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National foreword

This British Standard is the official English language version of EN 1594:2000.

EN 1594 recognises the need for more detailed national standards and codes of
practice in the CEN member countries. For the UK additional guidance of this
nature can be found in BS 8010-1 and BS 8010-2-2.8. In due course BS 8010-2-2.8 will
be revised and reissued.

The UK participation in its preparation was entrusted by Technical Committee
GSE/33, Gas Supply, to Subcommittee GSE/33/3, Gas Supply: Transmission, which
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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.
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$QQH[�-��LQIRUPDWLYH��$OORZDEOH�SXOVDWLRQ�DQG�YLEUDWLRQ�OHYHOV ����������������������������������������������������������������������� ��

$QQH[�.��LQIRUPDWLYH��$OORZDEOH�YLEUDWLRQ�OHYHOV�IURP�FRQVWUXFWLRQ�ZRUN���EODVWLQJ������������������������������������� ��

$QQH[�/��LQIRUPDWLYH��:DOO�WKLFNQHVV�FDOFXODWLRQ�IRU�WHHV�DQG�RWKHU�RSHQLQJV ���������������������������������������������� ��

$QQH[�0��LQIRUPDWLYH��:DOO�WKLFNQHVV�FDOFXODWLRQ�IRU�FDSV��GRPHG�HQGV� ������������������������������������������������������ ��
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������*DV�VXSSO\��WKH�6HFUHWDULDW�RI
ZKLFK�LV�KHOG�E\�',1�

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\�6HSWHPEHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH
ODWHVW�E\�6HSWHPEHU������

7KHUH�LV�D�FRPSOHWH�VXLWH�RI�IXQFWLRQDO�VWDQGDUGV�SUHSDUHG�E\�&(1�7&������*DV�VXSSO\��WR�FRYHU�DOO�SDUWV�RI�WKH
JDV�VXSSO\�V\VWHP�IURP�WKH�LQSXW�RI�JDV�WR�WKH�WUDQVPLVVLRQ�V\VWHP�XS�WR�WKH�LQOHW�FRQQHFWLRQ�RI�WKH�JDV
DSSOLDQFHV��ZKHWKHU�IRU�GRPHVWLF��FRPPHUFLDO�RU�LQGXVWULDO�SXUSRVHV�

$�OLVW�RI�WKH�UHOHYDQW�IXQFWLRQDO�VWDQGDUGV�SUHSDUHG�E\�&(1�7&�����LV�LQFOXGHG�LQ�FODXVH���DQG�$QQH[�$�WR�WKLV
GRFXPHQW�

&(1�7&�����ZLOO�FRQWLQXH�LWV�ZRUN�XSGDWLQJ�WKLV�VWDQGDUG�WR�WKH�ODWHVW�GHYHORSPHQWV�DW�UHJXODU�LQWHUYDOV�

,Q�SUHSDULQJ�WKLV�VWDQGDUG�D�EDVLF�XQGHUVWDQGLQJ�RI�JDV�VXSSO\�E\�WKH�XVHU�KDV�EHHQ�DVVXPHG�

*DV�VXSSO\�V\VWHPV�DUH�FRPSOH[�DQG�WKH�LPSRUWDQFH�RQ�VDIHW\�RI�WKHLU�FRQVWUXFWLRQ�DQG�XVH�KDV�OHG�WR�WKH
GHYHORSPHQW�RI�YHU\�GHWDLOHG�FRGHV�RI�SUDFWLFH�DQG�RSHUDWLQJ�PDQXDOV�LQ�WKH�PHPEHU�FRXQWULHV��7KHVH�GHWDLOHG
VWDWHPHQWV�HPEUDFH�UHFRJQL]HG�VWDQGDUGV�RI�JDV�HQJLQHHULQJ�DQG�WKH�VSHFLILF�UHTXLUHPHQWV�LPSRVHG�E\�WKH�OHJDO
VWUXFWXUHV�RI�WKH�PHPEHU�FRXQWULHV�

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�XQGHU�PDQGDWH�0�����JLYHQ�WR�&(1�E\�WKH�&RPPLVVLRQ�RI�WKH
(XURSHDQ�&RPPXQLWLHV�DQG�WKH�(XURSHDQ�)UHH�7UDGH�$VVRFLDWLRQ�

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH�IROORZLQJ
FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$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�
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,QWURGXFWLRQ

7KLV�(XURSHDQ�6WDQGDUG�GHVFULEHV�WKH�JHQHUDO�IXQFWLRQDO�UHTXLUHPHQWV�IRU�JDV�VXSSO\�WKURXJK�SLSH�V\VWHPV�DQG
FRYHUV�WKH�SUHVVXUH�UDQJH�JUHDWHU�WKDQ����EDU�PD[LPXP�RSHUDWLQJ�SUHVVXUH��023��IRU�VWHHO�V\VWHPV��,W�JLYHV
QRUPDWLYH�DQG�LQIRUPDWLYH�UHIHUHQFHV�IRU�VDIH�DQG�VHFXUH�JDV�VXSSO\�V\VWHPV��,W�DSSOLHV�WR�WKHLU�GHVLJQ�
FRQVWUXFWLRQ��RSHUDWLRQ�DQG�WKH�UHODWHG�DVSHFWV�RI�VDIHW\��HQYLURQPHQW�DQG�SXEOLF�KHDOWK��DOO�LQ�RUGHU�WR�SURYLGH�D
VDIH�DQG�VHFXUH�VXSSO\�RI�JDV�

7KH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DUH�EDVHG�RQ�VDIH�JDV�HQJLQHHULQJ�SUDFWLFH�XQGHU�FRQGLWLRQV�QRUPDOO\
HQFRXQWHUHG�LQ�WKH�JDV�LQGXVWU\��5HTXLUHPHQWV�IRU�DOO�XQXVXDO�FRQGLWLRQV�FDQQRW�EH�VSHFLILFDOO\�SURYLGHG�IRU��QRU
DUH�DOO�HQJLQHHULQJ�DQG�FRQVWUXFWLRQ�GHWDLOV�SUHVFULEHG�

([LVWLQJ�LQGXVWULDO�VDIHW\�UHJXODWLRQV�DSSO\LQJ�WR�ZRUN�DUHDV��VDIHW\�GHYLFHV��DQG�VDIH�ZRUN�SUDFWLFHV�DUH�QRW
LQWHQGHG�WR�EH�VXSSODQWHG�E\�WKLV�VWDQGDUG�

0DQDJHUV�ZLWK�UHVSRQVLELOLWLHV�IRU�WKH�GHVLJQ��FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�JDV�VXSSO\�V\VWHPV�VKRXOG�KDYH
UHJDUG�WR�WKH�JXLGDQFH�JLYHQ�LQ�WKLV�GRFXPHQW�DQG�WR�RWKHU�UHOHYDQW�VWDQGDUGV��,W�LV�WKH�UHVSRQVLELOLW\�RI�WKHVH
PDQDJHUV�DQG�HQJLQHHUV�WR�DSSO\�WKHVH�IXQFWLRQDO�UHTXLUHPHQWV��VXSSOHPHQWHG�ZLWK�RWKHU�SURYHQ�JRRG�SUDFWLFH�WR
WKH�SDUWLFXODU�FLUFXPVWDQFHV�RI�HDFK�JDV�VXSSO\�V\VWHP�

7KH�GHVLJQHU��FRQVWUXFWRU�RU�RSHUDWRU�RI�SLSHOLQH�V\VWHPV�LV�FDXWLRQHG�WKDW�WKLV�VWDQGDUG�LV�QRW�D�GHVLJQ�KDQGERRN
RU�FRGH�RI�SUDFWLFH��$GGLWLRQDO�QDWLRQDO�RU�FRPSDQ\�VWDQGDUGV�GHVFULELQJ�WKH�GHWDLOV�DUH�QHHGHG��7KHVH�GHWDLOHG
VWDQGDUGV�VKRXOG�EH�LQ�OLQH�ZLWK�WKH�EDVLF�SULQFLSOHV�RI�WKLV�VWDQGDUG�

,Q�SUHSDULQJ�WKH�VWDQGDUG�LW�ZDV�UHFRJQL]HG�WKDW�WKH�VXLWH�RI�UHOHYDQW�(XURSHDQ�VWDQGDUGV�LV�LQFRPSOHWH��5HIHUHQFH
PD\�EH�PDGH�ZKHUH�DSSURSULDWH�WR�LQWHUQDWLRQDO��QDWLRQDO�RU�RWKHU�VWDQGDUGV�XQWLO�UHOHYDQW�(XURSHDQ�6WDQGDUGV
DUH�DYDLODEOH�
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� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�LV�DSSOLFDEOH�WR�SLSHOLQHV�ZLWK�D�PD[LPXP�RSHUDWLQJ�SUHVVXUH��023��RYHU����EDU�IRU�WKH
FDUULDJH�RI�SURFHVVHG��QRQ�WR[LF�DQG�QRQ�FRUURVLYH�QDWXUDO�JDV�DFFRUGLQJ�WR�,62�������LQ�RQODQG�JDV�VXSSO\
V\VWHPV��ZKHUH�

± WKH�SLSHOLQH�HOHPHQWV�DUH�PDGH�RI�XQDOOR\HG�RU�ORZ�DOOR\HG�FDUERQ�VWHHO�
± WKH�SLSHOLQH�HOHPHQWV�DUH�MRLQHG�E\�ZHOGV��IODQJHV�RU�PHFKDQLFDO�FRXSOLQJV�
± WKH�SLSHOLQH�LV�QRW�ORFDWHG�ZLWKLQ�FRPPHUFLDO�RU�LQGXVWULDO�SUHPLVHV�DV�DQ�LQWHJUDO�SDUW�RI�WKH�LQGXVWULDO

SURFHVV�RQ�WKHVH�SUHPLVHV�H[FHSW�IRU�DQ\�SLSHOLQHV�DQG�IDFLOLWLHV�VXSSO\LQJ�VXFK�SUHPLVHV�
± WKH�GHVLJQ�WHPSHUDWXUH�RI�WKH�V\VWHP�LV�EHWZHHQ������&�DQG������&�LQFOXVLYH�

7KLV�(XURSHDQ�6WDQGDUG�GRHV�QRW�DSSO\�WR�H[LVWLQJ�SLSHOLQHV��LQ�XVH�SULRU�WR�WKH�SXEOLFDWLRQ�RI�WKLV�VWDQGDUG��QRU�WR
PRGLILFDWLRQV�WR�H[LVWLQJ�SLSHOLQHV�

*DV�VXSSO\�V\VWHPV�FRYHUHG�E\�WKLV�VWDQGDUG�EHJLQ�DIWHU�WKH�JDV�SURGXFHU
V�PHWHULQJ�VWDWLRQ��7KH�IXQFWLRQDO
GHPDUFDWLRQ�RI�WKH�SLSHOLQH�V\VWHP�ZLWKLQ�D�SODQW�DUHD�ZLOO�EH�GHWHUPLQHG�IURP�FDVH�WR�FDVH��*HQHUDOO\�VSHDNLQJ�
WKLV�ZLOO�EH�GLUHFWO\�DIWHU�WKH�ILUVW�LVRODWLQJ�YDOYH�RI�WKH�LQVWDOODWLRQ�

7KLV�VWDQGDUG�DOVR�GHVFULEHV�WKH�PHFKDQLFDO�UHTXLUHPHQWV�IRU�SLSHZRUN�LQ�VWDWLRQV�ZLWK�D�PD[LPXP�RSHUDWLQJ
SUHVVXUH�JUHDWHU�WKDQ����EDU��:HOGLQJ�UHTXLUHPHQWV�DUH�GHVFULEHG�LQ�D�VSHFLDO�DSSOLFDWLRQ�VWDQGDUG�RQ�ZHOGLQJ�IRU
JDV�VXSSO\�V\VWHPV��(1��������)XQFWLRQDO�UHTXLUHPHQWV�IRU�VWDWLRQV�DUH�JLYHQ�LQ�

(1������� *DV�VXSSO\�V\VWHPV���1DWXUDO�JDV�PHDVXULQJ�VWDWLRQV���)XQFWLRQDO�UHTXLUHPHQWV
(1��������� *DV�VXSSO\�V\VWHPV���8QGHUJURXQG�JDV�VWRUDJH���3DUW����)XQFWLRQDO�UHFRPPHQGDWLRQV�IRU�VXUIDFH

IDFLOLWLHV
(1�������� *DV�VXSSO\�V\VWHPV���*DV�SUHVVXUH�UHJXODWLQJ�VWDWLRQV�IRU�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ��

)XQFWLRQDO�UHTXLUHPHQWV
(1�������� *DV�VXSSO\�V\VWHPV���&RPSUHVVRU�VWDWLRQV���)XQFWLRQDO�UHTXLUHPHQWV�

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�FRPPRQ�EDVLF�SULQFLSOHV�IRU�JDV�VXSSO\�V\VWHPV��8VHUV�RI�WKLV�(XURSHDQ
6WDQGDUG�VKRXOG�EH�DZDUH�WKDW�WKHUH�PD\�H[LVW�PRUH�GHWDLOHG�QDWLRQDO�VWDQGDUGV�DQG�FRGHV�RI�SUDFWLFH�LQ�WKH�&(1
PHPEHU�FRXQWULHV�

7KLV�(XURSHDQ�6WDQGDUG�LV�LQWHQGHG�WR�EH�DSSOLHG�LQ�DVVRFLDWLRQ�ZLWK�WKHVH�QDWLRQDO�VWDQGDUGV�DQG�RU�FRGHV�RI
SUDFWLFH�VHWWLQJ�RXW�WKH�DERYH�PHQWLRQHG�SULQFLSOHV�

,Q�WKH�HYHQW�RI�FRQIOLFWV�LQ�WHUPV�RI�PRUH�UHVWULFWLYH�UHTXLUHPHQWV�LQ�WKH�QDWLRQDO�OHJLVODWLRQ�UHJXODWLRQ�ZLWK�WKH
UHTXLUHPHQWV�RI�WKLV�VWDQGDUG��WKH�QDWLRQDO�OHJLVODWLRQ�UHJXODWLRQ�VKDOO�WDNH�SUHFHGHQFH�

5HIHUHQFH�LV�PDGH�LQ�WKLV�VWDQGDUG�WR�UHOHYDQW�(XURSHDQ�DQG�RWKHU�UHFRJQL]HG�VWDQGDUGV�IRU�SURGXFWV�XVHG�WR
FRQVWUXFW�DQG�RSHUDWH�JDV�VXSSO\�V\VWHPV�

$�VFKHPDWLF�UHSUHVHQWDWLRQ�RI�SLSHOLQHV�IRU�JDV�WUDQVPLVVLRQ�LV�JLYHQ�LQ�)LJXUH���
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)LJXUH�����6FKHPDWLF�UHSUHVHQWDWLRQ�RI�SLSHOLQHV�IRU�JDV�VXSSO\�RYHU����EDU
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� 1RUPDWLYH�UHIHUHQFHV

