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(QJOLVK�YHUVLRQ

*UDYLW\�GUDLQDJH�V\VWHPV�LQVLGH�EXLOGLQJV���3DUW����6DQLWDU\
SLSHZRUN��OD\RXW�DQG�FDOFXODWLRQ

5pVHDX[�G
pYDFXDWLRQ�JUDYLWDLUH�j�O
LQWpULHXU�GHV�EkWLPHQWV��
3DUWLH����6\VWqPHV�SRXU�OHV�HDX[�XVpHV��FRQFHSWLRQ�HW

FDOFXOV

6FKZHUNUDIWHQWZlVVHUXQJVDQODJHQ�LQQHUKDOE�YRQ
*HElXGHQ���7HLO����6FKPXW]ZDVVHUDQODJHQ��3ODQXQJ�XQG

%HUHFKQXQJ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����2FWREHU������

&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ
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XQGHU�WKH�UHVSRQVLELOLW\�RI�D�&(1�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG�QRWLILHG�WR�WKH�&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO
YHUVLRQV�
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)RUHZRUG �

� 6FRSH �

� 1RUPDWLYH�UHIHUHQFHV �

� 'HILQLWLRQV �

��� *HQHUDO �
����� :DVWH�ZDWHU �
����� 'RPHVWLF�ZDVWH�ZDWHU �
����� 7UDGH�HIIOXHQW �
����� *UH\�ZDWHU �
����� %ODFN�ZDWHU �
����� 5DLQZDWHU �
����� )ORRG�OHYHO �
����� 'UDLQDJH�V\VWHP �
����� &RPELQHG�V\VWHP �
������ 6HSDUDWH�V\VWHP �

��� 3LSHV�DQG�ILWWLQJV �
����� 6DQLWDU\�SLSHZRUN �
����� 1RPLQDO�GLDPHWHU��'1� �
����� ,QWHUQDO�GLDPHWHU��GL� �
����� ([WHUQDO�GLDPHWHU��GD� �
����� 0LQLPXP�LQWHUQDO�GLDPHWHU��GL�PLQ� �
����� %UDQFK�GLVFKDUJH�SLSH �
����� 6TXDUH�HQWU\ �
����� 6ZHSW�HQWU\ �
����� &RQQHFWLRQ�EHQG �
������ 'LVFKDUJH�VWDFN �
������ 6WDFN�RIIVHW �
������ 'UDLQ �
������ )LOOLQJ�GHJUHH �

��� 9HQWLODWLQJ�SLSHZRUN �
����� 9HQWLODWLQJ�SLSH �
����� %UDQFK�YHQWLODWLQJ�SLSH �
����� 6WDFN�YHQW �
����� 9HQWLODWLQJ�VWDFN �
����� $LU�DGPLWWDQFH�YDOYH �

��� $SSOLDQFHV �
����� 'RPHVWLF�VDQLWDU\�DSSOLDQFHV �
����� 1RQ�GRPHVWLF�VDQLWDU\�DSSOLDQFHV �
����� )ORRU�JXOO\ �
����� 7UDS �
����� 'HSWK�RI�ZDWHU�VHDO��+� �

��� &DOFXODWLRQ �
����� 'LVFKDUJH�XQLW��'8� �
����� )UHTXHQF\�IDFWRU��.� �
����� :DVWH�ZDWHU�IORZ�UDWH��4ZZ� �
����� &RQWLQXRXV�IORZ�UDWH��4F� �
����� 3XPSHG�ZDWHU�IORZ�UDWH��4S� �
����� 7RWDO�IORZ�UDWH��4WRW� �
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����� +\GUDXOLF�FDSDFLW\��4PD[� �
����� $LU�IORZ�UDWH��4D� �

� 6\VWHP�FRQILJXUDWLRQV �

��� *HQHUDO �

��� 6\VWHP�W\SHV ��

��� &RQILJXUDWLRQV ��
����� 3ULPDU\�YHQWLODWHG�V\VWHP�FRQILJXUDWLRQV ��
����� 6HFRQGDU\�YHQWLODWHG�V\VWHP�FRQILJXUDWLRQV ��
����� 8QYHQWLODWHG�GLVFKDUJH�EUDQFK�FRQILJXUDWLRQV ��
����� 9HQWLODWHG�GLVFKDUJH�EUDQFK�FRQILJXUDWLRQV ��

� /D\RXW�UXOHV ��

��� &RPSOLDQFH�ZLWK�(XURSHDQ�6WDQGDUGV ��

��� 3URWHFWLRQ�DJDLQVW�IORRGLQJ ��

��� 2GRXU ��

��� 7UDS�VHDO ��

��� 5HGXFWLRQ�RI�QRPLQDO�GLDPHWHU ��

��� 9HQWLODWLRQ ��

��� $LU�DGPLWWDQFH�YDOYHV ��

� &DOFXODWLRQ ��

��� *HQHUDO ��

��� %DVLF�GDWD ��
����� 3LSH�GLDPHWHU ��
����� 'LVFKDUJH�XQLWV ��
����� 'LVFKDUJH�IURP�QRQ�GRPHVWLF�VDQLWDU\�DSSOLDQFHV ��

��� &DOFXODWLRQ�RI�IORZUDWH ��
����� :DVWH�ZDWHU�IORZUDWH��4ZZ� ��
����� )UHTXHQF\�IDFWRU��.� ��
����� 7RWDO�IORZUDWH��4WRW� ��
����� &DOFXODWLRQ�UXOHV ��

��� /D\RXW�RI�EUDQFKHV ��
����� 8QYHQWLODWHG�GLVFKDUJH�EUDQFKHV ��
����� 9HQWLODWHG�GLVFKDUJH�EUDQFKHV ��
����� $LU�DGPLWWDQFH�YDOYHV�IRU�EUDQFKHV ��

��� /D\RXW�RI�GLVFKDUJH�VWDFNV ��
����� 3ULPDU\�YHQWLODWHG�GLVFKDUJH�VWDFNV ��
����� 6HFRQGDU\�YHQWLODWHG�GLVFKDUJH�VWDFNV ��
����� $LU�DGPLWWDQFH�YDOYHV�IRU�VWDFNV ��
����� 9HQWLODWLQJ�SLSHZRUN ��

��� /D\RXW�RI�GUDLQV ��
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%���&DSDFLWLHV�RI�GUDLQV ��

%���9DOXHV�RI�ZDVWH�ZDWHU�IORZ�UDWHV ��

$QQH[�&��LQIRUPDWLYH� ��

&���&DOFXODWLRQ�H[DPSOH ��
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)RUHZRUG
7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������:DVWH�ZDWHU
HQJLQHHULQJ��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\�'HFHPEHU�������DQG�FRQIOLFWLQJ�QDWLRQDO
VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�-XQH������

7KLV�LV�WKH�VHFRQG�SDUW�LQ�D�VHULHV�RI�WKH�IROORZLQJ�ILYH�SDUWV�

3DUW��� *HQHUDO�DQG�SHUIRUPDQFH�UHTXLUHPHQWV�

3DUW��� 6DQLWDU\�SLSHZRUN��OD\RXW�DQG�FDOFXODWLRQ�

3DUW��� 5RRI�GUDLQDJH��OD\RXW�DQG�FDOFXODWLRQ�

3DUW��� :DVWH�ZDWHU�OLIWLQJ�SODQWV��OD\RXW�DQG�FDOFXODWLRQ�

3DUW��� ,QVWDOODWLRQ�DQG�WHVWLQJ�RI�GUDLQDJH�V\VWHPV��LQVWUXFWLRQV�IRU�RSHUDWLRQ��PDLQWHQDQFH�DQG
XVH�

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

7KLV�(XURSHDQ�6WDQGDUG�DSSOLHV�WR�ZDVWH�ZDWHU�GUDLQDJH�V\VWHPV�ZKLFK�RSHUDWH�XQGHU�JUDYLW\��,W�LV
DSSOLFDEOH�IRU�GUDLQDJH�V\VWHPV�LQVLGH�GZHOOLQJV��FRPPHUFLDO��LQVWLWXWLRQDO�DQG�LQGXVWULDO�EXLOGLQJV�

'LIIHUHQFHV�LQ�SOXPELQJ�ZLWKLQ�(XURSH�KDYH�OHG�WR�D�YDULHW\�RI�V\VWHPV�EHLQJ�GHYHORSHG��6RPH�RI
WKH�PDMRU�V\VWHPV�LQ�XVH�DUH�GHVFULEHG�EXW�WKLV�VWDQGDUG�KDV�QRW�DWWHPSWHG�WR�GHWDLO�WKH�LQWULFDFLHV
RI�HDFK�V\VWHP��'HWDLOHG�LQIRUPDWLRQ�DGGLWLRQDO�WR�WKDW�FRQWDLQHG�LQ�WKLV�VWDQGDUG�PD\�EH�REWDLQHG
E\�UHIHUULQJ�WR�WKH�WHFKQLFDO�GRFXPHQWV�OLVWHG�LQ�DQQH[�$�

7KLV�VHFRQG�SDUW�RI�WKH�VWDQGDUG�VHWV�RXW�SULQFLSOHV�ZKLFK�VKDOO�EH�IROORZHG�IRU�ERWK�OD\RXW�DQG
FDOFXODWLRQ��,W�PDNHV�OLPLWHG�SURYLVLRQ�IRU�GUDLQDJH�V\VWHPV�FRQYH\LQJ�WUDGH�HIIOXHQW�DQG�DOVR
PDNHV�OLPLWHG�SURYLVLRQ�IRU�IOXLGV�UHPRYHG�E\�SXPSV�

$OO�GUDZLQJV�LQ�WKH�VWDQGDUG�DUH�JLYHQ�DV�H[DPSOHV�DQG�DUH�QRW�LQWHQGHG�WR�H[FOXGH�DQ\�RWKHU
V\VWHP�FRQILJXUDWLRQ�

�� 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�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

