH�XVHU�DQG�RU�RWKHU�LQVSHFWLRQ�ERG\�

7KHVH�W\SHV�RI�VXVSHQVLRQ�HOHPHQWV�VKDOO�EH�VR�DUUDQJHG�WKDW�WKH\�FDQ�EH�LQVSHFWHG�RYHU�WKHLU�IXOO
OHQJWK�

$OO�VXFK�VXVSHQVLRQ�HOHPHQWV�VKDOO�KDYH�WHUPLQDWLRQV�ZLWK�D�EUHDNLQJ�ORDG�RI�QRW�OHVV�WKDQ�����RI�WKDW
RI�WKH�HOHPHQW��RU�KDYH�D�PLQLPXP�RI�WZR�IXOO�WXUQV�OHIW�RQ�WKH�GUXP�LQ�WKH�WHUPLQDO�SRVLWLRQ��0HDVXUHV
VKDOO�EH�WDNHQ�WR�HQVXUH�WKDW�WHUPLQDWLRQV�FDQQRW�EH�DFFLGHQWDOO\�GHWDFKHG�

:KHUH�VXFK�VXVSHQVLRQ�HOHPHQWV�HQWHU�JURRYHV�RQ�GUXPV�RU�VKHDYHV��WKH�GHVLJQ�VKDOO�HQVXUH�WKDW
WKH�HOHPHQWV�DUH�DOLJQHG�FRUUHFWO\�WR�DOORZ�HQWU\�RI�WKH�VXVSHQVLRQ�HOHPHQWV�

����������6WHHO�ZLUH�URSHV

(DFK�VWHHO�ZLUH�URSH�VKDOO�KDYH�D�VDIHW\�IDFWRU�QRW�VPDOOHU�WKDQ�����PLQLPXP�EUHDNLQJ�VWUHQJWK�VWDWLF
ORDG�RI�RQH�URSH��

5RSH�SXOOH\V�DQG�URSH�GUXPV�VKDOO�KDYH�D�SLWFK�FLUFOH�GLDPHWHU��3&'��DW�OHDVW�HTXDO�WR����WLPHV�WKH
URSH�GLDPHWHU��'HYLDWLRQV�DUH�RQO\�DOORZHG�LI�FRYHUHG�E\�D�FHUWLILFDWH�IURP�WKH�PDQXIDFWXUHU�RI�WKH
URSH��YHULI\LQJ�WKDW�WKH�VWUHQJWK�RU�OLIH�WLPH�VKDOO�QRW�EH�DIIHFWHG�E\�D�VPDOOHU�3&'�

5RSH�GUXPV�VKDOO�EH�JURRYHG�DQG�WKH�URSHV�FRLOHG�LQ�RQO\�RQH�OD\HU�

5RSH�SXOOH\V�VKDOO�EH�VR�GHVLJQHG�WKDW�WKH�VWHHO�ZLUH�URSH�FDQQRW�MXPS�RXW�RI�WKH�SXOOH\�

����������6WUDSV

(DFK�VWUDS�VKDOO�KDYH�D�VDIHW\�IDFWRU�QRW�VPDOOHU�WKDQ����PLQLPXP�EUHDNLQJ�VWUHQJWK�VWDWLF�ORDG�RQ�RQH
VWUDS��

����������&KDLQV

&KDLQV�PD\�EH�XVHG�IRU�GLUHFW�VXVSHQVLRQ�RI�WKH�GRRU�OHDI��IRU�WUDQVPLVVLRQ�RI�SRZHU�RU�DV�DQ�HOHPHQW
LQ�WKH�EDODQFLQJ�V\VWHP�

2QO\�UROOHU�FKDLQV��OHDI�FKDLQV�RU�FDOLEUDWHG�URXQG�OLQN�FKDLQV�VKDOO�EH�XVHG�DV�VXVSHQVLRQ�FKDLQV�

2QO\�UROOHU�FKDLQV�VKDOO�EH�XVHG�DV�WUDQVPLVVLRQ�FKDLQV�

6LQJOH�WUDQVPLVVLRQ�FKDLQV�PD\�RQO\�EH�XVHG�ZLWK�EDODQFHG�GRRUV�RU�ZKHQ�DQWL�GURS�VDIHJXDUGV�DUH
ILWWHG�

(DFK�FKDLQ�VKDOO�KDYH�D�VDIHW\�IDFWRU�QRW�VPDOOHU�WKDQ������PLQLPXP�EUHDNLQJ�VWUHQJWK�VWDWLF�ORDG�RQ
RQH�FKDLQ��
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&KDLQ�ZKHHOV�VKDOO�QRW�KDYH�WHHWK�ZLWK�XQGHUFXW�IODQNV�

&KDLQ�ZKHHOV�XS�WR�D�KHLJKW�RI�����P�DERYH�IORRU�OHYHO�RU�DQRWKHU�SHUPDQHQW�OHYHO�VKDOO�EH�ILWWHG�ZLWK�D
JXDUG�

���� 3DVV�GRRUV

3DVV�GRRUV�VKDOO�EH�GHVLJQHG�DQG�SRVLWLRQHG�VR�WKDW�KD]DUGV�DVVRFLDWHG�ZLWK�QRUPDO�XVH�DUH�DYRLGHG
RU�PLQLPL]HG�

,I�D�VLQJOH�SDQHO�RI�D�IROGLQJ�GRRU�LV�XVHG�DV�D�KLQJHG�SDVV�GRRU��WKH�PD[LPXP�DUHD�RI�WKLV�SDQHO�VKDOO
QRW�H[FHHG���P��

���� 5ROOLQJ�GRRUV�DQG�VKXWWHUV

:KHQ�D�UROOLQJ�GRRU�RU�VKXWWHU�LV�LQ�WKH�IXOO\�FORVHG�SRVLWLRQ��DW�OHDVW�����RI�WKH�GRRU�OHDI�VKDOO�UHPDLQ
RQ�WKH�GRRU�UROOHU�RU�PLQLPXP�KDOI�RI�WKH�FLUFXPIHUHQFH�RI�WKH�UROOHU�VKDOO�EH�FRYHUHG��7KLV�DOVR�DSSOLHV
ZKHUH�VHFWLRQV�RI�UHGXFHG�ZLGWK�DUH�XVHG��'HYLDWLRQV�IURP�WKLV�DUH�DOORZHG�SURYLGHG�WKH�PDQXIDFWXUHU
FDQ�YHULI\�WKDW�VWUHQJWK�DQG�HFRQRPLFDO�OLIH�WLPH�DUH�QRW�UHGXFHG�

$�ODWHUDO�PRYHPHQW�EHWZHHQ�WKH�VHFWLRQV�ODWKV�VKDOO�QRW�FDXVH�DQ\�GDPDJH�RU�GDQJHU�RU�VKDOO�EH
SUHYHQWHG�

����� $GGLWLRQDO�UHTXLUHPHQWV�IRU�GRRUV�RSHUDWLQJ�E\�JUDYLW\�RU�RWKHU�VHOI�FORVLQJ
PHFKDQLVP

'RRUV�RSHUDWLQJ�E\�WKH�XVH�RI�JUDYLW\�RU�VHOI�RSHUDWLQJ�PHFKDQLVPV�VKDOO�QRW�H[SRVH�DQ\�SHUVRQ�WR�WKH
ULVN�RI�EHLQJ�FUXVKHG�RU�HQWDQJOHG�E\�IRUFHV�FDXVLQJ�LQMXU\�RU�GDPDJH�

7KH�RSHUDWLQJ�VSHHG�RI�GRRUV�ZKLFK�RSHUDWH�VROHO\�E\�JUDYLW\�VKDOO�QRW�H[FHHG�����P�V��7KH�IRUFH�RI
WKH�GRRU�LPSDFWLQJ�RQ�WKH�KXPDQ�ERG\�RU�SDUW�RI�LW�VKDOO�QRW�H[FHHG�DGPLVVLEOH�YDOXHV�DFFRUGLQJ�WR
SU(1��������,I�WKLV�LV�QRW�SRVVLEOH��WKHQ�DQ�DXGLEOH�ZDUQLQJ�GHYLFH�VKDOO�EH�ILWWHG�WR�WKH�GRRU�ZKLFK
VWDUWV�WR�VRXQG�LPPHGLDWHO\�WKH�GRRU�EHJLQV�WR�FORVH�

�� �'XUDELOLW\

7KH�PDQXIDFWXUHU�VKDOO�VWDWH��RQ�UHTXHVW��WKH�QXPEHU�RI�F\FOHV�SHUIRUPHG�E\�WKH�UHOHYDQW�GRRU�W\SH
XQGHU�WKH�GXUDELOLW\�WHVW�LQ�DFFRUGDQFH�ZLWK�(1�������
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$QQH[�$��LQIRUPDWLYH�
0HFKDQLFDO�KD]DUGV�UHODWHG�WR�GRRUV

7KH�PHFKDQLFDO�KD]DUGV�WKDW�FDQ�LQIOXHQFH�WKH�VDIHW\�RI�SHUVRQV�GXULQJ�RSHUDWLRQ��PDLQWHQDQFH�RU
LQVSHFWLRQ�RI�GRRUV�KDYH�EHHQ�LGHQWLILHG�E\�WKH�ULVN�DVVHVVPHQW�SURFHGXUH��7DEOH�$���VKRZV�WKH
KD]DUGV�DQG�FRUUHVSRQGLQJ�UHTXLUHPHQWV�ZKLFK�KDYH�EHHQ�IRUPXODWHG�LQ�WKLV�VWDQGDUG�

7DEOH�$����6LJQLILFDQW�PHFKDQLFDO�KD]DUGV�DQG�VDIHW\�UHTXLUHPHQWV�UHODWHG�WR�GRRUV

&RPSXOVRU\�IRU�SRZHU�RSHUDWHG
GRRUV

+D]DUGV��KD]DUGRXV�VLWXDWLRQV�DQG
KD]DUGRXV�HYHQWV

(1������
UHOHYDQW�FODXVH

0DFKLQHU\
'LUHFWLYH
$QQH[��
5HI��1R�

(1�����
$QQH[��
5HI��1R�

&UXVKLQJ�KD]DUG ����� ���
6KHDULQJ�KD]DUG �����

�����
���� ���

���

&XWWLQJ�KD]DUG ������������ ���
(QWDQJOHPHQW�KD]DUG ����� ���
'UDZLQJ�LQ�RU�WUDSSLQJ�KD]DUG ����� ���
,PSDFW�KD]DUG �����

�����
�����

���

([FHVVLYH�HIIRUW ����� ������G��������
������������

���

)DOOLQJ�RU�HMHFWHG�SDUWV �����
�����
�����
���

����� ��

/RVV�RI�VWDELOLW\ ������������
�����
�����

����� ��

&RQWDFW�ZLWK�ZKHHOV ������� ����� ����
,QVXIILFLHQW�YLVLELOLW\ ����� ����� ����
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$QQH[�%��LQIRUPDWLYH�
6DIHJXDUGLQJ�DJDLQVW�GURSSLQJ�E\�RWKHU�GHVLJQ�IHDWXUHV�LQFRUSRUDWHG�LQ�WKH
VXVSHQVLRQ�V\VWHP�RI�YHUWLFDOO\�RSHUDWLQJ�GRRU�OHDYHV�DFFRUGLQJ�WR������

:KHQ�VDIHJXDUGV�DJDLQVW�GURSSLQJ�FDQ�EH�DFKLHYHG�YLD�RWKHU�GHVLJQ�IHDWXUHV��WKH�IROORZLQJ�GHVLJQ
IHDWXUHV��LI�WKH\�IXOILO�DOO�WKH�DSSOLFDEOH�UHTXLUHPHQWV�RI��������DUH�DFFHSWDEOH�VROXWLRQV�

��7KH�GRRU�OHDI��EDODQFHG�E\�FRXQWHU�ZHLJKWV�ZLWK�VXVSHQVLRQ�HOHPHQWV�OLNH�VWHHO�ZLUH�URSHV�
VWUDSV�DQG�FKDLQV��LV�HTXLSSHG�ZLWK�DGGLWLRQDO�VXVSHQVLRQ�HOHPHQWV�ZKLFK�FDQ�FDUU\�WKH�GRRU
OHDI�LI�RQH�RI�WKH�QRUPDOO\�FDUU\LQJ�VXVSHQVLRQ�HOHPHQWV�IDLOV�

��'RRUV�DUH�HTXLSSHG�ZLWK�VXVSHQVLRQ�V\VWHPV��ZLWK�RU�ZLWKRXW�VSULQJV��OLNH�VWHHO�ZLUH�URSHV�
VWUDSV�RU�FKDLQV�VR�GHVLJQHG�WKDW

�� LQ�WKH�HYHQW�RI�D�IDLOXUH�RI�RQH�VXVSHQVLRQ�HOHPHQW��WKH�RWKHU�VXVSHQVLRQ�HOHPHQW�V�
FDQ�FDUU\�WKH�SDQHO�DQG�KROG�LW�LQ�SRVLWLRQ�
DQG

� WKH�GULYH�V\VWHP�FDQ�EHDU�WKH�UHVXOWLQJ�RXW�RI�EDODQFH�VWDWH�LQ�WKH�HYHQW�RI�D�IDLOXUH�RI
D�VSULQJ�

��7KH�GRRU�OHDI�LV�EDODQFHG�E\�VSULQJV��ZLWKRXW�VXVSHQVLRQ�HOHPHQWV�OLNH�VWHHO�ZLUH�URSHV��VWUDSV
RU�FKDLQV��LI�WKH�GULYH�V\VWHP�LV�GHVLJQHG�WR�FDUU\�WKH�UHVXOWLQJ�RXW�RI�EDODQFH�LQ�WKH�HYHQW�RI�D
IDLOXUH�RI�D�VSULQJ�

��7KH�GRRU�OHDI�LV�GULYHQ�E\�WZR�GULYH�V\VWHPV�DQG�HDFK�GULYH�V\VWHP�LV�GHVLJQHG�WR�EH�DEOH�WR
LQGHSHQGHQWO\�FDUU\�WKH�ZHLJKW�RI�WKH�GRRU�OHDI�LQ�WKH�FDVH�RI�IDLOXUH�RI�WKH�RWKHU�GULYH�V\VWHP�
$�IXUWKHU�PRYHPHQW�RI�WKH�GRRU�OHDI�LV�DXWRPDWLFDOO\�SURKLELWHG�DW�WKH�ODWHVW�ZKHQ�WKH�GRRU�OHDI
KDV�UHDFKHG�LWV�ORZHU�WHUPLQDO�SRLQW�

��7KH�GRRU�OHDI�LV�GLUHFWO\�K\GUDXOLFDOO\�GULYHQ�DQG�HTXLSSHG�ZLWK�GHYLFHV�RQ�WKH�RSHUDWLQJ
F\OLQGHU�WR�SUHYHQW�GURSSLQJ�LQ�WKH�HYHQW�RI�D�SLSH�RU�VXSSO\�OLQH�IUDFWXUH��H�J��SLSH�IUDFWXUH
YDOYH��
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$QQH[�&��LQIRUPDWLYH�
([DPSOHV�RI�PHFKDQLFDO�SURWHFWLRQ�DQG�VDIHW\�FOHDUDQFHV