7KLV�(XURSHDQ�6WDQGDUG�LQFRUSRUDWHV�E\�GDWHG�RU�XQGDWHG�UHIHUHQFH��SURYLVLRQV�IURP�RWKHU�SXEOLFDWLRQV��7KHVH
QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�DW�WKH�DSSURSULDWH�SODFHV�LQ�WKH�WH[W�DQG�WKH�SXEOLFDWLRQV�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���������� 0HWDOOLF�PDWHULDOV���7HQVLOH�WHVWLQJ���3DUW����0HWKRG�RI�WHVW

(1�������� 0HWDOOLF�SURGXFWV���7\SHV�RI�LQVSHFWLRQ�GRFXPHQWV

(1���������� 6WHHO�SLSHV�IRU�SLSHOLQHV�IRU�FRPEXVWLEOH�IOXLGV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����3LSHV�RI
UHTXLUHPHQW�FODVV�%

SU(1���������� 6HDPOHVV�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\
VWHHO�WXEHV�ZLWK�VSHFLILHG�URRP�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� 6HDPOHVV�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\
DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�HOHYDWHG�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� 6HDPOHVV�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\
DQG�DOOR\�ILQH�JUDLQ�VWHHO�WXEHV

SU(1���������� 6HDPOHVV�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\
DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�ORZ�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\�VWHHO
WXEHV�ZLWK�VSHFLILHG�URRP�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����(OHFWULF�ZHOGHG
QRQ�DOOR\�DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�HOHYDWHG�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����1RQ�DOOR\�DQG
DOOR\�ILQH�JUDLQ�VWHHO�WXEHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����(OHFWULF�ZHOGHG
QRQ�DOOR\�DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�ORZ�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����6XEPHUJHG�DUF
ZHOGHG�QRQ�DOOR\�DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�HOHYDWHG�WHPSHUDWXUH�SURSHUWLHV

SU(1���������� :HOGHG�VWHHO�WXEHV�IRU�SUHVVXUH�SXUSRVHV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV���3DUW����6XEPHUJHG�DUF
QRQ�DOOR\�DQG�DOOR\�VWHHO�WXEHV�ZLWK�VSHFLILHG�ORZ�WHPSHUDWXUH�SURSHUWLHV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�WKUHH�OD\HU�H[WUXGHG�SRO\HWK\OHQH
EDVHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�WKUHH�OD\HU�H[WUXGHG�SRO\SURS\OHQH
EDVHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�IXVHG�SRO\HWK\OHQH�EDVHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�WZR�OD\HU�H[WUXGHG�SRO\HWK\OHQH
EDVHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�OLTXLG�DSSOLHG�HSR[\�DQG�HSR[\�
PRGLILHG�FRDWLQJV

SU(1�������� 6WHHO�WXEHV�DQG�ILWWLQJV�IRU�RQ�DQG�RIIVKRUH�SLSHOLQHV���([WHUQDO�OLTXLG�DSSOLHG�SRO\XUHWKDQH�DQG
SRO\XUHWKDQH�PRGLILHG�FRDWLQJV

(1���������� *DV�VXSSO\�V\VWHPV���3LSHOLQHV�IRU�PD[LPXP�RSHUDWLQJ�SUHVVXUH�XS�WR�DQG�LQFOXGLQJ����EDU���3DUW
���*HQHUDO�IXQFWLRQDO�UHFRPPHQGDWLRQV

(1���������� *DV�VXSSO\�V\VWHPV���3LSHOLQHV�IRU�PD[LPXP�RSHUDWLQJ�SUHVVXUH�XS�WR�DQG�LQFOXGLQJ����EDU��
3DUW����6SHFLILF�IXQFWLRQDO�UHFRPPHQGDWLRQV�IRU�VWHHO

(1�������� &DWKRGLF�SURWHFWLRQ���([WHUQDO�RUJDQLF�FRDWLQJV�IRU�WKH�FRUURVLRQ�SURWHFWLRQ�RI�EXULHG�RU�LPPHUVHG
VWHHO�SLSHOLQHV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�FDWKRGLF�SURWHFWLRQ���7DSHV�DQG�VKULQNDEOH�PDWHULDOV

(1�������� *DV�SUHVVXUH�UHJXODWLQJ�VWDWLRQV�IRU�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ

(1�������� 3UHVVXUH�WHVWLQJ��FRPPLVVLRQLQJ�DQG�GHFRPPLVVLRQLQJ�SURFHGXUHV�IRU�JDV�VXSSO\�V\VWHPV
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(1�������� *DV�VXSSO\�V\VWHPV���&RPSUHVVRU�VWDWLRQV���)XQFWLRQDO�UHTXLUHPHQWV

SU(1���������� )ODQJHV�DQG�WKHLU�MRLQWV���'LPHQVLRQV�RI�JDVNHWV�IRU�&ODVV�GHVLJQDWHG�IODQJHV���3DUW����1RQ�
PHWDOOLF�IODW�JDVNHWV�ZLWK�RU�ZLWKRXW�LQVHUWV

SU(1���������� )ODQJHV�DQG�WKHLU�MRLQWV���'LPHQVLRQV�RI�JDVNHWV�IRU�&ODVV�GHVLJQDWHG�IODQJHV���3DUW����6SLUDO
ZRXQG�JDVNHWV�IRU�XVH�ZLWK�VWHHO�IODQJHV

SU(1���������� )ODQJHV�DQG�WKHLU�MRLQWV���'LPHQVLRQV�RI�JDVNHWV�IRU�&ODVV�GHVLJQDWHG�IODQJHV���3DUW����1RQ�
PHWDOOLF�37)(�HQYHORSH�JDVNHWV

SU(1���������� )ODQJHV�DQG�WKHLU�MRLQWV���'LPHQVLRQV�RI�JDVNHWV�IRU�&ODVV�GHVLJQDWHG�IODQJHV���3DUW���
&RUUXJDWHG�IODW�RU�JURRYHG�PHWDOOLF�DQG�ILOOHG�PHWDOOLF�JDVNHWV�IRU�XVH�ZLWK�VWHHO�IODQJHV

(1�������� *DV�VXSSO\�V\VWHPV���:HOGLQJ�VWHHO�SLSHZRUN���)XQFWLRQDO�UHTXLUHPHQWV

(1�������� *HQHUDO�FULWHULD�IRU�WKH�RSHUDWLRQ�RI�YDULRXV�W\SHV�RI�ERGLHV�SHUIRUPLQJ�LQVSHFWLRQ

(1�������� *HQHUDO�UHTXLUHPHQWV�IRU�ERGLHV�RSHUDWLQJ�SURGXFW�FHUWLILFDWLRQ�V\VWHPV
�,62�,(&�*XLGH����������

�� 'HILQLWLRQV��V\PEROV�DQG�DEEUHYLDWLRQV

)RU� WKH�SXUSRVHV�RI� WKLV� VWDQGDUG�� WKH� IROORZLQJ�GHILQLWLRQV�DSSO\��6\PEROV�XVHG� LQ� IRUPXODH�DUH�GHILQHG�ZKHUH
WKH\�RFFXU�

���
FRPPLVVLRQLQJ
WKH�DFWLYLWLHV�UHTXLUHG�WR�SUHVVXUL]H�SLSHZRUN��VWDWLRQV��HTXLSPHQW�DQG�DVVHPEOLHV�ZLWK�JDV�DQG�WR�SXW�WKHP�LQWR
RSHUDWLRQ

���
FRQWURO�]RQH
WKH�VWULS�RI�ODQG�RYHU�ZKLFK�WKH�SLSHOLQH�RSHUDWRU�KDV�D�ULJKW�WR�FRQWURO�DFWLYLWLHV

���
GHFRPPLVVLRQLQJ
WKH�DFWLYLWLHV�UHTXLUHG�WR�WDNH�RXW�RI�VHUYLFH�DQ\�SLSHZRUN��VWDWLRQ��HTXLSPHQW�RU�DVVHPEOLHV�ILOOHG�ZLWK�JDV�DQG�WR
GLVFRQQHFW�WKHP�IURP�WKH�V\VWHP

���
GHVLJQ�IDFWRU
IR
D�IDFWRU�DSSOLHG�ZKHQ�FDOFXODWLQJ�WKH�ZDOO�WKLFNQHVV�RU�SUHVVXUH

���
GHVLJQ�SUHVVXUH
'3
WKH�SUHVVXUH�RQ�ZKLFK�GHVLJQ�FDOFXODWLRQV�DUH�EDVHG

���
GHVLJQ�WHPSHUDWXUH
WKH�WHPSHUDWXUH�RQ�ZKLFK�GHVLJQ�FDOFXODWLRQV�DUH�EDVHG

���
HPHUJHQF\
D�VLWXDWLRQ�ZKLFK�FRXOG�DIIHFW�WKH�VDIH�RSHUDWLRQ�RI�WKH�JDV�VXSSO\�V\VWHP�DQG�RU�WKH�VDIHW\�RI�WKH�VXUURXQGLQJ
DUHD��UHTXLULQJ�XUJHQW�DFWLRQ

���
JDV
WKH�JDVHRXV�IXHO�ZKLFK�LV�LQ�JDVHRXV�VWDWH�DW�D�WHPSHUDWXUH�RI�����&�XQGHU�DWPRVSKHULF�SUHVVXUH�����������EDU
DEVROXWH�
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���
JDV�GLVWULEXWLRQ�V\VWHP
WKH�SLSHOLQH�V\VWHP�LQFOXGLQJ�SLSLQJ�DERYH�DQG�EHORZ�JURXQG�DQG�DOO�RWKHU�HTXLSPHQW�QHFHVVDU\�WR�VXSSO\�WKH�JDV
WR�WKH�FRQVXPHUV

����
JDV�GLVWULEXWRU
WKH�SULYDWH�RU�SXEOLF�RUJDQL]DWLRQ�DXWKRUL]HG�WR�GLVWULEXWH�JDV�WR�FRQVXPHUV�WKURXJK�D�JDV�GLVWULEXWLRQ�V\VWHP

����
JDV�WUDQVPLVVLRQ
WKH�DFWLYLW\�LQWHQGHG�WR�FRQYH\�JDV�IURP�RQH�SODFH�WR�DQRWKHU�WKURXJK�SLSHOLQHV�LQ�RUGHU�WR�VXSSO\�JDV�WR
GLVWULEXWLRQ�V\VWHPV�RU�WR�LQGXVWULDO�FRQVXPHUV

����
LQFLGHQW
DQ�XQH[SHFWHG�RFFXUUHQFH��ZKLFK�FRXOG�OHDG�WR�DQ�HPHUJHQF\�VLWXDWLRQ�

7KLV�LQFOXGHV�D�OHDNDJH�RI�JDV�RU�SODQW�IDLOXUH

����
LQFLGHQWDO�SUHVVXUH
,3
WKH�SUHVVXUH�ZKLFK�RFFXUV�LQFLGHQWDOO\�ZLWKLQ�D�V\VWHP�DW�ZKLFK�D�VDIHW\�GHYLFH�EHFRPHV�RSHUDWLYH

����
LQVSHFWLRQ
WKH�SURFHVV�RI�PHDVXULQJ��H[DPLQLQJ��WHVWLQJ��JDXJLQJ�RU�RWKHUZLVH�GHWHUPLQLQJ�WKH�VWDWXV�RI�LWHPV�RI�WKH�SLSHOLQH
V\VWHP�RU�LQVWDOODWLRQ�DQG�FRPSDULQJ�LW�ZLWK�WKH�DSSOLFDEOH�UHTXLUHPHQWV

����
LQVWDOODWLRQ
HTXLSPHQW�DQG�IDFLOLWLHV�IRU�WKH�H[WUDFWLRQ��SURGXFWLRQ��FKHPLFDO�WUHDWPHQW��PHDVXUHPHQW��FRQWURO��VWRUDJH�RU
RIIWDNH�RI�WKH�WUDQVSRUWHG�JDV

����
LQVWDOODWLRQ�WHPSHUDWXUH
WKH�WHPSHUDWXUH�DULVLQJ�IURP�DPELHQW�RU�LQVWDOODWLRQ�FRQGLWLRQV�GXULQJ�OD\LQJ�RU�GXULQJ�FRQVWUXFWLRQ

����
PDLQWHQDQFH
WKH�FRPELQDWLRQ�RI�DOO�WHFKQLFDO�DQG�DVVRFLDWHG�DGPLQLVWUDWLYH�DFWLRQV�LQWHQGHG�WR�NHHS�DQ�LWHP�LQ��RU�UHVWRUH�LW�WR��D
VWDWH�LQ�ZKLFK�LW�FDQ�SHUIRUP�LWV�UHTXLUHG�IXQFWLRQ

����
PD[LPXP�LQFLGHQWDO�SUHVVXUH
0,3
WKH�PD[LPXP�SUHVVXUH�ZKLFK�D�JDV�V\VWHP�FDQ�H[SHULHQFH�GXULQJ�D�VKRUW�WLPH��OLPLWHG�E\�WKH�VDIHW\�GHYLFHV

����
PD[LPXP�RSHUDWLQJ�SUHVVXUH
023
WKH�PD[LPXP�SUHVVXUH�DW�ZKLFK�D�V\VWHP�FDQ�EH�RSHUDWHG�FRQWLQXRXVO\�XQGHU�QRUPDO�FRQGLWLRQV

127( 1RUPDO�FRQGLWLRQV�DUH��QR�IDXOW�LQ�DQ\�GHYLFH�RU�VWUHDP�

����
QDWLRQDO�UHTXLUHPHQWV
UHTXLUHPHQWV�IROORZLQJ�IURP�QDWLRQDO�OHJLVODWLRQ�RU�PRUH�GHWDLOHG�RU�VWULQJHQW�QDWLRQDO�VWDQGDUGV
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����
RQVKRUH�SLSHOLQH
D�EXULHG�DQG�RU�DERYH�JURXQG�SLSHOLQH�LQFOXGLQJ�WKRVH�VHFWLRQV�ODLG�LQ�RU�DFURVV�LQODQG�ODNHV�RU�ZDWHU�FRXUVHV

����
RSHUDWLQJ�SUHVVXUH
23
WKH�SUHVVXUH�ZKLFK�RFFXUV�ZLWKLQ�D�V\VWHP�XQGHU�QRUPDO�RSHUDWLQJ�FRQGLWLRQV

����
RSHUDWLQJ�WHPSHUDWXUH
27
WKH�WHPSHUDWXUH�ZKLFK�RFFXUV�ZLWKLQ�D�V\VWHP�XQGHU�QRUPDO�RSHUDWLQJ�FRQGLWLRQV

����
SLJ
D�GHYLFH�ZKLFK�LV�GULYHQ�WKURXJK�D�SLSHOLQH�E\�WKH�IORZ�RI�IOXLG��IRU�SHUIRUPLQJ�YDULRXV�LQWHUQDO�DFWLYLWLHV��GHSHQGLQJ
RQ�SLJ�W\SH���VXFK�DV�VHSDUDWLQJ�IOXLGV��FOHDQLQJ�RU�LQVSHFWLQJ�WKH�SLSHOLQH

