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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������&DWKRGLF�SURWHFWLRQ�
WKH�VHFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�%6,�

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\� -XO\� ������ DQG� FRQIOLFWLQJ� QDWLRQDO� VWDQGDUGV� VKDOO� EH
ZLWKGUDZQ�DW�WKH�ODWHVW�E\�-XO\������

$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�

$QQH[HV�$��%��&��'��DQG�(�RI�WKLV�(XURSHDQ�6WDQGDUG�DUH�LQIRUPDWLYH�
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,QWURGXFWLRQ

&DWKRGLF� SURWHFWLRQ�� SRVVLEO\� WRJHWKHU� ZLWK� SURWHFWLYH� FRDWLQJ� RU� SDLQW�� LV� XVXDOO\� DSSOLHG� WR� SURWHFW� WKH
H[WHUQDO�VXUIDFHV�RI�IL[HG�VWHHO�RIIVKRUH�VWUXFWXUHV�DQG�DSSXUWHQDQFHV�IURP�FRUURVLRQ�GXH�WR�VHD�ZDWHU�RU
PDULQH�VHGLPHQWV�

7KH�JHQHUDO�SULQFLSOHV�RI�FDWKRGLF�SURWHFWLRQ�DUH�GHWDLOHG�LQ�SU(1������������

7KH�FDWKRGLF�UHDFWLRQ�HQVXUHV�WKH�SURWHFWLRQ�IURP�FRUURVLRQ�RI�WKH�VXEPHUJHG�DUHDV�RI�WKH�VWUXFWXUH�DQG
DVVRFLDWHG�DSSXUWHQDQFHV�ZKLFK�DUH�H[SRVHG�WR�WKH�PDULQH�HQYLURQPHQW�

&DWKRGLF�SURWHFWLRQ�LQYROYHV�WKH�VXSSO\�RI�VXIILFLHQW�GLUHFW�FXUUHQW�WR�WKH�H[WHUQDO�VXUIDFH�RI�WKH�VWUXFWXUH�LQ
RUGHU�WR�UHGXFH�WKH�VWHHO¶V�HOHFWURO\WH�SRWHQWLDO�GRZQ�WR�YDOXHV�ZKHUH�FRUURVLRQ�LV�LQVLJQLILFDQW�

� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG� GHILQHV� WKH�PHDQV� WR� EH� XVHG� WR� FDWKRGLFDOO\� SURWHFW� WKH� VXEPHUJHG� DUHDV� RI
IL[HG�VWHHO�RIIVKRUH�VWUXFWXUHV�DQG�DSSXUWHQDQFHV�

��� 6WUXFWXUDO�SDUWV

7KLV�(XURSHDQ�6WDQGDUG�GHILQHV�WKH�UHTXLUHPHQWV�IRU�WKH�FDWKRGLF�SURWHFWLRQ�RI�IL[HG�VWUXFWXUHV��LQFOXGLQJ
VXE�VHD�SURGXFWLRQ�DQG�UHODWHG�SURWHFWLYH�VWUXFWXUHV�ZKHWKHU�FRQQHFWHG�RU�QRW�WR�HDFK�RWKHU�E\�SLSHOLQHV
DQG�RU�ZDONZD\V�

,W�DOVR�FRYHUV�WKH�VXEPHUJHG�DUHDV�RI�DSSXUWHQDQFHV�DWWDFKHG�WR�WKH�VWUXFWXUH��ZKHQ�WKHVH�DUH�HOHFWULFDOO\
FRQQHFWHG�WR�WKH�VWUXFWXUH�

,W�GRHV�QRW�FRYHU� WKH�FDWKRGLF�SURWHFWLRQ�RI� IORDWLQJ�VWUXFWXUHV�VXFK�DV�VKLSV��VHPL�VXEPHUVLEOH�XQLWV��RU
HORQJDWHG�VWUXFWXUHV�VXFK�DV�SLSHOLQHV�RU�FDEOHV�

7KLV�(XURSHDQ�6WDQGDUG�FRQFHUQV�RQO\�WKH�FDWKRGLF�SURWHFWLRQ�RI�H[WHUQDO�VXUIDFHV��LQ�FRQWDFW�ZLWK�WKH�VHD
ZDWHU� RU� ZLWK� WKH� VHD� EHG�� ,W� FRYHUV� WKH� LPPHUVHG� RU� EXULHG� H[WHUQDO� VXUIDFHV� RI� WKH� MDFNHW�� FRQGXFWRU
SLSHV��ZHOO�FDVLQJV��SLOHV��-�WXEHV��SURGXFWLRQ�RU�XWLOLW\�ULVHUV��HWF�

,W� GRHV� QRW� FRYHU� WKH� FRUURVLRQ� SURWHFWLRQ� RI� WKH� VHFWLRQV� RI� WKH� VWUXFWXUH� DERYH� WKH� VHD� OHYHO�� L�H�� WKH
VSODVK�]RQH�DQG�DWPRVSKHULF�]RQH�

7KLV�VWDQGDUG�GRHV�QRW� LQFOXGH�WKH�LQWHUQDO�SURWHFWLRQ�RI�DQ\�FRPSRQHQWV�VXFK�DV� MDFNHW�PHPEHUV�� OHJV�
FRQGXFWRU�SLSHV��WKH�SURWHFWLRQ�RI�WKHVH�LV�RIWHQ�SHUIRUPHG�XVLQJ�FKHPLFDOV�

��� 0DWHULDOV

7KLV�(XURSHDQ�6WDQGDUG�FRYHUV�WKH�FDWKRGLF�SURWHFWLRQ�RI�EDUH�RU�FRDWHG�VWHHOV�ZLWK�D�VSHFLILHG�PLQLPXP
\LHOG�VWUHQJWK��6�0�<�6���QRW�H[FHHGLQJ�����1�PP��

����� 2YHUSRODUL]DWLRQ�DQG�KLJK�VWUHQJWK�VWHHOV

,I�WKH�SRWHQWLDO�RI�WKH�VWUXFWXUH�EHFRPHV�WRR�QHJDWLYH�WKH�VWUXFWXUH�ZLOO�EHFRPH�RYHUSRODUL]HG�DQG�WKLV�FDQ
LQGXFH� D� SHQHWUDWLRQ� RI� K\GURJHQ� LQWR� WKH� VWHHO� ZDOO�� UHVXOWLQJ� LQ� HPEULWWOHPHQW� RI� WKH� PHWDO�� DQG
VXEVHTXHQWO\�D�SRVVLEOH�GHWULPHQWDO�HIIHFW��LQFOXGLQJ�SURSDJDWLRQ�RI�FUDFNV�

$V� D� JHQHUDO� LQGLFDWLRQ� WKH� KLJKHU� WKH� WHQVLOH� SURSHUWLHV�� WKH� JUHDWHU� LV� WKH� ULVN� RI� K\GURJHQ� LQGXFHG
GDPDJH��+RZHYHU��PDWHULDO�KDUGQHVV�DQG�PLFURVWUXFWXUH�DUH�DOVR�LPSRUWDQW�

7KHVH�SKHQRPHQD�FDQ�RFFXU�RQ�FRQYHQWLRQDO�VWHHOV�XVHG�IRU�RIIVKRUH�IL[HG�VWUXFWXUHV��JUDGH�6����DV�SHU
(1� ������� DW� SRWHQWLDOV� PRUH� QHJDWLYH� WKDQ� í�����9�YV�� $J�$J&O�VHD�ZDWHU�� 5HOHYDQW� WHVWV� VKRXOG� EH
SHUIRUPHG�IRU�WKH�XVH�RI�FDWKRGLF�SURWHFWLRQ�RXWVLGH�WKHVH�OLPLWV�
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����� *DOYDQLF�FRXSOLQJ

6RPH�SDUWV�RI� WKH�VWUXFWXUH�FDQ�EH�PDGH�RI�PHWDOOLF�PDWHULDOV�RWKHU� WKDQ�FDUERQ�PDQJDQHVH�VWHHO��7KH
FDWKRGLF�SURWHFWLRQ�V\VWHP�VKRXOG�EH�GHVLJQHG�WR�HQVXUH�WKDW�WKHUH�LV�FRPSOHWH�FRQWURO�RYHU�DQ\�JDOYDQLF
FRUURVLRQ�DULVLQJ�IURP�WKLV�FRXSOLQJ�

��� (QYLURQPHQW

7KLV�(XURSHDQ�6WDQGDUG�LV�DSSOLFDEOH�IRU�WKH�ZKROH�VXEPHUJHG�]RQH�LQ�DQ\�NLQG�RI�VHD�ZDWHU�RU�VHD�EHG�

)RU�VXUIDFHV�ZKLFK�DUH�DOWHUQDWHO\� LPPHUVHG�DQG�H[SRVHG� WR� WKH�DWPRVSKHUH�� WKH�FDWKRGLF�SURWHFWLRQ� LV
RQO\�HIIHFWLYH�ZKHQ� WKH� LPPHUVLRQ� WLPH� LV�VXIILFLHQWO\� ORQJ� IRU� WKH�VWHHO� WR�EHFRPH�SRODUL]HG��7KLV� LV� WKH
FDVH�RQ�DERXW� WKH� ORZHVW� WKLUG�SDUW�RI� WKH� WLGDO�]RQH��$�GLIIHUHQW�PHWKRG�RI�FRUURVLRQ�SURWHFWLRQ�VKDOO�EH
WKHUHIRUH�XVHG�IRU�WKH�SURWHFWLRQ�RI�WKH�ZHWWHG�VXUIDFH�ORFDWHG�DERYH�WKLV� OHYHO�� L�H��E\�XVLQJ�D�SURWHFWLYH
FRDWLQJ��FODGGLQJ��VKHDWKLQJ�RU�LQFUHDVLQJ�WKH�WKLFNQHVV�RI�WKH�VWUXFWXUDO�PDWHULDO�

� 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\� DPHQGHPHQW� RU� UHYLVLRQ�� )RU� XQGDWHG
UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

SU(1�������������*HQHUDO�SULQFLSOHV�RI�FDWKRGLF�SURWHFWLRQ�LQ�VHD�ZDWHU�

SU(1�������������6DFULILFLDO�DQRGHV�IRU�FDWKRGLF�SURWHFWLRQ�LQ�VHD�ZDWHU�

(1��������+RW�UROOHG�SURGXFWV�RI�QRQ�DOOR\�VWUXFWXUDO�VWHHOV���7HFKQLFDO�GHOLYHU\�FRQGLWLRQV�

� 7HUPV�DQG�GHILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�(XURSHDQ�6WDQGDUG�WKH�WHUPV�DQG�GHILQLWLRQV�LQ�SU(1������������DQG�WKH�IROORZLQJ
DSSO\�

���
DWPRVSKHULF�]RQH
]RQH�ORFDWHG�DERYH�WKH�VSODVK�]RQH��L�H��DERYH�WKH�OHYHO�UHDFKHG�E\�WKH�QRUPDO�VZHOO

���
EXULHG�]RQH
]RQH�ORFDWHG�XQGHU�WKH�PXG�OLQH

���
FRQGXFWRU�SLSH
ILUVW�LQVWDOOHG�FDVLQJ�RI�DQ�RIIVKRUH�ZHOO

���
GRXEOHU�SODWH
SODWH�ZHOGHG�RQWR�D�PHPEHU�WR�ORFDOO\�UHLQIRUFH�LW�RU�WR�LVRODWH�LW�IURP�IXUWKHU�ZHOGLQJ�ZRUN

���
H[WHQGHG�WLGDO�]RQH
]RQH�LQFOXGLQJ�WKH�WLGDO�]RQH��WKH�VSODVK�]RQH�DQG�WKH�WUDQVLWLRQ�]RQH

���
+�$�7�
OHYHO�RI�WKH�KLJKHVW�DVWURQRPLFDO�WLGH
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���
LPPHUVHG�]RQH
]RQH�ORFDWHG�EHORZ�WKH�H[WHQGHG�WLGDO�]RQH�DQG�DERYH�WKH�PXG�OLQH

���
-�WXEH
FXUYHG� WXEXODU�FRQGXLW�GHVLJQHG�DQG� LQVWDOOHG�RQ�D�VWUXFWXUH� WR� VXSSRUW�DQG�JXLGH�RQH�RU�PRUH�SLSHOLQH
ULVHUV�RU�FDEOHV

���
/�$�7�
OHYHO�RI�WKH�ORZHVW�DVWURQRPLFDO�WLGH

����
PDULQH�VHGLPHQWV
WRS�OD\HU�RI�WKH�VHD�EHG�FRPSRVHG�RI�ZDWHU�VDWXUDWHG�VROLG�PDWHULDOV�RI�YDULRXV�GHQVLWLHV

����
0�7�/�
PHDQ�WLGH�OHYHO��DOVR�NQRZQ�DV�0�6�/��RU�0�:�/��

����
SLOH
GHHS�IRXQGDWLRQ�HOHPHQW�VXSSRUWLQJ�D�IL[HG�RIIVKRUH�VWUXFWXUH

����
ULVHU
YHUWLFDO�RU�QHDU�YHUWLFDO�SRUWLRQ�RI�DQ�RIIVKRUH�SLSHOLQH�EHWZHHQ�WKH�SODWIRUP�SLSLQJ�DQG�WKH�SLSHOLQH�DW�RU
EHORZ�WKH�VHDEHG��LQFOXGLQJ�D�OHQJWK�RI�SLSH�RI�DW�OHDVW�ILYH�SLSH�GLDPHWHUV�EH\RQG�WKH�ERWWRP�HOERZ��EHQG
RU�ILWWLQJ

����
VDOLQLW\
DPRXQW� RI� LQRUJDQLF� VDOWV� GLVVROYHG� LQ� WKH� VHD� ZDWHU�� 7KH� VWDQGDUGL]HG�PHDVXUHPHQW� LV� EDVHG� RQ� WKH
GHWHUPLQDWLRQ�RI�WKH�HOHFWULFDO�FRQGXFWLYLW\�RI�WKH�VHD�ZDWHU��6DOLQLW\�LV�H[SUHVVHG�LQ�JUDPV�SHU�NLORJUDP�RU
LQ�SSW

����
VSODVK�]RQH
KHLJKW�RI�WKH�VWUXFWXUH�ZKLFK�LV�LQWHUPLWWHQWO\�ZHW�DQG�GU\�GXH�WR�WKH�ZDYH�DFWLRQ�MXVW�DERYH�WKH�+�$�7

����
VXEPHUJHG�]RQH
]RQH�LQFOXGLQJ�WKH�EXULHG�]RQH��WKH�LPPHUVHG�]RQH�DQG�WKH�WUDQVLWLRQ�]RQH

����
WLGDO�]RQH
]RQH�ORFDWHG�EHWZHHQ�WKH�/�$�7��DQG�WKH�+�$�7�

����
WUDQVLWLRQ�]RQH
]RQH�ORFDWHG�EHORZ�WKH�/�$�7��DQG�LQFOXGLQJ�WKH�SRVVLEOH�OHYHO�LQDFFXUDF\�RI�WKH�SODWIRUP�LQVWDOODWLRQ�DQG�D
GHSWK�ZLWK�D�XVXDOO\�KLJKHU�R[\JHQ�FRQWHQW�GXH�WR�WKH�QRUPDO�VZHOO

����
ZHOO�FDVLQJ
VWULQJ�RI�VWHHO�SLSHV�ORZHUHG�LQWR�RLO��JDV�RU�ZDWHU�SURGXFLQJ�ZHOOV�WR�VKXW�RII�ZDWHU�RU�WR�SUHYHQW�WKH�FDYLQJ
LQ�RI�ORRVH�JURXQG
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$WPRVSKHULF�]RQH

6SODVK
]RQH

([WHQGHG�WLGDO�]RQH

+�$�7�

7LGDO�]RQH

0�7�/�

/�$�7�

7UDQVLWLRQ�]RQH

6XEPHUJHG�]RQH

,PPHUVHG�]RQH

0XG�OLQH

%XULHG�]RQH

)LJXUH�����6FKHPDWLF�UHSUHVHQWDWLRQ�RI�OHYHOV�DQG�]RQHV�LQ�VHD�ZDWHU�HQYLURQPHQW

� 'HVLJQ�EDVLV

��� 2EMHFWLYHV

7KH�PDMRU�REMHFWLYH�RI�D�FDWKRGLF�SURWHFWLRQ�V\VWHP�LV�WR�GHOLYHU�VXIILFLHQW�FXUUHQW� WR�SURWHFW�HDFK�SDUW�RI
WKH�VWUXFWXUH�DQG�DSSXUWHQDQFHV�DQG�GLVWULEXWH�WKLV�FXUUHQW�VR�WKDW�WKH�VWHHO�WR�VHD�ZDWHU�SRWHQWLDO�RI�HDFK
SDUW�RI�WKH�VWUXFWXUH�LV�ZLWKLQ�WKH�OLPLWV�JLYHQ�E\�WKH�SRWHQWLDO�FULWHULD��UHIHU�WR������

3RWHQWLDOV� VKRXOG� EH� DV� KRPRJHQHRXV� DV� SRVVLEOH� RYHU� WKH� ZKROH� VWUXFWXUH�� 7KLV� DLP� PD\� RQO\� EH
DSSURDFKHG� E\� DQ� DGHTXDWH� GLVWULEXWLRQ� RI� WKH� DQRGHV� RYHU� WKH� VWUXFWXUH�� 7KLV� LV� GLIILFXOW� WR� DFKLHYH� LQ
VRPH�DUHDV�VXFK�DV�FRPSOH[�QRGHV�RU�IUDPHV�RI�FRQGXFWRU�JXLGHV�ZKHUH�OLWWOH�URRP�FDQ�EH�DOORFDWHG�IRU
WKH� LQVWDOODWLRQ�RI� DQRGHV� WKRXJK� ODUJH�VXUIDFHV�DUH� WR� EH�SURWHFWHG��7KHUHIRUH� FRQVLGHUDWLRQ� VKRXOG� EH
JLYHQ�DW�WKH�VWUXFWXUH�GHVLJQ�VWDJH�
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� E\�DYRLGLQJ�FRPSOH[�FRQILJXUDWLRQV��L�H��WXEXODU�HOHPHQWV�DUH�SUHIHUUHG�UDWKHU�WKDQ�7�RU�+�SURILOHV�

� E\�UHGXFLQJ�WKH�QXPEHU�RI�DQFLOODU\�VXUIDFHV�

� E\�OLPLWLQJ�WKH�UDWLR�RI�VWHHO�VXUIDFHV�RYHU�HOHFWURO\WH�YROXPH�LQ�FRQJHVWHG�DUHDV�

$�SURWHFWLYH�FRDWLQJ�PD\�EH�XVHG�QHDU�DQRGHV�ZKHUH� WKHLU�FXUUHQW�RXWSXW�DQG�SUR[LPLW\� WR� WKH�VWUXFWXUH
PD\�OHDG�WR�RYHUSRODUL]DWLRQ��VHH��������

7KH�FDWKRGLF�SURWHFWLRQ�V\VWHP�VKRXOG�QRUPDOO\�EH�GHVLJQHG�IRU�WKH�OLIHWLPH�RI�WKH�VWUXFWXUH�

,Q�RUGHU�WR�DFKLHYH�DQ�DSSURSULDWH�GHVLJQ�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�LW�VKRXOG�EH�FDUULHG�RXW�E\�D
FDWKRGLF�SURWHFWLRQ�VSHFLDOLVW�

��� &DWKRGLF�SURWHFWLRQ�FULWHULD

7KH�FDWKRGLF�SURWHFWLRQ�FULWHULD�DUH�GHWDLOHG�LQ�SU(1������������

7R� DFKLHYH� DQ� DGHTXDWH� FDWKRGLF� SURWHFWLRQ� OHYHO�� VWHHO� VWUXFWXUHV� VKRXOG� KDYH� SURWHFWLYH� SRWHQWLDOV� DV
LQGLFDWHG�LQ�WKH�IROORZLQJ�WDEOH�

7DEOH�����6XPPDU\�RI�SRWHQWLDO�YHUVXV�VLOYHU�VLOYHU�FKORULGH�VHD�ZDWHU�UHIHUHQFH�HOHFWURGH
UHFRPPHQGHG�IRU�WKH�FDWKRGLF�SURWHFWLRQ�RI�VWHHO�PDWHULDOV�LQ�VHD�ZDWHU

0DWHULDO 0LQLPXP�QHJDWLYH�SRWHQWLDO

YROW

0D[LPXP�QHJDWLYH�SRWHQWLDO

YROW

&DUERQ���ORZ�DOOR\�VWHHOV

DHURELF�HQYLURQPHQW

DQDHURELF�HQYLURQPHQW

í����

í����

í����

í����

6WDLQOHVV�VWHHO

$XVWHQLWLF�VWHHO

� �35(1������

� �35(1������

'XSOH[

í����

í������VHH�QRWH���

í������VHH�QRWH���

QR�OLPLW

QR�OLPLW

�VHH�QRWH���

127(�� )RU�PRVW�DSSOLFDWLRQV�WKHVH�SRWHQWLDOV�DUH�DGHTXDWH�IRU�WKH�SURWHFWLRQ�RI�FUHYLFHV�DOWKRXJK�KLJKHU�SRWHQWLDOV
FDQ�EH�FRQVLGHUHG�

127(�� 'HSHQGLQJ� RQ� PHWDOOXUJLFDO� VWUXFWXUH� WKHVH� DOOR\V� FDQ� EH� VXVFHSWLEOH� WR� FUDFNLQJ� DQG� KLJK� QHJDWLYH
SRWHQWLDOV�PXVW�EH�DYRLGHG��VHH�SU(1�������������

��� (OHFWULFDO�FXUUHQW�GHPDQG

,Q�RUGHU� WR�DFKLHYH� WKH�FDWKRGLF�SURWHFWLRQ�FULWHULD�RQ� WKH�ZKROH�VWUXFWXUH� LW� LV�QHFHVVDU\� WR�FRQVLGHU� WKH
HOHFWULFDO�FXUUHQW�GHPDQG�RI�HDFK�SDUW�RI�WKH�VWUXFWXUH�

7KH�HOHFWULFDO�FXUUHQW�GHPDQG�RI�HDFK�SDUW�RI�WKH�VWUXFWXUH�LV�WKH�SURGXFW�RI�LWV�VWHHO�VXUIDFH�DUHD�PXOWLSOLHG
E\�WKH�HOHFWULFDO�FXUUHQW�GHQVLW\�UHTXLUHG�

7KH�FXUUHQW�GHQVLW\�UHTXLUHG�LV�QRW�WKH�VDPH�IRU�DOO�SDUWV�RI�WKH�VWUXFWXUH�DV�WKH�HQYLURQPHQWDO�FRQGLWLRQV
DUH�YDULDEOH��7KHUHIRUH��WKH�IROORZLQJ�DUHDV�DQG�SDUWV�VKRXOG�EH�FRQVLGHUHG��UHIHUULQJ�WR�]RQHV�DV�GHILQHG
LQ�FODXVH���

� DUHDV�ORFDWHG�LQ�WKH�WLGDO�DQG�WUDQVLWLRQ�]RQHV��XVXDOO\�FRDWHG�RU�FODGGHG��

� DUHDV�ORFDWHG�LQ�WKH�LPPHUVHG�]RQH�

� DUHDV�ORFDWHG�LQ�WKH�EXULHG�]RQH�
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� ZHOOV� WR�EH�GULOOHG��D� FXUUHQW�DOORZDQFH�SHU�ZHOO� VKDOO� EH�FRQVLGHUHG��GHSHQGLQJ�RQ�SURMHFWHG�VL]HV�
GHSWK�DQG�FHPHQWLQJ�RI�WKH�ZHOOV��VHH�$���LQ�DQQH[�$��

� QHLJKERXULQJ�VWUXFWXUHV�DQG�SLSHOLQHV�LQ�HOHFWULFDO�FRQWDFW�ZLWK�WKH�IL[HG�VWHHO�RIIVKRUH�VWUXFWXUH�WR�EH
SURWHFWHG�

7KH�VHOHFWLRQ�RI�GHVLJQ�FXUUHQW�GHQVLWLHV�PD\�EH�EDVHG�RQ�H[SHULHQFHV�IURP�VLPLODU�VWUXFWXUHV�LQ�WKH�VDPH
HQYLURQPHQW�RU�IURP�VSHFLILF�WHVWV�DQG�PHDVXUHPHQWV��W\SLFDO�YDOXHV�DUH�JLYHQ�LQ�DQQH[�$��

7KH� HOHFWULFDO� FXUUHQW� GHQVLW\� UHTXLUHG� IRU� FDWKRGLF� SURWHFWLRQ� GHSHQGV� XSRQ� WKH� NLQHWLFV� RI� WKH
HOHFWURFKHPLFDO� UHDFWLRQV� DQG� YDULHV� ZLWK� SDUDPHWHUV� VXFK� DV� WKH� HOHFWURGH� SRWHQWLDO� RI� WKH� VWHHO�� WKH
GLVVROYHG�R[\JHQ�FRQWHQW�RI�WKH�VHD�ZDWHU��WKH�ZDWHU�IORZ�UDWH��WKH�WHPSHUDWXUH��DQG��SRVVLEO\��WKH�ZDWHU
GHSWK��)XUWKHUPRUH�� WKH�EXLOG�XS�RI�FDOFDUHRXV�GHSRVLWV�DQG� WKH�VHWWOHPHQW�RI�PDULQH�JURZWK�PRGLI\� WKH
VXUIDFH�FRQGLWLRQV�IRU�WKH�FDWKRGLF�UHDFWLRQV�

)RU�HDFK�SDUWLFXODU� VHW� RI� HQYLURQPHQWDO� FRQGLWLRQV�DQG�VXUIDFH� FRQGLWLRQV�RI� WKH� VWHHO� �VXFK�DV� UXVWHG�
EODVW� FOHDQHG�� FRDWHG�ZLWK�RUJDQLF�RU�PHWDOOLF� FRDWLQJ��� WKH� IROORZLQJ�HOHFWULFDO� FXUUHQW� GHQVLWLHV�VKDOO� EH
HYDOXDWHG�

� LQLWLDO� HOHFWULFDO� FXUUHQW� GHQVLW\� UHTXLUHG� WR� DFKLHYH� WKH� LQLWLDO� SRODUL]DWLRQ� RI� WKH� VWUXFWXUH�� L�H�� WR
DFKLHYH�WKH�ORZHULQJ�RI�WKH�VWHHO�SRWHQWLDO�GRZQ�WR�D�YDOXH�ZLWKLQ�WKH�UDQJH�UHFRPPHQGHG�LQ�7DEOH���

� PDLQWHQDQFH�HOHFWULFDO�FXUUHQW�GHQVLW\�UHTXLUHG�WR�PDLQWDLQ�WKLV�SRODUL]DWLRQ�OHYHO�RQ�WKH�VWUXFWXUH�

� ILQDO� RU� UHSRODUL]DWLRQ� HOHFWULFDO� FXUUHQW� GHQVLW\� UHTXLUHG� IRU� D� SRVVLEOH� UHSRODUL]DWLRQ� �L�H�� IRU
UH�HVWDEOLVKLQJ� WKH� SRWHQWLDO� WR� WKH� LQLWLDO� SRODUL]DWLRQ� OHYHO�� RI� WKH� VWUXFWXUH� DIWHU� VHYHUH� VWRUPV� RU
FOHDQLQJ�RSHUDWLRQV�

$V� WKH� LQLWLDO� SRODUL]DWLRQ� SHULRG� SUHFHGLQJ� VWHDG\� VWDWH� RU� PDLQWHQDQFH� FRQGLWLRQV� LV� QRUPDOO\� VKRUW
FRPSDUHG� WR� WKH� GHVLJQ� OLIH�� WKH� WLPH� ZHLJKWHG� HOHFWULFDO� FXUUHQW� GHQVLW\� EHFRPHV� YHU\� FORVH� WR
PDLQWHQDQFH�HOHFWULFDO�FXUUHQW�GHQVLW\�

$�SURSHU�HYDOXDWLRQ�RI�WKH�FXUUHQW�GHQVLWLHV�UHTXLUHG�VKDOO�EH�FDUULHG�RXW�WR�RSWLPL]H�WKH�FDWKRGLF�SURWHFWLRQ
V\VWHP�

,QWHUDFWLRQV

$� SODWIRUP� PD\� EH� SHUPDQHQWO\� RU� WHPSRUDULO\� FRQQHFWHG� WR� RWKHU� QHLJKERXULQJ� VWUXFWXUHV�� 7KHVH
VWUXFWXUHV� VKRXOG� EH� ILWWHG� ZLWK� WKHLU� RZQ� FDWKRGLF� SURWHFWLRQ� V\VWHP� ZKLFK� VKDOO� EH� FKHFNHG� EHIRUH
HOHFWULFDOO\�FRQQHFWLQJ�WKHP�WR�WKH�SODWIRUP�FRQVLGHUHG�

,I�WHPSRUDU\�VWUXFWXUHV�DUH�QRW�ILWWHG�ZLWK�D�FDWKRGLF�SURWHFWLRQ�V\VWHP�RU�LI�WKLV�LV�LQHIIHFWLYH��WKH�FDWKRGLF
SURWHFWLRQ�RI�WKH�SODWIRUP�VKRXOG�EH�FKHFNHG�WR�HQVXUH�LWV�HIILFLHQF\�GXULQJ�WKH�FRQQHFWLRQ�SHULRG�DQG�WKH
LQIOXHQFH�RI�WKLV�IRUHLJQ�VWUXFWXUH�VKRXOG�EH�HYDOXDWHG�

��� &RDWLQJV

7KH�FDWKRGLF�SURWHFWLRQ�V\VWHP�PD\�EH�FRPELQHG�ZLWK�VXLWDEOH�FRDWLQJ�V\VWHPV��7KH�FRDWLQJ�UHGXFHV�WKH
HOHFWULFDO� FXUUHQW� GHPDQG� DQG� LPSURYHV� WKH� HOHFWULFDO� FXUUHQW� GLVWULEXWLRQ� RQ� WKH� VWUXFWXUH� GXH� WR� LWV
LQVXODWLQJ�SURSHUWLHV�

7KLV�UHGXFWLRQ�RI�WKH�HOHFWULFDO�FXUUHQW�GHPDQG�PD\�EH�LQ�D�UDWLR�RI�����WR���RU�HYHQ�PRUH��+RZHYHU��WKH
FXUUHQW�GHPDQG�RI�FRDWHG�VWHHO�ZLOO�LQFUHDVH�ZLWK�WLPH�DV�WKH�FRDWLQJ�GHWHULRUDWHV�

$Q�LQLWLDO�FRDWLQJ�EUHDNGRZQ�IDFWRU�UHODWHG�PDLQO\�WR�PHFKDQLFDO�GDPDJH�RFFXUULQJ�GXULQJ�WKH�LQVWDOODWLRQ�RI
WKH�VWUXFWXUH�VKRXOG�EH�FRQVLGHUHG�DQG�D�FRDWLQJ�GHWHULRUDWLRQ�UDWH�VKDOO�EH�WKHUHDIWHU�HYDOXDWHG�LQ�RUGHU�WR
WDNH� LQWR� DFFRXQW� WKH� FRDWLQJ� DJHLQJ� DQG� SRVVLEOH� VPDOO� PHFKDQLFDO� GDPDJH� RFFXUULQJ� WR� WKH� FRDWLQJ
GXULQJ�WKH�VWUXFWXUH�OLIH�

7KHVH�YDOXHV�DUH�FORVHO\�GHSHQGHQW�RQ�WKH�DFWXDO�LQVWDOODWLRQ�FRQGLWLRQV�DQG�RSHUDWLRQ�FRQGLWLRQV�

*XLGHOLQHV�IRU�WKH�YDOXHV�RI�FRDWLQJ�EUHDNGRZQ�IDFWRUV�DUH�JLYHQ�LQ�DQQH[�$�

7KH�UHVXOWDQW�HOHFWULFDO�FXUUHQW�GHQVLW\�QHHGHG�IRU�WKH�SURWHFWLRQ�RI�FRDWHG�VWHHO� LV� WKHUHIRUH�HTXDO� WR�WKH
SURGXFW�RI�WKH�HOHFWULFDO�FXUUHQW�GHQVLW\�IRU�EDUH�VWHHO�DQG�WKH�FRDWLQJ�EUHDNGRZQ�IDFWRU�
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'XH� WR�SRVVLEOH� LQWHUDFWLRQV�EHWZHHQ� WKH�FDWKRGLF�SURWHFWLRQ�DQG� WKH�FRDWLQJ��DOO� FRDWLQJV� WR�EH�XVHG� LQ
FRPELQDWLRQ�ZLWK� FDWKRGLF� SURWHFWLRQ� VKRXOG� EH� WHVWHG� EHIRUHKDQG� WR� HVWDEOLVK� WKDW� WKH\� KDYH� DGHTXDWH
UHVLVWDQFH�WR�FDWKRGLF�GLVERQGPHQW�

��� &DWKRGLF�SURWHFWLRQ�V\VWHPV���DQRGH�GLPHQVLRQV

&DWKRGLF�SURWHFWLRQ�FDQ�EH�DFKLHYHG�XVLQJ�

� WKH�JDOYDQLF�DQRGHV�V\VWHP�

� WKH�LPSUHVVHG�FXUUHQW�V\VWHP�

� D�FRPELQDWLRQ�RI�ERWK�FDWKRGLF�SURWHFWLRQ�V\VWHPV��K\EULG�V\VWHPV��

:KHQ�XVLQJ�K\EULG�V\VWHPV�WKH�JDOYDQLF�DQRGHV�VKRXOG�SURYLGH�FDWKRGLF�SURWHFWLRQ�GXULQJ�IORDW�RXW��LQLWLDO
LQVWDOODWLRQ�DQG�VXEVHTXHQWO\�GXULQJ�WKH�LPSUHVVHG�FXUUHQW�V\VWHP�VKXWGRZQV�

*DOYDQLF�DQRGHV�VKRXOG�DOVR�EH� LQVWDOOHG� LQ�DUHDV�ZKHUH� LW�PD\�EH�GLIILFXOW� WR�DFKLHYH�DGHTXDWH� OHYHO�RI
SRODUL]DWLRQ�E\�WKH�LPSUHVVHG�FXUUHQW�V\VWHP�GXH�WR�VKLHOGLQJ�HIIHFWV�

$V�WKH�HOHFWULFDO�FXUUHQW�GHPDQG�LV�QRW�FRQVWDQW�ZLWK�WLPH��WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�VKDOO�EH�DEOH�WR
GHOLYHU�WKH�UHSRODUL]DWLRQ�FXUUHQW�GHQVLW\�UHTXLUHG�IRU�VKRUW�SHULRGV�WKURXJKRXW�WKH�OLIH�RI�WKH�VWUXFWXUH�

7KH�QXPEHU�RI�DQRGHV�UHTXLUHG�LQ�DQ\�SDUWLFXODU�]RQH�RI�WKH�VWUXFWXUH�ZLOO�EH�GHWHUPLQHG�E\�WKH�FDWKRGLF
SURWHFWLRQ�FXUUHQW�GHPDQG� LQ� WKDW�]RQH�DQG� WKH� LQGLYLGXDO�DQRGH�FXUUHQW�RXWSXW��7KH�FXUUHQW�RXWSXW� IURP
HDFK�LQGLYLGXDO�DQRGH�LV�FDOFXODWHG�E\�2KP¶V�ODZ�

,� �D9�5

ZKHUH�

D9 LV�WKH�GULYLQJ�YROWDJH�EHWZHHQ�WKH�DQRGH�SRWHQWLDO�DQG�WKH�SURWHFWLRQ�SRWHQWLDO�RI�VWHHO��LQ�YROWV�

5 LV�WKH�FLUFXLW�UHVLVWDQFH��XVXDOO\�WDNHQ�DV�WKH�DQRGH�UHVLVWDQFH��LQ�RKPV�

7KH�DQRGH�UHVLVWDQFH�LV�D�IXQFWLRQ�RI�WKH�UHVLVWLYLW\�RI�WKH�DQRGLF�HQYLURQPHQW�DQG�RI�WKH�JHRPHWU\��IRUP
DQG� GLPHQVLRQV�� RI� WKH� DQRGH�� 7KH� DQRGH� UHVLVWDQFH� PD\� EH� FDOFXODWHG� XVLQJ� RQH� RI� WKH� HPSLULFDO
IRUPXODH�JLYHQ�LQ�DQQH[�%�

,I�WKH�DQRGHV�DUH�JURXSHG�LQ�DUUD\V�DQG�FORVH�WR�HDFK�RWKHU��PXWXDO�LQWHUIHUHQFH�EHWZHHQ�DQRGHV�VKRXOG
EH�FRQVLGHUHG�ZKHQ�FDOFXODWLQJ�WKH�DQRGLF�UHVLVWDQFH�

7KH�FDWKRGLF�SURWHFWLRQ�V\VWHP�VKRXOG�EH�GHVLJQHG�WR�PLQLPL]H�WKH�ULVNV�RI�DIIHFWLQJ�DVVRFLDWHG�SLSHOLQHV
RU�DQ\�RWKHU�QHLJKERXULQJ�VWUXFWXUH�

$OO�FRPSRQHQWV�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�VKRXOG�EH�LQVWDOOHG�DW�ORFDWLRQV�ZKHUH�WKH�SUREDELOLW\�RI
GLVWXUEDQFH�RU�GDPDJH�LV�OLPLWHG�

� 'HVLJQ�RI�JDOYDQLF�DQRGHV�V\VWHP

��� *HQHUDO

7KH� JDOYDQLF� DQRGHV� V\VWHP� SURYLGHV� SURWHFWLRQ� RI� WKH� VWHHO� VWUXFWXUH� E\� FRQQHFWLQJ� LW� WR� D� PRUH
HOHFWURQHJDWLYH�DOOR\�

7KH�GLPHQVLRQV��QXPEHU�DQG� ORFDWLRQ�RI� WKH�DQRGHV�VKDOO�EH�GHWHUPLQHG�VR� WKDW� WKH�SURWHFWLRQ�SRWHQWLDO
FULWHULD� DUH� UHDFKHG� RQ� WKH� ZKROH� VXUIDFH� RI� WKH� VWUXFWXUH� GXULQJ� WKH� H[SHFWHG� OLIHWLPH� RI� WKH� FDWKRGLF
SURWHFWLRQ�V\VWHP��VHH������

7KLV�PD\�EH�DFKLHYHG�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ������ZKLFK�FRQVLGHUV�WKUHH�GHVLJQ�FXUUHQW�GHQVLWLHV�
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&RPSXWHUL]HG�QXPHULF�PHWKRGV�FRQVLGHULQJ�SRODUL]DWLRQ�FXUYHV�PD\�DOVR�EH�FRQVLGHUHG�ZKHUH�DSSOLFDEOH�

��� 'HVLJQ�FRQVLGHUDWLRQV

7KH�WKUHH�GHVLJQ�HOHFWULFDO�FXUUHQW�GHQVLWLHV�DV�GHILQHG�LQ�����VKDOO�EH�FRQVLGHUHG�

�� WKH� �DYHUDJH�� PDLQWHQDQFH� HOHFWULFDO� FXUUHQW� GHQVLW\� VKDOO� EH� XVHG� WR� GHWHUPLQH� WKH� ZHLJKW� RI� WKH
DQRGHV�� 7KLV� FXUUHQW� GHQVLW\� LV� UHTXLUHG� WR�PDLQWDLQ� DQ� DGHTXDWH� SRODUL]DWLRQ� OHYHO� RI� WKH� VWUXFWXUH
GXULQJ�LWV�GHVLJQ�OLIH�

� WKH� LQLWLDO� HOHFWULFDO� FXUUHQW� GHQVLW\� VKDOO� EH� XVHG� WR� YHULI\� WKDW� WKH� RXWSXW� FXUUHQW� FDSDFLW\� RI� QHZ
DQRGHV��L�H��WKHLU�LQLWLDO�GLPHQVLRQV��LV�DGHTXDWH�WR�REWDLQ�D�FRPSOHWH�LQLWLDO�SRODUL]DWLRQ�RI�WKH�VWUXFWXUH
ZLWKLQ�D�IHZ�ZHHNV�

� WKH�UHSRODUL]DWLRQ�HOHFWULFDO�FXUUHQW�GHQVLW\�VKDOO�EH�XVHG�WR�YHULI\� WKDW� WKH�RXWSXW�FXUUHQW�FDSDFLW\�RI
WKH�DQRGHV�ZKHQ�WKH\�DUH�FRQVXPHG�WR�DQ�H[WHQW�FRPPHQVXUDWH�ZLWK�WKHLU�XWLOL]DWLRQ�IDFWRU��L�H��WKHLU
ILQDO� XVDEOH� GLPHQVLRQV� �VHH� %��� LQ� DQQH[� %��� LV� DGHTXDWH� WR� UHSRODUL]H� WKH� VWUXFWXUH� DIWHU� VHYHUH
VWRUPV�RU�DIWHU�PDULQH�JURZWK�FOHDQLQJ�RSHUDWLRQV�

$�ODUJH�YDULHW\�RI�VKDSHV�DQG�VL]HV�FDQ�EH�XVHG�WR�GHOLYHU�SURWHFWLYH�HOHFWULFDO�FXUUHQW�WR�WKH�VWUXFWXUH�LQ
RUGHU�WR�RSWLPL]H�WKH�HOHFWULFDO�FXUUHQW�GLVWULEXWLRQ��VHH�%���LQ�DQQH[�%��

7KH� SHUIRUPDQFH� RI� JDOYDQLF� DQRGHV� LQ� VHD� ZDWHU� GHSHQGV� FULWLFDOO\� XSRQ� WKH� DOOR\� FRPSRVLWLRQ�
SDUWLFXODUO\�ZKHQ�DOXPLQLXP�RU�]LQF�DOOR\V�DUH�XVHG��VHH�SU(1�������������

7KH�HOHFWURFKHPLFDO�SURSHUWLHV�RI�WKH�DQRGLF�PDWHULDO�VKRXOG�EH�GRFXPHQWHG�RU�GHWHUPLQHG�E\�DSSURSULDWH
WHVWV�

7KH�LQIRUPDWLRQ�UHTXLUHG�LQFOXGHV�

� WKH�GULYLQJ�YROWDJH�WR�SRODUL]HG�VWHHO��L�H��WKH�GLIIHUHQFH�EHWZHHQ�FORVHG�FLUFXLW�DQRGH�SRWHQWLDO�DQG�WKH
SRVLWLYH�OLPLW�RI�WKH�SURWHFWLRQ�SRWHQWLDO�FULWHULRQ�

� WKH�SUDFWLFDO�HOHFWULFDO�FXUUHQW�FDSDFLW\��DPSHUH�KRXU�SHU�NLORJUDP��RU�FRQVXPSWLRQ�UDWH��NLORJUDP�SHU
DPSHUH�SHU�\HDU��

� WKH�VXVFHSWLELOLW\�WR�SDVVLYDWLRQ�

� WKH�VXVFHSWLELOLW\�WR�LQWHUJUDQXODU�FRUURVLRQ�

��� *DOYDQLF�DQRGH�PDWHULDOV

*DOYDQLF�DQRGHV�DUH�PDQXIDFWXUHG�IURP�DOOR\V�RI�DOXPLQLXP��PDJQHVLXP�DQG�]LQF�

7KH�EDVLF�UHTXLUHPHQWV�IRU�DQRGH�PDWHULDOV�DUH�GHILQHG�LQ�SU(1������������

7KH�HQYLURQPHQWDO� LPSDFW�RI�DOOR\�PHWDO�FRPSRQHQWV� UHOHDVHG� LQWR� WKH�HOHFWURO\WH� �VHD�ZDWHU��VKRXOG�EH
WDNHQ�LQWR�FRQVLGHUDWLRQ�

����� $OXPLQLXP�DOOR\�DQRGHV

$OXPLQLXP�DOOR\�DQRGHV�FDQ�EH�XVHG�LQ�VHD�ZDWHU�RU�LQ�PDULQH�VHGLPHQWV�

7KH� EHKDYLRXU� RI� FHUWDLQ� DOXPLQLXP� DOOR\V� PD\� EH� DGYHUVHO\� DIIHFWHG� ZKHQ� FRYHUHG� ZLWK� PXG� DQG
SDUWLFXODUO\�DW�ORZ�FXUUHQW�RXWSXW�

7KH�DOOR\V�KDYH�D�GHFUHDVHG�HOHFWURFKHPLFDO�HIILFLHQF\�DW�HOHYDWHG�WHPSHUDWXUH�DQG�DOOR\V�PD\�QRW�HYHQ
EH�VXLWDEOH�ZKHQ�RSHUDWHG�DW�HOHYDWHG�WHPSHUDWXUHV�

7KH� DOOR\V� PD\� VXIIHU� LQWHUJUDQXODU� FRUURVLRQ� HYHQ� DW� ORZ� WHPSHUDWXUHV� DQG� FHUWDLQ� DOOR\V� FRQWDLQLQJ
PDJQHVLXP�PD\�DJH�ZLWK�ORVV�RI�PHFKDQLFDO�SURSHUWLHV�

����� 0DJQHVLXP�DOOR\�DQRGHV

0DJQHVLXP� DOOR\� DQRGHV� KDYH� YHU\� QHJDWLYH� SRWHQWLDOV� DQG� FDQ� GHOLYHU� KLJK� FXUUHQW� RXWSXWV�� 7KH\� FDQ
SURYLGH�DQ�DGHTXDWH�OHYHO�RI�FDWKRGLF�SURWHFWLRQ�ZLWK�RQO\�D�VPDOO�QXPEHU�RI�DQRGHV�
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7KHLU�KLJK�QHJDWLYH�SRWHQWLDO�PD\�LQFUHDVH�WKH�ULVNV�RI�K\GURJHQ�HPEULWWOHPHQW�RI�WKH�VWHHO�VWUXFWXUH�DQG�RI
FDWKRGLF�GLVERQGLQJ��DQG�WKHVH�ULVNV�VKRXOG�EH�DVVHVVHG�

����� =LQF�DOOR\�DQRGHV

=LQF�DOOR\�DQRGHV�FDQ�EH�XVHG�LQ�VHD�ZDWHU�RU�LQ�PDULQH�VHGLPHQWV�

&HUWDLQ�DOOR\V�PD\�VXIIHU�LQWHUJUDQXODU�FRUURVLRQ�SDUWLFXODUO\�DW�HOHYDWHG�WHPSHUDWXUHV�

$W�HOHYDWHG�WHPSHUDWXUHV�]LQF�DOOR\V�PD\�XQGHUJR�D�UHGXFWLRQ�LQ�GULYLQJ�SRWHQWLDO�DQG�FXUUHQW�FDSDFLW\�DQG
VKRXOG�QRW�EH�XVHG�DW�WHPSHUDWXUHV�H[FHHGLQJ�����&�XQOHVV�VXSSRUWHG�E\�DSSURSULDWH�WHVWV�

����� )DFWRUV�GHWHUPLQLQJ�WKH�DQRGH�FXUUHQW�RXWSXW�DQG�RSHUDWLQJ�OLIH

7KH�DERYH�DQRGLF�PDWHULDOV�KDYH�GLIIHUHQW�GULYLQJ�SRWHQWLDOV�ZKHQ�RSHUDWLQJ�LQ�D�VSHFLILHG�HQYLURQPHQW�

7KH�DQRGH�HOHFWULFDO�FXUUHQW�RXWSXW�GHSHQGV�RQ�WKH�HQYLURQPHQW�UHVLVWLYLW\�DQG�RQ�WKH�DQRGH�VKDSH�DQG
GLPHQVLRQV��UHIHU�WR�����DQG�DQQH[�%��

7KH�DERYH�DQRGLF�PDWHULDOV�KDYH�DOVR�GLIIHUHQW�VSHFLILF�FRQVXPSWLRQ�UDWHV�ZKHQ�RSHUDWLQJ� LQ�D�VSHFLILHG
HQYLURQPHQW�

7KHUHIRUH�� IRU� D� JLYHQ� HOHFWULFDO� FXUUHQW� RXWSXW�� WKH� DQRGH� OLIH� ZLOO� GHSHQG� RQ� WKH� DQRGLF� PDWHULDO
�FRQVXPSWLRQ�UDWH��DQG�LWV�ZHLJKW�

7KH�GLPHQVLRQV�DQG�QXPEHU�RI�DQRGHV�VKRXOG�EH�RSWLPL]HG� LQ�RUGHU� WR�PLQLPL]H� WKH� WRWDO�ZHLJKW�RI� WKH
JDOYDQLF�DQRGHV��DQG� LQ�RUGHU� WR�SURYLGH�D�SURWHFWLYH�HOHFWULFDO�FXUUHQW�JUHDWHU�RU�HTXDO� WR� WKH�SURWHFWLYH
HOHFWULFDO�FXUUHQW�UHTXLUHG�IRU�WKH�LQLWLDO�SRODUL]DWLRQ�DQG�UHSRODUL]DWLRQ�GXULQJ�WKH�OLIH�RI�WKH�VWUXFWXUH�

7KH�HOHFWULFDO�FXUUHQW�RXWSXW�LV�JLYHQ�E\�2KP¶V�ODZ�DV�H[SODLQHG�LQ�����

7KH�QHW�GULYLQJ�YROWDJH�EHWZHHQ�DQ�DQRGH�PDGH�RI�D�W\SLFDO�DOXPLQLXP�RU�]LQF�EDVHG�DOOR\�DQG�D�SRODUL]HG
VWUXFWXUH� DW� LWV� PLQLPXP� SURWHFWLRQ� OHYHO� �í�����9� YV�� $J�$J&O�VHD�ZDWHU�� LV� RQO\� RI������ 9� WR������9
DOWKRXJK�WKH�LQLWLDO�QHW�GULYLQJ�YROWDJH�LV�PXFK�KLJKHU��LQ�WKH�UDQJH�RI������9�WR������9�

7KH�DQRGH�OLIH�GXUDWLRQ�PD\�EH�GHWHUPLQHG�XVLQJ�WKH�IRUPXODH�JLYHQ�LQ�DQQH[�%�

��� /RFDWLRQ�RI�DQRGHV

����� &RUURVLRQ�SURWHFWLRQ�FRQVLGHUDWLRQV

7KH�JDOYDQLF�DQRGHV�VKRXOG�EH�GLVWULEXWHG�RYHU�WKH�VWHHO�VXUIDFH�LQ�SURSRUWLRQ�WR�WKH�ORFDO�FXUUHQW�GHPDQG
LQ�VXFK�D�ZD\�DV�WR�REWDLQ�D�XQLIRUP�FXUUHQW�GLVWULEXWLRQ��6RPH�SDUWLFXODU�VLWXDWLRQV�PD\�EHQHILW�IURP�WKH
XVH�RI�FRPSXWHU�PRGHOOLQJ�EDVHG�RQ�ILQLWH�HOHPHQWV�RU�ERXQGDU\�HOHPHQWV�PHWKRGV�RI�DQDO\VLV�

7KH�JDOYDQLF�DQRGHV�VKRXOG�EH�GLVWULEXWHG�LQ�DFFRUGDQFH�ZLWK�WKH�FDOFXODWHG�FXUUHQW�GHPDQGV�

6SHFLDO�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�DQ\�DUHD�RI�FRPSOH[�JHRPHWU\��$GGLWLRQDO�FDOFXODWLRQV�WR�DVVHVV
WKH�JDOYDQLF�DQRGHV�GLVWULEXWLRQ�PD\�EH�QHFHVVDU\�

1RGH� ZHOGV� DUH� RI� SULPDU\� LPSRUWDQFH� WR� WKH� LQWHJULW\� RI� VWUXFWXUHV�� 7KH\� DUH� DOVR� DUHDV� RI� FRPSOH[
JHRPHWU\�ZKHUH�WKH�UDWLR�RI�VWHHO�VXUIDFH�DUHD�WR�HOHFWURO\WH�YROXPH�PD\�OHDG�WR�SRRU�FXUUHQW�GLVWULEXWLRQ
�VKDGRZHG� ]RQHV� DQG� VKLHOGLQJ� HIIHFWV��� 7KHUHIRUH� WKH� HDUO\� SRODUL]DWLRQ� RI� QRGHV� LV� DOVR� RI� SULPDU\
LPSRUWDQFH�� 7KLV� LPSOLHV� WKDW� DQRGHV� VKRXOG� EH� ORFDWHG� RQ� WKH� VWUXFWXUH� VR� WKDW� QRGHV� ZLOO� EHFRPH
SRODUL]HG�DV�VRRQ�DV�SRVVLEOH�DIWHU�WKH�LQVWDOODWLRQ�RI�WKH�VWUXFWXUH�

7KH� DGHTXDF\� RI� WKH� FXUUHQW� GLVWULEXWLRQ� FDQ� EH� LPSURYHG� XVLQJ� D� JUHDWHU� QXPEHU� RI� JDOYDQLF� DQRGHV�
ZKLFK�KDYH�D�ORZHU�LQGLYLGXDO�HOHFWULFDO�FXUUHQW�RXWSXW�

����� 6WUXFWXUDO�LQWHJULW\�FRQVLGHUDWLRQV

*DOYDQLF�DQRGHV�VKRXOG�EH�DWWDFKHG�E\�ZHOGLQJ�WKHLU�LQVHUW�WR�WKH�VWUXFWXUH�LQ�VXFK�D�PDQQHU�WKDW�VWUHVVHV
DUH�PLQLPL]HG�DW�WKH�ZHOG�ORFDWLRQ�
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/RFDWLRQ�DQG�RULHQWDWLRQ�RI�DQRGHV�VKRXOG�WDNH�LQWR�DFFRXQW�WKH�IROORZLQJ�

� UHGXFH�ZDYH�FXUUHQW�LPSDFW�

� DYRLG�GDPDJH�IURP�IDOOLQJ�REMHFWV�

� UHGXFH�IDEULFDWLRQ��WUDQVSRUWDWLRQ�DQG�ODXQFKLQJ�LQGXFHG�SUREOHPV�

��� $QRGHV
�LQVHUWV�DQG�DWWDFKPHQWV�GHVLJQ

����� *HQHUDO

7KH�PHWKRG�RI�DWWDFKPHQW�RI�WKH�DQRGHV�WR�WKH�VWUXFWXUH�VKDOO�EH�JRYHUQHG�E\�WKHLU�W\SH�DQG�DSSOLFDWLRQ
EXW� ORZ�UHVLVWDQFH�HOHFWULFDO�FRQWDFW�VKDOO�EH�PDLQWDLQHG�WKURXJKRXW�WKH�RSHUDWLQJ�OLIH�RI�WKH�DQRGHV��7KH
GHVLJQ� RI� WKH� DWWDFKPHQWV� VKDOO� EH� LQ� DFFRUGDQFH� ZLWK� WKH� GHVLJQ� FRGH� IRU� WKH� VWUXFWXUH�� 7KHVH
UHTXLUHPHQWV�PD\�DIIHFW�WKH�GHVLJQ�RI�WKH�DQRGH�LQVHUW�

7KH�VXSSRUWV�PD\�EH�DQ�H[WHQVLRQ�RI�WKH�LQVHUW�RI�WKH�DQRGHV�RU�DQ�LQWHJUDO�SDUW�DQG�VKRXOG�EH�RI�ZHOGDEOH
VWUXFWXUDO�VWHHO�

7KH�JDOYDQLF�DQRGHV�FDQ�EH�DWWDFKHG�WR�WKH�VWUXFWXUH�DV�IROORZV�

� WKH�DQRGH�VXSSRUWV�FDQ�EH�ZHOGHG�GLUHFWO\�RQ�D�WKLFN�ZDOOHG�FRPSRQHQW�RI�WKH�VWUXFWXUH�

� GRXEOHU� SODWHV� FDQ� EH�ZHOGHG� GLUHFWO\� RQ� D� FRPSRQHQW� RI� WKH� VWUXFWXUH�� WKH� DQRGH� VXSSRUWV� EHLQJ
ZHOGHG�RQ�WKH�GRXEOHU�SODWHV�SRVVLEO\�UHLQIRUFHG�E\�PHDQV�RI�JXVVHWV�

*XVVHWV�VKRXOG�EH�XVHG�HLWKHU�RQ�KLJKO\�VWUHVVHG�IUDPH�PHPEHUV�RU�RQ�IDWLJXH�VHQVLWLYH�FRPSRQHQWV�RU
DUHDV�

7KH�GHVLJQ�RI�GRXEOHU�SODWHV�DQG�JXVVHWV�VKRXOG�EH�VXSSRUWHG�E\�D�VWUHQJWK�FDOFXODWLRQ�

'RXEOHU�SODWHV�VKDOO�KDYH�URXQGHG�FRUQHUV�WR�DYRLG�VWUHVV�FRQFHQWUDWLRQV�

7KH�ZHOGLQJ�RI�WKH�DQRGHV�WR�WKH�VWUXFWXUH�VKDOO�EH�SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�WKH�GHVLJQ�FRGH�IRU�WKH
VWUXFWXUH�DQG� LV�RXWVLGH� WKH�VFRSH�RI� WKLV�GRFXPHQW��+RZHYHU�� WKH�ZHOGLQJ�RI�GRXEOHU�SODWHV�DQG�DQRGH
VXSSRUWV�RQ�ORDG�FDUU\LQJ�FRPSRQHQWV�VKDOO�EH�SHUIRUPHG�E\�D�TXDOLILHG�ZHOGHU�XVLQJ�D�TXDOLILHG�ZHOGLQJ
SURFHGXUH�� 7KHVH� ZHOGV� VKRXOG� EH� VXEMHFW� WR� QRQ� GHVWUXFWLYH� WHVWLQJ� H[DPLQDWLRQ�� W\SLFDOO\� PDJQHWLF
SDUWLFOH�LQVSHFWLRQ�RU�G\H�SHQHWUDWLRQ�

����� 6OHQGHU�JDOYDQLF�DQRGHV�ZLWK�VWDQG�RII�OHJV

7KH� LQVHUW� RI� WKH� VWDQG�RII� JDOYDQLF� DQRGHV� VKRXOG� EH� SUHIHUDEO\� F\OLQGULFDO� LQ� RUGHU� WR� DYRLG� JDV
HQWUDSPHQW�GXULQJ�WKH�DOOR\�FDVWLQJ��+RZHYHU��RWKHU�VKDSHV�RI�LQVHUW�PD\�EH�FRQVLGHUHG�

7KH�GLPHQVLRQV�RI� WKH� LQVHUW�DQG� WKH�VXSSRUWV�DUH� WR�EH�GHVLJQHG� WDNLQJ� LQWR�DFFRXQW� WKH�ZHLJKW�RI� WKH
DQRGLF�DOOR\�DQG�ZLWK�WKH�YDULRXV�HQYLURQPHQWDO�ORDGLQJ�FRQGLWLRQV�DV�GHWDLOHG�LQ�������

����� )ODW�SODWH�JDOYDQLF�DQRGHV

7KH�LQVHUWV�RI�IODW�SODWH�JDOYDQLF�DQRGHV�VKRXOG�EH�PDGH�RI�IODW�RU�DQJOH�EDUV��WKH�VL]HV�RI�ZKLFK�VKRXOG�EH
EDVHG�RQ�WKH�DQRGH�ZHLJKWV�DQG�GLPHQVLRQV�

7KHVH� LQVHUWV�JHQHUDOO\�SURWUXGH� IURP� WKH� ODWHUDO� IDFHV�RI�DQRGHV� LQ�RUGHU� WR�HQDEOH� WKHLU�ZHOGLQJ� WR� WKH
VWUXFWXUH�

7KLV�W\SH�RI�JDOYDQLF�DQRGH�LV�XVHG�ZKHUH�VSDFH�OLPLWDWLRQV�RU�PRXQWLQJ�FRQVLGHUDWLRQV�VR�GLFWDWH�

������ 6WUXFWXUDO�FRQVLGHUDWLRQV

7KH�LQVHUWV�DQG�VXSSRUWV�RI�WKH�DQRGHV�VKDOO�KDYH�VXIILFLHQW�VWUHQJWK�WR�VXVWDLQ�WKH�IROORZLQJ�FRQGLWLRQV�

� SUH�VHUYLFH�FRQGLWLRQV�LQFOXGLQJ�WKH�VWUXFWXUH�IDEULFDWLRQ��WKH�WUDQVSRUWDWLRQ��WKH�ODXQFKLQJ�DQG�WKH�SLOH
GULYLQJ�RSHUDWLRQV�
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� PRWLRQV�DQG�DFFHOHUDWLRQV�RI� WKH�VWUXFWXUH�RQ� WKH� WUDQVSRUWDWLRQ�EDUJH�FDQ�EH�SUHGLFWHG� IURP�D
PRWLRQ� VLPXODWLRQ�� 7KH� PD[LPXP� FDOFXODWHG� DFFHOHUDWLRQ� RI� WKH� JDOYDQLF� DQRGHV� FDQ� EH
GHWHUPLQHG�IURP�WKLV�VLPXODWLRQ�

� VRPH�JDOYDQLF�DQRGHV�PD\�RYHUKDQJ�RQ�WKH�RXWHU�SDUW�RI�WKH�VWUXFWXUH��GLS�LQWR�WKH�VHD�GXULQJ�WKH
VHD�WUDQVSRUWDWLRQ�DQG�WKHUHIRUH�EH�VXEMHFW�WR�VODPPLQJ�IRUFHV�

� WKH�ODXQFKLQJ�RI�WKH�VWUXFWXUH�IURP�WKH�WUDQVSRUWDWLRQ�EDUJH�PD\�DOVR�LQGXFH�VODPPLQJ�IRUFHV�WR
WKH�DQRGHV�DV�WKH�VWUXFWXUH�HQWHUV�LQWR�WKH�ZDWHU��7KLV�VODPPLQJ�LV�GLVFXVVHG�LQ�DQQH[�&�

-� anode attachments are also subject to fatigue due to pile driving operations or to wave loading;

-� in-service conditions including fatigue from wave loading and extreme weather conditions.

� 'HVLJQ�RI�LPSUHVVHG�FXUUHQW�V\VWHP

��� *HQHUDO

7KH� LPSUHVVHG�FXUUHQW�V\VWHP�SURYLGHV�SURWHFWLRQ�RI� WKH�VWHHO�VWUXFWXUH�E\�FRQQHFWLQJ� LW� WR� WKH�QHJDWLYH
WHUPLQDO� RI� D� FRQWUROODEOH�SRZHU� VRXUFH�� VXFK�DV�D� WUDQVIRUPHU� UHFWLILHU��ZKLFK� LV� QRUPDOO\� XVHG�� DQG�E\
FRQQHFWLQJ�WKH�SRVLWLYH�WHUPLQDO�RI�WKLV�SRZHU�VRXUFH�WR�D�QXPEHU�RI�LPSUHVVHG�FXUUHQW�DQRGHV�

7KH�HOHFWULFDO�FXUUHQW�RXWSXW�GHOLYHUHG�E\�WKH�WUDQVIRUPHU�UHFWLILHU�LV�FRQWUROOHG�GXULQJ�WKH�H[SHFWHG�OLIHWLPH
RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�LQ�RUGHU�WR�REWDLQ�DQG�PDLQWDLQ�DQ�DGHTXDWH�SURWHFWLRQ�SRWHQWLDO�OHYHO�RQ
WKH�ZKROH�VWHHO�VXUIDFH�RI�WKH�VWUXFWXUH�

7KH�GHVLJQ�FDOFXODWLRQV�DQG�VSHFLILFDWLRQ�VKDOO�SURYLGH�GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�IROORZLQJ�

� GHVLJQ�EDVLV�

� FDOFXODWLRQV�DQG�GHVLJQ�RI�HTXLSPHQW�

� JHQHUDO�DUUDQJHPHQW�RI�WKH�HTXLSPHQW�

� VSHFLILFDWLRQ�RI�HTXLSPHQW� �VXFK�DV� WUDQVIRUPHU� UHFWLILHU��DQRGHV��FRQQHFWLRQ�FDEOHV�DQG�FRQQHFWLRQ
DQG�SURWHFWLRQ�GHYLFHV��PHDVXUHPHQW�HOHFWURGHV��

� LQVWDOODWLRQ�VSHFLILFDWLRQV�DQG�GHWDLOV�

� PRQLWRULQJ�VSHFLILFDWLRQ�

��� 'HVLJQ�FRQVLGHUDWLRQV

7KH� LPSUHVVHG�FXUUHQW� V\VWHP� IRU� IL[HG� VWHHO� RIIVKRUH�VWUXFWXUHV�XVXDOO\� LQFOXGHV�D� YDULDEOH� WUDQVIRUPHU
UHFWLILHU�DQG�RQH�RU�VHYHUDO�DQRGHV�

0DQXDOO\� DGMXVWDEOH� UHFWLILHUV� DUH� JHQHUDOO\� VHOHFWHG� EHFDXVH� WKH� FXUUHQW� GHPDQG� GRHV� QRW� YDU\
VLJQLILFDQWO\�ZLWK�WLPH�

5HFWLILHUV�ZLWK�DXWRPDWLF�SRWHQWLDO�FRQWURO�PD\�EH�XVHG�LQ�SDUWLFXODU�FDVHV�ZKHUH�WKH�HQYLURQPHQW�FRQGLWLRQ
DQG�WKH�VWUXFWXUH�FRQILJXUDWLRQ�LQGXFH�ODUJH�DQG�IUHTXHQW�YDULDWLRQV�RI�WKH�FXUUHQW�GHPDQG�

6SHFLILF�DUHDV�SUHVHQWLQJ�SDUWLFXODU�VLWXDWLRQV�PD\�HYHQ�UHTXLUH�WKH�FRQVLGHUDWLRQ�RI�D�PXOWL�]RQH�FRQWURO
V\VWHP�LQ�RUGHU�WR�DGDSW�DQG�RSWLPL]H�WKH�FXUUHQW�GLVWULEXWLRQ�WR�WKH�SURWHFWLRQ�GHPDQGV��WKH�FRQWURO�RI�WKH
SURWHFWLRQ�RI�HDFK�]RQH�EHLQJ�SHUIRUPHG�E\�D�VHSDUDWH�VSHFLILF�LPSUHVVHG�FXUUHQW�V\VWHP�

7KH�QXPEHU�DQG�ORFDWLRQ�RI�WKH�DQRGHV�VKDOO�EH�GHWHUPLQHG�LQ�RUGHU�WR�DFKLHYH��DV�IDU�DV�LV�SUDFWLFDO��DQ
DGHTXDWH�SURWHFWLYH�SRWHQWLDO�OHYHO�
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,QGLYLGXDO� LPSUHVVHG� FXUUHQW� DQRGHV� XVXDOO\� GHOLYHU� KLJKHU� HOHFWULFDO� FXUUHQWV� WKDQ� JDOYDQLF� DQRGHV�
WKHUHIRUH�ZLWK� LPSUHVVHG�FXUUHQW�DQRGHV�HLWKHU�GLHOHFWULF� VKLHOGV�RU� ODUJHU�DQRGH� WR� VWUXFWXUH�VHSDUDWLRQ
VKRXOG�EH�XVHG�WR�SUHYHQW� ORFDOL]HG�RYHUSRODUL]DWLRQ�DQG�LPSURYH�WKH�HOHFWULFDO�FXUUHQW�GLVWULEXWLRQ� WR� WKH
FDWKRGH�

7KH�FDOFXODWHG�WRWDO�HOHFWULFDO�FXUUHQW��,WF��GHPDQG�IRU� WKH�SURWHFWLRQ�RI�D�SDUW�RU�]RQH�RI� WKH�VWUXFWXUH� LV

JLYHQ�E\�WKH�IROORZLQJ�UHODWLRQ�

,WF� �6G

ZKHUH�

6 LV�WKH�WRWDO�DUHD�RI�WKH�SDUW�RU�]RQH�FRQVLGHUHG��LQ�VTXDUH�PHWUHV�

G LV� WKH�SURWHFWLYH�HOHFWULFDO�FXUUHQW�GHQVLW\�ZKLFK�DOORZV� WKH�DGHTXDWH�SRODUL]DWLRQ�RI�VWHHO� LQ� WKH
HQYLURQPHQW�FRQVLGHUHG��LQ�PLOOLDPSHUH�SHU�VTXDUH�PHWUH�

7KH�HOHFWULFDO�FXUUHQW�GHQVLW\�WR�EH�XVHG�IRU�WKH�GHVLJQ�LV�WKH�KLJKHVW�RI� WKH� LQLWLDO��VWHDG\�VWDWH�DQG�ILQDO
UHSRODUL]DWLRQ�HIIHFWLYH�YDOXHV��7KH�LQLWLDO�YDOXHV�ZLOO�EH�XVHG�IRU�EDUH�VWHHO��)RU�FRDWHG�VWHHO��WKH�YDOXH�WR
EH�XVHG�GHSHQGV�RQ�WKH�FRDWLQJ�EUHDNGRZQ�IDFWRU�DQG�VKDOO�EH�HYDOXDWHG�

7R� FRPSHQVDWH� IRU� D� OHVV� HIILFLHQW� FXUUHQW� GLVWULEXWLRQ� �VPDOO� QXPEHU� RI� DQRGHV��� WKH� LPSUHVVHG� FXUUHQW
FDWKRGLF�SURWHFWLRQ�V\VWHP�VKRXOG�EH�GHVLJQHG�WR�EH�DEOH�WR�SURYLGH������WR�����WLPHV�WKH�FDOFXODWHG�WRWDO
FXUUHQW�GHPDQG��ZKLFK�LV�WKH�GHVLJQ�WRWDO�HOHFWULFDO�FXUUHQW�GHPDQG��,W��

,W� �������WR�����,WF�

��� (TXLSPHQW�FRQVLGHUDWLRQV

����� 'LUHFW�FXUUHQW�SRZHU�VRXUFH

7KH�WUDQVIRUPHU�UHFWLILHU�RU�FRQWUROODEOH�'&�JHQHUDWRU�VKRXOG�EH�DEOH�WR�GHOLYHU�D�FXUUHQW�HTXDO�WR�RU�JUHDWHU
WKDQ������WR�����WLPHV�WKH�VXP�RI�FDOFXODWHG�WRWDO�HOHFWULFDO�FXUUHQW�GHPDQGV�IRU�WKH�]RQHV�RU�SDUWV�RI�WKH
VWUXFWXUH�WKH\�DUH�LQWHQGHG�WR�SURWHFW�

7KH�RXWSXW�YROWDJH�VKRXOG�WDNH�LQWR�DFFRXQW�WKH�UHVLVWDQFH�RI�WKH�HOHFWULF�FLUFXLW��FDEOHV��DQRGHV��DQG�WKH
EDFN�H�P�I�� EHWZHHQ� WKH�DQRGH�DQG� WKH�FDWKRGH��7KH�EDFN�H�P�I�� LV� WKH� QDWXUDOO\� RFFXUULQJ� RSHQ�FLUFXLW
SRWHQWLDO�GLIIHUHQFH�EHWZHHQ�WKH�DQRGH�DQG�WKH�FDWKRGH�LQ�VHD�ZDWHU�

7KH� WUDQVIRUPHU� UHFWLILHU� VKRXOG� EH� DEOH� WR� GHOLYHU� VXIILFLHQW� FXUUHQW� WR� PDLQWDLQ� WKH� VWHHO�VHD
ZDWHU�UHIHUHQFH�HOHFWURGH�SRWHQWLDO�ZLWKLQ�WKH�GHVLJQ�UDQJH�

����� $QRGHV

$QRGHV�XVHG�IRU�LPSUHVVHG�FXUUHQW�V\VWHPV�FDQ�EH�RI�WZR�PDLQ�W\SHV��VHPL�FRQVXPDEOH�RU�LQHUW�DQRGHV�

,QHUW�DQRGHV�DUH�SUHIHUUHG�IRU�KLJK�RXWSXW�FXUUHQWV�

7KH�VHPL�FRQVXPDEOH�DQRGHV�DUH�EDVHG�RQ�JUDSKLWH��VLOLFRQ�LURQ��PDJQHWLWH��HWF�

7KH� LQHUW�DQRGHV�DUH�PDGH�RI�SODWLQXP�FRDWHG�RU�FODG� WLWDQLXP��QLRELXP�RU� WDQWDOXP�ZLWK�D� WKLQ� OD\HU�RI
SODWLQXP�DSSOLHG�WR�WKH�VXEVWUDWH�RU�RI�PL[HG�PHWDO�R[LGH�DFWLYDWHG�WLWDQLXP��3ODWLQXP�LV�DSSOLHG�LQ�D�WKLQ
OD\HU�RQ�WKH�YDULRXV�VXEVWUDWD�

6HH�DQQH[�(�IRU�LPSUHVVHG�FXUUHQW�DQRGH�SHUIRUPDQFH�FKDUDFWHULVWLFV�

7KH� LQVWDOODWLRQ�V\VWHP�DQG�DWWDFKPHQW�GHYLFHV�RI�DQRGHV�RI� LPSUHVVHG�FXUUHQW�V\VWHPV�DUH�FULWLFDO�ZLWK
UHVSHFW� WR�PHFKDQLFDO�GDPDJH�EHFDXVH� IHZ�DQRGHV�DUH� LQYROYHG�DW� UHODWLYHO\�KLJK�RXWSXW� FXUUHQWV��7KH
ORVV�RI�DQ�DQRGH�PD\�VLJQLILFDQWO\�UHGXFH�WKH�SHUIRUPDQFH�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�

7KHUHIRUH��WKH�LQVWDOODWLRQ�V\VWHP�DQG�DWWDFKPHQW�GHYLFHV�RI�DQRGHV�VKDOO�EH�GHVLJQHG�LQ�RUGHU�WR�KDYH�D
KLJK�OHYHO�RI�UHVLVWDQFH�WR�PHFKDQLFDO�GDPDJH�
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7KH� GHVLJQ� VKDOO� LQFOXGH� PHDVXUHV� WR� PLQLPL]H� WKH� ULVN� RI� GLUHFW� FRQWDFW� �VKRUW� FLUFXLW� RI� WKH� FDWKRGLF
SURWHFWLRQ�V\VWHP��EHWZHHQ�WKH�DQRGHV�DQG�WKH�VWUXFWXUH�

,W�VKRXOG�EH�FRQILUPHG�WKDW�WKH�DQRGHV�DUH�FDSDEOH�RI�DGHTXDWHO\�GLVWULEXWLQJ�WKH�GHVLJQ�FXUUHQW�WKDW�ZRXOG
EH�VXSSOLHG�E\�'&�VRXUFHV�

����� 'LHOHFWULF�VKLHOGV

0DWHULDOV�VHOHFWHG�VKDOO�EH�VXLWDEOH�IRU�WKH�LQWHQGHG�VHUYLFH�

/LTXLG�DSSOLHG�FRDWLQJV��SUHIDEULFDWHG�SODVWLF�RU�HODVWRPHULF�VKHHWV�FDQ�EH�XVHG�RQ�WKH�VWUXFWXUH�DGMDFHQW
WR�WKH�DQRGHV��RU�LQFRUSRUDWHG�LQWR�WKH�DQRGH�DVVHPEO\�

7KH�HOHFWURFKHPLFDO� UHDFWLRQV�RFFXUULQJ�DW� WKH�DQRGH�DQG�FDWKRGH�VXUIDFHV�SURGXFH�FRUURVLYH�SURGXFWV
DQG�JDVHV�ZKLFK�PD\�GHWHULRUDWH�WKH�GLHOHFWULF�VKLHOG�RU�LQGXFH�LWV�GLVERQGLQJ�

7KH� GHVLJQ� RI� WKH� GLHOHFWULF� VKLHOG� VKRXOG� WDNH� LQWR� DFFRXQW� WKH� SRVVLEOH� GHWHULRUDWLRQ� DQG� DJHLQJ
FKDUDFWHULVWLFV�RI�WKH�PDWHULDOV�

����� 5HIHUHQFH�HOHFWURGHV

5HIHUHQFH�HOHFWURGHV�DUH�XVHG�WR�PHDVXUH�WKH�VWHHO�WR�HOHFWURO\WH�SRWHQWLDO�DQG�PD\�EH�XVHG�WR�FRQWURO�WKH
RXWSXW�FXUUHQW�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP��VHH�FODXVH���

:KHQ�UHIHUHQFH�HOHFWURGHV�DUH�XVHG�WR�FRQWURO�WKH�LPSUHVVHG�FXUUHQW�V\VWHP��WKH\�VKRXOG�EH�LQVWDOOHG�DW
ORFDWLRQV�GHWHUPLQHG�E\�FDOFXODWLRQV�RU�H[SHULHQFH� WR�HQVXUH� WKH�SRWHQWLDO�RI� WKH�VWUXFWXUH� LV�PDLQWDLQHG
ZLWKLQ�WKH�GHVLJQ�VHW�OLPLWV�

3UHFDXWLRQV�VKRXOG�EH�WDNHQ�LQ�RUGHU�WR�DYRLG�DQ\�GLUHFW�HOHFWULFDO�FRQWDFW�EHWZHHQ�WKH�HOHFWURGHV�DQG�WKH
VWHHO�VWUXFWXUH�

����� &DEOHV��FRQQHFWLRQV

$OO�FDEOHV�VKDOO�EH�DGHTXDWHO\�SURWHFWHG�WR�DYRLG�DQ\�PHFKDQLFDO�GDPDJH��6WHHO�FRQGXLWV�PD\�EH�XVHG�IRU
WKLV�SXUSRVH�

7KH�HOHFWULFDO� FRQQHFWLRQ�EHWZHHQ� WKH�DQRGH�FDEOH�DQG� WKH�DQRGH�VKDOO� EH�ZDWHUWLJKW�DQG�PHFKDQLFDOO\
VHFXUHG�

7KH�FDEOH�DQG�FRQQHFWLRQV�LQVXODWLRQ�PDWHULDOV�VKDOO�EH�UHVLVWDQW�WR�WKH�HQYLURQPHQWDO�FRQGLWLRQV��FKORULQH�
K\GURFDUERQV�DQG�DQ\�RWKHU�GHOHWHULRXV�FKHPLFDOV�WKDW�PD\�EH�SUHVHQW�

7KH�FURVV��VHFWLRQ�RI�FDEOHV�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�PHFKDQLFDO�UHTXLUHPHQWV��WKH�FXUUHQW
UDWLQJ�DQG�WKH�YROWDJH�GURS�IRU�WKH�FDEOH�OHQJWK�FRQVLGHUHG�

��� /RFDWLRQ�FRQVLGHUDWLRQV

7KH�HOHFWURGHV�DQG�DQRGHV�ORFDWLRQ�VKRXOG�

� UHGXFH�ZDYH�FXUUHQW�LPSDFW�RQ�DQRGH�IL[LQJ�GHYLFHV�

� DYRLG�GDPDJH�IURP�IDOOLQJ�REMHFWV�

� UHGXFH�IDEULFDWLRQ��WUDQVSRUWDWLRQ�DQG�ODXQFKLQJ�LQGXFHG�SUREOHPV�

� DYRLG�GDPDJH�IURP�GUDJJLQJ�REMHFWV�

&DEOHV�VKRXOG�EH�LQVWDOOHG�LQ�FRQGXLWV��WKH�ORFDWLRQ�DQG�LQVWDOODWLRQ�RI�ZKLFK�VKRXOG�FRPSO\�ZLWK�WKH�DERYH
UXOHV�

� 'HVLJQ�RI�PRQLWRULQJ�V\VWHPV

3HUPDQHQWO\�LQVWDOOHG�PRQLWRULQJ�V\VWHPV�VKDOO�EH�XVHG�ZLWK�LPSUHVVHG�FXUUHQW�V\VWHPV�DQG�PD\�EH�XVHG
ZLWK�JDOYDQLF�DQRGH�V\VWHPV�
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7KH�SRUWDEOH�HTXLSPHQW�XVHG�IRU�SHULRGLF�VXUYH\V�DUH�QRW�LQFOXGHG�LQ�WKH�PRQLWRULQJ�V\VWHP�

��� 2EMHFWLYHV

7KH�PRQLWRULQJ�V\VWHP�RI�D�FDWKRGLF�SURWHFWLRQ�V\VWHP�PHDVXUHV�DQG�PD\�EH�XVHG�WR�FRQWURO�WKH�RSHUDWLQJ
SDUDPHWHUV�DQG�WKH�HIIHFWLYHQHVV�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�

7KH� FDWKRGLF� SURWHFWLRQ� LV� DQ� DFWLYH� V\VWHP�� L�H�� LW� LV� HIIHFWLYH� RQO\� ZKHQ� WKH� JDOYDQLF� DQRGHV� RU� WKH
LPSUHVVHG� FXUUHQW� V\VWHP� DUH� RSHUDWLQJ� DQG� SURYLGH� DGHTXDWH� SRODUL]DWLRQ� RI� WKH� VWHHO� WR� DFKLHYH� WKH
SURWHFWLRQ�FULWHULD�VWDWHG�

7KHUHIRUH�� WKH� VWHHO� SRWHQWLDO� VKRXOG� EH�PHDVXUHG� GXULQJ� WKH� OLIH� RI� WKH� VWUXFWXUH� LQ� RUGHU� WR� YHULI\� WKH
DGHTXDF\�RI�WKH�SURWHFWLRQ�

7KH�PHDVXUHPHQW�RI�WKH�DQRGH�HOHFWULFDO�FXUUHQW�RXWSXW�JLYHV�DGGLWLRQDO�LQIRUPDWLRQ�ZKLFK�PD\�EH�XVHG�WR
YHULI\�WKDW�WKH�LQVWDOODWLRQ�LV�RSHUDWLQJ�SURSHUO\�DQG�JLYHV�DQ�LQGLFDWLRQ�RQ�WKH�SRVVLEOH�UHPDLQLQJ�OLIH�WLPH�RI
JDOYDQLF�DQRGHV��VHH��������

��� 'HVFULSWLRQ

7KH�PRQLWRULQJ�V\VWHP�PD\�LQFOXGH�WKH�IROORZLQJ�

� SHUPDQHQW�UHIHUHQFH�HOHFWURGHV�
7KH�UHIHUHQFH�HOHFWURGHV�VKRXOG�EH�LQVWDOOHG�DQG�VHFXUHG�RQ�HDFK�LPPHUVHG�OHYHO�RI�WKH�VWUXFWXUH�
FORVH�WR�WKH�VWHHO�VXUIDFH��DQG�DW�ORFDWLRQV�DV�PHQWLRQHG�LQ�������
7KHVH�UHIHUHQFH�HOHFWURGHV�VKDOO�EH�HOHFWULFDOO\�LQVXODWHG�IURP�WKH�VWUXFWXUH�DQG�FRQQHFWHG�WR�WKH�GDWD
WUDQVPLVVLRQ�V\VWHP�

� SHUPDQHQWO\�PRQLWRUHG�JDOYDQLF�DQRGHV�
0RQLWRUHG�JDOYDQLF�DQRGHV�VKRXOG�EH�WDNHQ�IURP�WKH�EDWFK�RI�JDOYDQLF�DQRGHV�LQWHQGHG�WR�SURWHFW�WKH
VWUXFWXUH�DQG�HTXLSSHG�DV�IROORZV�

� WZR� LQVXODWLQJ� MRLQWV� WR� EH� LQVHUWHG� EHWZHHQ� WKH� JDOYDQLF� DQRGH� VXSSRUWV� DQG� WKH� VWUXFWXUH�
7KHUHIRUH��WKH�RULJLQDO�VXSSRUWV�PD\�UHTXLUH�WR�EH�FXW�IRU�LQVHUWLRQ�RI�WKH�LQVXODWLQJ�MRLQWV�DV�WKHVH
LQVXODWLQJ�MRLQWV�FDQQRW�EH�ILWWHG�ZKHUH�WKHUH�DUH�JXVVHWV�DQG�WKHLU�GLUHFW�ZHOGLQJ�RQ�WKH�VWUXFWXUH
RU� RQ� D� GRXEOHU� SODWH� PD\� FDXVH� SUREOHPV� LQ� IL[LQJ� WKH� PHDVXUHPHQW� HTXLSPHQW� VWLSXODWHG
KHUHDIWHU�

� RQH� FDOLEUDWHG� VKXQW� LQ� RUGHU� WR� VKRUW�FLUFXLW� RQH�RI� WKH� DERYH�PHQWLRQHG� LQVXODWLQJ� MRLQWV�� 7KH
VKXQW� VKRXOG� EH� SUHIHUDEO\� LQVWDOOHG� LQVLGH� WKH� LQVXODWLQJ� MRLQW�� 7KLV� VKXQW� VKRXOG� EH� ILWWHG�ZLWK
FDEOHV� FRQQHFWHG� WR� WKH� GDWD� WUDQVPLVVLRQ� V\VWHP�� 7KH� VKXQW� DQG� LQVXODWLQJ� MRLQW� DVVHPEO\
VKRXOG�EH�SUHIHUDEO\�ILOOHG�RU�VXUURXQGHG�ZLWK�HSR[\�UHVLQ�RU�DQ�HTXLYDOHQW�LQVXODWLQJ�FRPSRXQG�

� RQH�UHIHUHQFH�HOHFWURGH�PD\�EH�LQVWDOOHG�DV�FORVH�DV�SRVVLEOH�WR�WKH�JDOYDQLF�DQRGH�VXUIDFH�EXW
LQ� VXFK� D�ZD\� WR� DOORZ�ZDWHU� FLUFXODWLRQ� EHWZHHQ� WKH� DQRGH� DQG� WKH� HOHFWURGH�� 7KH� UHIHUHQFH
HOHFWURGH�VKDOO�QRW�EHFRPH�FRQWDPLQDWHG�ZLWK�WKH�DQRGH�R[LGDWLRQ�SURGXFWV��,W�VKDOO�EH�HOHFWULFDOO\
LQVXODWHG�IURP�WKH�VWUXFWXUH�DQG�FRQQHFWHG�WR�WKH�GDWD�WUDQVPLVVLRQ�V\VWHP�

� FRQGXLW�V\VWHPV�DQG�FDEOHV�
$OO�FDEOHV�FRQQHFWLQJ�HTXLSPHQW�VKDOO�EH�RI�DQ�XQGHUZDWHU�W\SH�DQG�VKRXOG�UXQ�WKURXJK�FRQGXLWV�
7KH�FRQGXLWV�VKDOO�EH�VL]HG�DQG�VHFXUHG�DFFRUGLQJ�WR�WKH�QXPEHU�DQG�VL]HV�RI�WKH�FDEOHV�DQG
DFFRUGLQJ�WR�WKH�ORDGLQJ�WKH\�DUH�OLNHO\�WR�HQFRXQWHU�
7KH\�DUH�JHQHUDOO\�VFUHZHG�WRJHWKHU�DQG�VHFXUHG��SUHIHUDEO\�E\�ZHOGLQJ��WR�WKH�VWUXFWXUH�XVLQJ�VWHHO
VXSSRUWV�
7KH�GHVLJQ�RI�WKH�VXSSRUWV�DQG�WKH�GLVWDQFH�WR�EH�FRQVLGHUHG�EHWZHHQ�FRQVHFXWLYH�VXSSRUWV�VKRXOG
EH�GHWHUPLQHG�DFFRUGLQJ�WR�WKH�FKDUDFWHULVWLFV�RI�WKH�VWHHO�WXEH�WR�EH�VXSSRUWHG�DQG�DFFRUGLQJ�WR
FRQGLWLRQV�DV�GHWDLOHG�LQ�������

� MXQFWLRQ�ER[HV�
7KH�MXQFWLRQ�ER[HV�VKRXOG�EH�DGHTXDWH�IRU�WKH�QXPEHU�RI�XQGHUZDWHU�FRQQHFWLQJ�FDEOHV��(DFK
MXQFWLRQ�ER[�VKDOO�EH�VHFXUHG�WR�WKH�VWUXFWXUH�DQG�WKH�ILWWLQJ�VKRXOG�EH�DEOH�WR�ZLWKVWDQG�WKH
HQYLURQPHQWDO�FRQGLWLRQV��,W�VKDOO�EH�HTXLSSHG�ZLWK�FDEOH�WHUPLQDOV�WR�FRQQHFW�WKH�FDEOHV�IURP�WKH
PRQLWRUHG�DQRGHV�DQG�UHIHUHQFH�HOHFWURGHV�WR�WKH�GDWD�WUDQVPLVVLRQ�V\VWHP�
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� GDWD�WUDQVPLVVLRQ�V\VWHP�V��DOORZLQJ�WUDQVPLVVLRQ�RI�VLJQDO�ZLWKRXW�FDEOHV�
7KH�GDWD�WUDQVPLVVLRQ�V\VWHP�PD\�FRQVLVW�RI�PXOWLSOH�FRQGXFWRU�FDEOH�V��RU�DFRXVWLF�WUDQVGXFHU�V��RU
DQ\�RWKHU�HIIHFWLYH�V\VWHP�V��DV�UHTXLUHG�E\�WKH�GHVLJQ�RI�WKH�PRQLWRULQJ�V\VWHP��,WV�LQVWDOODWLRQ�DQG
ORFDWLRQ�VKDOO�DOORZ�DQ�HIIHFWLYH�DQG�UHOLDEOH�WUDQVPLVVLRQ�RI�GDWD��,W�VKDOO�EH�ILWWHG�ZLWK�DGHTXDWH
SURWHFWLRQ�GHYLFHV�WR�HQVXUH�LWV�FRPSOHWH�SURWHFWLRQ�DJDLQVW�WKH�XQGHUZDWHU�HQYLURQPHQW��VXFK�DV
PHFKDQLFDO�SURWHFWLRQ��FRUURVLRQ�SURWHFWLRQ��ZDWHU�LQJUHVV�SURWHFWLRQ��
7KH�GDWD�WUDQVPLVVLRQ�V\VWHP�VKDOO�EH�OLQNHG�WR�WKH�DERYH�PHQWLRQHG�HTXLSPHQW��PRQLWRUHG�JDOYDQLF
DQRGHV��LQGHSHQGHQW�PHDVXUHPHQW�HOHFWURGHV�DQG�MXQFWLRQ�ER[HV��DV�DSSOLFDEOH�

��� 3RWHQWLDO�PHDVXUHPHQWV

����� 3RWHQWLDO�PHDVXUHPHQW�PHWKRG

7KH� VWHHO� SRWHQWLDO� LV�PHDVXUHG� XVLQJ� D� KLJK� LPSHGDQFH� YROWPHWHU� FRQQHFWHG� EHWZHHQ� WKH� VWHHO� DQG� D
UHIHUHQFH�HOHFWURGH��7KH�UHIHUHQFH�HOHFWURGH�VKDOO�EH�ORFDWHG�DV�FORVH�DV�SRVVLEOH�WR�WKH�VWHHO�VXUIDFH�WR
EH�PHDVXUHG�

,I�WKLV�PHDVXUHPHQW�FLUFXLW�UHPDLQV�SHUPDQHQWO\�FRQQHFWHG��FDUH�VKRXOG�EH�WDNHQ�WKDW�LW�GRHV�QRW�GHOLYHU
FXUUHQW�ZKLFK�ZLOO�FDXVH�WKH�UHIHUHQFH�HOHFWURGH�WR�EHFRPH�SRODUL]HG�DQG�JLYH�IDOVH�LQGLFDWLRQV�

����� /RFDWLRQ�RI�WKH�UHIHUHQFH�HOHFWURGHV

7KH� UHIHUHQFH� HOHFWURGHV� VKRXOG� EH� GLVWULEXWHG� LQ� VXFK� D� PDQQHU� DV� WR� HQDEOH� UHSUHVHQWDWLYH� VWHHO
SRWHQWLDOV�WR�EH�PHDVXUHG�

,Q�DGGLWLRQ��SHUPDQHQW�UHIHUHQFH�HOHFWURGHV�VKRXOG�EH�LQVWDOOHG�LQ�ORFDWLRQV�VXFK�DV�

� SRLQWV�ORFDWHG�DW�WKH�IXUWKHVW�GLVWDQFH�IURP�WKH�DQRGHV�

� VWUXFWXUH�QRGHV�

� VKDGRZHG�DUHDV�ZKLFK�PD\�DSSHDU�ZKHUH�DUHDV�RI�FRPSOH[�JHRPHWU\�RFFXU��RU�QHDU�DSSXUWHQDQFHV�

� DUHDV�ZLWK�WKH�KLJKHVW�PHFKDQLFDO�VWUHVVHV�

� DUHDV�ZKHUH�WKH�HIIHFWV�RI�RYHUSRODUL]DWLRQ�FDQ�EH�VXVSHFWHG�

7KH�RSWLPXP�ORFDWLRQV�PD\�QRW�EH�DFFHSWDEOH�GXH�WR�VWUXFWXUDO�FRQVWUDLQWV�

����� 7\SHV�RI�UHIHUHQFH�HOHFWURGH

7KH� ]LQF�VHD� ZDWHU� HOHFWURGH� DQG� WKH� VLOYHU�VLOYHU� FKORULGH�VHD� ZDWHU� UHIHUHQFH� HOHFWURGH� DUH� WKH� PRVW
FRPPRQO\�XVHG��WKH�HOHFWURO\WH�EHLQJ�WKH�VXUURXQGLQJ�VHD�ZDWHU�

5HIHUHQFH�HOHFWURGHV�DUH�GHVFULEHG�LQ�SU(1������������

����� &DOLEUDWLRQ�RI�UHIHUHQFH�HOHFWURGHV

5HIHUHQFH� HOHFWURGHV� VKDOO� EH� FDOLEUDWHG�� GLUHFWO\� RU� LQGLUHFWO\� DW� UHJXODU� LQWHUYDOV� E\� PHDVXULQJ� WKHLU
SRWHQWLDO�HLWKHU�GLUHFWO\�RU�LQGLUHFWO\��DJDLQVW�D�VDWXUDWHG�FDORPHO�UHIHUHQFH�HOHFWURGH�

)RU� LQVWDOODWLRQV�ZKHUH�WKH�UHIHUHQFH�HOHFWURGHV�FDQQRW�EH�GLVPDQWOHG�IURP�WKHLU�SHUPDQHQW� ORFDWLRQ�� WKH
SRUWDEOH�UHIHUHQFH�HOHFWURGH�XVHG�IRU�WKHLU�FDOLEUDWLRQ�VKDOO�EH�SODFHG�LQ�WKHLU�FORVH�YLFLQLW\�

��� 0HDVXUHPHQW�RI�WKH�DQRGH�HOHFWULFDO�FXUUHQW�RXWSXW

7KH�PHDVXUHPHQW�RI�WKH�HOHFWULFDO�FXUUHQW�RXWSXW�RI�WKH�PRQLWRUHG�DQRGHV�VKRXOG�EH�FDUULHG�RXW�XVLQJ�DQ
DPPHWHU�ZLWK�D�YHU\�ORZ�LQWHUQDO�UHVLVWDQFH�

����� ,PSUHVVHG�FXUUHQW�V\VWHP

7KH�HOHFWULFDO�FXUUHQW�GHOLYHUHG�WR�HDFK�DQRGH�VKRXOG�EH�PHDVXUHG�DW�WKH�FRUUHVSRQGLQJ�RXWSXW�WHUPLQDO�RI
WKH�WUDQVIRUPHU�UHFWLILHU�RU�FRQWUROODEOH�'&�JHQHUDWRU�RU�DW�WKH�GLVWULEXWLRQ�ER[�DV�DSSOLFDEOH�
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����� *DOYDQLF�DQRGHV�V\VWHP

$�YLVXDO�LQVSHFWLRQ�VXSSOHPHQWHG�E\�WKH�PHDVXUHPHQW�RI�WKH�GLPHQVLRQV�RI�WKH�JDOYDQLF�DQRGHV�PD\�EH
XVHG�WR�JLYH�DQ�LQGLFDWLRQ�RI�FXUUHQW�RXWSXW�

$�QXPEHU�RI�SHUPDQHQWO\�PRQLWRUHG�JDOYDQLF�DQRGHV�RU�WKH�XVH�RI�DPPHWHU�SUREHV��WHPSRUDULO\�FODPSHG
DURXQG�WKH�VXSSRUWV�RI�WKH�JDOYDQLF�DQRGHV�ZLOO�JLYH�PRUH�UHOLDEOH�PHDVXUHPHQWV�RI�LQVWDQWDQHRXV�FXUUHQW
RXWSXW�

7KH� PRQLWRUHG� JDOYDQLF� DQRGHV� VKDOO� EH� PDQXIDFWXUHG� WR� WKH� VDPH� GLPHQVLRQV� DV� WKH� RWKHU� JDOYDQLF
DQRGHV�LQVWDOOHG�RQ�WKH�VWUXFWXUH�LQ�RUGHU�WR�EH�UHSUHVHQWDWLYH��7KHLU�VXSSRUWV�VKDOO�EH�HOHFWULFDOO\�LQVXODWHG
IURP� WKH� VWUXFWXUH�E\�PHDQV�RI� LQVXODWLQJ� MRLQWV�� RQH�RI�ZKLFK� LV� VKRUW�FLUFXLWHG�E\� D� FDOLEUDWHG� VKXQW� LQ
RUGHU� WR� DOORZ� WKH�PHDVXUHPHQW� RI� WKH� HOHFWULFDO� FXUUHQW� RXWSXW�� ZLWKRXW� DQ\� VLJQLILFDQW� UHGXFWLRQ� RI� WKH
GULYLQJ�YROWDJH�

��� 7UDQVPLVVLRQ�RI�GDWD

7KH�VWHHO�SRWHQWLDO�DQG�VKXQW�VLJQDO�FDQ�EH�WUDQVPLWWHG�XVLQJ�HLWKHU�FDEOHV��DFRXVWLF�WUDQVPLVVLRQ�V\VWHPV
�GLUHFW�RU�GHIHUUHG�WUDQVPLVVLRQ��RU�DQ\�RWKHU�VXLWDEOH�PHDQV�

��� &RQWURO�DQG�PRQLWRULQJ�RI�LPSUHVVHG�FXUUHQW�JHQHUDWRUV

7KH�FRQWUROODEOH�'&�JHQHUDWRUV�GHOLYHU�WKH�LPSUHVVHG�FXUUHQW�WR�WKH�DQRGHV�DQG�VKRXOG�EH�HTXLSSHG�ZLWK
WKH�IROORZLQJ�FRQWURO�HTXLSPHQW�

� D�YROWPHWHU�IRU�WKH�PHDVXUHPHQW�RI�WKH�'&�RXWSXW�YROWDJH�

� DQ�DPPHWHU�IRU�WKH�PHDVXUHPHQW�RI�WKH�'&�FXUUHQW�RXWSXW�RI�HDFK�RXWSXW�FLUFXLW�

� SURWHFWLRQ�GHYLFHV�DJDLQVW�RYHU�YROWDJHV�DQG�VKRUW�FLUFXLWV�

$�PHWHU��PHDVXULQJ�WKH�SHULRG�RI�FXUUHQW�RXWSXW��PD\�EH�LQVWDOOHG�IRU�UHFRUGLQJ�WKH�RSHUDWLRQDO�SHULRGV�RI
WKH�FRQWUROODEOH�'&�JHQHUDWRU�

� ,QVWDOODWLRQ�RI�FDWKRGLF�SURWHFWLRQ�DQG�PRQLWRULQJ�V\VWHPV

7KH� FDWKRGLF� SURWHFWLRQ� DQG� PRQLWRULQJ� V\VWHPV� VKRXOG� EH� LQVWDOOHG� VR� WKDW� WKH� GHVLJQ� REMHFWLYHV� DUH
UHDFKHG�DQG�NHSW�GXULQJ�WKH�OLIHWLPH�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�

7KH� LQVWDOODWLRQ� RI� WKH� PDWHULDOV� DQG� HTXLSPHQW� VKRXOG� EH� FDUULHG� RXW� LQ� DFFRUGDQFH� ZLWK� WKH� UHOHYDQW
GUDZLQJV��VSHFLILFDWLRQV�DQG�SURFHGXUHV�

,QVWDOODWLRQ�ZRUN�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�DSSOLFDEOH�FRGHV��UHJXODWLRQV�DQG�VWDQGDUGV�

$OO� PDWHULDOV� VKRXOG� EH� LQVSHFWHG� EHIRUH� LQVWDOODWLRQ� WR� HQVXUH� WKDW� WKH\� DUH� LQ� DFFRUGDQFH� ZLWK� WKH
VSHFLILFDWLRQV�DQG�WKH\�KDYH�QRW�EHHQ�VXEMHFW�WR�GDPDJH�RU�EUHDNDJH�

7KH� WUDQVIRUPHU� UHFWLILHU� FDELQHW� �LI� DQ\�� VKDOO� EH� ORFDWHG� DQG� FRQQHFWHG� WR� FRPSO\� ZLWK� DSSOLFDEOH
UHJXODWLRQV�WDNLQJ�GXH�DFFRXQW�RI�KD]DUGRXV�DUHDV�FODVVLILFDWLRQV�

'HSHQGLQJ�RQ�WKH�W\SH�RI�V\VWHP��WKH�DQRGHV�PD\�EH�LQVWDOOHG�RQ�WKH�VHDEHG�DW�UHPRWH�ORFDWLRQV�RU�RQ�WKH
VWUXFWXUH��$QRGHV�LQVWDOOHG�RQ�WKH�VHDEHG�PD\�EH�VXSSRUWHG�E\�FRQFUHWH�IRXQGDWLRQV�DQG�RU�QRQ�PHWDOOLF
EXR\DQF\�WDQNV�LQ�RUGHU�WR�PLQLPL]H�WKHLU�SRVVLEOH�FRYHUDJH�ZLWK�PXG�

� &RPPLVVLRQLQJ�DQG�VXUYH\LQJ�RI�FDWKRGLF�SURWHFWLRQ�V\VWHPV

��� 2EMHFWLYHV

7KH�REMHFWLYHV�RI�WKH�FRPPLVVLRQLQJ�DQG�WKH�VXUYH\�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�DUH�

� WR�HQVXUH�WKDW�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�IXQFWLRQV�LQ�DFFRUGDQFH�ZLWK�WKH�LQWHQWLRQV�RI�WKH�GHVLJQ
DW�VWUXFWXUH�LQVWDOODWLRQ�
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� WR�HVWDEOLVK� LI� WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�LV�FRQWLQXLQJ� WR�SHUIRUP� LQ�DFFRUGDQFH�ZLWK� WKH�GHVLJQ
DQG�WKDW�WKH�VWUXFWXUH�UHPDLQV�VDWLVIDFWRULO\�SURWHFWHG�IURP�FRUURVLRQ�

��� *DOYDQLF�DQRGHV�V\VWHP

)RU�JDOYDQLF�DQRGH�V\VWHPV�D�FDWKRGLF�SURWHFWLRQ�VXUYH\�RI�WKH�HQWLUH�VWUXFWXUH�VKDOO�EH�SHUIRUPHG�ZLWKLQ
WKUHH� PRQWKV� IRU� EDUH� VWHHO� VWUXFWXUHV� RU� RQH� \HDU� RQ� FRDWHG� VWUXFWXUHV� IURP� WKH� LQVWDOODWLRQ� RI� WKH
VWUXFWXUH�

7KH�VXUYH\�VKRXOG�LQFOXGH�WKH�PHDVXUHPHQW�RI�WKH�SRWHQWLDO�DW�VHOHFWHG�ORFDWLRQV�

7KH�DFWXDO�ORFDWLRQ�DQG�VWDWXV�RI�WKH�DQRGHV�VKRXOG�EH�YHULILHG�DQG�UHFRUGHG�

��� ,PSUHVVHG�FXUUHQW�V\VWHP

)RU�WKH�FRPPLVVLRQLQJ�RI�WKH�LPSUHVVHG�FXUUHQW�FDWKRGLF�SURWHFWLRQ�V\VWHP�WKH�IROORZLQJ�RSHUDWLRQV�VKRXOG
EH�FDUULHG�RXW��LQ�WKH�RUGHU�LQGLFDWHG�

� FKHFN�ZLULQJ�WR�HQVXUH�FRUUHFW�SRODULW\��QHJDWLYH�WHUPLQDO�WR�VWUXFWXUH��

� VZLWFKLQJ�RQ�WKH�WUDQVIRUPHU�UHFWLILHU�V��WR�VXSSO\�GLUHFW�FXUUHQW�WR�WKH�VWUXFWXUH�

� PRQLWRULQJ�RI� WKH�VWUXFWXUH¶V�SRWHQWLDOV�ZLWK� WKH�PRQLWRULQJ�V\VWHP�XQWLO� WKH�UHTXLUHG�SRWHQWLDO�YDOXHV
DUH�UHDFKHG�

$� FDWKRGLF� SURWHFWLRQ� SRWHQWLDO� VXUYH\� RI� WKH� VWUXFWXUH� VKRXOG� EH� SHUIRUPHG� ZLWKLQ� RQH� PRQWK� RI� WKH
FRPPLVVLRQLQJ�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�

7KLV�VXUYH\�VKRXOG�LQFOXGH�WKH�UHFRUGLQJ�RI�WKH�VWUXFWXUH�SRWHQWLDO�DW�VHOHFWHG�ORFDWLRQV��7KH�DFWXDO�ORFDWLRQ
DQG�VWDWXV�RI�DQRGHV��FDEOHV��FRQGXLWV��PRQLWRULQJ�V\VWHP�VKRXOG�EH�YHULILHG�DQG�UHFRUGHG�

�� 'RFXPHQWDWLRQ

���� *HQHUDO

$OO� LQIRUPDWLRQ�� GDWD� DQG� UHVXOWV� UHODWLQJ� WR� WKH� FDWKRGLF� SURWHFWLRQ� V\VWHP� VKRXOG� EH� UHFRUGHG� DQG� LQ
JHQHUDO�VKRXOG�EH�LQFOXGHG�LQ�WKH�2SHUDWLRQV�0DQXDO�

,W�VKRXOG�LQFOXGH�DOO�GDWD�SHUWLQHQW�WR�WKH�GHVLJQ��PDQXIDFWXUH�� LQVWDOODWLRQ��FRPPLVVLRQLQJ��RSHUDWLRQ�DQG
PDLQWHQDQFH�DQG�HIIHFWLYHQHVV�RI�WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP�

7KH� GRFXPHQWDWLRQ� VKRXOG� UHIOHFW� DQ\� FKDQJHV� IURP� WKH� GHVLJQ� VSHFLILFDWLRQ�� VXFK� DV� WKH� HTXLSPHQW
ORFDWLRQ��RU�GHYLDWLRQ�LQ�VHWWOLQJ�GHSWK�ZKLFK�PLJKW�DOWHU�WKH�SURWHFWHG�DUHDV�

&RPPLVVLRQLQJ�GDWD�VKRXOG�LQFOXGH�UHVXOWV�RI�VXUYH\V�FRQGXFWHG�DIWHU�HQHUJL]LQJ�HDFK�FDWKRGLF�SURWHFWLRQ
V\VWHP� LQ� RUGHU� WR� DVVHVV� WKDW� LW� VDWLVILHV� GHVLJQ� FULWHULD� DQG� RSHUDWHV� HIIHFWLYHO\�� LQFOXGLQJ� VWUXFWXUH
SRWHQWLDO�PHDVXUHPHQWV�WR�GHPRQVWUDWH�WKDW�WKH�SURWHFWLRQ�LV�DFKLHYHG�

���� *DOYDQLF�DQRGHV�V\VWHP

7KH�IROORZLQJ�GDWD�VKRXOG�EH�NHSW�IRU�UHIHUHQFH�DQG�SHUPDQHQWO\�XSGDWHG��ZKHQ�DSSOLFDEOH�

� GHVLJQ� FULWHULD� LQFOXGLQJ� WKH� GHVLJQ� OLIH�� WKH� HQYLURQPHQW� FKDUDFWHULVWLFV� �L�H�� VHD� ZDWHU� VDOLQLW\�
UHVLVWLYLW\���WKH�SURWHFWLRQ�FULWHULD��WKH�HOHFWULFDO�FXUUHQW�GHQVLW\�UHTXLUHPHQWV��LQLWLDO��PDLQWHQDQFH�DQG
ILQDO� RU� UHSRODUL]DWLRQ� YDOXHV��� WKH� DVVXPHG� YDOXHV� RI� WKH� DQRGH� FXUUHQW� RXWSXW� DW� WKHVH� YDULRXV
SHULRGV��DQG�WKH�DQRGH�WKHRUHWLFDO�HIILFLHQF\�DQG�GULYLQJ�SRWHQWLDO�

� WKH� QXPEHU� RI� JDOYDQLF� DQRGHV�� WKHLU� GLPHQVLRQV�� ZHLJKW�� VSHFLILFDWLRQ�� FKHPLFDO� FRPSRVLWLRQ�
SUDFWLFDO� FRQVXPSWLRQ� UDWH� �DV� PHDVXUHG� GXULQJ� ODERUDWRU\� WHVWV��� XWLOL]DWLRQ� IDFWRU�� DV� ZHOO� DV� WKH
PDQXIDFWXUHU�VXSSOLHU¶V�UHIHUHQFHV�DQG�GRFXPHQWDWLRQ�
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� WKH�ORFDWLRQ�RI�HDFK�DQG�HYHU\�JDOYDQLF�DQRGH�DV�FKHFNHG�GXULQJ�FRQVWUXFWLRQ�RU�DIWHU�SRVLWLRQLQJ��DOO
GLVFUHSDQFLHV�ZLWK�WKH�GHVLJQ�ORFDWLRQ�EHLQJ�KLJKOLJKWHG��WKHVH�ORFDWLRQV�FDQ�EH�FRQYHQLHQWO\�UHFRUGHG
RQ�D�VSHFLILF�GUDZLQJ�RI�WKH�VWUXFWXUH���WKH�PHWKRG�RI�DWWDFKPHQW��WKH�GDWH�RI�LQVWDOODWLRQ��WKHVH�GDWD
VKRXOG�EH�XSGDWHG�GXULQJ�WKH�OLIH�RI�WKH�VWUXFWXUH�

� WKH�GHVFULSWLRQ�� VSHFLILFDWLRQ�DQG�SRVLWLRQ� RI� DQ\� HOHFWULFDO� FXUUHQW� RU� SRWHQWLDO� FRQWURO� RU�PRQLWRULQJ
GHYLFH��LQFOXGLQJ�W\SH�RI�UHIHUHQFH�HOHFWURGH��PHDVXULQJ�HTXLSPHQW��DQG�FRQQHFWLQJ�FDEOHV�

� WKH�FRPPLVVLRQLQJ�UHVXOWV�LQFOXGLQJ�WKH�SRWHQWLDO�VXUYH\�GDWD�

� WKH�UHVXOWV�RI�SHULRGLF�PDLQWHQDQFH� LQVSHFWLRQ�VXUYH\�GDWD� LQFOXGLQJ�FXUUHQW�DQG�SURWHFWLRQ�SRWHQWLDO
PHDVXUHPHQWV�ZLWK�W\SH�RI�UHIHUHQFH�HOHFWURGH��HTXLSPHQW�DQG�WKH�PHDVXULQJ�WHFKQLTXH� LQ�RUGHU� WR
IROORZ�WKH�FKDQJHV�RI�WKH�FDWKRGLF�SURWHFWLRQ�SRWHQWLDO�VWDWXV�RI�WKH�VWUXFWXUH�

���� ,PSUHVVHG�FXUUHQW�V\VWHP

7KH�IROORZLQJ�GDWD�VKRXOG�EH�NHSW�IRU�UHIHUHQFH�DQG�SHUPDQHQWO\�XSGDWHG��LI�DSSOLFDEOH�

� WKH�GHVLJQ�FULWHULD� LQFOXGLQJ� WKH�GHVLJQ� OLIH�� WKH�HQYLURQPHQWDO�FKDUDFWHULVWLFV� �L�H��VHD�ZDWHU�VDOLQLW\�
UHVLVWLYLW\��� WKH�SURWHFWLRQ� FULWHULD�� WKH�FXUUHQW� GHQVLW\� UHTXLUHPHQWV� �LQLWLDO��PDLQWHQDQFH�DQG� ILQDO� RU
UHSRODUL]DWLRQ�YDOXHV���WKH�GHVLJQ�YDOXHV�IRU�WKH�DQRGH�FXUUHQW�RXWSXW�

� WKH� QXPEHU� RI� DQRGHV�� WKHLU� GLPHQVLRQV�� VSHFLILFDWLRQ�� GHVFULSWLRQ� RI� DQRGLF� HTXLSPHQW� DQG
FRQQHFWLRQ�� HIIHFWLYH� RXWSXW� FXUUHQW� GHQVLWLHV� DQG� DOORZDEOH� YROWDJH�� DV� ZHOO� DV� WKH
PDQXIDFWXUHU�VXSSOLHU¶V�GDWD�DQG�GRFXPHQWDWLRQ�

� WKH�GHVFULSWLRQ�DQG�VSHFLILFDWLRQ�IRU�WKH�DQRGH�DWWDFKPHQWV��WKH�FRPSRVLWLRQ��ORFDWLRQ�DQG�GLPHQVLRQV
RI�DQ\�GLHOHFWULF�VKLHOG��ZKHQ�DSSOLFDEOH���DV�ZHOO�DV�WKH�VSHFLILFDWLRQ��FKDUDFWHULVWLFV�DQG�DWWDFKPHQW
PHWKRG�RI�WKH�FRQQHFWLQJ�FDEOHV��MXQFWLRQ�ER[�HV��DQG�LQWHUPHGLDWH�ER[��LI�DQ\��

� WKH� ORFDWLRQ� RI� HDFK� DQG� HYHU\� DQRGH� DV� FKHFNHG� GXULQJ� FRQVWUXFWLRQ� RU� DIWHU� SRVLWLRQLQJ�� DOO
GLVFUHSDQFLHV�ZLWK�GHVLJQ�ORFDWLRQ�EHLQJ�KLJKOLJKWHG��WKHVH�ORFDWLRQV�FDQ�EH�FRQYHQLHQWO\�UHFRUGHG�RQ
D�VSHFLILF�GUDZLQJ�RI�WKH�VWUXFWXUH���WKH�GDWH�RI�LQVWDOODWLRQ��GDWH�RI�VHWWLQJ�RI�WKH�VWUXFWXUH�RIIVKRUH�LI
LQVWDOOHG�GXULQJ�WKH�FRQVWUXFWLRQ���WKHVH�GDWD�VKRXOG�EH�XSGDWHG�GXULQJ�WKH�OLIH�RI�WKH�VWUXFWXUH�

� WKH�ORFDWLRQ��GHWDLOHG�VSHFLILFDWLRQ��GUDZLQJV��DQG�RXWSXW�FKDUDFWHULVWLFV�RI�HDFK�FRQWUROODEOH�'&�SRZHU
VRXUFH��WUDQVIRUPHU�UHFWLILHU��ZLWK�WKH�PDQXIDFWXUHU¶V�WHVW�UHSRUWV�

� WKH� GHVFULSWLRQ�� VSHFLILFDWLRQ� DQG� SRVLWLRQ� RI� DQ\� SURWHFWLRQ� SRWHQWLDO� FRQWURO� RU� PRQLWRULQJ� GHYLFH�
LQFOXGLQJ�W\SH�RI�PHDVXUHPHQW�HOHFWURGH��PHDVXULQJ�HTXLSPHQW�DQG�FRQQHFWLQJ�FDEOHV�

� WKH�FRPPLVVLRQLQJ�UHVXOWV�LQFOXGLQJ�SRWHQWLDO�VXUYH\�GDWD��HOHFWULFDO�FXUUHQW�DQG�YROWDJH�RXWSXW�YDOXHV
RI�HDFK�FRQWUROODEOH�'&�SRZHU�VRXUFH�DQG�DQ\�DGMXVWPHQW�PDGH�

� WKH� UHVXOWV� RI� VXUYH\V� SHUIRUPHG� GXULQJ� SHULRGLF� LQVSHFWLRQ� LQFOXGLQJ� SRWHQWLDO� YDOXHV�� '&� RXWSXW
YDOXHV��PDLQWHQDQFH� GDWD� RQ� UHFWLILHUV� DQG�GRZQWLPH� SHULRGV� LQ� RUGHU� WR� IROORZ� WKH� FKDQJHV� RI� WKH
SURWHFWLRQ�SRWHQWLDO�

�� 6DIHW\�DQG�FDWKRGLF�SURWHFWLRQ

���� 2EMHFWLYHV

7KH�FDWKRGLF�SURWHFWLRQ�V\VWHP�VKDOO�FRPSO\�ZLWK�DOO�VDIHW\�VWDQGDUGV�DQG�UHJXODWLRQV�UHODWHG�WR�HOHFWULFDO
HTXLSPHQW�WKDW�PD\�DSSO\�WR�IL[HG�VWHHO�RIIVKRUH�LQVWDOODWLRQV�

7KLV�FODXVH�GHDOV�ZLWK�VDIHW\�KD]DUGV�GXH�WR�FDWKRGLF�SURWHFWLRQ�V\VWHPV�DQG�UHODWHG�WR�GLYLQJ�SHUVRQQHO
GXULQJ�WKHLU�XQGHUZDWHU�RSHUDWLRQV�

6DIHW\�DVSHFWV�RI�GLYLQJ�RSHUDWLRQV�DUH�RXWVLGH�WKH�VFRSH�RI�WKLV�GRFXPHQW��5HIHUHQFH�VKRXOG�EH�PDGH�WR
DSSURSULDWH�VWDWXWRU\�UHJXODWLRQV��VHH�DQQH[�'��
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7KH�JDOYDQLF�DQRGHV�V\VWHP�DQG�WKH�LPSUHVVHG�FXUUHQW�V\VWHP�ZLOO�EH�FRQVLGHUHG��LQ�DVVRFLDWLRQ�ZLWK�WKH
IROORZLQJ�PDLQ�GDQJHUV��SK\VLFDO�REVWUXFWLRQ��HOHFWULF�VKRFN��DQG�HYROXWLRQ�RI�GDQJHURXV�JDVHV�

���� 3K\VLFDO�REVWUXFWLRQV

7KH�PDMRU�ULVN�IURP�DQRGHV�LV�WKH�HQWDQJOHPHQW�RI�WKH�GLYHUV¶�XPELOLFDO�RU�OLIHOLQH�DURXQG�WKH�DQRGHV�RU�WKH
DQRGH�VXSSRUWV��DQG�WKH�PHFKDQLFDO�GDPDJH�WR�WKH�HTXLSPHQW�GXH�WR�FKDILQJ��7KXV�WKH�IROORZLQJ�JDOYDQLF
DQRGH�DQG�DQRGH�DVVHPEO\�FKDUDFWHULVWLFV�DUH�UHFRPPHQGHG�

� VOHQGHU� JDOYDQLF� DQRGHV� ZLWK� -�VKDSHG� F\OLQGULFDO� VWDQG� RII� VXSSRUWV�� SURWUXGLQJ� IURP� DQRGH
H[WUHPLWLHV�

� IODW�SODWH�JDOYDQLF�DQRGHV�

� EUDFHOHW�JDOYDQLF�DQRGHV�

6LPLODUO\��DQRGH�FDEOH�FRQGXLWV�� MXQFWLRQ�ER[HV��HWF���VKRXOG�EH�GHVLJQHG�WR�H[FOXGH�DQ\�VKDUS�HGJHV�RU
FRUQHUV�RU�SURWUXGLQJ�H[WUHPLWLHV�

)RU�SDUWLFXODU�VLWXDWLRQV�ZKHUH�DQRGHV�DUH�LQVWDOOHG�LQ�DUHDV�ZKHUH�JDV�FDQ�FROOHFW��H[SORVLRQ�KD]DUG�FDQ
DULVH��UHIHU�WR�������

���� (OHFWULF�VKRFN

,Q� WKH� HYHQW� WKDW� WKH� LPSUHVVHG� FXUUHQW� FDWKRGLF� SURWHFWLRQ� V\VWHP� HTXLSPHQW� LV� GHIHFWLYH�� RU� WKH� GLYHU
LQDGYHUWHQWO\�PDNHV�GLUHFW�FRQWDFW�ZLWK�WKH�DFWLYH�DQRGH�HOHPHQW��KH�PD\�VXIIHU�DQ�HOHFWULF�VKRFN�

'XULQJ�GLYLQJ�RSHUDWLRQV�QRW�GLUHFWO\�UHODWHG�WR� WKH�FDWKRGLF�SURWHFWLRQ�V\VWHP��DQG�DQ\�GLYLQJ� LQVSHFWLRQ
FDUULHG�RXW�FORVH�WR� LPSUHVVHG�FXUUHQW�DQRGHV��WKH�'&�VXSSO\�RI�DQRGHV�VKDOO�EH�VZLWFKHG�RII��+RZHYHU�
GLYLQJ�FDWKRGLF�SURWHFWLRQ� LQVSHFWLRQ�PD\�EH�SHUIRUPHG��ZLWK� WKH� LPSUHVVHG�FXUUHQW�V\VWHP� LQ�RSHUDWLRQ�
SURYLGLQJ�DOO�UHOHYDQW�VDIHW\�UHJXODWLRQV�DQG�SUHFDXWLRQV�DUH�DSSOLHG��VHH�DQQH[�'��

���� *DV�HYROXWLRQ

������ +\GURJHQ�HYROXWLRQ

3RODUL]DWLRQ�RI�WKH�VWUXFWXUH�WR�D�SRWHQWLDO�PRUH�QHJDWLYH�WKDQ�í����9�DJDLQVW�$J�$J&O�VHD�ZDWHU�UHIHUHQFH
HOHFWURGH�FDQ�UHVXOW�LQ�WKH�HYROXWLRQ�RI�K\GURJHQ�JDV�DW�WKH�VWHHO�VXUIDFH��,I�WKH�JDV�LV�DOORZHG�WR�FROOHFW�LQ
FRQILQHG� DLU� VSDFHV�� VXFK� DV� FRIIHUGDPV�ZKLFK� DUH� RQO\� SDUW� IXOO� RI� VHD�ZDWHU�� LW�PD\� SUHVHQW� D� ULVN� RI
H[SORVLRQ�

7R�DYRLG�WKLV�KD]DUG��WKH�IROORZLQJ�PHDVXUHV�VKRXOG�EH�WDNHQ�

� DOO�GHVLJQV�WR�LQFOXGH�DQ�DGHTXDWH�YHQWLQJ�WR�SUHYHQW�WKH�EXLOG�XS�RI�K\GURJHQ�

� WKH� VWUXFWXUH� WR� HOHFWURO\WH� SRWHQWLDO� WR� EH� NHSW� DW� YDOXHV� OHVV� QHJDWLYH� WKDQ� WKH� WKUHVKROG� YDOXH� DW
ZKLFK�K\GURJHQ�HYROXWLRQ�LV�QRW�VLJQLILFDQW��7KLV�FDQ�EH�DFKLHYHG�E\�HQVXULQJ�WKDW�D�PLQLPXP�GLVWDQFH
VKRXOG�EH�NHSW�EHWZHHQ�WKH�VWUXFWXUH�DQG�LPSUHVVHG�FXUUHQW�DQRGHV�

� PDJQHVLXP�DOOR\�DQRGHV�VKRXOG�QRW�EH�LQVWDOOHG�LQ�DUHDV�ZKHUH�K\GURJHQ�EXLOG�XS�PD\�RFFXU�

������ &KORULQH�HYROXWLRQ

(OHFWURFKHPLFDO�UHDFWLRQV�DW�WKH�VXUIDFHV�RI�LPSUHVVHG�FXUUHQW�DQRGHV�LQ�VHD�ZDWHU�LQYDULDEO\�UHVXOW�LQ�WKH
HYROXWLRQ� RI� FKORULQH� JDV�ZKLFK� LV� KLJKO\� WR[LF� DQG� FRUURVLYH�� ,I� WKLV� LV� DOORZHG� WR� FROOHFW� LQ� FRQILQHG� DLU
VSDFHV�DERYH�WKH�ZDWHU�OLQH��LW�PD\�SUHVHQW�D�KD]DUG�WR�SHUVRQQHO�DQG�PDWHULDOV�

7R�DYRLG�WKLV�KD]DUG��DOO�GHVLJQV�VKDOO�SUHYHQW�WKH�EXLOG�XS�RI�JDV�
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*XLGDQFH�RQ�FXUUHQW�UHTXLUHPHQW�IRU�FDWKRGLF�SURWHFWLRQ�RI�IL[HG�VWHHO
RIIVKRUH�VWUXFWXUHV

,Q�WKH�DEVHQFH�RI�DQ\�RWKHU�GRFXPHQWHG�H[SHULHQFH��WKH�IROORZLQJ�YDOXHV�PD\�EH�FRQVLGHUHG�

$��'HVLJQ�FXUUHQW�GHQVLWLHV�IRU�WKH�SURWHFWLRQ�RI�EDUH�VWHHO�LQ�LPPHUVHG�]RQH

7DEOH�$�����'HVLJQ�FXUUHQW�GHQVLWLHV�LQ�LPPHUVHG�]RQH

&XUUHQW�GHQVLW\��P$�P��

*HRJUDSKLF�DUHDV ,QLWLDO
YDOXH

0DLQWHQDQFH
YDOXH

5HSRODUL]DWLRQ
YDOXH

DERYH�����1 ��� ��� ���

1RUWK�6HD��QRUWKHUQ�VHFWRU������1�WR�����1 ��� �� ���

1RUWK� 6HD� �VRXWKHUQ� VHFWRU�� EHORZ� ��� �1
:HVW�8.���:HVW�,UHODQG�±�1HWKHUODQGV

��� �� ���

$UDELDQ� *XOI�� ,QGLD�� $XVWUDOLD�� %UD]LO�
:HVW�$IULFD

��� �� ��

0HGLWHUUDQHDQ� 6HD�� $GULDWLF� 6HD
*XOI�RI�0H[LFR��,QGRQHVLD

��� �� ��

$��'HVLJQ�FXUUHQW�GHQVLWLHV�IRU�WKH�SURWHFWLRQ�RI�EDUH�VWHHO�LQ�H[WHQGHG�WLGDO�]RQH

7KH�FXUUHQW�GHQVLWLHV�JLYHQ�LQ�7DEOH�$���VKRXOG�EH�LQFUHDVHG�E\������

$��'HVLJQ�FXUUHQW�GHQVLWLHV� IRU� WKH�SURWHFWLRQ�RI�EDUH�VWHHO� LQ�PDULQH�VHGLPHQWV
�DPELHQW�WHPSHUDWXUH�

7DEOH�$�����'HVLJQ�FXUUHQW�GHQVLWLHV�LQ�PDULQH�VHGLPHQWV

&XUUHQW�GHQVLW\��P$�P��

,QLWLDO
YDOXH

0DLQWHQDQFH�YDOXH 5HSRODUL]DWLRQ�YDOXH

�� �� ��

$��&XUUHQW�GUDLQHG�E\�ZHOOV����$�WR���$�SHU�ZHOO

7KH�FRPSOHWH�SURWHFWLRQ�RI� WKH�H[WHUQDO�VXUIDFH�RI� WKH�FDVLQJ�PD\�EH�REWDLQHG�RQO\� LI� WKH�SRWHQWLDO�GURS
DORQJ�WKH�FDVLQJ�LV�VPDOO�HQRXJK�WR�REWDLQ�D�YDOXH�RI�WKH�SRWHQWLDO�DW�WKH�ERWWRP�RI�WKH�ZHOO�PRUH�QHJDWLYH
WKDQ�WKH�FDWKRGLF�SURWHFWLRQ�FULWHULRQ��7KH�OHYHO�RI�FDWKRGLF�SURWHFWLRQ�DW�WKH�ERWWRP�RI�WKH�FDVLQJ�LV�FORVHO\
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GHSHQGHQW�RQ�WKH�TXDOLW\�RI�WKH�FHPHQWLQJ�RI�WKH�FDVLQJ��D�JRRG�FHPHQWLQJ�ZLOO�UHGXFH�WKH�FXUUHQW�GUDLQHG
E\�WKH�ZHOO�DQG�LPSURYH�WKH�FDWKRGLF�SURWHFWLRQ�RI�WKH�FDVLQJ�

$��9DOXHV�RI�FRDWLQJ�EUHDNGRZQ�RI�XVXDO�SDLQW�V\VWHP�IRU�WKH�GHVLJQ�RI�FDWKRGLF
SURWHFWLRQ�V\VWHPV

,QLWLDO�FRDWLQJ�EUHDNGRZQ�IDFWRU� ����WR�����IRU�VXEPHUJHG�]RQH

����WR�����IRU�H[WHQGHG�WLGDO�]RQH

$QQXDO�GHSOHWLRQ�UDWH� ����WR�������SHU�\HDU

127( 8VXDO�SDLQW�V\VWHPV�LQFOXGH�D�PLQLPXP�RI���OD\HUV�RI�DQ�DPELHQW�WHPSHUDWXUH�FXUHG�SDLQW��FRDO�WDU�HSR[\�
HSR[\�������ZLWK�GU\�ILOP�WKLFNQHVV�UDQJLQJ�IURP�����mP�WR�����mP�
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$QRGH�UHVLVWDQFH�DQG�OLIH�GXUDWLRQ�IRUPXODH

%��$QRGH�UHVLVWDQFH�IRUPXODH

6OHQGHU�JDOYDQLF�DQRGHV�PRXQWHG�DW�OHDVW�����P�RIIVHW�IURP�VWUXFWXUH�VWHHO�VXUIDFH
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)ODW�SODWH�JDOYDQLF�DQRGHV

6
5

�D
r

=

2WKHU�VKDSHV�DQG�EUDFHOHW�DQRGHV

$
5

r�����
D =

ZKHUH�

r LV�WKH�HQYLURQPHQW�UHVLVWLYLW\��LQ�RKPV�PHWUHV�

/ LV�WKH�OHQJWK�RI�WKH�DQRGH��LQ�PHWUHV�

U LV�WKH�UDGLXV�RI�WKH�DQRGH��IRU�RWKHU�VKDSHV�WKDQ�F\OLQGULFDO��U� ��&���p��ZKHUH�&� �FURVV�VHFWLRQ
SHULSKHU\���LQ�PHWUHV�

6 LV�WKH�DULWKPHWLF�PHDQ�RI�DQRGH�OHQJWK�DQG�ZLGWK��LQ�PHWUHV�

$ LV�WKH�H[SRVHG�VXUIDFH�DUHD�RI�DQRGH��LQ�VTXDUH�PHWUHV�

:LWKRXW�DQ\�LQIRUPDWLRQ�RQ�WKH�UHVLVWLYLW\�RI�WKH�HQYLURQPHQW��WKH�YDOXHV�REWDLQHG�IURP�)LJXUH�%���PD\�EH
XVHG�

)RU�WKH�VHD�EHG�WKH�UHVLVWLYLW\�PD\�YDU\�IURP������WP�IRU�YHU\�VRIW�FOD\�WR������WP�IRU�VDQG�

%��*DOYDQLF�DQRGHV�OLIH�GXUDWLRQ

7KH�JDOYDQLF�DQRGH�OLIHWLPH��/��PD\�EH�GHWHUPLQHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD�
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ZKHUH�

/ LV�WKH�HIIHFWLYH�OLIHWLPH�RI�WKH�DQRGH��LQ�\HDUV�

: LV�WKH�QHW�PDVV�RI�WKH�DQRGHV��LQ�NLORJUDPV�

X LV� WKH� XWLOLVDWLRQ� IDFWRU�� ,W� LV� GHWHUPLQHG� E\� WKH� SURSRUWLRQ� RI� DQRGLF� PDWHULDO� WKDW� PD\� EH
FRQVXPHG� EHIRUH� WKH� DQRGH� FHDVHV� WR� SURYLGH� WKH� UHTXLUHG� FXUUHQW� RXWSXW�� 7KH� VKDSH� RI� WKH
DQRGH�ZLOO�DIIHFW�WKH�XWLOL]DWLRQ�IDFWRU�ZKLFK�PD\�EH�LQ�WKH�UDQJH�RI������WR������

( LV� WKH�FRQVXPSWLRQ� UDWH�RI� WKH�DQRGLF�PDWHULDO� LQ� WKH�HQYLURQPHQW� FRQVLGHUHG�� LQ� NLORJUDPV�SHU
DPSHUH�SHU�\HDU�

,P LV�WKH��DYHUDJH��PDLQWHQDQFH�FXUUHQW�RXWSXW�GXULQJ�WKH�OLIHWLPH��LQ�DPSHUHV�
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.H\�

[ 7HPSHUDWXUH�LQ��&�
\ 5HVLVWLYLW\�LQ�RKPV�FHQWLPHWUHV
r 'HQVLW\�RI�VHD�ZDWHU�LQ�JUDPV�SHU�FXELF�FHQWLPHWUH

)LJXUH�%�����6HD�ZDWHU�UHVLVWLYLW\�YV��WHPSHUDWXUH��YV��GHQVLW\��JUDPV�SHU�OLWUH�
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5HFRPPHQGDWLRQV�IRU�DQRGH�LQVWDOODWLRQ

&��6ODPPLQJ�IRUFH

7KH�VWDWLF�VODPPLQJ�IRUFH�)V�SHU�XQLW�RI�OHQJWK�FDQ�EH�HYDOXDWHG�E\�0RULVRQ¶V�IRUPXOD�

�

�
�

VV '8&) r=

ZKHUH�

&V LV�WKH�VODP�FRHIILFLHQW�

r LV�WKH�YROXPLF�PDVV�RI�ZDWHU��LQ�NLORJUDPV�SHU�FXELF�PHWUH�

' LV�WKH�GLDPHWHU�RI�WKH�DQRGH�VXSSRUW�LQVHUW��LQ�PHWUHV�

8 LV� WKH� YHORFLW\� FRPSRQHQW� SUHGLFWHG� E\� PRWLRQ� DQDO\VLV� IRU� ODXQFK�� QRUPDO� WR� WKH� DQRGH
VXSSRUW�LQVHUW�VXUIDFH��LQ�PHWUHV�SHU�VHFRQG�

127( 7KH�WKHRUHWLFDO�YDOXH�RI�WKH�VODP�FRHIILFLHQW�&V�LV�p�IRU�F\OLQGULFDO�DQRGHV��,W�LV�KLJKHU�IRU�WUDSH]RLGDO�VHFWLRQ
DQRGHV�DQG�GHSHQGV�RQ�FURVV�VHFWLRQ�VKDSH�

7KH� IRUFHV� VXVWDLQHG� GXULQJ� IDEULFDWLRQ� DQG� WUDQVSRUWDWLRQ� DUH� JHQHUDOO\� PXFK� OHVV� WKDQ� WKLV� VODPPLQJ
IRUFH�GXH�WR�ODXQFKLQJ�

&��)DWLJXH�IDLOXUH�RI�DQRGH�VXSSRUWV

7KH�IROORZLQJ�VWHSV�FDQ�EH�XVHG�WR�DVVHVV�WKH�SUREDELOLW\�RI�IDWLJXH�IDLOXUH�RI�WKH�VXSSRUW�RI�DQRGHV�GXULQJ
WKH�SLOH�GULYLQJ�RSHUDWLRQV�

� DVVHVV�WKH�PD[LPXP�DFFHOHUDWLRQ�RI�WKH�SLOH�VOHHYH�IRU�HDFK�KDPPHU�EORZ�

� DVVHVV�WKH�HIIHFWLYH�PDVV��DQRGLF�PDWHULDO�PDVV�SOXV�LQVHUW�DQG�VXSSRUW�DGGHG�PDVV��RI�WKH�DQRGHV�

� FRPSXWH�WKH�PD[LPXP�EHQGLQJ�VWUHVV�LQ�WKH�LQVHUW�DQG�WKH�VXSSRUWV�RI�WKH�DQRGH�

� FRPSXWH�WKH�QDWXUDO�IUHTXHQF\�RI�WKH�DQRGHV�

� DVVHVV� WKH� VWUHVV� UHVSRQVH� RI� WKH� DQRGH� E\� DVVXPLQJ� KDOI�VLQH�ZDYH� LQSXW� DQG� D� VXLWDEOH� OHYHO� RI
GDPSLQJ�

� DVVHVV�WKH�IDWLJXH�FODVV��6�1�FXUYH��

� FRPSXWH�WKH�IDWLJXH�GDPDJH�IRU�WKH�VHTXHQFH�RI�VWUHVV�UDQJHV�H[SHULHQFHG�IURP�RQH�EORZ�

� PXOWLSO\�E\� WKH�QXPEHU�RI�EORZV�H[SHFWHG� WR�GULYH�D�SLOH�� WKLV�QXPEHU�EHLQJ�SUHGLFWHG� IURP� WKH�SLOH
GULYHDELOLW\�VWXGLHV�
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6DIHW\�SUHFDXWLRQV�IRU�LPSUHVVHG�FXUUHQW�V\VWHP

$Q\�DSSOLFDEOH�VWDWXWRU\�UHJXODWLRQ�VKDOO�DSSO\�

7KH�IROORZLQJ�JHQHUDO�LQIRUPDWLRQ�VKDOO�EH�FRQVLGHUHG�

8QOHVV�WKH�VWHS�GRZQ�WUDQVIRUPHU�LV�D�GRXEOH�LQVXODWHG�LVRODWLQJ�W\SH�WUDQVIRUPHU�� LW�VKRXOG�EH�ILWWHG�ZLWK
SURWHFWLYH�GHYLFHV�ZKLFK�RSHUDWH�LQ�WKH�HYHQW�RI�D�IDXOW�EHWZHHQ�WKH�$&�LQSXW�RI� WKH�WUDQVIRUPHU�DQG�WKH
'&�RXWSXW�RI�WKH�UHFWLILHU�

6RPH�W\SLFDO�HOHFWULFDO�FKDUDFWHULVWLFV�IRU�LPSUHVVHG�FXUUHQW�DQRGHV�DUH�JLYHQ�LQ�DQQH[�(�

%DVHG�RQ� WKH�PD[LPXP�FXUUHQW�GHOLYHUHG�E\�DQ�DQRGH�� WKH�UHVXOWLQJ�YROWDJH�JUDGLHQW� LQ� WKH�VXUURXQGLQJ
ZDWHU�FDQ�EH�FDOFXODWHG�XVLQJ�WKH�FRQGXFWLYLW\�RI�WKH�VHD�ZDWHU��ZKLFK�FDQ�LQ�WXUQ�EH�XVHG�WR�HVWLPDWH�WKH
FXUUHQW�OLNHO\�LQ�WKH�GLYHU¶V�ERG\��DVVXPLQJ�WKH�ZRUVW�FDVH�

,(&�75�� ��������� ,(&�75� ��������� ,(&�75� �������� �VHH� ELEOLRJUDSK\�� FXUYHV� JLYH� WKH� UHODWLRQVKLS
EHWZHHQ�VKRFN�GXUDWLRQ�DQG�DOORZDEOH�FXUUHQW�SDVVLQJ�WKURXJK�WKH�ERG\�

&RQVLGHULQJ� WKH�ZRUVW� FDVH�RI� D� VDIH�ERG\� FXUUHQW� RI� ���P$�DV�DFFHSWDEOH�� WKH�PD[LPXP�VDIH� YROWDJH
JUDGLHQW�ZLWKRXW�'&�WULS�GHYLFH�ZLOO�EH����9�PD[LPXP�FRUUHVSRQGLQJ�WR�D�QRPLQDO�YROWDJH�RI����9�

7KLV�YDOXH�LV�DSSOLFDEOH�IRU�GLYHUV�ZKR�PD\�DSSURDFK�LPSUHVVHG�FXUUHQW�DQRGHV�DQG�DUH�QRUPDOO\�ZHDULQJ
D�FRPSOHWH�UXEEHU�VXLW�LQFOXGLQJ�UXEEHU�JORYHV�

,Q�WKLV�FDVH��WKH�ERG\�UHVLVWDQFH�LV�FRQVLGHUHG�WR�EH�RI�����W�LI�WKH�YROWDJH�UHPDLQV�LQIHULRU�WR����9������W
IRU�KLJKHU�YROWDJHV��

9DOXHV�RI�WKH�VDIH�GLVWDQFH�IURP�GLYHU�WR�DQRGH�LQ�ZDWHU��L�H��ZLWK�GURS�YROWDJH�LQIHULRU�WR����9��GHSHQG�RQ
WKH�UDWLR�RI�GHOLYHUHG�FXUUHQW��,D��WR�WKH�VDIH�ERG\�FXUUHQW��,E��

)RU�GLYHUV�ZKR�DUH�QRW�LQYROYHG�LQ�RU�QRW�DZDUH�RI�FDWKRGLF�SURWHFWLRQ��VXFK�DV�IRU�PDULQH�JURZWK�FOHDQLQJ��
LW�LV�UHFRPPHQGHG�WKDW�WKH�LPSUHVVHG�FXUUHQW�V\VWHP�LV�VZLWFKHG�RII�GXULQJ�GLYLQJ�

)RU� GLYHUV� LQYROYHG� LQ� FDWKRGLF� SURWHFWLRQ� LQVSHFWLRQ�� D� VDIH� GLVWDQFH� WR� EH� NHSW� EHWZHHQ� GLYHUV� DQG
LPSUHVVHG�FXUUHQW�DQRGHV�ZKLFK�DUH�LQ�RSHUDWLRQ�

)RU� WKH� SHUIRUPDQFH� RI� FORVH� YLVXDO� LQVSHFWLRQ� RI� LPSUHVVHG� FXUUHQW� DQRGHV�� WKH�'&� VXSSO\� RI� DQRGHV
VKRXOG�EH�VZLWFKHG�RII�



3DJH���
(1�����������

��%6,��������

$QQH[�(
�LQIRUPDWLYH�

7\SLFDO�HOHFWURFKHPLFDO�FKDUDFWHULVWLFV�IRU�FRPPRQO\�XVHG�LPSUHVVHG
FXUUHQW�DQRGHV

$QRGH�PDWHULDOV &RQVXPSWLRQ�UDWH

�J�$\�

0D[LPXP�FXUUHQW�GHQVLW\

�$�P��

0D[LPXP
YROWDJH

�9�

3ODWLQL]HG�WLWDQLXP ������WR��������D� ����WR������ �E�

3ODWLQL]HG�QLRELXP ������WR��������D� ����WR������ ��

3ODWLQL]HG�WDQWDOXP ������WR��������D� ����WR������ ���

0L[HG�PHWDO�R[LGH ��������WR������ ����WR������ �E�

/HDG�VLOYHUF� ���WR���� ����WR���� ��

&KURPLXP�VLOLFRQ�LURQ ����WR���� ���WR��� ��

D��7KH�OLIH�RI�WKH�SODWLQXP�ILOP�PD\�EH�DIIHFWHG�E\�WKH�HOHFWURO\WH�UHVLVWLYLW\��WKH�FRQVXPSWLRQ�UDWH�LQFUHDVLQJ
ZLWK� UHVLVWLYLW\��7KH� OLIH�RI� WKH�SODWLQXP� ILOP�FDQ�DOVR�EH�DIIHFWHG�E\� WKH�PDJQLWXGH�DQG� IUHTXHQF\�RI� WKH
ULSSOH�SUHVHQW�LQ�WKH�'&�VXSSO\��5LSSOHV�IUHTXHQFLHV�OHVV�WKDQ�����+]�VKRXOG�EH�DYRLGHG�

E�� ,Q� VHD�ZDWHU�� WKH�R[LGH� ILOP�RQ� WLWDQLXP�PD\�EUHDN�GRZQ� LI� WKH� YROWDJH� DW� WKH� DQRGH�H[FHHGV���9� YV
$J�$J&O�VHD� ZDWHU�� +LJKHU� YROWDJHV� PD\� EH� XVHG� ZLWK� IXOO\� SODWLQL]HG� DQRGHV� RU� LQ� OHVV� VDOLQH
HQYLURQPHQWV�

F��3E2��ILOP�IRUPDWLRQ�PD\�EH�HQKDQFHG�E\�WKH�XVH�RI�3ODWLQXP�SLQV�LQ�WKH�OHDG�VLOYHU�DOOR\�
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%LEOLRJUDSK\

>�@ SU(1�������������&DWKRGLF�SURWHFWLRQ�IRU�VXEPDULQH�SLSHOLQHV�

>�@ $2'&�&RGH�RI�3UDFWLFH�IRU�VDIH�XVH�RI�HOHFWULFLW\�XQGHU�ZDWHU�

>�@ %ULWLVK�6WDQGDUG�%6��������������&DWKRGLF�3URWHFWLRQ��3DUW���

>�@ %XUHDX�9HULWDV�5HFRPPHQGHG�3UDFWLFH�15����'72�5����&RUURVLRQ�SURWHFWLRQ�RI�VWHHO�RIIVKRUH�XQLWV
DQG�LQVWDOODWLRQV��������

>�@ '19�5HFRPPHQGHG�3UDFWLFH�53�%�����&DWKRGLF�3URWHFWLRQ��GHVLJQ��������

>�@ ,62�75���������������(IIHFWV�RI�FXUUHQW�RQ�KXPDQ�EHLQJV�DQG�OLYHVWRFN�±�3DUW����*HQHUDO�DVSHFWV�

>�@ ,62�75���������������(IIHFWV�RI�FXUUHQW�SDVVLQJ�WKURXJK�WKH�KXPDQ�ERG\�±�3DUW����6SHFLDO�DVSHFWV�

>�@ ,62�75���������������(IIHFWV�RI�FXUUHQW�RQ�KXPDQ�EHLQJV�DQG�OLYHVWRFN�±�3DUW����(IIHFWV�RI�FXUUHQWV
SDVVLQJ�WKURXJK�WKH�ERG\�RI�OLYHVWRFN�

>�@ +DQGERRN�RI�2FHDQ�DQG�8QGHUZDWHU�(QJLQHHULQJ�±�0F*UDZ�+LOO��������
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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

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.
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addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
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standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
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Copyright
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the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.
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If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
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