(1��������� *UDYLW\�GUDLQDJH�V\VWHPV�LQVLGH�EXLOGLQJV���3DUW����*HQHUDO�DQG�SHUIRUPDQFH
UHTXLUHPHQWV�

(1��������� *UDYLW\�GUDLQDJH�V\VWHPV�LQVLGH�EXLOGLQJV���3DUW����5RRI�GUDLQDJH��OD\RXW�DQG
FDOFXODWLRQ�

(1��������� *UDYLW\�GUDLQDJH�V\VWHPV�LQVLGH�EXLOGLQJV���3DUW����:DVWH�ZDWHU�OLIWLQJ�SODQWV�
OD\RXW�DQG�FDOFXODWLRQ�

(1�������� *UDYLW\�GUDLQDJH�V\VWHPV�LQVLGH�EXLOGLQJV���3DUW����,QVWDOODWLRQ�DQG�WHVWLQJ�
LQVWUXFWLRQV�IRU�RSHUDWLRQ��PDLQWHQDQFH�DQG�XVH�

(1���� 'UDLQ�DQG�VHZHU�V\VWHPV�RXWVLGH�EXLOGLQJV�

SU(1������ 9HQWLODWLQJ�SLSHZRUN���$LU�DGPLWWDQFH�YDOYH�V\VWHPV��$96��

�� 'HILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�(XURSHDQ�6WDQGDUG��WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

���� *HQHUDO

������ ZDVWH�ZDWHU
ZDWHU�ZKLFK�LV�FRQWDPLQDWHG�E\�XVH�DQG�DOO�ZDWHU�GLVFKDUJLQJ�LQWR�WKH�GUDLQDJH�V\VWHP��H�J�
GRPHVWLF�DQG�WUDGH�HIIOXHQW��FRQGHQVDWH�ZDWHU�DQG�DOVR�UDLQZDWHU�ZKHQ�GLVFKDUJHG�LQ�D�ZDVWH
ZDWHU�GUDLQDJH�V\VWHP
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������ GRPHVWLF�ZDVWH�ZDWHU
ZDWHU�ZKLFK�LV�FRQWDPLQDWHG�E\�XVH�DQG�QRUPDOO\�GLVFKDUJHG�IURP�:&��VKRZHU��EDWK��ELGHW��ZDVK
EDVLQ��VLQN��IORRU�JXOO\

������ WUDGH�HIIOXHQW
ZDWHU�DIWHU�LQGXVWULDO�XVH�DQG�SURFHVVHV�FRQWDPLQDWHG�SROOXWHG�ZDWHU�LQFOXGLQJ�FRROLQJ�ZDWHU

������ JUH\�ZDWHU
ZDVWH�ZDWHU�QRW�FRQWDLQLQJ�IDHFDO�PDWWHU�RU�XULQH

������ EODFN�ZDWHU
ZDVWH�ZDWHU�FRQWDLQLQJ�IDHFDO�PDWWHU�RU�XULQH

������ UDLQZDWHU
ZDWHU�UHVXOWLQJ�IURP�QDWXUDO�SUHFLSLWDWLRQ�WKDW�KDV�QRW�EHHQ�GHOLEHUDWHO\�FRQWDPLQDWHG

������ IORRG�OHYHO
WKH�PD[LPXP�OHYHO�WR�ZKLFK�ZDVWH�ZDWHU�FDQ�ULVH�ZLWKLQ�D�GUDLQDJH�V\VWHP

������ GUDLQDJH�V\VWHP
D�V\VWHP�FRPSRVHG�RI�GUDLQDJH�HTXLSPHQW��DQG�RWKHU�FRPSRQHQWV�FROOHFWLQJ�ZDVWH�ZDWHU�DQG
GLVFKDUJLQJ�E\�PHDQV�RI�JUDYLW\��HIIOXHQW�OLIWLQJ�SODQW�PD\�EH�SDUW�RI�D�JUDYLW\�GUDLQDJH�V\VWHP

������ FRPELQHG�V\VWHP
D�GUDLQDJH�V\VWHP�IRU�ERWK�UDLQ�DQG�ZDVWH�ZDWHU�LQ�D�VLQJOH�SLSH

������� VHSDUDWH�V\VWHP
D�GUDLQDJH�V\VWHP�IRU�GUDLQLQJ�UDLQ�DQG�ZDVWH�ZDWHU�VHSDUDWHO\�E\�GHGLFDWHG�SLSHZRUN

���� 3LSHV�DQG�ILWWLQJV

������ VDQLWDU\�SLSHZRUN
DUUDQJHPHQW�RI�GLVFKDUJH�SLSHZRUN��ZLWK�RU�ZLWKRXW�YHQWLODWLQJ�SLSHV��FRQQHFWHG�WR�D�GUDLQDJH
V\VWHP

127(�)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG��³SLSHZRUN´�LQFOXGH�SLSHV�DQG�ILWWLQJV�

������ QRPLQDO�GLDPHWHU��'1�
QXPHULFDO�GHVLJQDWLRQ�RI�VL]H�ZKLFK�LV�D�FRQYHQLHQW�URXQG�QXPEHU�DSSUR[LPDWHO\�HTXDO�WR�WKH
GLDPHWHU�LQ�PP

������ LQWHUQDO�GLDPHWHU��GL�
PHDQ�LQWHUQDO�GLDPHWHU�RI�WKH�SLSH�EDUUHO�DW�DQ\�FURVV�VHFWLRQ

������ H[WHUQDO�GLDPHWHU��GD�
PHDQ�H[WHUQDO�GLDPHWHU�RI�WKH�SLSH�EDUUHO�DW�DQ\�FURVV�VHFWLRQ

������ PLQLPXP�LQWHUQDO�GLDPHWHU��GL�PLQ�
VPDOOHVW�LQWHUQDO�GLDPHWHU�DOORZHG�ZLWK�PD[LPXP�WROHUDQFH

������ EUDQFK�GLVFKDUJH�SLSH
SLSH�FRQQHFWLQJ�VDQLWDU\�DSSOLDQFHV�WR�D�GLVFKDUJH�VWDFN�RU�GUDLQ

������ VTXDUH�HQWU\
HTXDO�EUDQFK�MXQFWLRQ�WKDW�LV�PRUH�WKDQ������RU�KDV�D�FHQWUH�OLQH�UDGLXV�OHVV�WKDQ�WKH�LQWHUQDO�SLSH
GLDPHWHU

������ VZHSW�HQWU\
HTXDO�EUDQFK�MXQFWLRQ�WKDW�LV�DW�����RU�OHVV��RU�KDV�D�FHQWUH�OLQH�UDGLXV�QRW�OHVV�WKDQ�WKH�LQWHUQDO
SLSH�GLDPHWHU

������ FRQQHFWLRQ�EHQG
ILUVW�ILWWLQJ�LQ�GLUHFWLRQ�RI�IORZ�DIWHU�WUDS�RXWOHW

������� GLVFKDUJH�VWDFN
PDLQ��JHQHUDOO\�YHUWLFDO��SLSH��FRQYH\LQJ�GLVFKDUJHV�IURP�VDQLWDU\�DSSOLDQFHV
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������� VWDFN�RIIVHW
QRQ�YHUWLFDO�SDUW�RI�D�GLVFKDUJH�VWDFN

������� GUDLQ
QHDU�KRUL]RQWDO�SLSH�VXVSHQGHG�ZLWKLQ�D�EXLOGLQJ�RU�EXULHG�LQ�WKH�JURXQG�WR�ZKLFK�VWDFNV�RU�JURXQG
IORRU�DSSOLDQFHV�DUH�FRQQHFWHG

������� ILOOLQJ�GHJUHH
SURSRUWLRQ�RI�ZDWHU�GHSWK��K��WR�WKH�LQVLGH�GLDPHWHU��GL�

���� 9HQWLODWLQJ�SLSHZRUN

������ YHQWLODWLQJ�SLSH
SLSH�SURYLGHG�WR�OLPLW�WKH�SUHVVXUH�IOXFWXDWLRQV�ZLWKLQ�WKH�GLVFKDUJH�SLSH�V\VWHP

������ EUDQFK�YHQWLODWLQJ�SLSH
YHQWLODWLQJ�SLSH�FRQQHFWHG�WR�D�EUDQFK�GLVFKDUJH�SLSH

������ VWDFN�YHQW
H[WHQVLRQ�RI�D�YHUWLFDO�GLVFKDUJH�SLSH�DERYH�WKH�KLJKHVW�EUDQFK�GLVFKDUJH�SLSH�FRQQHFWLRQ�WKDW
WHUPLQDWHV�LQ�DQ�HQG��RSHQ�WR�WKH�DWPRVSKHUH

������ YHQWLODWLQJ�VWDFN
0DLQ�YHUWLFDO�YHQWLODWLQJ�SLSH��FRQQHFWHG�WR�D�GLVFKDUJH�VWDFN��WR�OLPLW�SUHVVXUH�IOXFWXDWLRQV�ZLWKLQ
WKH�GLVFKDUJH�VWDFN

������ DLU�DGPLWWDQFH�YDOYH
YDOYH�WKDW�DOORZV�DLU�WR�HQWHU�WKH�V\VWHP�EXW�QRW�WR�HVFDSH�LQ�RUGHU�WR�OLPLW�SUHVVXUH�IOXFWXDWLRQV
ZLWKLQ�WKH�VDQLWDU\�SLSHZRUN

���� $SSOLDQFHV

������ GRPHVWLF�VDQLWDU\�DSSOLDQFHV
IL[HG�DSSOLDQFHV�VXSSOLHG�ZLWK�ZDWHU�DQG�XVHG�FOHDQLQJ�RU�ZDVKLQJ��)RU�H[DPSOH��EDWKV��VKRZHUV�
ZDVK�EDVLQV��ELGHWV��:&V��XULQDOV��VLQNV��GLVKZDVKHUV��ZDVKLQJ�PDFKLQHV

