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���$FFLGHQW�$QDO\VLV�IRU�::(5

����$LP�RI�WKH�DQDO\VLV

$FFRUGLQJ� WR� WKH� )HGHUDO� *HUPDQ� FRGHV� DQG� VWDQGDUGV�� VDIHW\� SUHFDXWLRQV� PXVW
HQVXUH� WKDW� LI� DQ� DFFLGHQW� RFFXUV� WKH� UHVLGXDO� KHDW� RI� WKH� UHDFWRU� FDQ� EH� VDIHO\
UHPRYHG��WKH�UHDFWRU�FDQ�EH�VKXWGRZQ��WKDW�ORQJ�WHUP�VXEFULWLFDOLW\�FDQ�EH�PDLQWDLQHG
DQG� UDGLDWLRQ� H[SRVXUH� RI� VWDII� DQG� HQYLURQPHQW� FDQ� EH� NHSW� DV� ORZ� DV� UHDVRQDEO\
DFKLHYDEOH�DQG�DOVR�EHORZ�WKH�GRVH�OLPLWV�GHWHUPLQHG�E\�WKH�UHJXODWLRQV�RI�WKH�$WRPLF
(QHUJ\�$FW�DQG�WKH�VXERUGLQDWHG�RUGLQDQFHV��WDNLQJ�LQWR�DFFRXQW� WKH�VWDWH�RI� WKH�DUW�
$GGLWLRQDOO\�� IRU�PDQ\�DFFLGHQWV� LW� LV� UHTXLUHG� WKDW� IXUWKHU� SURWHFWLYH� WDUJHWV� DUH�PHW�
7KXV� LW�PXVW� EH� GHPRQVWUDWHG� IRU� DFFLGHQWV� RU� LQFLGHQWV�ZLWK� D� KLJKHU� SUREDELOLW\� RI
RFFXUHQFH� WKDW� WKH� KHDW� IOX[� GHQVLWLHV� DW� WKH� IXHO�URG�FODGGLQJ� WXEHV� DUH� VXIILFLHQWO\
UHPRWH�IURP�WKH�FULWLFDO�KHDW�IOX[�GHQVLW\��WKDW�WKH�UHOHDVH�RI�HQHUJ\�LQ�WKH�IXHO�URGV�LV
VR� ORZ� WKDW�PHOWLQJ� LV�DYRLGHG�DQG� WKH�SUHVVXUH� LQ� WKH�SULPDU\�V\VWHP� LV�VR� ORZ� WKDW
VDIHW\�YDOYHV�GR�QRW�RSHQ�

7R�SURYH�SUHFDXWLRQV�DJDLQVW�LQDGPLVVLEOH�HIIHFWV�RI�DFFLGHQWV��DQ�DFFLGHQW�DQDO\VLV�LV
WR�EH�SHUIRUPHG�IRU�WKH�SODQW�XQGHU�FRQVLGHUDWLRQ��LQ�ZKLFK�VHTXHQFH�DQG�HIIHFWV�RI�WKH
DFFLGHQWV� DUH� LQYHVWLJDWHG�� 7KH� TXDOLILFDWLRQ� RI� WKH� PHWKRGV� RI� DQDO\VLV� DQG� RI� WKH
FRPSXWLQJ�SURJUDPV�PXVW�EH�YHULILHG�ZLWK�WHVWV�LQ�H[SHULPHQWDO�SODQWV�RU�H[SHULPHQWV
LQ� WKH� UHDFWRU� SODQW�� 7KH� UHTXLUHPHQWV� DQG� WKH� ERXQGDU\� FRQGLWLRQV� IRU� DFFLGHQW
DQDO\VLV�DUH�FRQVHUYDWLYHO\�GHILQHG�E\�WKH�)HGHUDO�*HUPDQ�FRGHV�DQG�VWDQGDUGV�

'XULQJ�WKH�ODVW�\HDUV�YHU\�LQWHQVLYH�ZRUN�KDV�EHHQ�SHUIRUPHG�LQ�WKH�ZHVWHUQ�FRXQWULHV
FRQFHUQLQJ� GLIIHUHQW� VDIHW\� VWXGLHV� IRU� WKH�(DVW� (XURSHDQ�133�� &RQVLGHUDEOH� NQRZ�
KRZ� KDV� EHHQ� WUDQVIHUHG� WR� WKH� HDVWHUQ� FRXQWULHV�� HVSHFLDOO\� LQ� WKH� ILHOG� RI� UHDFWRU
VDIHW\�DQDO\VLV���,Q�DOO�RI�WKH�SHUIRUPHG�DQDO\VLV�LQ�*56�WKH�EDVHV�IRU�FRPSDULVRQ�KDV
EHHQ�WKH�*HUPDQ�UXOHV�DQG�VWDQGDUGV�ZKLFK�LQ�VRPH�DVSHFWV�DUH�UDWKHU�GLIIHUHQW�IURP
WKH� 5XVVLDQ� RQHV�� WKDW� KDYH� EHHQ� DGRSWHG� DOVR� DV� QDWLRQDO� UXOHV� LQ� DOO� HDVWHUQ
FRXQWULHV�ZKHUH�5XVVLDQ�133V�ZLWK�::(5�DUH�LQ�RSHUDWLRQ�

2Q� WKH� EDVLV� RI� WKH� *HUPDQ� H[SHULHQFH�� LQWHUQDWLRQDO� SUDFWLFH� DQG� DOVR� ,$($
UHFRPHQGDWLRQV� DQG� 5XVVLDQ� UDGLRORJLFDO� UHTXLUHPHQWV� D� OLVW� RI� LQLWLDWLQJ� HYHQWV� IRU
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133� ZLWK� ::(5V� KDV� EHHQ� JHQHUDWHG�� 7LOO� QRZ� H[LVWV� QR� ILQDO� 36$� IRU� ::(5
WKHUHIRUH�WKH�OLVW�VKRXOG�EH�FRQVLGHUHG�SUHOLPLQDU\��6RPH�RI�WKHVH�HYHQWV�ZHUH�QRW�WKH
RULJLQDO� GHVLJQ� DFFLGHQWV� IRU� H[LVWLQJ� ::(5V�� HVSHFLDOO\� IRU� ROGHU� SODQW� W\SHV� �L�H�
::(5�����������7KLV�IDFW�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�XVLQJ�UHFRPPHQGDWLRQ
RI� WKLV� GRFXPHQW�� FRQFHUQLQJ� FRQVHUYDWLYH� DVVXPSWLRQV�� ERXQGDU\� FRQGLWLRQV� DQG
DFFHSWDQFH�FULWHULD�

���� �/LVW�RI�'HVLJQ��%DVLV�$FFLGHQWV

$FFRUGLQJ�WR�WKH�ZHVWHUQ��LQWHUQDWLRQDO�SUDFWLFH�WKH�DFFLGHQWV�DUH�JURXSHG�DFFRUGLQJ�WR
WKH�PDLQ� SK\VLFDO� SURFHVVHV� LQYROYHG� LQ� WKH� DFFLGHQW� VHTXHQFH��7KH� IROORZLQJ�HYHQW
JURXSV��(*��DUH�XVHG�

$� �����,QFUHDVH�LQ�+HDW�5HPRYDO�E\�6HFRQGDU\�6\VWHP

%������'HFUHDVH�LQ�+HDW�5HPRYDO�E\�6HFRQGDU\�6\VWHP

&�����'HFUHDVH�LQ�5HDFWRU�&RRODQW�6\VWHP�)ORZ�5DWH

'�����5HDFWLYLW\�DQG�3RZHU�'LVWULEXWLRQ�$QRPDOLHV

(�����,Q�FUHDVH�LQ�5HDFWRU�&RRODQW�,QYHQWRU\

)�����'HFUHDVH�LQ�5HDFWRU�&RRODQW�,QYHQWRU\

����������$GGLWLRQDO��DFFLGHQWV�DQG�LVVXHV��VSHFLDO�JURXS�RI�FDVHV��

*�������$QWLFLSDWHG�7UDQVLHQWV�ZLWKRXW�6FUDP��$7:6�

+�������&RQILQHPHQW

,���������$FFLGHQWV�LQ�6KXWGRZQ�FRQGLWLRQV

.��������3UHVVXUL]HG�7KHUPDO�6KRFN��376�



��

/��������5DGLRDFWLYH�5HOHDVH�IURP�D�6\VWHP�RU�&RPSRQHQW

7KH� HYHQWV� DUH� FODVVLILHG� DFFRUGLQJ� WR� WKH� IUHTXHQF\� RI� RFFXUHQFH� RI� WKH� LQLWLDWLQJ
HYHQW��6LQFH�FRPSOHWH�DQG�UHOLDEOH�SUREDELOLVWLF�VWXGLHV�IRU�99(5������DQG�99(5����
DUH�QRW� \HW�DYDLODEOH�� WKH�FDWHJRULVDWLRQ� LV� SUHOLPLQDU\�� ,W� KDV� EHHQ�SHUIRUPHG� WDNLQJ
LQWR�DFFRXQW�LQWHUQDWLRQDO�H[SHULHQFH�DQG�UHFHQW�UHVXOWV��6WLOO�WKHUH�LV�QR�FDWHJRULVDWLRQ
IRU�DFFLGHQWV�LQ�VKXWGRZQ��7KH�IROORZLQJ�HYHQW�FDWHJRULHV��(&��DUH�VXJJHVWHG�

� � � �FDWHJRU\ LQFOXGHV� QRUPDO� RSHUDWLQJ� FRQGLWLRQV�� ,Q� WKLV� FODVV�� WKHUH� LV� QR
DFWXDWLRQ� RI� VFUDP�� KRZHYHU�� VSXULRXV� DFWXDWLRQ� RI� WKH� HPHUJHQF\
SURWHFWLRQ� �UHDFWRU� VFUDP�� FDQ� KDSSHQ� DQG� LW� LV� FODVVLILHG� LQ� WKLV
FDWHJRU\�

� � � �FDWHJRU\ LQFOXGHV�DEQRUPDO�WUDQVLHQWV�ZKLFK�SUHVHQW�GHYLDWLRQV�ZLWK�UHJDUG�WR
WKH�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��7KH�WUDQVLHQWV�RI�WKLV�VHFRQG�JURXS
FDQ� OHDG� �EXW� QRW� QHFHVVDU\�� WR� UHDFWRU� VFUDP�� 7UDQVLHQWV� RI� WKLV
FDWHJRU\�EHORQJ�WR�WKH�GHVLJQ�EDVLV�DFFLGHQWV�

� � � �FDWHJRU\ LQFOXGHV�PRVW� RI� WKH� UHPDLQLQJ� GHVLJQ� EDVLV� DFFLGHQWV� OLNH� FRQWURO
URG�HMHFWLRQ��/2&$��PDLQ�VWHDP�OLQH�EUHDN��HWF�

� � � �FDWHJRU\ LQFOXGHV�EH\RQG�GHVLJQ�EDVLV�FRQGLWLRQV�

7KH�LQLWLDWLQJ�HYHQWV�ZLWKLQ�WKH�GLIIHUHQW�JURXSV�DQG�FDWHJRULHV�DUH�DV�IROORZV�

,QFUHDVH�RI�+HDW�5HPRYDO�E\�6HFRQGDU\�6\VWHP



��

,QLWLDWLQJ�(YHQWV (YHQW
&DWHJRU\

6SHFWUXP� RI� VWHDP� OLQH� EUHDNV� LQFOXGLQJ� WKH� ZRUVW� FDVH� ZLWK� UHVSHFW� WR
UHFULWLFDOLW\��7KH�IROORZLQJ�SDUDPHWHU�PXVW�EH�YDULHG��LQLWLDO�SRZHU��IURP�KRW
VWDQGE\�WR�IXOO�SRZHU���ZLWK�DQG�Z�R�ORVV�RI�SRZHU��EUHDN�VSHFWUXP��IURP����
$�WR�GRXEOH�HQGHG�JXLOORWLQH�EUHDN���ZLWK�DQG�Z�R�DGGLWLRQDO�VWHDP�JHQHUDWRU
WXEH� OHDNDJH��EUHDN� ORFDWLRQ� �EHWZHHQ�6*�DQG�06,9��PDLQ�VWHDP�KHDGHU
DQG�LQVLGH�FRQWDLQPHQW���WKH�IROORZLQJ�FDVHV�DUH�H[DPSOHV

�����$�EUHDN�VL]H��ZLWK�DQG�ZLWKRXW�6*�WXEH�GDPDJH�

�������$�EUHDN�VL]H

�������$�EUHDN�VL]H

��RU��

�

�

�

,QDGYHUWHQW� RSHQLQJ� DQG� VWXFN�RSHQ� RI� YDOYHV�� LQFOXGLQJ� WKH� YDULDWLRQ� RI
DGGLWLRQDO� SDUDPHWHUV� DV� DERYH�� DV� IDU� DV� WKHVH� DUH� QRW� FRYHUHG� E\� WKH
VSHFWUXP�RI�VWHDP�OLQH�EUHDNV��IRU�H[DPSOH

���6*�VDIHW\�YDOYH

���7XUELQH�E\SDVV�YDOYH��%58�.�

���6*�UHOLHI�YDOYH��%58�$�

�

�

�

)HHGZDWHU�V\VWHP�PDOIXQFWLRQ�DW�QRPLQDO�SRZHU�WKDW�UHVXOWV�LQ�D

���UHGXFWLRQ�RI�):�WHPSHUDWXUH

���LQFUHDVH�RI�):�IORZ

7KH�ZRUVW�FDVH�ZLWK�UHVSHFW�'1%5��DW�ORZ�SRZHU��KRW�VWDQG�E\�

�

�

�

0DOIXQFWLRQ� RI� PDLQ� VWHDP� SUHVVXUH� FRQWURO� ZKLFK� UHVXOWV� LQ� LQFUHDVLQJ
VWHDP�IORZ

�



��

/RQJ�WHUP�IDLOXUH�RI�PDLQ�KHDW�VLQN�ZLWK�RSHUDWLRQDO�OHDNDJH�DW�6*�WXEHV �

'HFUHDVH�LQ�+HDW�5HPRYDO�E\�6HFRQGDU\�6\VWHP

,QLWLDWLQJ�(YHQW (YHQW

&DWHJRU\

)DLOXUH�WR�UHDFK�KRXVH�ORDG �

/RVV�RI�IHHGZDWHU�VXSSO\

���ZLWK�DX[LOLDU\�IHHGZDWHU�VXSSO\

���ZLWK�HPHUJHQF\�IHHWZDWHU�VXSSO\�RQO\

�

�

&ORVLQJ�RI�6*�VKXW�RII�YDOYHV��06,9� �

7XUERJHQHUDWRU�GLVFRQQHFWLRQ�IURP�SRZHU �

/RVV�RI�RIIVLWH�SRZHU

���VKRUW�WHUP

���ORQJ�WHUP

�

�

%UHDN�RI�IHHGZDWHU�SLSHOLQH

���QRQ�LVRODEOH

���LVRODEOH

���PDLQ�IHHGZDWHU�KHDGHU�EUHDN

�

�

�
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0DOIXQFWLRQ� RI� PDLQ� VWHDP� SUHVVXUH� FRQWURO� ZKLFK� UHVXOWV� LQ� GHFUHDVLQJ
VWHDP�IORZ

�

'HFUHDVH�LQ�5HDFWRU�&RRODQW�6\VWHP�)ORZ�5DWH

6HL]XUH�RI�RQH�UHDFWRU�FRRODQW�SXPS��5&3� �

'H�HQHUJL]DWLRQ�RI�RQH�5&3 �

'H�HQHUJL]DWLRQ�RI�DOO�5&3V �

5&3�VKDIW�EUHDN �

&RRODQW�IORZ�UDWH�GHFUHDVH�DV�D�FRQVHTXHQFH�RI�ORZ�JULG�IUHTXHQF\ �

5HDFWLYLW\�DQG�3RZHU�'LVWULEXWLRQ�$QRPDOLHV

,QLWLDWLQJ�(YHQW

(YHQW
&DWHJRU\

8QFRQWUROOHG�ZLWKGUDZDO�RI�D�JURXS�RI�FRQWURO�PHPEHUV�DW

���QRPLQDO�SRZHU

���ORZ�SRZHU��VXEFULWLFDO��VWDUW�XS�

�

�

5&3�VWDUW�LQ�D�ORRS�EHLQJ�LQRSHUDWLYH�EHIRUH��HUURQHRXV�VWDUW�XS� �
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(MHFWLRQ�RI�PRVW�HIIHFWLYH�FRQWURO�PHPEHU�DW