&������([DPSOHV�IRU�VDIHJXDUGLQJ�DJDLQVW�FUXVKLQJ��VKHDULQJ�DQG�GUDZLQJ�LQ

���DW�VHFWLRQDO�GRRUV

$����)OH[LEOH�JXLGH��IROORZLQJ�WKH�PRYH�
������PHQW�RI�WKH�GRRU�OHDYHV�
%����'HVLJQ�RI�GRRU�OHDYHV�SDQHOV�ZKHUHE\
������YDULDEOH�RSHQLQJV�GR�QRW�RFFXU�
&����2SHQLQJV�VHDOHG�ZLWK�UXEEHU�IOH[LEOH
������PDWHULDO�
'����$�VDIHW\�GLVWDQFH�RI�DW�OHDVW����PP
������SUHYHQWLQJ�LQMXULHV�WR�ILQJHUV
������PHDVXUHG�LQ�FRPSUHVVHG�VWDWH�

)LJXUH�&������6DIHJXDUGLQJ�DW�VHFWLRQDO�GRRUV

���DW�KLQJHG�GRRUV

$����6DIHW\�GLVWDQFH�EHWZHHQ�KRUL]RQWDO
������KDQGOH�DQG�GRRU�IUDPH�
%����6DIHW\�GLVWDQFH�EHWZHHQ�YHUWLFDO
������KDQGOH�DQG�GRRU�IUDPH�

�

�

NH\

���+DQGOH

)LJXUH�&������6DIHJXDUGLQJ�DW�KLQJHG�GRRUV
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&������([DPSOHV�RI�JXDUGV

����DW�VOLGLQJ�GRRUV

'RRU�OHDI�DW�WKH�VHFRQGDU\�HGJH�LV
SURYLGHG�ZLWK�D�IL[HG�VFUHHQ�

����DW�KLQJHG�GRRUV

$�GHIRUPDEOH�VHDOLQJ�LV�PRXQWHG�DW�WKH
VHFRQGDU\�HGJH�ZKLFK�DOORZV�D�VDIHW\�GLVWDQFH
RI����PP��PHDVXUHG�LQ�FRPSUHVVHG�VWDWH�

6HFRQGDU\�HGJH�LV�SURWHFWHG�E\�D�SURILOH�

�

�

NH\

�� /HDI
�� 6FUHHQ

)LJXUH�&������*XDUG�DW�D�VOLGLQJ�GRRU

)LJXUH�&������*XDUG�DW�D�KLQJHG�GRRU

)LJXUH�&������3URWHFWLRQ�SURILOH
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&������([DPSOHV�RI�DSSURSULDWH�VDIHW\�FOHDUDQFHV�DQG�VDIHW\�GLVWDQFHV

����DW�VOLGLQJ�GRRUV

$����$�FOHDUDQFH�RI�����PP�LV�SURYLGHG
������DW�WKH�UHDU�HGJH�RI�D�OHDI�PRYLQJ
������DORQJ��EXW�DSDUW�IURP��D�FORVHG�ZDOO�
%����$�FOHDUDQFH�RI�����PP�LV�SURYLGHG
������DW�WKH�UHDU�HGJH�RI�D�OHDI�PRYLQJ
������DORQJ�D�FORVHG�ZDOO�LQ�D�GLVWDQFH�RI�OHVV
������WKDQ�����PP�

�
 
��
���
��

�
 
��
���
��

>=200 mm

NH\
���*DS

)LJXUH�&������6DIHW\�FOHDUDQFH�DQG�GLVWDQFH

$�VDIHW\�GLVWDQFH�RI�����PP�LV�QHHGHG�ZLWK�D

IHQFH�JDS�RI����PP�[����PP�
� �

����PP�[����PP
�

����PP

NH\
�� 6DIHW\�GLVWDQFH
�� )HQFH
�� *DS

)LJXUH�&������6DIHW\�FOHDUDQFH�DQG�GLVWDQFH
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����DW�KLQJHG�GRRUV

$����7KH�DUHD�EHKLQG�WKH�OHDI�KDV�D
������PLQLPXP�FOHDUDQFH�RI�����PP�RYHU
������WKH�HQWLUH�GHSWK�ZKHQ�WKH�GRRU�LV�IXOO\
������RSHQ�

%����$�FOHDUDQFH�ZLGWK�RI�����PP
������UHPDLQV�ZKHQ�WKH�GRRU�LV�IXOO\�RSHQ�
������SURYLGHG�WKDW�WKH�PD[LPXP�GHSWK�RI
������WKH�DUHD�IRUPHG�E\�WKH�RSHQ�OHDI�DQG
������WKH�IL[HG�REMHFWV�LQ�WKH�YLFLQLW\�LV
����������PP�

&���%HWZHHQ�WKH�OHDYHV�UHPDLQV�D�VDIHW\
�����FOHDUDQFH�RI����PP�DW�OHDVW� ���������C

)LJXUH�&������6DIHW\�FOHDUDQFH�DW�KLQJHG�GRRUV
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����DW�XS�DQG�RYHU�GRRUV

$���%HWZHHQ�WKH�OHYHUV�RI�XS�DQG�RYHU�GRRUV
�����UHPDLQV�D�VDIHW\�GLVWDQFH�RI�DW�OHDVW���
�����PP�

)LJXUH�&������6DIHW\�FOHDUDQFH�DW�XS�DQG�RYHU
GRRUV

%������2EVHUYDWLRQ�ZLQGRZ
�����RU
��������LQWHUORFNLQJ�VZLWFK�EHWZHHQ�XS�DQG�RYHU�
��������GRRU�DQG�SDVVHQJHU�GRRU
�����RU
��������KLQJHV�RI�WKH�SHGHVWULDQ�GRRU�DW�WKH�VLGH�RI
��������WKH�XS�DQG�RYHU�GRRU�DQG�VDIHW\�GLVWDQFH
��������RI����PP�

)LJXUH�&������6WUXFWXUDO�PHDVXUHV�IRU
VDIHJXDUGLQJ�GDQJHU�SRLQWV
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$QQH[�'��LQIRUPDWLYH�
5HODWLRQVKLS�EHWZHHQ�UHTXLUHPHQWV�IRU�PHFKDQLFDO�DVSHFWV�DQG�UHOHYDQW�WHVW
PHWKRGV

5HTXLUHPHQWV
(1������

7HVW�PHWKRG
(1�������RU�GHILQHG�RWKHUZLVH

2EMHFW�&ODXVH +HDGZRUG 7\SH &ODXVH
'RRU
�����
�����
�

6WUHQJWK
2SHUDELOLW\
'XUDELOLW\

,QVSHFWLRQ
�&DOFXODWLRQ�RU�WHVW�
)XQFWLRQDOLW\�WHVW
'XUDELOLW\�WHVW

�����

�����
���

'LIIHUHQWLDO�SUHVVXUH
�����

'HIRUPDWLRQ &DOFXODWLRQ�RU�WHVW SU(1������

7UDQVSDUHQW�VXUIDFHV
�����

3HUIRUPDQFH 6SHFLDO�WHVW �����

*XLGHV�DQG�VWRSSHUV
�����

'LVHQJDJHPHQW�RU
GHUDLOPHQW
���GXULQJ�XVH�DQG
���RSHUDWLRQ

,QVSHFWLRQ

)XQFWLRQDOLW\�WHVW

�����

�����
���E\�REVWDFOHV )XQFWLRQDOLW\�WHVW �����

$UUHVWLQJ�GHYLFHV������ 0RYHPHQW�E\�ZLQG )XQFWLRQDOLW\�WHVW �����
9HUWLFDOO\�RSHUDWLQJ
GRRUV������

8QFRQWUROOHG
PRYHPHQWV

)XQFWLRQDOLW\�WHVW �����

�����
6DIHJXDUGLQJ�DJDLQVW
GURSSLQJ
���E\�DQWL�GURS�GHYLFH
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions
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If permission is granted, the terms may include royalty payments or a licensing
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