������ QRQ�GRPHVWLF�VDQLWDU\�DSSOLDQFHV
VSHFLDO�VDQLWDU\�DSSOLDQFHV�XVHG�LQ�FRPPHUFLDO�NLWFKHQV��ODXQGULHV��ODERUDWRULHV��KRVSLWDOV��KRWHOV�
VZLPPLQJ�SRROV��HWF�

������ IORRU�JXOO\
GLVFKDUJH�ILWWLQJ�LQWHQGHG�WR�UHFHLYH�ZDWHU�IURP�IORRUV�HLWKHU�WKURXJK�DSHUWXUHV�LQ�D�JUDWLQJ�RU�IURP
SLSHV�FRQQHFWHG�WR�WKH�ERG\�RI�WKH�JXOO\��$�JXOO\�PD\�LQFOXGH�D�WUDS

������ WUDS
GHYLFH�WKDW�SUHYHQWV�WKH�SDVVDJH�RI�IRXO�DLU�E\�PHDQV�RI�ZDWHU�VHDO

������ GHSWK�RI�ZDWHU�VHDO��+�
WKH�GHSWK�RI�ZDWHU�ZKLFK�ZRXOG�KDYH�WR�EH�UHPRYHG�IURP�D�IXOO\�FKDUJHG�WUDS�EHIRUH�JDVHV�DQG
RGRXUV�DW�DWPRVSKHULF�SUHVVXUH�FRXOG�SDVV�WKURXJK�WKH�WUDS�VKRZQ�DV�+�LQ�)LJXUH���
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)LJXUH���²�:DWHU�GHSWK�LQ�WUDS

���� &DOFXODWLRQ

������ GLVFKDUJH�XQLW��'8�
WKH�DYHUDJH�GLVFKDUJH�UDWH�RI�D�VDQLWDU\�DSSOLDQFH�H[SUHVVHG�LQ�OLWUHV�SHU�VHFRQG��O�V�

������ IUHTXHQF\�IDFWRU��.�
YDULDEOH�WR�WDNH�LQWR�DFFRXQW�WKH�IUHTXHQF\�RI�XVH�RI�VDQLWDU\�DSSOLDQFHV��GLPHQVLRQOHVV�

������ ZDVWH�ZDWHU�IORZ�UDWH��4ZZ�
WRWDO�GHVLJQ�IORZ�UDWH�IURP�VDQLWDU\�DSSOLDQFHV�LQ�D�GUDLQDJH�V\VWHP�RU�LQ�D�SDUW�RI�D�GUDLQDJH
V\VWHP�LQ�OLWUHV�SHU�VHFRQG��O�V�

������ FRQWLQXRXV�IORZ�UDWH��4F�
IORZ�UDWH�RI�DOO�FRQWLQXRXV�IORZV��H�J��FRROLQJ�ZDWHU��HWF���LQ�OLWUHV�SHU�VHFRQG��O�V�

������ SXPSHG�ZDWHU�IORZ�UDWH��4S�
GLVFKDUJH�UDWH�RI�ZDVWH�ZDWHU�SXPSV�LQ�OLWUHV�SHU�VHFRQG��O�V�

������ WRWDO�IORZ�UDWH��4WRW�
WKH�WRWDO�IORZ�UDWH�LV�WKH�VXP�RI�WKH�ZDVWH�ZDWHU�IORZ�UDWH��4ZZ��DQG�FRQWLQXRXV�IORZ�UDWH��4F��DQG
SXPSHG�ZDWHU�IORZ�UDWH��4S���LQ�OLWUHV�SHU�VHFRQG��O�V�

������ K\GUDXOLF�FDSDFLW\��4PD[�
PD[LPXP�IORZ�UDWH�RI�ZDWHU�SHUPLWWHG�LQ�D�EUDQFK��VWDFN�RU�GUDLQ�LQ�OLWUHV�SHU�VHFRQG��O�V�

������ DLU�IORZ�UDWH��4D�
PLQLPXP�IORZ�UDWH�RI�DLU�WKURXJK�D�YHQWLODWLQJ�SLSH�RU�DLU�DGPLWWDQFH�YDOYH��PHDVXUHG�DW
����3DVFDO��3D��SUHVVXUH�GURS��LQ�OLWUHV�SHU�VHFRQG��O�V�

�� 6\VWHP�FRQILJXUDWLRQV

���� *HQHUDO
7KHUH�DUH�PDQ\�W\SHV�RI�ZDVWH�ZDWHU�GUDLQDJH�V\VWHPV�LQ�XVH�WRGD\��7KHVH�KDYH�GHYHORSHG�DV�D
UHVXOW�RI�GLIIHUHQFHV�LQ�WKH�W\SH�DQG�XVH�RI�VDQLWDU\�DSSOLDQFHV�LQ�GLIIHUHQW�FRXQWULHV�DQG�DOVR
GLIIHUHQW��MXVWLILDEOH�WHFKQLFDO�WUDGLWLRQV�
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���� 6\VWHP�W\SHV
7KH�V\VWHPV�PD\�EH�GLYLGHG�LQWR�IRXU�V\VWHP�W\SHV��DOWKRXJK�WKHUH�DUH�YDULDWLRQV�LQ�GHWDLO�ZLWKLQ
HDFK�V\VWHP�W\SH�>KHQFH�WKH�QHHG�WR�UHIHU�WR�WKH�QDWLRQDO�DQG�ORFDO�UHJXODWLRQV�DQG�SUDFWLFH�OLVWHG
LQ�DQQH[�$��LQIRUPDWLYH�@�

6\VWHP�, 6LQJOH�GLVFKDUJH�VWDFN�V\VWHP�ZLWK�SDUWO\�ILOOHG�EUDQFK�GLVFKDUJH�SLSHV
6DQLWDU\�DSSOLDQFHV�DUH�FRQQHFWHG�WR�SDUWO\�ILOOHG�EUDQFK�GLVFKDUJH�SLSHV��7KH�SDUWO\
ILOOHG�EUDQFK�GLVFKDUJH�SLSHV�DUH�GHVLJQHG�ZLWK�D�ILOOLQJ�GHJUHH�RI������������DQG�DUH
FRQQHFWHG�WR�D�VLQJOH�GLVFKDUJH�VWDFN�

6\VWHP�,, 6LQJOH�GLVFKDUJH�VWDFN�V\VWHP�ZLWK�VPDOO�ERUH�GLVFKDUJH�EUDQFK�SLSHV
6DQLWDU\�DSSOLDQFHV�DUH�FRQQHFWHG�WR�VPDOO�ERUH�EUDQFK�GLVFKDUJH�SLSHV��7KH�VPDOO
ERUH�EUDQFK�GLVFKDUJH�SLSHV�DUH�GHVLJQHG�ZLWK�D�ILOOLQJ�GHJUHH�RI������������DQG�DUH
FRQQHFWHG�WR�D�VLQJOH�GLVFKDUJH�VWDFN�

6\VWHP�,,, 6LQJOH�GLVFKDUJH�VWDFN�V\VWHP�ZLWK�IXOO�ERUH�EUDQFK�GLVFKDUJH�SLSHV
6DQLWDU\�DSSOLDQFHV�DUH�FRQQHFWHG�WR�IXOO�ERUH�EUDQFK�GLVFKDUJH�SLSHV��7KH�IXOO�ERUH
EUDQFK�GLVFKDUJH�SLSHV�DUH�GHVLJQHG�ZLWK�D�ILOOLQJ�GHJUHH�RI�������������DQG�HDFK
EUDQFK�GLVFKDUJH�SLSH�LV�VHSDUDWHO\�FRQQHFWHG�WR�D�VLQJOH�GLVFKDUJH�VWDFN�

6\VWHP�,9 6HSDUDWH�GLVFKDUJH�VWDFN�V\VWHP
'UDLQDJH�V\VWHPV�W\SH�,��,,�DQG�,,,�PD\�DOVR�EH�GLYLGHG�LQWR�D�EODFN�ZDWHU�VWDFN�VHUYLQJ
:&¶V�DQG�XULQDOV�DQG�D�JUH\�ZDWHU�VWDFN�VHUYLQJ�DOO�RWKHU�DSSOLDQFHV�

���� &RQILJXUDWLRQV
(DFK�V\VWHP�PD\�EH�FRQILJXUHG�LQ�D�QXPEHU�RI�ZD\V��JRYHUQHG�E\�WKH�QHHG�WR�FRQWURO�SUHVVXUH�LQ
WKH�SLSHZRUN�LQ�RUGHU�WR�SUHYHQW�IRXO�DLU�IURP�WKH�ZDVWH�ZDWHU�V\VWHP�HQWHULQJ�WKH�EXLOGLQJ��7KH
SULQFLSDO�FRQILJXUDWLRQV�DUH�GHVFULEHG�EHORZ�EXW�FRPELQDWLRQV�DQG�YDULDWLRQV�DUH�RIWHQ�UHTXLUHG�

������ 3ULPDU\�YHQWLODWHG�V\VWHP�FRQILJXUDWLRQV
&RQWURO�RI�SUHVVXUH�LQ�WKH�GLVFKDUJH�VWDFN�LV�DFKLHYHG�E\�DLU�IORZ�LQ�WKH�GLVFKDUJH�VWDFN�DQG�WKH
VWDFN�YHQW��VHH�)LJXUH�����$OWHUQDWLYHO\��DLU�DGPLWWDQFH�YDOYHV�PD\�EH�XVHG�
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)LJXUH���²�3ULPDU\�YHQWLODWHG�V\VWHP�FRQILJXUDWLRQV

/HJHQG� � %DWK
� :DVK�EDVLQ
� :&
� )ORRU�JXOO\
� $LU�DGPLWWDQFH�YDOYH
� 6WDFN
� %UDQFK�GLVFKDUJH�SLSH
� 'UDLQ
� 6WDFN�YHQW