���IXOO�SRZHU

���LQWHUPHGLDWH�SRZHU

���ORZ�SRZHU

�

�

�

'HFUHDVH�RI�ERULF�DFLG�FRQFHQWUDWLRQ��H�J��E\�PHDQV�RI�&9&6�PDOIXQFWLRQ� �

'URS�RI�FRQWURO�URG �

&ROG�ZDWHU�LQMHFWLRQ��H�J��E\�E\SDVVLQJ�WKH�KHDW�H[FKDQJHU�LQ�WKH�&9&6� �

,QFUHDVH�RI�5HDFWRU�&RRODQW�,QYHQWRU\

&9&6�PDOIXQFWLRQ��RU�RSHUDWRU�HUURU��ZKLFK�UHVXOWV�LQ�DQ�LQFUHDVH�RI�UHDFWRU
FRRODQW�LQYHQWRU\

�

+LJK� SUHVVXUH� ERUDWHG� ZDWHU� V\VWHP� PDOIXQFWLRQ� �74���� ���� ���
�LQDGYHUWHQW�RSHUDWLRQ�

�

'HFUHDVH�LQ�5HDFWRU�&RRODQW�,QYHQWRU\

,QLWLDWLQJ�(YHQW (YHQW
&DWHJRU\

,QDGYHUWHQW�RSHQLQJ�RI�SUHVVXUL]HU�SXOVH�VDIHW\�GHYLFH �
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%UHDN� RI� SXOVH� WXEH� RI� LQVWUXPHQWDWLRQ� RXWVLGH� WKH� FRQWDLQPHQW� RU� RWKHU
SLSHOLQHV�FDUU\LQJ�SULPDU\�FRRODQW�RXWVLGH�FRQWDLQPHQW

�

%UHDN�RI�SULPDU\�V\VWHP�PDNH�XS�EORZGRZQ�SLSHOLQH �

/%/2&$�VSHFWUXP��IRU�LQVWDQFH�

����$�5&3�539��& � � ����

����$�5&3�539��& � � ����

����$�5&3�539��& � � ����

����$�539�6*��& � � ����

2WKHU�/%/2&$��EUHDN�RI�VXUJHOLQH��(&&�LQMHFWLRQ�OLQHV�

��RU��

��RU��

/%/2&$�$QDO\VLV�ZLWK�1��LQMHFWLRQ ��RU��

6%/2&$�VSHFWUXP �

%UHDN�RI�6*�KHDW�H[FKDQJH�WXEH�LQFOXGLQJ�UDGLRORJLFDO�FRQVHTXHQFHV �

6*�FROOHFWRU�FRYHU�EUHDN������PP��ZLWK�UDGLRORJLFDO�FRQVHTXHQFHV �

$QWLFLSDWHG�7UDQVLHQW�ZLWKRXW�6FUDP��$7:6�

,QLWLDWLQJ�(YHQW (YHQW
FDWHJRU\

$7:6�7RWDO�/RVV�RI�0DLQ�)HHGZDWHU ��RU��
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$7:6�/RVV�RI�1RUPDO�2QVLWH�DQG�2IIVLWH�3RZHU��/2123� ��RU��

$7:6�,QDGYHUWHQW�FRQWURO�DVVHPEO\�ZLWKGUDZDO ��RU��

$7:6�/RVV�RI�FRQGHQVHU�YDFXXP�ZLWK�DQG�ZLWKRXW�/2123 ��RU��

$7:6�,QDGYHUWHQW�VWDUW�XS�RI�SUHVVXUL]HU�VSUD\ ��RU��

$7:6�,QDGYHUWHQW�RSHQLQJ���VWXFN�RSHQ�RI�D�SUHVVXUL]HU�VDIHW\�YDOYH ��RU��

$7:6�0D[LPXP� LQFUHDVH�RI�VWHDP�IORZ��RSHQLQJ�RI�%58�.�RU�%58�$��RU
VDIHW\�YDOYHV�

��RU��

$7:6�0D[LPXP�UHGXFWLRQ�RI�FRUH�LQOHW�WHPSHUDWXUH ��RU��

&RQILQHPHQW

&RQWDLQPHQW� &DOFXODWLRQ� IRU� �$�%UHDN� RI� PDLQ� FRRODQW� OLQH� LQFOXGLQJ
VWUXFWXUH�DQDO\VLV

�

&RQWDLQPHQW�&DOFXODWLRQ�IRU�6/%�LQVLGH�FRQWDLQPHQW �

$FFLGHQWV�LQ�6KXWGRZQ�&RQGLWLRQV

6SHFWUXP�RI�OHDNV�EUHDNV�RQ�(&&�VXFWLRQ�OLQH ��RU��

/RVV� RI� UHVLGXDO� KHDW� UHPRYDO� V\VWHP� ZKLOH� UHDFWRU� LV� VKXWGRZQ� IRU
PDLQWHQDQFH�ZLWK�PLQLPDO�ZDWHU�LQYHQWRU\

��RU��

'LOXWLRQ� RI� SULPDU\� FRRODQW� FLUFXLW� ZKLOH� UHDFWRU� LV� LQ� VKXWGRZQ� VWDWHV�
LQFOXGLQJ�WKH�DQDO\VLV�RI�SRVVLEOH�VOXJ�IRUPDWLRQ