����
SLSHOLQH
D�V\VWHP�RI�SLSHZRUN�ZLWK�DOO�DVVRFLDWHG�HTXLSPHQW�DQG�VWDWLRQV�XS�WR�WKH�SRLQW�RI�GHOLYHU\��7KLV�SLSHZRUN�LV
PDLQO\�EHORZ�JURXQG�EXW�DOVR�LQFOXGHV�DERYH�JURXQG�SDUWV

����
SLSHOLQH�FRPSRQHQWV
WKH�HOHPHQWV�IURP�ZKLFK�WKH�SLSHOLQH�LV�FRQVWUXFWHG��7KH�IROORZLQJ�DUH�GLVWLQFW�SLSHOLQH�HOHPHQWV�

± SLSH�LQFOXGLQJ�FROG�IRUPHG�EHQGV�

± ILWWLQJV�

(;$03/(�� 5HGXFHUV��WHHV��IDFWRU\�PDGH�HOERZV�DQG�EHQGV��IODQJHV��FDSV��ZHOGLQJ�VWXEV��PHFKDQLFDO�MRLQWV�

± IDEULFDWLRQV��PDQXIDFWXUHG�IURP�WKH�HOHPHQWV�UHIHUUHG�WR�DERYH�

(;$03/(�� 0DQLIROGV��VOXJ�FDWFKHUV��SLJ�ODXQFKLQJ�UHFHLYLQJ�VWDWLRQV��PHWHULQJ�DQG�FRQWURO�UXQV�

± HTXLSPHQW�

(;$03/(�� 9DOYHV��H[SDQVLRQ�MRLQWV��LQVXODWLRQ�MRLQWV��SUHVVXUH�UHJXODWRUV��SXPSV��FRPSUHVVRUV�

± SUHVVXUH�YHVVHOV

����
SLSHOLQH�RSHUDWRU
WKH�SULYDWH�RU�SXEOLF�RUJDQL]DWLRQ�DXWKRUL]HG�WR�GHVLJQ��FRQVWUXFW�DQG�RU�RSHUDWH�DQG�PDLQWDLQ�WKH�JDV�VXSSO\
V\VWHP�

����
SLSHZRUN
DQ�DVVHPEO\�RI�SLSHV�DQG�ILWWLQJV

����
SRLQW�RI�GHOLYHU\
WKH�SRLQW�RI�WUDQVIHU�RI�RZQHUVKLS�RI�JDV�IURP�VXSSOLHU�WR�WKH�FXVWRPHU

127( 7KLV�FDQ�EH�DW�D�YDOYH�RU�DW�WKH�PHWHU�RXWOHW�FRQQHFWLRQ�

����
SUHFRPPLVVLRQLQJ
D�VHULHV�RI�DFWLYLWLHV��LQFOXGLQJ�FOHDQLQJ�DQG�SRVVLEOH�GU\LQJ��H[HFXWHG�SULRU�WR�SLSHOLQH�FRPPLVVLRQLQJ

����
SUHVVXUH
WKH�JDXJH�SUHVVXUH�RI�WKH�IOXLG�LQVLGH�WKH�V\VWHP��PHDVXUHG�LQ�VWDWLF�FRQGLWLRQV
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����
SUHVVXUH�FRQWURO�V\VWHP
D�FRPELQHG�V\VWHP�LQFOXGLQJ�SUHVVXUH�UHJXODWLQJ��SUHVVXUH�VDIHW\�DQG�HYHQWXDOO\�SUHVVXUH�UHFRUGLQJ�DQG�DODUP
V\VWHPV

����
SUHVVXUH�UHJXODWLQJ�V\VWHP
WKH�V\VWHP�ZKLFK�HQVXUHV�WKDW�D�SUHVVXUH�LV�PDLQWDLQHG�DW�WKH�RXWOHW�V\VWHP�ZLWKLQ�UHTXLUHG�OLPLWV

����
SUHVVXUH�VDIHW\�V\VWHP
D�V\VWHP�ZKLFK��LQGHSHQGHQW�RI�WKH�SUHVVXUH�UHJXODWLQJ�V\VWHP��HQVXUHV�WKDW�WKH�RXWOHW�SUHVVXUH�RI�WKH�UHJXODWRU
GRHV�QRW�H[FHHG�WKH�SUHVHW�YDOXH

����
UHFRPPLVVLRQLQJ
WKH�DFWLYLWLHV�UHTXLUHG�WR�SXW�D�GHFRPPLVVLRQHG�SLSHOLQH��DVVRFLDWHG�VWDWLRQV�DQG�HTXLSPHQW�LQWR�VHUYLFH�DJDLQ

����
VSHFLDO�FURVVLQJ
D�SRLQW�DW�ZKLFK�WKH�SLSHOLQH�KDV�WR�SDVV�D�VSHFLDO�IHDWXUH

(;$03/( 0DMRU�URDG��UDLOZD\��ULYHU��FDQDO��G\NH�

����
VWDWLRQ
D�SODQW�RU�IDFLOLW\�IRU�WKH�RSHUDWLRQ�DQG�RU�SURFHVVLQJ�RI�JDV�VXSSO\�V\VWHPV

����
VWUHQJWK�WHVW
D�VSHFLILF�SURFHGXUH�WR�YHULI\�WKDW�WKH�SLSHZRUN�DQG�RU�VWDWLRQ�PHHWV�WKH�UHTXLUHPHQWV�IRU�PHFKDQLFDO�VWUHQJWK

����
VWUHQJWK�WHVW�SUHVVXUH
673
WKH�SUHVVXUH�DSSOLHG�WR�D�V\VWHP�GXULQJ�VWUHQJWK�WHVWLQJ

����
WHVW�SUHVVXUH
73
WKH�SUHVVXUH�WR�ZKLFK�WKH�JDV�VXSSO\�V\VWHP�LV�VXEMHFWHG�WR�HQVXUH�WKDW�LW�FDQ�RSHUDWH�VDIHO\

����
WLJKWQHVV�WHVW
D�VSHFLILF�SURFHGXUH�WR�YHULI\�WKDW�WKH�SLSHZRUN�DQG�RU�VWDWLRQ�PHHWV�WKH�UHTXLUHPHQWV�IRU�OHDN�WLJKWQHVV

����
WLJKWQHVV�WHVW�SUHVVXUH
7KH�SUHVVXUH�DSSOLHG�WR�D�V\VWHP�GXULQJ�WLJKWQHVV�WHVWLQJ

����
YROXPH�XQGHU�QRUPDO�FRQGLWLRQV
D�TXDQWLW\�RI�JDV�ZKLFK�LQ�WKH�GU\�VWDWH�RFFXSLHV�D�YROXPH�RI���P��DW�DWPRVSKHULF�SUHVVXUH�����������EDU�DEVROXWH�
DW�D�WHPSHUDWXUH�RI����&

����
YROXPH�XQGHU�VWDQGDUG�FRQGLWLRQV
D�TXDQWLW\�RI�JDV�ZKLFK�LQ�WKH�GU\�VWDWH�RFFXSLHV�D�YROXPH�RI���P��DW�DWPRVSKHULF�SUHVVXUH�����������EDU�DEVROXWH�
DW�D�WHPSHUDWXUH�RI�����&
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�� 4XDOLW\�V\VWHP

7KH�OLIH�RI�D�SLSHOLQH�IRU�WUDQVPLVVLRQ�RI�JDV�FDQ�EH�GLYLGHG�LQWR�WKUHH�SKDVHV�

± WKH�GHVLJQ�

± WKH�FRQVWUXFWLRQ�DQG�WHVWLQJ�

± WKH�RSHUDWLRQ�DQG�PDLQWHQDQFH�

$�TXDOLW\�V\VWHP�VKRXOG�EH�DSSOLHG�WR�WKH�GHVLJQ��FRQVWUXFWLRQ��WHVWLQJ��RSHUDWLRQ�DQG�PDLQWHQDQFH�DFWLYLWLHV�LQ
DFFRUGDQFH�ZLWK�WKLV�VWDQGDUG�

5HIHUHQFH�PD\�EH�PDGH�WR�WKH�(1�,62������VHULHV�RI�VWDQGDUGV�RU�WR�HTXLYDOHQW�TXDOLW\�DVVXUDQFH�V\VWHPV�

$IWHU�WKH�SLSHOLQH�KDV�EHHQ�FRPPLVVLRQHG��WKH�LQWHJULW\�VKRXOG�EH�PDLQWDLQHG�E\�D�SUHFLVHO\�GHILQHG�SURJUDPPH�RI
RSHUDWLRQ��PDLQWHQDQFH�DQG�FRQGLWLRQ�PRQLWRULQJ��D�SLSHOLQH�LQWHJULW\�PDQDJHPHQW�V\VWHP��

&RPSHWHQW�SHUVRQQHO�FDSDEOH�RI�DVVHVVLQJ�WKH�TXDOLW\�RI�WKH�ZRUN�ZLWKLQ�WKH�VFRSH�RI�WKLV�VWDQGDUG�VKDOO�EH
HPSOR\HG�LQ�DOO�DFWLYLWLHV�LQ�WKH�GHVLJQ��FRQVWUXFWLRQ��WHVWLQJ�DQG�RSHUDWLQJ�SKDVHV�

�� 6DIHW\�DQG�WKH�HQYLURQPHQW

���� ,QWURGXFWLRQ

9DULRXV�VDIHW\�PHDVXUHV�DUH�UHTXLUHG�WR�HQVXUH�D�VDIH�SLSHOLQH��0HDVXUHV�WKDW�DUH�DSSURSULDWH�WR�WKH�VSHFLILF
FLUFXPVWDQFHV�VKDOO�EH�DGRSWHG�

���� $SSURSULDWH�VDIHW\�PHDVXUHV

3RVVLEOH�PHDVXUHV�WR�HQVXUH�VDIHW\�LQ�GHVLJQ��FRQVWUXFWLRQ�DQG�RSHUDWLRQ�DUH�OLVWHG�EHORZ��7KH�OLVW�LV�QRW�LQWHQGHG
WR�EH�H[KDXVWLYH�QRU�ZLOO�LW�EH�QHFHVVDU\�WR�LQFRUSRUDWH�DOO�WKH�PHDVXUHV�RQ�HDFK�RFFDVLRQ�

:KHQ�VHOHFWLQJ�PHDVXUHV��FRQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�WKH�VDIHW\�DQG�HQYLURQPHQWDO�FRQGLWLRQV�H[LVWLQJ�DW�WKH
WLPH�RI�FRQVWUXFWLRQ�IRU�ZKLFK�ILUP�GHWDLOV�DUH�NQRZQ�

± $�FRQWURO�]RQH�VKRXOG�EH�HVWDEOLVKHG�WR�FRQWURO�DOO�WKLUG�SDUW\�DFWLYLWLHV�LQ�RUGHU�WR�VDIHJXDUG�WKH�SLSHOLQH
DJDLQVW�LQWHUIHUHQFH�

± ,I�D�V\VWHP�RI�DUHD�FODVVLILFDWLRQ�LV�XVHG��GHVLJQ�IDFWRUV�VKRXOG�EH�FKRVHQ�UHOHYDQW�WR�WKH�FODVVLILFDWLRQ
OHYHOV�

7KLV�GHVLJQ�IDFWRU�PD\�EH�LQFUHDVHG�LI�DGGLWLRQDO�PHDVXUHV�DUH�WDNHQ�DJDLQVW�WKLUG�SDUW\�LQWHUIHUHQFH��IRU
OLPLWDWLRQ�RQ�WKH�GHVLJQ�IDFWRU�UHIHUHQFH�LV�PDGH�WR������

± 7KH�URXWH�RI�WKH�SLSHOLQH�VKRXOG�EH�DW�DQ�DSSURSULDWH�GLVWDQFH�IURP�EXLOGLQJV��7KH�GLVWDQFH�VKRXOG�EH�IL[HG
E\�WKH�SDUWLFXODU�SDUDPHWHUV�DQG�RU�QDWLRQDO�UHTXLUHPHQWV�

± )RU�KLJK�VWUHQJWK�SLSH�VWHHOV��DSSURSULDWH�WRXJKQHVV�SURSHUWLHV�IRU�IUDFWXUH�DUUHVW�FDSDELOLW\�VKRXOG�EH
VHOHFWHG�

± 7KH�PLQLPXP�GHSWK�IRU�WKH�SLSHOLQH�VKDOO�EH�JUHDWHU�WKDQ�WKDW�RI�QRUPDO�DJULFXOWXUDO�KRUWLFXOWXUDO�DFWLYLWLHV
H[SHFWHG�LQ�WKH�DUHD��7KH�SUREDELOLW\�RI�WKLUG�SDUW\�LQWHUIHUHQFH�WR�WKH�SLSHOLQH�ZLOO�GHFUHDVH�LI�D�GHSWK
JUHDWHU�WKDQ�WKH�PLQLPXP�VSHFLILHG�LQ�����LV�DGRSWHG�

± $GGLWLRQDO�IRUPV�RI�PHFKDQLFDO�SURWHFWLRQ�FDQ�UHGXFH�LQWHUIHUHQFH�E\�WKLUG�SDUW\�DFWLYLW\��'HVLJQHUV�VKDOO
FDUHIXOO\�VHOHFW�WKH�IRUPV�RI�WKH�DGGLWLRQDO�SURWHFWLRQ�WR�PLQLPL]H�DQ\�DGYHUVH�HIIHFWV�RQ�WKH�HIILFLHQF\�RI�WKH
FDWKRGLF�SURWHFWLRQ�

± 7KH�URXWH�RI�WKH�SLSHOLQH�VKRXOG�EH�LGHQWLILHG�E\�D�ORFDWLQJ�V\VWHP�VXFK�DV�PDUNHUV�

± 3LSHOLQH�VDIHW\�FDQ�IXUWKHU�EH�LQFUHDVHG�E\�HQVXULQJ�DQ�DGHTXDWH�IUHTXHQF\�RI�VXUYHLOODQFH�
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��� 5RXWLQJ�FRQVLGHUDWLRQV

������ ,QWURGXFWLRQ

6DIHW\��HQYLURQPHQWDO�DQG�WHFKQLFDO�FRQVLGHUDWLRQV�DUH�WKH�SULPDU\�IDFWRUV�JRYHUQLQJ�WKH�SLSHOLQH�URXWH�

7KH�VKRUWHVW�URXWH�QHHG�QRW�WR�EH�WKH�PRVW�VXLWDEOH��3K\VLFDO�DQG�HQYLURQPHQWDO�REVWDFOHV��KLJK�YROWDJH�FDEOHV
DQG�LQVWDOODWLRQV�DQG�RWKHU�IDFWRUV�VKDOO�EH�FRQVLGHUHG�

7KH�IDFWRUV�FDQ�EH�EURDGO\�VHSDUDWHG�LQWR�DERYH�JURXQG��WRSRJUDSKLFDO��DQG�EHORZ�JURXQG��VXEWHUUDQHDQ��IDFWRUV�
,W�LV�XVXDOO\�FRQYHQLHQW�WR�FRQVLGHU�ERWK�QDWXUDO�DQG�PDQ�PDGH�IHDWXUHV�XQGHU�WKHVH�WZR�KHDGLQJV�

����� 6XUYH\V

$Q�HVVHQWLDO�SUHOXGH�WR�SLSHOLQH�SURMHFWV�LV�WR�DFTXLUH�IURP�UHFRUGV��PDSV�DQG�SK\VLFDO�VXUYH\�D�VHW�RI�GDWD�WKDW�LV
UHOHYDQW�IRU�WKH�GHVLJQ��FRQVWUXFWLRQ�DQG�VDIH�DQG�UHOLDEOH�RSHUDWLRQ�RI�WKH�SLSHOLQH��7KH�DGRSWLRQ�RI�D�SUHOLPLQDU\
URXWH�VKDOO�EH�SUHFHGHG�E\�D�GHVN�VWXG\��PDNLQJ�XVH�RI�DOO�DYDLODEOH�LQIRUPDWLRQ�

%HIRUH�D�URXWH�LV�ILQDOO\�DGRSWHG�IRU�FRQVWUXFWLRQ��D�SK\VLFDO�VXUYH\�VKDOO�EH�PDGH��DLGHG�DV�QHFHVVDU\�E\�DHULDO
SKRWRJUDSK\��VRLO�VXUYH\V��XQGHUZDWHU�REVHUYDWLRQ�DQG�D�UHYLHZ�RI�JHRJUDSKLFDO��JHRWHFKQLFDO��WRSRJUDSKLFDO�DQG
HQYLURQPHQWDO�IHDWXUHV��DV�ZHOO�DV�VDIHW\�UHODWHG�DVSHFWV�LQ�FRQQHFWLRQ�ZLWK�RWKHU�DFWLYLWLHV�DORQJ�WKH�SLSHOLQH
URXWH��7KH�URXWH�VXUYH\�VKDOO�FRYHU�D�VXIILFLHQW�ZLGWK�DQG�EH�VXIILFLHQWO\�DFFXUDWH�WR�LGHQWLI\�IHDWXUHV�WKDW�FRXOG
DGYHUVHO\�LQIOXHQFH�WKH�LQVWDOODWLRQ�DQG�RSHUDWLRQ�RI�WKH�SLSHOLQH�

����� (QYLURQPHQWDO�LPSDFW

7KH�SODQQLQJ�RI�DQ\�SURSRVHG�SLSHOLQH�URXWH�VKDOO�EH�DSSURDFKHG�V\VWHPDWLFDOO\�WR�LGHQWLI\�DQG�UHFRUG
HQYLURQPHQWDO�LVVXHV�ZKLFK�FRXOG�EH�DIIHFWHG��'HWDLOHG�DVVHVVPHQWV�PD\�QHHG�WR�EH�XQGHUWDNHQ�WR�DVFHUWDLQ�WKH
LPSDFW�RI�WKH�SLSHOLQH�RQ�HQYLURQPHQWDOO\�VHQVLWLYH�DUHDV��$PRQJ�HQYLURQPHQWDO�IDFWRUV�WR�EH�FRQVLGHUHG�LQ
VHOHFWLQJ�URXWH�DQG�VWDWLRQ�ORFDWLRQV��FDUH�VKDOO�EH�WDNHQ�WR�LGHQWLI\�WKH�SRVVLEOH�HIIHFWV�RQ�WKH�IROORZLQJ�

± DUHDV�RI�RXWVWDQGLQJ�QDWXUDO�EHDXW\�

± DQFLHQW�PRQXPHQWV��DUFKDHRORJLFDO�DQG�RUQDPHQWDO�VLWHV�

± QDWXUDO�UHVRXUFHV��VXFK�DV�ZDWHU�FDWFKPHQW�DUHDV��IRUHVWU\�

± IORUD�DQG�IDXQD�

$OVR�WKH�IROORZLQJ�DVSHFWV�VKDOO�EH�FRQVLGHUHG�

± WKH�UHGXFWLRQ�RI�QRLVH�DQG�YLEUDWLRQ�

± WKH�DYRLGDQFH�RI�RGRXU�DQG�GXVW�DQG�GHWHULRUDWLRQ�RI�DLU�TXDOLW\�

2WKHU�FRQVLGHUDWLRQV�DSSO\LQJ�WR�SLSHOLQHV�ODLG�XQGHU�LQODQG�ZDWHU�FRXUVHV�LQFOXGH�

± WKH�XQGHUZDWHU�HQYLURQPHQW�

± XQGHUZDWHU�GHYHORSPHQW�

± EHG�FRQGLWLRQV�

����� *URXQG�FRQGLWLRQV

7KH�IROORZLQJ�JURXQG�FRQGLWLRQV�VKDOO�EH�FRQVLGHUHG�DQG�FDUHIXOO\�LQYHVWLJDWHG�GXULQJ�WKH�URXWH�SODQQLQJ�VWDJH�

± DUHDV�RI�JHRWHFKQLFDO�LQVWDELOLW\��LQFOXGLQJ�IDXOWV�DQG�ILVVXULQJ�

± VRIW�RU�ZDWHUORJJHG�JURXQG�

± FRUURVLYH�QDWXUH�RI�WKH�VRLO�

± URFN�DQG�KDUG�JURXQG�

± IORRG�SODLQV�

± DUHDV�ZLWK�KLJK�VHLVPLF�ULVN�

± PRXQWDLQRXV�DUHDV�

± H[LVWLQJ�RU�SRWHQWLDO�DUHDV�RI�ODQG�VOLSSDJH��VXEVLGHQFH�DQG�GLIIHUHQWLDO�VHWWOHPHQW�
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± PLQLQJ�DUHDV�DQG�TXDUU\LQJ�

± LQILOO�ODQG�DQG�ZDVWH�GLVSRVDO�VLWHV��LQFOXGLQJ�WKRVH�FRQWDPLQDWHG�E\�GLVHDVH�RU�UDGLRDFWLYLW\�

,I�DQ\�RI�WKHVH�FRQGLWLRQV�DUH�H[SHFWHG�GXULQJ�WKH�OLIHWLPH�RI�WKH�SLSHOLQH��PRQLWRULQJ�RI�WKHVH�DVSHFWV�VKDOO�EH
LQFRUSRUDWHG�LQWR�WKH�UHJXODU�VXUYHLOODQFH�SURFHGXUHV��7KLV�FDQ�LQFOXGH�PHDVXUHPHQW�RI�ORFDO�JURXQG�PRYHPHQWV
DQG�FKDQJHV�LQ�SLSHOLQH�VWUHVVHV�

��� /LQHYDOYH�VSDFLQJ

3LSHOLQH�V\VWHPV�VKRXOG�EH�VHFWLRQDOL]HG�XVLQJ�OLQHYDOYHV�

,Q�GHWHUPLQLQJ�WKH�VSDFLQJ�RI�OLQHYDOYHV��FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�RSHUDWLQJ�SUHVVXUH��SLSHOLQH�GLDPHWHU�
WLPH�WDNHQ�WR�DUULYH�DW�WKH�YDOYH�VLWH��WKH�QHHG�IRU�OLQHYDOYHV�IRU�RSHUDWLRQDO�SXUSRVHV��WKH�SRVLWLRQ�RI�WKH�QHDUHVW
RIIWDNHV�DQG�RWKHU�H[LVWLQJ�YDOYHV�

� 3UHVVXUH�VDIHW\

��� 3UHVVXUH�OHYHOV

6WUHVV�DQG�VWUDLQ�FDOFXODWLRQV�RQ�WKH�SLSHOLQH�GXULQJ�WKH�GHVLJQ�SKDVH�VKDOO�EH�EDVHG�RQ�WKH�GHVLJQ�SUHVVXUH��'3�
RI�WKH�SLSHOLQH�

7KH�SLSHOLQH�VKDOO�EH�SUHVVXUH�WHVWHG�DIWHU�FRQVWUXFWLRQ�DQG�SULRU�WR�RSHUDWLRQ��7KH�WHVW�SUHVVXUH��73��VKDOO�EH
FKRVHQ�LQ�DFFRUGDQFH�ZLWK�����

7KH�PD[LPXP�RSHUDWLQJ�SUHVVXUH��023��VKDOO�QRW�H[FHHG�WKH�GHVLJQ�SUHVVXUH��'3��

���� 1RUPDO�RSHUDWLRQ

$�SUHVVXUH�FRQWURO�V\VWHP�VKDOO�EH�SURYLGHG�WR�HQVXUH�WKDW��GXULQJ�QRUPDO�RSHUDWLRQ��WKH�VXVWDLQHG�RSHUDWLQJ
SUHVVXUH�GRHV�QRW�H[FHHG�WKH�PD[LPXP�RSHUDWLQJ�SUHVVXUH��023��DW�DQ\�SRLQW�LQ�WKH�SLSHOLQH��7KH�SUHVVXUH
UHJXODWRUV�VKDOO�EH�VL]HG�IRU�WKH�QRUPDO�RSHUDWLQJ�FRQGLWLRQV�H[SHFWHG�

7KH�VXVWDLQHG�RSHUDWLQJ�SUHVVXUH�LV�WKH�PD[LPXP�VHW�SUHVVXUH�IRU�WKH�SUHVVXUH�UHJXODWLRQ�GHYLFHV��+RZHYHU�
ZKHQ�RSHUDWLQJ�DW�RU�QHDU�WKH�PD[LPXP�RSHUDWLQJ�SUHVVXUH��WKLV�SUHVVXUH�PD\�EH�H[FHHGHG�E\�QR�PRUH�WKDQ
�������RI�LWV�YDOXH�GXH�WR�WKH�YDULDWLRQV�RI�SUHVVXUH�UHJXODWLRQ�GHYLFHV�

���� 5HTXLUHPHQWV�IRU�LQVWDOODWLRQ�RI�SUHVVXUH�VDIHW\�GHYLFHV

7KURXJKRXW�D�JDV�VXSSO\�V\VWHP��SUHVVXUH�FDQ�EH�UHGXFHG�RU�LQFUHDVHG�DW�RQH�RU�PRUH�VWDWLRQV�

$SDUW�IURP�SUHVVXUH�UHJXODWLRQ�GHYLFHV��FRQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�VDIHW\�GHYLFHV�ZKLFK�SURWHFW�WKH
GRZQVWUHDP�SLSHOLQH�VHFWLRQ�DJDLQVW�IDLOXUH�RI�WKH�SUHVVXUH�UHJXODWLRQ�V\VWHP��,I�LQVWDOOHG��WKH�VDIHW\�GHYLFH�VKDOO
RSHUDWH�LQGHSHQGHQWO\�RI�WKH�DFWLYH�SUHVVXUH�UHJXODWLRQ�GHYLFH�

$Q�LQFLGHQWDO�SUHVVXUH�ULVH�LV�DFFHSWDEOH�SURYLGHG�V\VWHPV�H[LVW�WR�DXWRPDWLFDOO\�OLPLW�WKH�H[WHQW�RI�WKH�H[FHVV�WR
�����DERYH�WKH�PD[LPXP�RSHUDWLQJ�SUHVVXUH��D�ORZHU�YDOXH�PD\�EH�VHOHFWHG�IRU�WKLV�SUHVVXUH��ZKLFK�LV�WKH
PD[LPXP�LQFLGHQWDO�SUHVVXUH�RU�0,3���7KH�PD[LPXP�RSHUDWLQJ�SUHVVXUH�VKDOO�QRW�EH�H[FHHGHG�IRU�ORQJHU�WKDQ�LV
VWULFWO\�QHFHVVDU\�WR�FKHFN�WKH�PDOIXQFWLRQ�DQG�WR�UHVHW�WKH�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��7KH�VDIHW\�GHYLFH�V��VKDOO
EH�VHW�VXFK�WKDW�WKH�PD[LPXP�LQFLGHQWDO�SUHVVXUH�LV�QRW�H[FHHGHG��VHH�)LJXUH����

7KH�LQVWDOODWLRQ�RI�SUHVVXUH�VDIHW\�GHYLFHV�IRU�SUHVVXUH�UHJXODWLQJ�V\VWHPV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(1������
DQG�IRU�FRPSUHVVRU�VWDWLRQV�LQ�DFFRUGDQFH�ZLWK�(1�������

��� 3LSHOLQH�ZLWK�'3�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�KRRS�VWUHVV�HTXDO�WR�RU�OHVV�WKDQ�����5W����

)RU�SLSHOLQHV�ZLWK�D�GHVLJQ�SUHVVXUH�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�D�KRRS�VWUHVV�OHYHO�DW�WKH�GHVLJQ�SUHVVXUH�
FDOFXODWHG�DFFRUGLQJ�WR�WKH�IRUPXOD�LQ������HTXDO�WR�RU�OHVV�WKDQ������VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK��5W��������WKH
LQFLGHQWDO�SUHVVXUH�ULVH�UHIHUUHG�WR�LQ�����PD\�EH�LQFUHDVHG�WR�������DERYH�WKH�PD[LPXP�RSHUDWLQJ�SUHVVXUH�
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��� 3LSHOLQH�ZLWK�'3�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�KRRS�VWUHVV�HTXDO�WR�RU�OHVV�WKDQ�����5W����

3LSHOLQHV�ZLWK�D�GHVLJQ�SUHVVXUH�HTXDO�WR�RU�OHVV�WKDQ����EDU�DQG�D�KRRS�VWUHVV�OHYHO�DW�WKH�GHVLJQ�SUHVVXUH�
FDOFXODWHG�DFFRUGLQJ�WR�WKH�IRUPXOD�LQ������HTXDO�WR�RU�OHVV�WKDQ������VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK��5W�������PD\
EH�GHVLJQHG�DQG�RSHUDWHG�LQ�DFFRUGDQFH�ZLWK�(1���������DQG�(1����������+RZHYHU��FRQVWUXFWLRQ�DQG�WHVWLQJ
VKDOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKLV�VWDQGDUG�
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)LJXUH�����*XLGH�WR�SUHVVXUH�OLPLWLQJ�V\VWHPV
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� 'HVLJQ

���� *HQHUDO

����� 'HVLJQ�SULQFLSOHV

7KH�GHVLJQ�RI�WKH�SLSHOLQH�VKDOO�OHDG�WR�D�VDIH�V\VWHP�IRU�WUDQVPLVVLRQ�RI�JDV�

7KH�GHVLJQ�VKDOO�FRQVLGHU�DOO�WHFKQLFDO�LVVXHV�WRJHWKHU�ZLWK�WKH�HQYLURQPHQWDO�DQG�VDIHW\�DVSHFWV�

7KH�GHVLJQ�VKDOO�WDNH�LQWR�DFFRXQW�WKH�FRQWUROOHG�UHOHDVH�RI�JDV�RU�RWKHU�PDWHULDOV�GXULQJ�FRQVWUXFWLRQ��RSHUDWLRQ�RU
PDLQWHQDQFH�RI�WKH�SLSHOLQH�

7KH�GHVLJQ�SULQFLSOHV�VKDOO�EH�GRFXPHQWHG�WRJHWKHU�ZLWK�SURFHGXUHV�LQ�WKH�GHVLJQ�UHSRUW��VHH������

����� %DVLV�RI�GHVLJQ

��������3LSHOLQH

7KH�SLSHOLQH�VKDOO�EH�OHDN�WLJKW�DQG�VKDOO�KDYH�WKH�QHFHVVDU\�UHVLVWDQFH�WR�VDIHO\�ZLWKVWDQG�DOO�WKH�IRUFHV�WR�ZKLFK
LW�LV�H[SHFWHG�WR�EH�H[SRVHG�GXULQJ�FRQVWUXFWLRQ��WHVWLQJ�DQG�RSHUDWLRQ�

7KH�SLSHOLQH�FRQVLVWV�RI�SLSHOLQH�VHFWLRQV��VHH�H[DPSOH����DQG�VWDWLRQV��VHH�H[DPSOH�����'XULQJ�WKH�GHVLJQ�SKDVH
WKHVH�SDUWV�RI�WKH�SLSHOLQH�FDQ�EH�FRQVLGHUHG�VHSDUDWHO\��DV�ORQJ�DV�WKH�LQWHUDFWLRQ�RI�IRUFHV�EHWZHHQ�WKH
FRQQHFWHG�SDUWV�LV�DOVR�FRQVLGHUHG�

(;$03/(6�� %XULHG��VXEPHUJHG��DERYH�JURXQG��WUHQFKOHVV�

(;$03/(6�� &RPSUHVVLRQ��SUHVVXUH�UHJXODWLQJ��PHWHULQJ�

&URVVLQJV�ZLWK�UDLOZD\V��PDMRU�URDGV�DQG�ZDWHUZD\V�VKDOO�EH�GHVLJQHG�LQ�FRQVXOWDWLRQ�ZLWK�WKH�RZQHUV�DQG�RU
DXWKRULWLHV�

)RU�FURVVLQJV�ZLWK�G\NHV�DQG�IORRG�GHIHQFHV�H[WUD�PHDVXUHV�FDQ�EH�UHTXLUHG�WR�SUHYHQW�SRVVLEOH�IORRGLQJ�RI�WKH
KLQWHUODQG�

������� 3LSHOLQH�VHFWLRQV

3LSHOLQH�VHFWLRQV�VKDOO�EH�VXSSRUWHG��DQFKRUHG�RU�EXULHG�VXFK�WKDW��GXULQJ�LWV�OLIHWLPH��WKH�SLSHOLQH�VHFWLRQ�ZLOO�QRW
PRYH�ZLWK�UHVSHFW�WR�LWV�LQVWDOOHG�SRVLWLRQ��H[FHSW�IRU�SHUPLWWHG�GLVSODFHPHQW�GXH�WR�SUHVVXUH�ORDGV��WKHUPDO�ORDGV
DQG�GLVSODFHPHQWV�H[SHFWHG�DIWHU�LQVWDOODWLRQ�

,I�D�VXEPHUJHG�SLSHOLQH�VHFWLRQ�LV�QRW�EXULHG��FRYHUHG�RU�DQFKRUHG��WKH�SLSHZRUN
V�RZQ�ZHLJKW�XQGHU�DOO�FRQGLWLRQV�
ZKHWKHU�HPSW\��ILOOHG�ZLWK�PHGLXP�RU�ILOOHG�ZLWK�WHVW�PHGLXP��VKDOO�EH�VXFK�DV�WR�JXDUDQWHH�KRUL]RQWDO�DQG�YHUWLFDO
VWDELOLW\�GXULQJ�ERWK�WKH�FRQVWUXFWLRQ�DQG�RSHUDWLQJ�SKDVHV�

127( 7KH�GHVLJQ�SUHVVXUH�DQG�GLDPHWHU�UHTXLUHG�IRU�D�SLSHOLQH�DUH�GHWHUPLQHG�E\�JDVIORZ�UHTXLUHPHQWV�DQG
HFRQRPLFV�DQG�WKLV�GHWHUPLQDWLRQ�IDOOV�RXWVLGH�WKH�VFRSH�RI�WKLV�VWDQGDUG�

,QLWLDO�GHVLJQ�WR�GHWHUPLQH�WKH�ZDOO�WKLFNQHVV�RI�WKH�SLSHOLQH�VHFWLRQ�LV�EDVHG�RQ�LQWHUQDO�SUHVVXUH�DQG�D�GHVLJQ
IDFWRU��$GGLWLRQDO�PHDVXUHV�FDQ�EH�UHTXLUHG�WR�SURYLGH�SURWHFWLRQ�DJDLQVW�WKLUG�SDUW\�LQWHUIHUHQFH�DV�UHIHUUHG�WR�LQ
����

:KHUH�D�VHFWLRQ�RI�WKH�SLSHOLQH�SDVVHV�WKURXJK�DUHDV�ZKLFK�FDQ�LPSRVH�VLJQLILFDQW�H[WHUQDO�ORDGV��LW�LV�QHFHVVDU\
IRU�D�PRUH�FRPSUHKHQVLYH�GHVLJQ�SURFHVV�WR�EH�IROORZHG�DV�VHW�RXW�LQ������7R�GHFLGH�ZKHWKHU�WKHVH�DGGLWLRQDO
UHTXLUHPHQWV�DUH�QHFHVVDU\��DQ�DQDO\VLV�RI�DOO�H[SHFWHG�IRUFHV�VKDOO�EH�XQGHUWDNHQ�RU�UHIHUHQFH�PDGH�WR�D
SUHYLRXV�DQDO\VLV�XQGHUWDNHQ�IRU�D�VLPLODU�SLSHOLQH�
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������� 6WDWLRQ�SLSHZRUN

7KH�SUHVVXUH�VWUHQJWK�RI�VWDWLRQ�SLSHZRUN�VKRXOG�EH�DFKLHYHG�E\�VHOHFWLQJ�VXLWDEOH�SLSH�DQG�FRPSRQHQWV�IURP�D
OLPLWHG�UDQJH�RI�SUHVVXUH�UDWLQJV�

%HFDXVH�VWDWLRQ�SLSHZRUN��HLWKHU�EXULHG�RU�DERYH�JURXQG��LV�RIWHQ�VXEMHFW�WR�JUHDWHU�H[WHUQDO�IRUFHV�GXH�WR
WHPSHUDWXUH��YLEUDWLRQ�DQG�UHVWUDLQW�IRUFHV�WKDQ�WKH�WUDQVPLVVLRQ�SLSHOLQH��LW�FDQ�EH�QHFHVVDU\�WR�LPSRVH�DGGLWLRQDO
UHTXLUHPHQWV�

��� :DOO�WKLFNQHVV�GHWHUPLQDWLRQ

,I�QR�DGGLWLRQDO�UHTXLUHPHQWV�DUH�LPSRVHG��IRU�VWUDLJKW�SLSH�WKH�PLQLPXP�ZDOO�WKLFNQHVV�WR�ZLWKVWDQG�WKH�LQWHUQDO
SUHVVXUH�LV�FDOFXODWHG�DV�IROORZV�

ZLWK�WKH�UHTXLUHPHQW�

ZKHUH�
7PLQ LV�WKH�FDOFXODWHG PLQLPXP�ZDOO�WKLFNQHVV��LQ

PLOOLPHWUHV��PP��
'3 LV�WKH�GHVLJQ�SUHVVXUH��LQ�EDU�
' LV�WKH�RXWVLGH�GLDPHWHU�RI�WKH�SLSH�LQ�DFFRUGDQFH�ZLWK�(1����������LQ�PLOOLPHWUHV��PP��

,I�'L�LV�SUHVHW��'�VKDOO�HTXDO�'L����7PLQ��'L�EHLQJ�WKH�LQVLGH�GLDPHWHU�LQ�PLOOLPHWUHV��PP��

S LV�WKH�KRRS�VWUHVV��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP���
IR LV�WKH�GHVLJQ�IDFWRU�
5W����� � LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DW�WKH�GHVLJQ�WHPSHUDWXUH��LQ�QHZWRQV�SHU�VTXDUH

PLOOLPHWUH��1�PP���
7HPSHUDWXUH�OHVV�WKDQ�RU�HTXDO�WR�����& 5W����� �� �5W����

7HPSHUDWXUH�RYHU�����& WKH�YDOXH�RI�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK
KDV�WR�EH�FRUUHFWHG�IRU�WKH�WHPSHUDWXUH

5W���� LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DW�DPELHQW�WHPSHUDWXUH��LQ�QHZWRQV�SHU�VTXDUH
PLOOLPHWUH��1�PP����UHI��(1����������

7KH�PD[LPXP�GHVLJQ�IDFWRU��IR��IRU�LQWHUQDO�SUHVVXUH�WR�EH�XVHG�IRU�WKH�SLSHOLQH�VHFWLRQ�LQ�TXHVWLRQ�LV�DV�IROORZV�

± XQGHUJURXQG�VHFWLRQV��H[FHSW�VWDWLRQV ������

± SLSHOLQHV�LQ�WXQQHOV�FRQWLQXRXVO\�VXSSRUWHG ������

± VWDWLRQV �������D
D ZLWK�WKH�IXUWKHU�ZDOO�WKLFNQHVV�UHTXLUHPHQWV�LQ������

127( 7KH�ZDOO�WKLFNQHVV�WR�EH�VSHFLILHG�DFFRUGLQJ�WR�(1���������LV�WKH�FDOFXODWHG�PLQLPXP�ZDOO�WKLFNQHVV�SOXV�WKH
VSHFLILHG�XQGHU�ZDOO�WKLFNQHVV�WROHUDQFH�

)RU�EHQGV�DQG�HOERZV�WKH�PLQLPXP�ZDOO�WKLFNQHVV�WR�ZLWKVWDQG�WKH�LQWHUQDO�SUHVVXUH�LV�FDOFXODWHG�DFFRUGLQJ
WR��������

���� ��������$GGLWLRQDO�GHVLJQ�UHTXLUHPHQWV

����� )RUFHV
$�SLSHOLQH�VKDOO�EH�GHVLJQHG�VR�WKDW�LW�FDQ�ZLWKVWDQG�WKH�HIIHFWV�RI�WKH�SUHGLFWDEOH�IRUFHV�RQ�LW�UHVXOWLQJ�IURP�

± LQWHUQDO�SUHVVXUH�

± WKH�DQFKRULQJ�RU�EDFNILOOLQJ�RI�WKH�SLSHOLQH��URDG�DQG�UDLO�WUDIILF�DQG�ORDGV�QHFHVVDU\�IRU�WKH�LQVWDOODWLRQ�DQG
SUHVVXUH�WHVWLQJ�RI�WKH�SLSHOLQH�

± WKH�ZHLJKW�ORDGLQJ�LPSRVHG�GXULQJ�K\GURVWDWLF�WHVWLQJ�

± WKH�DWWDFKPHQW�RI�EUDQFK�FRQQHFWLRQV�

± WKH�DWWDFKPHQW�RI�QRQ�SUHVVXUH�FRQWDLQLQJ�FRPSRQHQWV�

�
''3

 �7
S

PLQ
��s

�

�����RS qs W5I��

Full document details: BS EN 1594:2000

http://www.avadocuments.com/doc/bs-en-1594-2000
http://www.avadocuments.com/doc/bs-en-1594-2000


3DJH���
(1����������

��%6,��������

± WKH�DWWDFKPHQW�RI�QRQ�SUHVVXUH�FRQWDLQLQJ�FRPSRQHQWV�

± EXR\DQF\�

± DQ\�RWKHU�EXULHG�VWUXFWXUH�VXFK�DV�D�SLSHOLQH��JDV�PDLQ�RU�VHUYLFH�SLSHZRUN�

± HQYLURQPHQWDO�ORDGV�VXFK�DV�IORRGLQJ��LFH��VQRZ��ZLQG�

± VHWWOHPHQW�

± PLQLQJ�VXEVLGHQFH�

± IURVW�KHDYH�

± ODQGVOLGH�

± DUHDV�ZLWK�KLJK�VHLVPLF�ULVN�

± DUHDV�RI�IXWXUH�SODQQHG�LQFUHDVHV�LQ�VRLO�FRYHU��ORFDO�HPEDQNPHQWV��HWF��

± VRLO�HURVLRQ�

± DERYH�JURXQG�VHFWLRQV�

7KH�GHVLJQHU�VKDOO�WDNH�LQWR�DFFRXQW�DOO�RWKHU�FLUFXPVWDQFHV�WKDW�FDQ�UHTXLUH�FDOFXODWLRQV�WR�EH�FDUULHG�RXW�IRU�WKH
SLSHOLQH�VHFWLRQ�RU�WKH�VWDWLRQ�SLSHZRUN��VXFK�DV�

± KLJKHU�SLSH�WHPSHUDWXUH�DQG�RU�ODUJH�WHPSHUDWXUH�GLIIHUHQFHV�LQ�UHODWLRQ�WR�VSHFLDO�SLSH�FRQILJXUDWLRQV�

± DQ\�FLUFXPVWDQFHV�WKDW�FDQ�OHDG�WR�H[FHVVLYH�FRQVWUXFWLRQ�VHWWOHPHQW�GLIIHUHQFHV�DV�D�UHVXOW�RI�WKH
FRQVWUXFWLRQ�WHFKQLTXHV�HPSOR\HG�

± DERYH�JURXQG�SLSHOLQH�VHFWLRQV�ORFDOO\�VXSSRUWHG�

7KH�FDOFXODWLRQV�FRPSULVH�RI�DQ�DQDO\VLV�RI�WKH�ORDGV�DQG�GLVSODFHPHQWV�DQG�DQ�DQDO\VLV�RI�WKH�VWUHVVHV�DQG
VWUDLQV�ZKLFK�FDQ�RFFXU��7KH�GHJUHH�WR�ZKLFK�HDFK�RI�WKHVH�VWDJHV�LV�LQYROYHG�LQ�WKH�DQDO\VLV�GHSHQGV�RQ�WKH
FRPSOH[LW\�RI�WKH�GHVLJQ�DQG�WKH�SK\VLFDO�SDUDPHWHUV�RI�WKH�SLSHOLQH�VHFWLRQ�

:KHUH�WKH�DVVHVVPHQW�VKRZV�WKDW�DGGLWLRQDO�GHVLJQ�UHTXLUHPHQWV�VKRXOG�EH�LPSRVHG�RQ�WKH�VHFWLRQ�XQGHU
FRQVLGHUDWLRQ��DQ�HVWDEOLVKHG�PHWKRG�RI�DQDO\VLV�VKDOO�EH�XVHG�WR�GHWHUPLQH�WKH�VWUHVVHV�DQG�VWUDLQV�DQG�HIIHFWV�RI
DOO�ORDGLQJV�RQ�WKH�SLSHOLQH�VHFWLRQ�

����� 6RLO�HQJLQHHULQJ�GDWD�UHTXLUHG

,I�VXIILFLHQW�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�WKH�QDWXUH�RI�WKH�VRLO��WKH�DQDO\VLV�IRU�FHUWDLQ�SLSHOLQH�VHFWLRQV�FDQ�EH�EDVHG
RQ�W\SLFDO�VRLO�SDUDPHWHUV��ZKHUH�QHFHVVDU\�LQ�FRPELQDWLRQ�ZLWK�DGGLWLRQDO�VRLO�PHFKDQLFDO�LQYHVWLJDWLRQ��VXFK�DV
VRLO�VDPSOLQJ�RU�FRQH�SHQHWUDWLRQ�WHVWV�

,Q�WKH�FDVH�RI�VSHFLDO�VWUXFWXUHV�DQG�RU�ZLGHO\�YDU\LQJ�VRLO�SURSHUWLHV�RU�LQ�VLWXDWLRQV�ZKHUH�VXEVWDQWLDO�SHUPDQHQW
VRLO�GLVSODFHPHQWV�DUH�H[SHFWHG��WKHVH�SDUDPHWHUV�VKDOO�EH�HVWDEOLVKHG�RQ�WKH�EDVLV�RI�D�VRLO�DQDO\VLV�

����� 6WUXFWXUDO�PRGHOV�IRU�SLSHOLQH�VHFWLRQV

7KUHH�GLIIHUHQW�PRGHOV�FDQ�EH�XVHG�WR�DQDO\]H�ERWK�VXSSRUWHG��DERYH�JURXQG��SLSHOLQH�VHFWLRQV�VXEMHFWHG�WR
W\SLFDO�RSHUDWLQJ�ORDGV�DQG�EXULHG�SLSHOLQH�VHFWLRQV�LQ�WKH�FRQWH[W�RI�SLSH�VRLO�LQWHUDFWLRQ�SUREOHPV�

D�� SLSH�FRQVLGHUHG�DV�D�ULQJ��7KLV�PRGHO�LV�XVHG�IRU�FDOFXODWLQJ�WKH�FLUFXPIHUHQWLDO�VWUHVVHV�DQG�VWUDLQV�LQ
WKH�FURVV�VHFWLRQ�RI�WKH�SLSH�

E�� SLSH�FRQVLGHUHG�DV�D�EHDP��7KLV�PRGHO�LV�XVHG�IRU�FDOFXODWLQJ�WKH�ORQJLWXGLQDO�VWUHVVHV�DQG�VWUDLQV�LQ
WKH�SLSHOLQH�VHFWLRQV��8VLQJ�WKLV�PRGHO��WKH�UHDFWLRQ�IRUFHV�SHUSHQGLFXODU�WR�WKH�SLSH�FDQ�EH�XVHG�LQ�WKH
FDOFXODWLRQ�RI�VWUHVV�DQG�VWUDLQ�LQ�WKH�FURVV�VHFWLRQ�RI�WKH�SLSH�

F�� SLSH�FRQVLGHUHG�DV�D�VKHOO��3LSH�EHKDYLRXU�FDQ�EH�PRGHOOHG�SUHFLVHO\�XVLQJ�VKHOO�HOHPHQWV�LQ�ILQLWH
HOHPHQW�DQDO\VLV��7KLV�PRGHO�FDQ�EH�XVHG�WR�VROYH�SUREOHPV�RI�VWUHVV�FRQFHQWUDWLRQ�WR�FRPSRQHQWV��VXFK
DV�WHHV��EHQGV��QR]]OHV��VXSSRUWV��RU�ORFDO�EHKDYLRXU�RI�WKH�SLSH�ZDOO��ZULQNOLQJ��RYDOLW\��HWF��

)RU�EXULHG�SLSHOLQH�VHFWLRQV��WKH�SLSH�VRLO�LQWHUDFWLRQ�FDQ�EH�PRGHOOHG�HLWKHU�E\�ILQLWH�HOHPHQWV�RU�E\
VLPSOLILHG�PHWKRGV�
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��� $QDO\VLV�RI�VWUHVV�DQG�VWUDLQ

����� (ODVWLF�DQG�H[WHQGHG�HODVWLF�GHVLJQ

������� *HQHUDO

7KH�FDOFXODWLRQ�PHWKRG�LV�EDVHG�RQ�GHWHUPLQDWLRQ�RI�VWUHVVHV�FDXVHG�E\�ORDGV�GXULQJ�WKH�FRQVWUXFWLRQ�DQG
RSHUDWLRQ�SKDVHV��7KH�VWUHVVHV�DUH�FRPELQHG�WR�UHVXOWDQW�VWUHVVHV�� Y���1R�UHVXOWDQW�VWUHVV�VKDOO�H[FHHG�WKH
UHOHYDQW�DOORZDEOH�VWUHVV�

��������5HVXOWDQW�VWUHVV�� Y�

7KH�VWDWH�RI�VWUHVV�DW�DQ\�SRLQW�LV�FRPSOHWHO\�GHVFULEHG�E\�WKH�QRUPDO�VWUHVVHV� [�� \�DQG� ]�DQG�WKH�VKHDU

VWUHVVHV�t[��t\�DQG�t]�LQ�D�WUL�D[LDO�V\VWHP�ZLWK�PXWXDOO\�SHUSHQGLFXODU�D[HV�[��\�DQG�]�RU�E\�WKH�SULQFLSDO�VWUHVVHV
��� ��DQG� ��DQG�WKHLU�GLUHFWLRQV�

7KH�UHVXOWDQW�VWUHVV�LV�D�SDUDPHWHU�ZKLFK�LV�FRQVLGHUHG�WR�EH�FKDUDFWHULVWLF�RI�WKH�VWDWH�RI�VWUHVV�DW�D�SRLQW��7KH
UHVXOWDQW�VWUHVV�FDQ�EH�FDOFXODWHG�HLWKHU�E\�WKH�VKHDU�VWUHVV�K\SRWKHVLV�RU�WKH�\LHOG�FULWHULRQ�

$FFRUGLQJ�WR�WKH�VKHDU�VWUHVV�K\SRWKHVLV��WKLV�LV�� Y� � PD[��� PLQ

ZKHUH�

PD[ LV�WKH�PD[LPXP�SULQFLSDO�VWUHVV�LQ�RQH�RI�WKH�WKUHH�GLUHFWLRQV�
PLQ LV�WKH�PLQLPXP�SULQFLSDO�VWUHVV�LQ�RQH�RI�WKH�RWKHU�WZR�GLUHFWLRQV�

$FFRUGLQJ�WR�WKH�9RQ�0LVHV�+XEHU�+HQFN\�\LHOG�FULWHULRQ��WKH�UHVXOWDQW�VWUHVV�LV�JLYHQ�E\�

,Q�D�EL�D[LDO�V\VWHP�

+HUH��HLWKHU� ]� ���RU�PD\�EH�GLVUHJDUGHG�LQ�WHUPV�RI�DEVROXWH�YDOXH�FRPSDUHG�ZLWK� [�DQG� \�

7KLV�DOVR�DSSOLHV�WR�WKH�WZR�VKHDU�VWUHVVHV�FRPSDUHG�ZLWK�WKH�VKHDU�VWUHVV�XQGHU�FRQVLGHUDWLRQ�

$�EL�D[LDO�VWDWH�RI�VWUHVV�FDQ�EH�DVVXPHG�LQ�SLSHOLQH�VHFWLRQV�ZKLFK�FRQWDLQ�QR�DQFLOODULHV��EUDQFKHV��HWF�

������� $OORZDEOH�VWUHVV

8QGHU�ORDGLQJ�FRQGLWLRQV�ZKHUH�DOO�VWUHVVHV�DUH�FRQVLGHUHG�DV�SULPDU\�VWUHVVHV�DQG�WKH�FDOFXODWLRQ�LV�FDUULHG�RXW
ZLWK�FKDUDFWHULVWLF�YDOXHV�IRU�WKH�ORDGV��WKH�PD[LPXP�UHVXOWDQW�VWUHVV�VKDOO�QRW�H[FHHG�WKH�DOORZDEOH�VWUHVV�

7KH�DOORZDEOH�VWUHVV�LV�����5W����� �
7HPSHUDWXUH�OHVV�WKDQ�RU�HTXDO�WR�����& 5W����� �� �5W����

7HPSHUDWXUH�RYHU�����&� WKH�YDOXH�RI�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�KDV�WR�EH�FRUUHFWHG
IRU�WKH�WHPSHUDWXUH�

$�KLJKHU�DOORZDEOH�VWUHVV�FDQ�EH�XVHG�ZKHUH�WKH�VWUHVVHV�DUH�GLYLGHG�LQWR�SULPDU\��H�J��GLUHFW�HTXLOLEULXP��DQG
VHFRQGDU\��H�J��GLVSODFHPHQW�FRQWUROOHG��

$Q�H[DPSOH�RI�WKLV�PHWKRG��³H[WHQGHG�HODVWLF�GHVLJQ´��LV�JLYHQ�LQ�$QQH[�*��EXW�RWKHU�HVWDEOLVKHG�PHWKRGV�PD\
EH�XVHG�
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����� /LPLW�VWDWH�GHVLJQ

������� *HQHUDO

7KH�FDOFXODWLRQ�SURFHGXUH�LV�EDVHG�RQ�WKH�PHWKRG�RI��SDUWLDO��ORDG�IDFWRUV�DQG�FDOFXODWLRQ�ORDGV��7KH�FDOFXODWLRQ
ORDGV�DUH�REWDLQHG�E\�PXOWLSO\LQJ�WKH�UHOHYDQW��FKDUDFWHULVWLF��ORDGV�DULVLQJ�GXULQJ�WKH�FRQVWUXFWLRQ�DQG�RSHUDWLQJ
SKDVHV�E\�WKH�UHOHYDQW�ORDG�IDFWRU�

7KH�ORDG�IDFWRU�WDNHV�DFFRXQW�RI�XQFHUWDLQW\�DV�WR�WKH�PDJQLWXGH�RI�WKH�ORDGV��WKH�VWUHQJWK�RI�WKH�PDWHULDO�DQG�WKH
FRQVWUXFWLRQ�

7KH�HIIHFW�RI�WKH�FDOFXODWLRQ�ORDGV�VKDOO�QRW�H[FHHG�WKH�OLPLW�YDOXH�DVVRFLDWHG�ZLWK�WKH�UHOHYDQW�OLPLW�VWDWH�

,Q�WKH�OLPLW�VWDWH�GHVLJQ��D�FOHDU�GLVWLQFWLRQ�VKDOO�EH�PDGH�EHWZHHQ�ORDG�FRQWUROOHG�VWUDLQV�DQG�GHIRUPDWLRQ�
FRQWUROOHG�VWUDLQV�

������� 5HOHYDQW�OLPLW�VWDWHV

7KH�UHOHYDQW�OLPLW�VWDWHV�DUH�

D� VWUHVV��7KH�OLPLW�VWDWH�LQ�ZKLFK�WKH�OLPLW�VWUHVV�LV�H[FHHGHG�

E� VWUDLQ��7KH�OLPLW�VWDWH�LQ�ZKLFK�WKH�OLPLW�VWUDLQ�LV�H[FHHGHG�

,Q�HYDOXDWLQJ�WKLV�OLPLW�VWUDLQ��WKH�SUHVHQFH�RI�LPSHUIHFWLRQV�LQ�WKH�SLSH�PDWHULDO�DQG�WKH�MRLQWV�VKDOO�EH
WDNHQ�LQWR�DFFRXQW�

F� DOWHUQDWLQJ�\LHOG��7KH�OLPLW�VWDWH�LQ�ZKLFK�WKH�YDULDWLRQV�LQ�WKH�VWUDLQV�GXH�WR�F\FOLF�ORDGV�DUH�VR�JUHDW
WKDW�SODVWLF�GHIRUPDWLRQ�RFFXUV�RQ�HDFK�ORDG�UHYHUVDO��SODVWLF�IDWLJXH��

G� IDWLJXH��7KH�OLPLW�VWDWH�IRU�IDLOXUH�GXH�WR�F\FOLF�ORDGLQJ�RYHU�WLPH�

H� UHVRQDQFH�DQG�YRUWH[�VKHGGLQJ��7KH�OLPLW�VWDWH�IRU�H[FHVVLYH�H[FXUVLRQV�E\�WKH�SLSHOLQH�RU�LWV
FRPSRQHQW�SDUWV�

7KHVH�H[FXUVLRQV�DULVH�ZKHQ�WKH�IUHTXHQF\�RI�H[FLWDWLRQ�FRLQFLGHV�ZLWK�WKH�SLSHOLQH
V�QDWXUDO�IUHTXHQF\�

)RU�SLSHOLQH�VHFWLRQV�ZKLFK�DUH�ORFDOO\�XQVXSSRUWHG�E\�VRLO�DQG�H[SRVHG�WR�ZDYHV�DQG�FXUUHQWV��D�VWXG\
VKRXOG�EH�PDGH�RI�WKH�SRVVLELOLWLHV�RI�YLEUDWLRQ�GXH�WR�YRUWH[�VKHGGLQJ�DQG�RWKHU�LQVWDELOLW\�SKHQRPHQD�

I� GHIRUPDWLRQ��7KH�OLPLW�VWDWH�IRU�H[FHVVLYH�GHIRUPDWLRQ��WDNLQJ�WKH�IRUP�IRU�H[DPSOH�RI�H[FHVVLYH�RYDOLW\�
ORFDO�EXFNOLQJ��LPSORVLRQ�RU�RYHUDOO�IOH[XUDO�EXFNOLQJ�RI�WKH�SLSHOLQH�

*HQHUDOO\�VSHDNLQJ��H[FHVVLYH�GHIRUPDWLRQV�RI�WKLV�NLQG�ZLOO�RFFXU�LQ�WKH�SODVWLF�UDQJH�DQG�WKHUHIRUH
FRQVLVW�FKLHIO\�RI�SODVWLF�GHIRUPDWLRQV��6LWXDWLRQV�FDQ�DULVH��KRZHYHU��LQ�ZKLFK�H[FHVVLYH�HODVWLF
GHIRUPDWLRQV�RFFXU�WKDW�KDYH�D�GHOHWHULRXV�HIIHFW�RQ�VDIHW\�

(;$03/( ,QFOXGH�VHL]XUH�RI�FORVH�WROHUDQFH�PRYLQJ�SDUWV��YDOYHV��DQG�GLVWRUWLRQ�RI�IODQJHV�ZKLFK�LPSDLUV
WKHLU�LQWHJULW\�

J� 'LVSODFHPHQW�ODWHUDO�VWDELOLW\�
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��� 'HVLJQ�UHSRUW

2Q�FRPSOHWLRQ�RI�WKH�GHVLJQ��D�FRPSUHKHQVLYH�GHVLJQ�UHSRUW�VKDOO�EH�SURGXFHG�FRQWDLQLQJ�WKH
IROORZLQJ�LQIRUPDWLRQ�

D�� D�GHVFULSWLRQ�RI�WKH�SLSHOLQH�
�� JHQHUDO�GDWD�UHODWLQJ�WR�WKH�SURMHFW��GHVFULSWLRQ�RI�WKH�SUHVVXUH�FRQWDLQPHQW�V\VWHP��GHPDUFDWLRQ

RI�WKH�ERXQGDULHV�RI�WKH�WUDQVPLVVLRQ�SLSHOLQH��VDIHW\�GHYLFHV�
��� GDWD�UHODWLQJ�WR�WKH�JDV�DQG�GHVLJQ�FRQGLWLRQV��WKH�GHVLJQ�SUHVVXUH�DQG�GHVLJQ�WHPSHUDWXUH��WKH

YDOXHV�DW�FULWLFDO�GHVLJQ�FRQGLWLRQV�RI�
± PDVV�IORZ�UDWH�
± GHQVLW\�
± YLVFRVLW\��G\QDPLF��

E� GUDZLQJV�

��� JHRJUDSKLFDO�PDSV�ZLWK��ZKHUH�DSSOLFDEOH��DQ�LQGLFDWLRQ�RI�WKH�DUHD�FRYHUHG�E\�WKH�LQGLYLGXDO�URXWH
PDSV�

��� URXWH�PDSV�RU�VLPLODU�GUDZLQJV�

��� GHWDLO�DQG�VWDQGDUG�PDSV��LQGLFDWLQJ�WKH�URXWH�PDSV�WR�ZKLFK�WKH\�DSSO\�DQG�SURYLGLQJ�DOO
LQIRUPDWLRQ�QHHGHG�IRU�HYDOXDWLRQ�RI�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�

F� GDWD�RI�SLSHOLQH�FRPSRQHQWV�DQG�VWUXFWXUHV�

��� RXWVLGH�RU�LQVLGH�GLDPHWHU�V��

��� ZDOO�WKLFNQHVV�HV��

��� ZDOO�WKLFNQHVV�WROHUDQFHV�

��� UHOHYDQW�GDWD�RQ�ILWWLQJV��LQFOXGLQJ�EHQG�UDGLL�RU�RWKHU�LQIRUPDWLRQ�UHODWLQJ�WR�WKH�SLSHOLQH�HOHPHQWV�

(;$03/( 5HGXFHUV��WHHV�

��� GDWD�RQ�DEXWWLQJ�VWUXFWXUHV�DQG�VXSSRUWV�ZKLFK�DIIHFW�WKH�IRUFHV�DQG�PRPHQWV�DFWLQJ�RQ�WKH�FDUULHU
SLSHZRUN�

��� VWHHO�JUDGH�DQG�VSHFLILFDWLRQ�

��� WKLFNQHVV�DQG�W\SH�RI�FRDWLQJ�

��� WKLFNQHVV�DQG�GHQVLW\�RI�ZHLJKW�FRDWLQJ��LI�UHTXLUHG�

G� FRQVWUXFWLRQ�LQIRUPDWLRQ��LI�UHTXLUHG�

��� HODVWLF�EHQGLQJ�UDGLL�WR�EH�DSSOLHG�WR�WKH�SLSHOLQH�VHFWLRQ��ERWK�SHUPDQHQW�DQG�WHPSRUDU\�

��� WHVW�SUHVVXUH��LQFOXGLQJ�WKH�QDWXUH�DQG�ZHLJKW�RI�WKH�WHVW�PHGLXP�

��� LQVWDOODWLRQ�WHPSHUDWXUH�

��� VSHFLILFDWLRQ�RI�SURFHGXUHV�WR�EH�HPSOR\HG�LQ�WKH�LQVWDOODWLRQ�RI�WKH�SLSHOLQH�VHFWLRQV��WRJHWKHU�ZLWK
UHOHYDQW�GDWD��GHVLJQ�GHWDLOV�DQG�FRQVWUXFWLRQ�VSHFLILFDWLRQV�

(;$03/(��

± ,QVWDOODWLRQ�VSHFLILFDWLRQV�IRU�SLSHOLQH�VHFWLRQV��RSHQ�WUHQFK��GU\�ZHW���MDFNLQJ��ERULQJ��KRUL]RQWDO
GLUHFWLRQDO�GULOOLQJ��WXQQHOOLQJ�

± GDWD��GHVLJQ�GHWDLOV�DQG�FRQVWUXFWLRQ�VSHFLILFDWLRQV��SUHSDUDWLRQ�RI�WKH�WUHQFK�ERWWRP��PHWKRG�RI
EDFNILOOLQJ�DQG�FRPSDFWLQJ�WKH�WUHQFK�

��� ODQG�PDQDJHPHQW�DQG�VRLO�HQJLQHHULQJ�GDWD�

(;$03/(��

± 6RLO�KDQGOLQJ��ZHOOSRLQW�GUDLQDJH��VXUIDFH�UHLQVWDWHPHQW�
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��� /DQG�PDQDJHPHQW�DQG�JHRWHFKQLFDO�VWXGLHV

7KH�SXUSRVH�RI�WKH�ODQG�PDQDJHPHQW�VWXG\�LV�WR�JDWKHU�GDWD�QHHGHG�IRU�UHSRUWLQJ�RQ�ODQG�DQG�ZDWHU�PDQDJHPHQW
DQG�DJULFXOWXUDO�KRUWLFXOWXUDO�DVSHFWV�RI�WKH�SLSHOLQH�URXWH�

7KHVH�GDWD�DUH�XVHG�WR�SURYLGH�DSSURSULDWH�VXSSRUW�LQ�ODQG�PDQDJHPHQW�DQG�DJULFXOWXUDO�KRUWLFXOWXUDO�PDWWHUV
UHODWLQJ�WR�WKH�FRQVWUXFWLRQ�RI�WKH�SLSHOLQH�DQG�WR�OLPLW�GDPDJH�

7KH�SXUSRVH�RI�WKH�JHRWHFKQLFDO�VWXG\�LV�WR�JDWKHU�GDWD�IRU�D�UHSRUW�RQ�JHRK\GURORJLFDO�ZDWHU�PDQDJHPHQW�DQG
JHRPHFKDQLFDO�DVSHFWV�UHODWLQJ�WR�WKH�SLSHOLQH�URXWH���6HH�DOVR��������

��� 'HSWK�RI�FRYHU

%XULHG�SLSHZRUN�DQG�FDVLQJV�VKDOO�LQ�JHQHUDO�KDYH�D�PLQLPXP�GHSWK�RI�FRYHU�RI������P��$�UHGXFHG�GHSWK�RI�FRYHU
PD\�EH�DSSOLHG��([DPSOHV�RI�FDVHV�RI�UHGXFHG�GHSWK�DUH�

± URFN\�WHUUDLQ�

± ZKHUH�WKH�SLSH�FURVVHV�GLWFKHV�RU�ZDWHU�FRXUVHV�

127( $SSURSULDWH�SURWHFWLYH�PHDVXUHV�FDQ�EH�UHTXLUHG�

$Q�LQFUHDVHG�GHSWK�RI�FRYHU�VKDOO�EH�DSSOLHG�LQ�WKH�IROORZLQJ�FDVHV�

± VLWXDWLRQV�ZKHUH�IURVW�KHDYH�FDQ�RFFXU�

± DUHDV�ZKHUH�DJULFXOWXUDO�RU�KRUWLFXOWXUDO�SUDFWLFHV�UHTXLUH�D�JUHDWHU�GHSWK�

± DUHDV�ZKLFK�FDQ�EH�VXEMHFW�WR�HURVLRQ�

± ZDWHUZD\V��7KH�ORZHVW�H[SHFWHG�EHG�SURILOH�RI�WKH�FURVVLQJ�VKRXOG�EH�GHWHUPLQHG��,I�WKH�ZDWHUZD\�LV
QDYLJDEOH��FRQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�SURWHFWLRQ�RI�WKH�SLSHOLQH�DJDLQVW�GDPDJH�IURP�VKLSV
�DQFKRUV�

��� &DVLQJ�SLSHV

7KH�XVH�RI�FDVHG�FURVVLQJV�VKRXOG�EH�PLQLPL]HG�DV�WKH\�FDQ�FDXVH�DGYHUVH�HIIHFWV�RQ�FDWKRGLF�SURWHFWLRQ
V\VWHPV�

:KHQ�FDVLQJV�DUH�XVHG��WKH\�VKDOO�EH�GHVLJQHG�VXFK�WKDW�

± WKH\�DUH�FDSDEOH�RI�ZLWKVWDQGLQJ�DOO�H[WHUQDO�ORDGV�

± WKH�FDUULHU�SLSH�LV�HDVLO\�LQVWDOOHG�

± FDWKRGLF�SURWHFWLRQ�RI�WKH�FDUULHU�SLSH�FDQ�EH�SURYLGHG�LI�QHFHVVDU\�

± WKH\�FDQ�EH�VHDOHG�HIIHFWLYHO\�RU�FDQ�EH�ILOOHG�ZLWK�D�VXLWDEOH�PDWHULDO�WR�PLQLPL]H�ZDWHU�FLUFXODWLRQ�DQG
WKXV�UHGXFH�WKH�R[\JHQ�VXSSO\�WR�D�PLQLPXP�

± WKH�FDUULHU�SLSH�LV�SURYLGHG�ZLWK�DQ�DGHTXDWH�QXPEHU�RI�VXLWDEOH�VXSSRUWV�DW�UHJXODU�LQWHUYDOV�DQG
SURYLVLRQ�LV�PDGH��HVSHFLDOO\�DW�WKH�H[WUHPLWLHV�RI�WKH�FDVLQJ��WR�DYRLG�WKH�SRVVLELOLW\�RI�FRQWDFW�EHWZHHQ
WKH�FDUULHU�SLSH�DQG�WKH�FDVLQJ�

± WKH�VXSSRUW�ULQJV�DUH�VSDFHG�DQG�FDOFXODWHG�RQ�WKH�EDVLV�RI�WKH�ZHLJKW�RI�WKH�SLSH�ILOOHG�ZLWK�ZDWHU�DQG
DGGLWLRQDO�FURVV�VHFWLRQDO�IRUFHV�FDXVHG�E\�FRQVWUXFWLRQ�VHWWOHPHQW�DW�WKH�H[WUHPLWLHV�ZKLFK�PDUN�D
WUDQVLWLRQ�EHWZHHQ�WZR�PHWKRGV�RI�LQVWDOODWLRQ�

��� 6WDWLRQ�GHVLJQ

����� /D\RXW

7KH�SRLQW�RI�GHPDUFDWLRQ�EHWZHHQ�WKH�SLSHOLQH�VHFWLRQ�DQG�WKH�VWDWLRQ�VKRXOG�EH�LPPHGLDWHO\�XSVWUHDP�RI�WKH�ILUVW
LQOHW�YDOYH�DQG�LPPHGLDWHO\�GRZQVWUHDP�RI�WKH�ODVW�RXWOHW�YDOYH��$OWHUQDWLYHO\��WKH�VWDWLRQ�IHQFH�RU�WKH�LVRODWLQJ
YDOYHV�FDQ�EH�WDNHQ�DV�WKH�SRLQW�RI�GHPDUFDWLRQ�

7KH�UHTXLUHPHQWV�DSSOLFDEOH�WR�WKH�OD\RXW�RI�WKH�VWDWLRQ�GHSHQG�RQ�WKH�VXUURXQGLQJ�DUHD�DQG�WKH�W\SH�RI�VWDWLRQ�
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+RZHYHU��HDFK�VWDWLRQ�VKDOO�EH�GHVLJQHG�VXFK�WKDW�

± WKH�VWDWLRQ�RU�SDUWV�RI�WKH�VWDWLRQ�FDQ�EH�WDNHQ�RXW�RI�VHUYLFH�E\�RSHUDWLQJ�D�QXPEHU�RI�YDOYHV��7KLV�LV�QRW
UHTXLUHG�IRU�YDOYH�VWDWLRQV�

± HIILFLHQW�ORQJ�WHUP�RSHUDWLRQ�LV�JXDUDQWHHG�XQGHU�DOO�ZHDWKHU�FRQGLWLRQV�

± WKH�VWDWLRQ�VXIIHUV�QR�DGYHUVH�HIIHFWV�GXH�WR�VXEVLGHQFH��VHWWOHPHQW��FRUURVLRQ�RU�DQ\�RWKHU�FDXVH�

± PDLQWHQDQFH�FDQ�EH�FDUULHG�RXW�ZLWKRXW�LQWHUUXSWLQJ�WKH�JDV�IORZ�

± XQDXWKRUL]HG�RSHUDWLRQ�RI�FRPSRQHQWV�LV�SUHYHQWHG�

:LWKLQ�VWDWLRQV��FHUWDLQ�UHTXLUHPHQWV�VKDOO�EH�LPSRVHG�ZLWK�UHVSHFW�WR�WKH�PLQLPXP�VSDFLQJ�EHWZHHQ�FRPSRQHQWV�
IRU�H[DPSOH�WR�IDFLOLWDWH�PDLQWHQDQFH�DQG�ILUHILJKWLQJ�

,I�FLUFXPVWDQFHV�UHTXLUH��VWDWLRQV�VKDOO�EH�IHQFHG�WR�SUHYHQW�XQDXWKRUL]HG�HQWU\��&RQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR
SURYLVLRQV�WR�IDFLOLWDWH�WKH�HYDFXDWLRQ�RI�SHUVRQQHO�IURP�WKH�VWDWLRQ�LQ�FDVH�RI�HPHUJHQF\�

'HSHQGLQJ�RQ�WKH�VL]H�RI�WKH�VWDWLRQ��JDWHV�VKDOO�EH�GLPHQVLRQHG�DQG�FRQVWUXFWHG�WR�SHUPLW�HDV\�DFFHVV�WR
ILUHILJKWLQJ�HTXLSPHQW�DQG�DPEXODQFHV�

,I�WKH�VWDWLRQ�LV�LQVWDOOHG�LQ�D�EXLOGLQJ��WKH�EXLOGLQJ�VKDOO�EH�VXEMHFW�WR�WKH�HYDFXDWLRQ�UHTXLUHPHQWV�

7KH�HOHFWULFDO�LQVWDOODWLRQ�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�UHOHYDQW�(1�VWDQGDUGV�

7KH�HOHFWULF�OLJKWLQJ�V\VWHP��ZKHUH�ILWWHG��VKDOO�EH�GHVLJQHG�VR�WKDW�H[LWV�DQG�FULWLFDO�DUHDV�LQVLGH�DQG�RXWVLGH�WKH
VWDWLRQ�DUH�FOHDUO\�YLVLEOH�DW�QLJKW�DQG�LQ�IRJ�

7KH�FRQVWUXFWLRQ�RI�HOHFWULFDO�LQVWDOODWLRQV�LQ�DUHDV�ZKHUH�WKHUH�DUH�SRWHQWLDO�JDV�DWPRVSKHUHV�VKDOO�FRPSO\�ZLWK
WKH�UHOHYDQW�(1�VWDQGDUGV�

&RQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�PHDVXUHV�IRU�WKH�SURWHFWLRQ�DJDLQVW�OLJKWQLQJ�VWULNHV��7KHVH�PHDVXUHV�VKDOO�VDWLVI\
UHOHYDQW�VWDQGDUGV�

)RU�SUHVVXUH�UHJXODWLQJ�V\VWHPV�WKH�VWDWLRQ�OD\RXW�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�(1�������DQG�IRU�FRPSUHVVRU
VWDWLRQV�LQ�DFFRUGDQFH�ZLWK�(1�������

����� &RPSRQHQWV

(DFK�LQGLYLGXDO�FRPSRQHQW�RI�D�VWDWLRQ�VKDOO�EH�FDSDEOH�RI�SHUIRUPLQJ�WKH�IXQFWLRQ�UHTXLUHG�RI�LW�DQG�VKDOO�VDWLVI\
WKH�VWDQGDUGV�WR�ZKLFK�WKH�FRPSRQHQW�LQ�TXHVWLRQ�KDV�EHHQ�GHVLJQHG�

7KHVH�LQFOXGH�PHFKDQLFDO�FRPSRQHQWV��VHH�H[DPSOH�����HOHFWULFDO�FRPSRQHQWV��VHH�H[DPSOH�����DQG�SLSHZRUN
DQG�SLSHOLQH�FRPSRQHQWV��VHH�H[DPSOH�����7KH�UHTXLUHPHQWV�UHODWLQJ�WR�IODQJHV��JDVNHWV��EROWV��QXWV��YDOYHV�DQG
RWKHU�ILWWLQJV�DUH�VSHFLILHG�LQ������DQG�FODXVH���

(;$03/(�� &RPSUHVVRUV�DQG�SXPSV�

(;$03/(��� *HQHUDWRUV��EDWWHULHV�

(;$03/(�� )LWWLQJV��IODQJHV��JDVNHWV��YDOYHV�

7KH�VSHFLILHG�ZDOO�WKLFNQHVV�7�RI�SLSHZRUN�VKDOO�QRW�EH�OHVV�WKDQ�WKH�YDOXHV�VWDWHG�LQ�7DEOH���DQG�VKDOO�EH
VXIILFLHQW�IRU�WKH�ORDGV�LPSRVHG��LQFOXGLQJ�LQWHUQDO�SUHVVXUH�ZLWK�D�GHVLJQ�IDFWRU�IR���������

7DEOH�����6PDOOHVW�ZDOO�WKLFNQHVV�WR�EH�VSHFLILHG

'��PP� ������ ����� ����� ��� ����� ����� ����� ��� ��� !����

7��PP� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����'
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&RPSRQHQWV�ZLWKLQ�VWDWLRQV�DUH�JHQHUDOO\�FRQQHFWHG�E\�SLSHZRUN��LQFOXGLQJ�RLO��JDV��FRPSUHVVHG�DLU�DQG�ZDWHU
SLSLQJ�DQG�LQVWUXPHQWDWLRQ��FRQWURO��SRZHU�JDV�DQG�VDPSOLQJ�SLSHZRUN��7KLV�SLSHZRUN�DQG�WKH�DVVRFLDWHG�YDOYHV�
IODQJHV��UHGXFHUV��EHQGV�DQG�RWKHU�FRPSRQHQWV�VKDOO�EH�PDGH�RI�VXLWDEOH�PDWHULDO�DQG�VKDOO�EH�FDSDEOH�RI
ZLWKVWDQGLQJ�WKH�PD[LPXP�DQG�PLQLPXP�SUHVVXUHV�DQG�WHPSHUDWXUHV�

7KH�LQVWDOODWLRQ�DV�D�ZKROH�VKDOO�VDWLVI\�VDIHW\�DQG�UHOLDELOLW\�UHTXLUHPHQWV�IRU�WKH�VWDWLRQ�LQ�TXHVWLRQ�

����� ,QWHUDFWLRQ�ZLWK�RQODQG�SLSHOLQH�VHFWLRQ

,Q�WKH�GHVLJQ�RI�WKH�FRQQHFWLRQV�EHWZHHQ�WKH�RQODQG�VHFWLRQ�RI�WKH�SLSHOLQH�DQG�WKH�VWDWLRQ��GXH�DFFRXQW�VKDOO�EH
WDNHQ�RI�WKHLU�LQWHUDFWLRQ�

$Q�H[SDQVLRQ�FDOFXODWLRQ�LV�UHTXLUHG�IRU�RXWOHW�OLQHV�IURP�FRPSUHVVRU�VWDWLRQV�ODLG�LQ�VRIW�SHDW�RU�FOD\�VRLOV�

'XH�DFFRXQW�VKDOO�EH�WDNHQ�RI�SXOVDWLRQV�

(;$03/( )ORZ�LQGXFHG�SXOVDWLRQV�

([SDQVLRQ�DQG�FRQWUDFWLRQ�RI�WKH�SLSHOLQH�GXH�WR�WHPSHUDWXUH�DQG�SUHVVXUH�FKDQJHV�VKDOO�EH�WDNHQ�LQWR�DFFRXQW�LQ
WKH�GHVLJQ�RI�WKH�VWDWLRQ��,I�QHFHVVDU\��WKH�SLSHOLQH�VKDOO�EH�DQFKRUHG�RU�VXLWDEO\�FRQILJXUHG�VR�WKDW�WHPSHUDWXUH
DQG�SUHVVXUH�YDULDWLRQV�GR�QRW�JLYH�ULVH�WR�VWUHVVHV�ZLWKLQ�FRPSRQHQWV�ZKLFK�H[FHHG�SHUPLWWHG�OHYHOV�

&RPSRQHQWV�RI�VWDWLRQV�DQG�DGMDFHQW�SLSHOLQH�VHFWLRQV�VKDOO�EH�GHVLJQHG�VXFK�WKDW�VWUHVVHV�GXH�WR�QRQ�XQLIRUP
VHWWOHPHQW�UHPDLQ�ZLWKLQ�DFFHSWDEOH�OLPLWV�

���� 3LSHOLQH�FRPSRQHQWV

������ *HQHUDO

5XOHV�UHODWLQJ�WR�WKH�GHVLJQ�RI�SLSHOLQH�FRPSRQHQWV�DUH�VHW�RXW�LQ��������WR��������LQFOXVLYH��6SHFLILFDWLRQV�IRU�WKH
PDWHULDO�RI�WKH�SLSHOLQH�FRPSRQHQWV�DUH�JLYHQ�LQ�FODXVH���

&RPSRQHQWV�VKDOO�EH�RI�WKH�VDPH�RU�HTXLYDOHQW�PDWHULDO�DV�UHTXLUHG�IRU�WKH�SLSHV�

������ %HQGV�DQG�HOERZV

&KDQJHV�LQ�SLSHOLQH�GLUHFWLRQ�FDQ�EH�DFKLHYHG�HLWKHU�E\�EHQGLQJ�WKH�SLSH��VHH��������RU�E\�LQVWDOOLQJ�D�IDFWRU\�
PDGH�EHQG�RU�HOERZ�LQ�WKH�SLSHOLQH�

,Q�WKH�FDVH�RI�EHQGV�ZLWK�D�EHQG�UDGLXV�VPDOOHU�WKDQ���'��WKH�PD[LPXP�KRRS�VWUHVV�UHTXLUHPHQW�LQ�DFFRUGDQFH
ZLWK�����VKDOO�EHFRPH�

,QVLGH�RI�WKH�EHQG�

( )qs ���RS�

����
W5I'5

'5
�

-
-

2XWVLGH�RI�WKH�EHQG�

( )qs ���RS�

����
W5I'5

'5
�

+
+
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ZKHUH�

5 LV�WKH�EHQG�UDGLXV�DORQJ�WKH�FHQWUHOLQH�RI�EHQG��LQ�PLOOLPHWUHV��PP��

' LV�WKH�RXWVLGH�GLDPHWHU��LQ�PLOOLPHWUHV��PP��

S LV�WKH�KRRS�VWUHVV��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH��1�PP��D�

5W����� � LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DW�WKH�GHVLJQ�WHPSHUDWXUH��LQ�QHZWRQV�SHU�VTXDUH
PLOOLPHWUH��1�PP���
7HPSHUDWXUH�OHVV�WKDQ�RU�HTXDO�WR�����& 5W����� �� �5W����

7HPSHUDWXUH�RYHU�����&� WKH�YDOXH�RI�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK
KDV�WR�EH�FRUUHFWHG�IRU�WKH�WHPSHUDWXUH

5W���� LV�WKH�VSHFLILHG�PLQLPXP�\LHOG�VWUHQJWK�DW�DPELHQW�WHPSHUDWXUH��LQ�QHZWRQV�SHU�VTXDUH
PLOOLPHWUH��1�PP����UHI��(1����������

IR LV�WKH�GHVLJQ�IDFWRU�

D LQ�WKH�FDOFXODWLRQ�RI�WKH�KRRS�VWUHVV��WKH�PLQLPXP�ZDOO�WKLFNQHVV�DIWHU�EHQGLQJ�VKDOO�EH
FRQVLGHUHG�

������ 7HHV

7HHV�VKDOO�KDYH�VXIILFLHQW�VWUHQJWK�DJDLQVW�LQWHUQDO�SUHVVXUH��$Q�H[DPSOH�RI�D�ZDOO�WKLFNQHVV�FDOFXODWLRQ�PHWKRG�LV
GHVFULEHG�LQ�$QQH[�/��(TXLYDOHQW�FDOFXODWLRQ�PHWKRGV�PD\�EH�XVHG�

������ )ODQJHV

)ODQJHV�VKDOO�EH�GHVLJQHG�WR�DFFRPPRGDWH�WKH�RSHUDWLQJ�DQG�FOLPDWLF�FRQGLWLRQV�DQG�WKH�DVVRFLDWHG�SHUPLVVLEOH
RSHUDWLQJ�SUHVVXUHV��7KH�GLPHQVLRQV�DQG�GULOOLQJ�SDWWHUQ�IRU�DOO�IODQJHV�VKDOO�VDWLVI\�WKH�UHTXLUHPHQWV�RI�WKH
DSSOLFDEOH�VWDQGDUGV�

������ &DSV

&DSV�VKDOO�KDYH�VXIILFLHQW�VWUHQJWK�DJDLQVW�LQWHUQDO�SUHVVXUH��$Q�H[DPSOH�RI�D�ZDOO�WKLFNQHVV�FDOFXODWLRQ�PHWKRG�LV
GHVFULEHG�LQ�$QQH[�0��(TXLYDOHQW�FDOFXODWLRQ�PHWKRGV�PD\�EH�XVHG�

������ %ROWV�DQG�QXWV

%ROWV�DQG�QXWV�VKDOO�EH�GHVLJQHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�VWDQGDUG��1XWV�VKDOO�EH�WLJKWHQHG�RQWR�EROWV�RU
VWXGV�VXIILFLHQWO\�IRU�WKH�WKUHDG�WR�SURMHFW�DERYH�WKH�QXW�

$W�SRLQWV�ZKHUH�YLEUDWLRQ�FDQ�RFFXU��WKH�QXWV�VKDOO�EH�HIIHFWLYHO\�VHFXUHG�

������ *DVNHWV

*DVNHWV�VKDOO�EH�PDGH�RI�D�PDWHULDO�ZKLFK�LV�FRPSDWLEOH�ZLWK�WKH�JDV�FRQYH\HG�E\�WKH�SLSHOLQH�DQG�VKDOO�EH
FDSDEOH�RI�ZLWKVWDQGLQJ�WKH�RSHUDWLQJ�WHPSHUDWXUH�DQG�SUHVVXUH��*DVNHWV�VKDOO�EH�GHVLJQHG�LQ�FRQMXQFWLRQ�ZLWK
WKH�GHVLJQ�RI�WKH�IODQJH�DQG�LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�SDUW�RI�SU(1��������*DVNHWV�FRQWDLQLQJ�DVEHVWRV
VKDOO�QRW�EH�XVHG�

������ 2WKHU�ILWWLQJV

2WKHU�ILWWLQJV�VKDOO�EH�GHVLJQHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�VWDQGDUG��7KH�OHYHO�RI�VWUHVV�DW�ILWWLQJV�VKDOO�EH
ORZHU�WKDQ�RU�HTXDO�WR�WKDW�RI�WKH�DGMDFHQW�SLSHV�DW�WKH�VDPH�SUHVVXUH�DQG�WHPSHUDWXUH�

(;$03/( 2WKHU�ILWWLQJV�FDQ�EH�UHGXFHUV��LQVXODWLQJ�MRLQWV�

,QVXODWLQJ�FRXSOLQJV�DUH�FRQVLGHUHG�SUHIHUDEOH�WR�LQVXODWLQJ�IODQJHV�
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���� 3LJJLQJ�VXLWDELOLW\

$�SLSHOLQH�VKRXOG�EH�GHVLJQHG�WR�DOORZ�IRU�LQLWLDO�DQG�SHULRGLF�SLJJLQJ��&RQVLGHUDWLRQ�VKDOO�EH�JLYHQ�WR�WKH
PD[LPXP�DOORZDEOH�YDULDWLRQ�RI�WKH�SLSH�LQVLGH�GLDPHWHU��SHUPLWWHG�RYDOLW\��PLQLPXP�EHQG�UDGLXV�DQG�WKH�VHOHFWLRQ
RI�EHQGV��WHHV��ZLWK�JXLGH�EDUV�ILWWHG��LI�QHFHVVDU\��DQG�RWKHU�FRPSRQHQWV�WR�SHUPLW�VDIH�DQG�HIIHFWLYH�SLJJLQJ��3LJ
ODXQFK�DQG�UHFHLYLQJ�VWDWLRQV�DUH�UHTXLUHG�DW�LQWHUYDOV�ZLWK�WKH�DSSURSULDWH�HTXLSPHQW�IRU�ORDGLQJ��XQORDGLQJ��GXVW
FDWFKLQJ�DQG�FROOHFWLRQ�RI�ZDWHU�RU�FRQGHQVDWH��VHH�DOVR�)LJXUH����

���� $UUDQJHPHQWV�IRU�YHQWLQJ

7R�SHUPLW�GHSUHVVXUL]DWLRQ�RI�D�SLSHOLQH�VHFWLRQ��IDFLOLWLHV�VKDOO�EH�SURYLGHG�IRU�UHPRYLQJ�WKH�JDV�IURP�WKH�VHFWLRQ�
$Q�H[DPSOH�RI�D�SLSHOLQH�ZLWK�WKH�DSSURSULDWH�IDFLOLWLHV�LV�JLYHQ�LQ�)LJXUH���
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)LJXUH���±�([DPSOH�RI�D�YDOYH�VWDWLRQ�OD\RXW�LQ�SLJJDEOH�SLSHOLQH
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