������ 6HFRQGDU\�YHQWLODWHG�V\VWHP�FRQILJXUDWLRQV
&RQWURO�RI�SUHVVXUH�LQ�WKH�GLVFKDUJH�VWDFN�LV�DFKLHYHG�E\�XVH�RI�VHSDUDWH�YHQWLODWLQJ�VWDFNV�DQG�RU
VHFRQGDU\�EUDQFK�YHQWLODWLQJ�SLSHV�LQ�FRQQHFWLRQ�ZLWK�VWDFN�YHQWV��VHH�)LJXUH����

$OWHUQDWLYHO\��DLU�DGPLWWDQFH�YDOYHV�PD\�EH�XVHG�
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)LJXUH���²�6HFRQGDU\�YHQWLODWHG�V\VWHP�FRQILJXUDWLRQV

/HJHQG� � %DWK
� :DVK�EDVLQ
� :&
� )ORRU�JXOO\
� $LU�DGPLWWDQFH�YDOYH
� 6WDFN
� %UDQFK�GLVFKDUJH�SLSH
� 'UDLQ
� 6WDFN�YHQW
�� 9HQWLODWLQJ�VWDFN
�� %UDQFK�YHQWLODWLQJ�SLSH
�� 8ULQDO

������ 8QYHQWLODWHG�GLVFKDUJH�EUDQFK�FRQILJXUDWLRQV
&RQWURO�RI�SUHVVXUH�LQ�WKH�GLVFKDUJH�EUDQFK�LV�DFKLHYHG�E\�DLU�IORZ�LQ�WKH�GLVFKDUJH�EUDQFK��VHH
)LJXUH����
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)LJXUH���²�8QYHQWLODWHG�GLVFKDUJH�EUDQFK�FRQILJXUDWLRQ

/HJHQG� � %DWK
� :DVK�EDVLQ
� :&
� )ORRU�JXOO\
� 6WDFN
� %UDQFK�GLVFKDUJH�SLSH
� 6WDFN�YHQW

������ 9HQWLODWHG�GLVFKDUJH�EUDQFK�FRQILJXUDWLRQV
&RQWURO�RI�SUHVVXUH�LQ�WKH�GLVFKDUJH�EUDQFK�LV�DFKLHYHG�E\�YHQWLODWLRQ�RI�WKH�GLVFKDUJH�EUDQFK��VHH
)LJXUH�����$OWHUQDWLYHO\��DLU�DGPLWWDQFH�YDOYHV�PD\�EH�XVHG�
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)LJXUH���²�9HQWLODWHG�GLVFKDUJH�EUDQFK�FRQILJXUDWLRQV

/HJHQG� � %DWK
� :DVK�EDVLQ
� :&
� $LU�DGPLWWDQFH�YDOYH
� 6WDFN
� %UDQFK�GLVFKDUJH�SLSH
� 6WDFN�YHQW
�� 9HQWLODWLQJ�VWDFN
�� %UDQFK�YHQWLODWLQJ�SLSH

�� /D\RXW�UXOHV

���� &RPSOLDQFH�ZLWK�(XURSHDQ�6WDQGDUGV
$SSOLDQFHV��SLSHV�DQG�ILWWLQJV�VKDOO�FRPSO\�ZLWK�UHOHYDQW�(XURSHDQ�6WDQGDUGV�ZKHUH�DSSOLFDEOH�
(XURSHDQ�6WDQGDUGV�RI�FRPPRQO\�XVHG�SURGXFWV�DUH�OLVWHG�LQ�DQQH[�'�

���� 3URWHFWLRQ�DJDLQVW�IORRGLQJ
'UDLQDJH�VKDOO�EH�SURYLGHG�IRU�DOO�ZDWHU�VXSSO\�SRLQWV�LQVLGH�D�EXLOGLQJ�

���� 2GRXU
$SSOLDQFHV�FRQQHFWHG�WR�WKH�GUDLQDJH�V\VWHP�VKDOO�EH�LQVWDOOHG�ZLWK�D�WUDS�WR�SUHYHQW�HVFDSH�RI
IRXO�DLU�LQWR�WKH�EXLOGLQJ�

���� 7UDS�VHDO
7KH�GHSWK�RI�ZDWHU�VHDO��+��VKDOO�EH�QRW�OHVV�WKDQ����PP�
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���� 5HGXFWLRQ�RI�QRPLQDO�GLDPHWHU
7KH�QRPLQDO�GLDPHWHU��'1��RI�GLVFKDUJH�SLSHV�VKDOO�QRW�EH�UHGXFHG�LQ�WKH�GLUHFWLRQ�RI�IORZ�

���� 9HQWLODWLRQ
6DQLWDU\�SLSHZRUN�LV�RIWHQ�XVHG�WR�YHQWLODWH�WKH�H[WHUQDO�GUDLQ�RU�VHZHU�V\VWHP��7KHUHIRUH�FDUH
VKRXOG�EH�WDNHQ�WR�HQVXUH�WKDW�RSHQ�YHQWV�DUH�LQVWDOOHG�DV�QHFHVVDU\�

���� $LU�DGPLWWDQFH�YDOYHV
:KHUH�DLU�DGPLWWDQFH�YDOYHV�DUH�XVHG�WR�YHQW�GUDLQDJH�V\VWHPV�WKH\�VKDOO�FRPSO\�ZLWK�SU(1������
DQG�VKDOO�EH�VL]HG�LQ�DFFRUGDQFH�ZLWK�7DEOH����IRU�EUDQFKHV�DQG�7DEOH����DQG�IRU�VWDFNV
UHVSHFWLYHO\�

�� &DOFXODWLRQ

���� *HQHUDO
7KH�IROORZLQJ�FDOFXODWLRQ�PHWKRG�LV�YDOLG�IRU�DOO�JUDYLW\�GUDLQDJH�V\VWHPV�FRQYH\LQJ�GRPHVWLF�ZDVWH
ZDWHU��6\VWHPV�FRQYH\LQJ�WUDGH�HIIOXHQWV��H�J��GUDLQDJH�IURP�VZLPPLQJ�SRROV�DQG�LQGXVWULDO
EXLOGLQJV�VKRXOG�EH�FDOFXODWHG�LQGLYLGXDOO\�

���� %DVLF�GDWD
7KH�IROORZLQJ�GDWD�LV�WKH�EDVLV�IRU�WKH�FDOFXODWLRQ�PHWKRG�

������ 3LSH�GLDPHWHU
$OO�FDSDFLWLHV�JLYHQ�LQ�WKLV�SDUW�DUH�EDVHG�RQ�WKH�PLQLPXP�LQWHUQDO�GLDPHWHUV�VKRZQ�LQ�7DEOH���

7DEOH���²�1RPLQDO�GLDPHWHUV��'1��DQG�UHODWHG�PLQLPXP�LQWHUQDO�GLDPHWHUV��GL�PLQ�

1RPLQDO
GLDPHWHU

0LQLPXP
LQWHUQDO
GLDPHWHU

'1 GL�PLQ
PP

�� ��

�� ��

�� ��

�� ��

�� ��

�� ��

�� ��

�� ��

��� ��

��� ���

��� ���

��� ���

��� ���

��� ���

��� ���

������ 'LVFKDUJH�XQLWV
'LVFKDUJH�XQLWV�RI�D�YDULHW\�RI�VDQLWDU\�DSSOLDQFHV�DUH�JLYHQ�LQ�7DEOH����7KH�YDOXHV�DUH�JLYHQ�RQO\
IRU�WKH�SXUSRVH�RI�FDOFXODWLRQ�DQG�DUH�QRW�UHODWHG�WR�GLVFKDUJH�UDWHV�RI�VDQLWDU\�DSSOLDQFHV�TXRWHG
LQ�SURGXFW�VWDQGDUGV�
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7DEOH���²�'LVFKDUJH�XQLWV��'8�

$SSOLDQFH 6\VWHP�, 6\VWHP�,, 6\VWHP�,,, 6\VWHP�,9

'8 '8 '8 '8
O�V O�V O�V O�V

:DVK�EDVLQ��ELGHW ��� ��� ��� ���

6KRZHU�ZLWKRXW�SOXJ ��� ��� ��� ���

6KRZHU�ZLWK�SOXJ ��� ��� ��� ���

6LQJOH�XULQDO�ZLWK�FLVWHUQ ��� ��� ��� ���

8ULQDO�ZLWK�IOXVKLQJ�YDOYH ��� ��� � ���

6ODE�XULQDO ���
 ���
 ���
 ���


%DWK ��� ��� ��� ���

.LWFKHQ�VLQN ��� ��� ��� ���

'LVKZDVKHU��KRXVHKROG� ��� ��� ��� ���

:DVKLQJ�PDFKLQH�XS�WR���NJ ��� ��� ��� ���

:DVKLQJ�PDFKLQH�XS�WR����NJ ��� ��� ��� ���

:&�ZLWK�����O�FLVWHUQ 

 ��� 

 



:&�ZLWK�����O�FLVWHUQ ��� ��� ����WR����


 ���

:&�ZLWK�����O�FLVWHUQ ��� ��� ����WR����


 ���

:&�ZLWK�����O�FLVWHUQ ��� ��� ����WR����


 ���

)ORRU�JXOO\�'1��� ��� ��� � ���

)ORRU�JXOO\�'1��� ��� ��� � ���

)ORRU�JXOO\�'1���� ��� ��� � ���

 3HU�SHUVRQ�


 1RW�SHUPLWWHG�



 'HSHQGLQJ�XSRQ�W\SH��YDOLG�IRU�:&¶V�ZLWK�VLSKRQ�IOXVK�FLVWHUQ�RQO\��
� 1RW�XVHG�RU�QR�GDWD�

������ 'LVFKDUJH�IURP�QRQ�GRPHVWLF�VDQLWDU\�DSSOLDQFHV
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