��RU��

3ULPDU\�EUHDNV�RFFXULQJ�ZKLOH�UHDFWRU�LV�LQ�LQWHUPHGLDWH�RU�FROG�VKXW�GRZQ ��RU��
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3UHVVXUL]HG�7KHUPDO�6KRFN��376�

,QLWLDWLQJ�(YHQW (YHQW
FDWHJRU\

376�DQDO\VLV�IRU�VWXFN�RSHQ�SUHVVXUL]HU�YDOYHV�ZKLFK�FORVH�ODWHU "

376�DQDO\VLV�RI�6%/2&$�ZKLFK�FDQ�EH�FRPSHQVDWHG "

376�DQDO\VLV�RI�VHFRQGDU\�VLGH�OHDNDJH�XS�WR�6/% "

376�DQDO\VLV�RI�SULPDU\�WR�VHFRQGDU\�VLGH�OHDNDJH "

376�DQDO\VLV�RI�IHHGZDWHU�V\VWHP�PDOIXQFWLRQ "

5DGLRDFWLYH�5HOHDVH�IURP�6\VWHP�RU�&RPSRQHQW

*DVHRXV�ZDVWH�WUHDWPHQW�V\VWHP�IDLOXUH �

5DGLRDFWLYH�OLTXLG�ZDVWH�V\VWHP�OHDN�RU�IDLOXUH ��RU��

3RVWXODWHG�UDGLRDFWLYH�UHOHDVH�GXH�WR�OLTXLG�FRQWDLQLQJ�IDLOXUH �

)XHO�KDQGOLQJ�DFFLGHQW �

6SHQW�IXHO�FDVN�GURS�DFFLGHQW �

7KH� FDVH� RI� HMHFWLRQ� RI� WKH�PRVW� HIIHFWLYH� FRQWURO� URG� DQG� LQWHUPHGLDWH� SRZHU� �VHH
JURXS�'��LV�LQWURGXFHG�DGGLWLRQDOO\�EHFDXVH�RI�WKH�IDFW�WKDW�RQ�WKH�RQH�KDQG�WKH�LQLWLDO
IXHO� HQWKDOS\� LV� ODUJHU� DW� IXOO� SRZHU�� RQ� WKH� RWKHU� KDQG� WKH� HMHFWHG� FRQWURO� PHPEHU
ZRUWK�DQG�WKH�KRW�VSRW�IDFWRU�DUH�KLJKHU�DW�]HUR�SRZHU��6RPH�:HVWHUQ�FDOFXODWLRQV��IRU
LQVWDQFH�IRU�)UHQFK�����0:HO�3:5��KDYH�FRQILUPHG� WKH� LQWHUHVW� IRU� WKLV�FDVH�ZKLFK
FRXOG�EH�WKH�ZRUVW�RQH�
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7KH� VWHDP� JHQHUDWRU� FROOHFWRU� FRYHU� EUHDN� KDV� XS� WR� QRZ� EHHQ� LQFOXGHG� ZLWKLQ
FDWHJRU\���DV�'%$� �VHH�JURXS�)���7KLV� LV�DOVR� LQ�DJUHHPHQW�ZLWK� UHFHQW� LQIRUPDWLRQ
DERXW�SUREDELOLVWLF�VWXGLHV�IRU�99(5������9������7KH�SUREDELOLW\�RI�WKH�LQLWLDWLQJ�HYHQW
LV�FDOFXODWHG�DV����� � � ��%DODNRYR�133���

)RU� $7:6� �� FDVHV� KDYH� EHHQ� VXJJHVWHG� DV� H[DPSOHV�� 7KH� FRPSOHWH� WUHDWPHQW� RI
$7:6� VKRXOG� LQFOXGH� WKH� FRPELQDWLRQ� RI� WKH� WUDQVLHQWV� RI� FDWHJRU\� �� LQYROYLQJ� WKH
IDLOXUH�RI�UHDFWRU�VFUDP��3UHVVXUL]HG�WKHUPDO�VKRFN�DQDO\VLV�KDV�EHHQ�LQFOXGHG�LQ�WKH
OLVW�IRU�UHDVRQV�RI�PRUH�FRPSOHWHQHVV�

�����/LVW�RI�%H\RQG�'HVLJQ�%DVLV�$FFLGHQWV

,W� LV� UHFRPPHQGHG� WKDW� WKH� IROORZLQJ� EH\RQG� GHVLJQ� EDVLV� DFFLGHQWV� VKRXOG� EH
DQDO\VHG�LQ�RUGHU�WR�GHWHUPLQH�WKH�DGGLWLRQDO�PHDVXUHV�WR�FRSH�ZLWK�VXFK�VLWXDWLRQV��$
SUREDELOLVWLF�DSSURDFK�VKRXOG�EH�XVHG�WR� MXVWLI\� WKH�FDWHJRULVDWLRQ�RI� WKHVH�HYHQWV�DV
%'%$�

&RPELQDWLRQ�RI�VWHDP�OLQH�EUHDN�ZLWK�RQH�RU�PRUH�VWHDP�JHQHUDWRU�WXEH�UXSWXUH

-� &RPELQDWLRQ�RI�VWHDP�OLQH�EUHDN�ZLWK�VWHDP�JHQHUDWRU�FROOHFWRU�FRYHU�EUHDN

-� 7RWDO�ORVV�RI�VWHDP�JHQHUDWRU�IHHGZDWHU

-� 7RWDO�ORVV�RI�KHDW�VLQN

-� 7RWDO�ORVV�RI�SRZHU��WRWDO�EODFNRXW�

-� 7RWDO�ORVV�RI�ORZ�SUHVVXUH�VDIHW\�LQMHFWLRQ�RU�FRQWDLQPHQW�FRQGHQVDWLRQ����
FDSDELOLWLHV�LQ�WKH�FDVH�ZKHUH�LW�LV�UHTXLUHG

-� 7RWDO�ORVV�RI�KLJK�SUHVVXUH�VDIHW\�LQMHFWLRQ�LQ�WKH�FDVH�ZKHUH�LW�LV�UHTXLUHG�

%HVLGHV��LW�LV�UHFRPPHQGHG�WKDW�FDUH�VKRXOG�DOVR�EH�WDNHQ�WR�FRQWURO�VLWXDWLRQV�OHDGLQJ
WR�FRUH�PHOW�

7KH� LVVXH� ERRN� ,$($� ��� UHFRPPHQGV� WKDW� WKH� ZRUN� RQ� VHYHUH� DFFLGHQW� DQDO\VLV
VKRXOG�EH�DFFHOHUDWHG��,W�UHTXHVWV�WKDW�WKH�TXDOLW\�RI�WKH�DQDO\VLV�VKRXOG�EH�HQVXUHG�WR
UHDFK�DQ�LQWHUQDWLRQDOO\�DFFHSWDEOH�OHYHO�
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,W�LV�UHFRPPHQGHG�WKDW�WZR�FDWHJRULHV�RI�%'%$�VKRXOG�EH�FRQVLGHUHG�

�� SUHYHQWLRQ�RI�FRUH�PHOW��VWXGLHV��LPSOHPHQWDWLRQ�RI�SURFHGXUHV�DQG�LI�QHFHVVDU\�RI
PHDVXUHV� WR� EH� IRUPHG� EHIRUH� VWDUW�XS� �DW� OHDVW� IRU� HYHQWV� KDYLQJ� WKH� ELJJHVW
FRQVHTXHQFHV�DQG�HVWLPDWHG�SUREDELOLW\�RI�RFFXUHQFH�

�� PLWLJDWLRQ� LI�FRUH�PHOW��VRPH�VWXGLHV�KDYH�WR�EH� ODXQFKHG��EXW�QRW� ILQDOLVHG�EHIRUH
VWDUW�XS� DV� ZHOO� DV� LPSURYHPHQW� PHDVXUHV�� 6SHFLILFDOO\�� LVVXHV� UHJDUGLQJ� VHYHUH
DFFLGHQWV� ZLWK� VLJQLILFDQW� GDPDJH� RI� FRUH� �LQFOXGLQJ� DOVR� + 	 �� DQDO\VLV�� VKRXOG� EH
FRQVLGHUHG�DOVR�

7KLV� LV� LQ�SULQFLSOH�WKH�VDPH��VWUDWHJ\�DV�UHFRPPHQGHG�IRU�WKH�IUHQFK�JHUPDQ�VDIHW\
DSSURDFK��

����,QLWLDO�&RQGLWLRQV�DQG��$VVXPSWLRQV

7KH�LQLWLDO�FRQGLWLRQV�ILUVW�LQFOXGH�WKRVH�YDULDEOHV�ZKLFK�FDQ�EH�PHDVXUHG�LQ�WKH�SODQW�
HLWKHU� GLUHFWO\� RU� E\� FDOFXODWLRQ�� ([DPSOHV� RI� GLUHFW� PHDVXUHPHQW� YDULDEOHV� DUH� WKH
SURFHVV� YDULDEOHV�� SRZHU�� SUHVVXUH�� WHPSHUDWXUH�� DQG� IORZ�� 9DULDEOHV� ZKLFK� DUH
LQGLUHFWO\� PHDVXUHG� LQFOXGH� WKH� QHXWURQLFV� YDULDEOHV�� SHDNLQJ� IDFWRUV�� PRGHUDWRU
WHPSHUDWXUH�FRHIILFLHQW��FRQWURO�URG�ZRUWK��HWF��,Q�DGGLWLRQ��LQLWLDO�FRQGLWLRQV�PD\�LQFOXGH
GHVLJQ�FRQGLWLRQV�ZKLFK�DUH�FDOFXODWHG�EXW�DUH�QRW�PHDVXUHG��VXFK�DV�GHFD\�KHDW�RU
GHOD\HG�QHXWURQ�IUDFWLRQ��3HDNLQJ�IDFWRUV�DUH�ERWK�PHDVXUHG�DQG�FDOFXODWHG�DV�SDUW�RI
WKH�FRUH�GHVLJQ�

7KH�YDOXHV�VHOHFWHG�IRU�WKH�LQLWLDO�FRQGLWLRQV�VKRXOG�EH�WKRVH�ZKLFK�UHVXOW� LQ�WKH�PRVW
FRQVHUYDWLYH� �OHDVW� IDYRXUDEOH�� UHVXOWV� ZLWK� UHVSHFW� WR� WKH� DFFHSWDQFH� FULWHULD� EHLQJ
HYDOXDWHG��7KHVH�VKRXOG�QRUPDOO\�EH�VHOHFWHG�IURP�WKH�HGJH�RI�WKHLU�RSHUDWLQJ�UDQJH
IRU�SURFHVV�YDULDEOHV��ZKLFK�PD\�EH�EDVHG�RQ� IRU�H[DPSOH�� LQVWUXPHQW�XQFHUWDLQWLHV�
SODQW� SURFHGXUHV�� RU� WHFKQLFDO� VSHFLILFDWLRQ� OLPLWV�� 7KH\� PD\� DOVR� EH� EDVHG� RQ� D
GHILQHG�FRQILGHQFH�UDQJH��H��J��������IRU�WKH�FDOFXODWHG�YDULDEOHV��1RWH�KRZHYHU��WKDW
WKLV�PD\�QRW�DOZD\V�EH�FRQVHUYDWLYH��RU�PD\�QRW�EH�DSSURSULDWH�IRU� WKH�EDVLV�DJDLQVW
ZKLFK� WKH� DFFHSWDQFH� FULWHULD� DUH� HYDOXDWHG�� �6RPH� PHWKRGV� LQFRUSRUDWH� WKH� LQLWLDO
FRQGLWLRQ� XQFHUWDLQWLHV� LQWR� WKH� OLPLW� YDOXH� RI� WKH� DFFHSWDQFH� FULWHULRQ��� ,W� LV� WKH
UHVSRQVLELOLW\�RI�WKH�GHVLJQHU�WR�PDNH�WKH�DSSURSULDWH�GHWHUPLQDWLRQ�RI�WKLV�
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,QGHSHQGHQW� VHOHFWLRQ� RI� DOO� YDULRXV� SDUDPHWHUV� LQ� FRQVHUYDWLYH� ZD\� FDQ� OHDG� WR
LQFRQVLVWHQW�GDWD��ZKLFK�PD\�QRW�EH�DSSURSULDWH� IRU� FRPSXWDWLRQDO�DQDO\VLV�� ,I� WKLV� LV
WKH�FDVH�� LW� LV� UHFRPPHQGHG� WR�VHOHFW�FRQVHUYDWLYHO\� WKH�SDUDPHWHU�V��ZLWK�VWURQJHVW
LQIOXHQFH� RQ� UHVXOWV� UHJDUGLQJ� DFFHSWDQFH� FULWHULRQ� XQGHU� FRQVLGHUDWLRQ�� 5HPDLQLQJ
SDUDPHWHUV�FDQ�DIWHUZDUGV�EH�VSHFLILHG�FRQVLVWHQWO\�

$Q�H[DPSOH�RI�D�OLVW�RI�LQLWLDO��FRQGLWLRQV�
5HDFWRU�3RZHU
&RRODQW�7HPSHUDWXUH
3ULPDU\�6LGH�3UHVVXUH
5HDFWRU�&RRODQW�)ORZ
6WHDP�*HQHUDWRU�/HYHO
6WHDP�3UHVVXUH
6WHDP�)ORZ
)HHGZDWHU�)ORZ
)HHGZDWHU�7HPSHUDWXUH
3RZHU�3HDNLQJ�)DFWRUV�DQG�3RZHU�'LVWULEXWLRQ
/LQHDU�3RZHU�LQ�)XHO
*DS�FRQGXFWDQFH
0RGHUDWRU�)HHGEDFN
)XHO�7HPSHUDWXUH�)HHGEDFN
'HOD\HG�1HXWURQ�)UDFWLRQ
3URPSW�1HXWURQ�/LIHWLPH
'HFD\�+HDW
&RQWURO�5RG�:RUWK
3UHVVXUL]HU�OHYHO
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����6\VWHP�DYDLODELOLW\�DQG�IXQFWLRQDOLW\�DVVXPSWLRQV

7KH�DYDLODELOLW\�RI�WKH�SURWHFWLRQ�DQG�VDIHW\�IXQFWLRQV�LV��WR�D�ODUJH�H[WHQW��GHWHUPLQHG
E\�WKH�DSSOLFDWLRQ�RI�WKH�VLQJOH�IDLOXUH�FULWHULRQ��6)&���7KH�VHQVH�RI�6)&�LV�H[SODLQHG
ODWHU�LQ�WKH�VDPH�FKDSWHU��7KH�DQDO\VLV�VKRXOG�DOVR�FRQVLGHU�WKRVH�IDLOXUHV�ZKLFK�FRXOG
RFFXU�DV�D�FRQVHTXHQFH�RI� WKH�HYHQW� LWVHOI�� ,I� VXFK� IDLOXUHV�FDQ�RFFXU�� WKH\�PXVW�EH
FRQVLGHUHG� LQ�DGGLWLRQ� WR� WKH�VLQJOH� IDLOXUH��)RU�H[DPSOH�� LI� D� YDOYH� LV�H[SRVHG� WR�DQ
DGYHUVH�HQYLURQPHQW�DV�D�UHVXOW�RI�D�VWHDPOLQH�UXSWXUH��DQG�WKH�YDOYH�LV�QRW�TXDOLILHG�WR
SHUIRUP� LQ� WKDW�DGYHUVH�HQYLURQPHQW�� IDLOXUH�RI� WKH�YDOYH�VKRXOG�EH�FRQVLGHUHG� LI� WKH
IDLOXUH�UHVXOWV�LQ�D�PRUH�FRQVHUYDWLYH��OHVV�IDYRXUDEOH��UHVXOW��*HQHUDOO\��HTXLSPHQW�QRW
TXDOLILHG� IRU� VSHFLILF� DFFLGHQW� FRQVLGHUDWLRQV� VKRXOG� EH� DVVXPHG� WR� IDLO� XQOHVV� LWV
QRUPDO�RSHUDWLRQ�OHDGV�WR�PRUH�FRQVHUYDWLYH�UHVXOWV�

,Q� DGGLWLRQ� WR� WKH� VLQJOH� IDLOXUH� DQG� DQ\� FRQVHTXHQWLDO� IDLOXUHV�� SRVWXODWHG� DFFLGHQWV
VKRXOG� EH� DQDO\VHG� IRU� D� ORVV� RI� RII�VLWH� SRZHU�� 7KH� ORVV� RI� RIIVLWH� SRZHU� PD\� EH
DVVXPHG�WR�RFFXU�HLWKHU�DW� WKH� LQLWLDWLRQ�RI� WKH�HYHQW�RU�DV�D�FRQVHTXHQFH�RI� UHDFWRU
DQG�WXUELQH�WULS��7KH�DQDO\VW�VKRXOG�FRQVLGHU�ERWK�FDVHV��ZLWK�DQ�ZLWKRXW�RIIVLWH�SRZHU�
WR�GHWHUPLQH�ZKLFK�LV�WKH�PRVW�OLPLWLQJ�

,Q�PRVW� FDVHV�� WKH� DYDLODELOLW\� RI� RSHUDWLRQDO� FRQWURO� V\VWHPV� VHUYHV� WR� PLWLJDWH� WKH
FRQVHTXHQFHV�RI�WKH�HYHQW��7KXV��LW�LV�RIWHQ�FRQVHUYDWLYH�WR�DVVXPH�WKDW�WKH�DXWRPDWLF
IHDWXUHV�RI�WKH�FRQWURO�V\VWHP�DUH�WXUQHG�RII��LI�LW�LV�SRVVLEOH�WR�WXUQ�WKHP�RII��+RZHYHU�
LQ� FHUWDLQ� VLWXDWLRQV�� WKH� FRQWURO� V\VWHPV� PD\� DJJUDYDWH� WKH� WUDQVLHQW� RU� GHOD\
DFWXDWLRQ�RI�WKH�SURWHFWLRQ�IHDWXUHV��)RU�H[DPSOH��WKH�DFWXDWLRQ�RI�SUHVVXULVH�VSUD\�ZLOO
UHGXFH� WKH� SUHVVXUH� GXULQJ� DQ� RYHUSUHVVXUL]DWLRQ� HYHQW�� 7KLV� ZLOO� GHOD\� WKH� WLPH� DW
ZKLFK� UHDFWRU� WULS�RQ�KLJK�SUHVVXULVH�SUHVVXUH� LV� UHDFKHG�� ,I� SRZHU� FRQWLQXHV� WR� ULVH
GXULQJ�WKLV�GHOD\��WKLV�PD\�SURGXFH�D�PRUH�FRQVHUYDWLYH�UHVXOW��7KHUHIRUH��LW�PLJKW�EH
PRUH�FRQVHUYDWLYH�WR�DVVXPH�WKDW�DXWRPDWLF�SUHVVXUH�FRQWURO�LV�DYDLODEOH��7KH�DQDO\VW
VKRXOG� LQYHVWLJDWH� WKHVH� VLWXDWLRQV� �QRW� QHFHVVDULO\� SHUIRUPLQJ� GHWDLOHG� FDOFXODWLRQV�
VWDUWLQJ�ZLWK�WKH�DVVXPSWLRQ�RI�IXOO�RSHUDELOLW\�RI�FRQWURO�V\VWHPV�

$Q�H[DPSOH�RI�D�OLVW�RI�V\VWHP�DYDLODELOLW\�DQG�IXQFWLRQDOLW\�DVVXPSWLRQV�IROORZV�
5HDFWRU�&RQWURO��PDQXDO�RU�DXWRPDWLF�
2IIVLWH�SRZHU
0DLQ�,VRODWLRQ�9DOYH�FORVXUH
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&RQGHQVHU�%\SDVV��%58�.�
$WPRVSKHULF�5HOLHI�9DOYH��%58�$�
(&&6�SXPSV��IORZ�UDWHV�DQG�QXPEHU�RI�SXPSV�
0DLQ�&LUFXODWLRQ�3XPS�RSHUDWLRQ
0LQLPXP�RU�PD[LPXP�IORZV��(&&6��DFFXPXODWRUV��HWF�
&RQWDLQPHQW�OHDN�UDWHV
'LHVHO�JHQHUDWRUV
&RQWDLQPHQW�VSUD\
6WXFN�5RG
(PHUJHQF\�)HHGZDWHU

7KH�::(5�SURWHFWLRQ� V\VWHP�GHVLJQ� LQFOXGHV� IRXU� IHDWXUHV� DVVRFLDWHG�ZLWK� FRQWURO
URG�DFWXDWLRQ��$=���WKURXJK�$=����2I� WKHVH��RQO\�$=����IUHH�IDOO�RI�DOO�FRQWURO� URGV�E\
JUDYLW\�� VKRXOG� QRUPDOO\� EH� DVVXPHG� IRU� SURYLGLQJ� SURWHFWLRQ�� L�� H��� UHDFWRU� WULS�� ,W� LV
DFFHSWDEOH�WR�DVVXPH�WKDW�WKH�$=���UHDFWRU�WULS�RFFXUV�RQ�WKH�ILUVW�VLJQDO�JHQHUDWHG��$OO
URGV�VKRXOG�EH�DVVXPHG�WR�IDOO�H[FHSW�IRU�WKH�PRVW�HIIHFWLYH�URG��VWXFN�URG���7KH�VWXFN
URG� DVVXPSWLRQ�PD\� EH� FRQVLGHUHG� DV� HLWKHU� D� GHWHUPLQLVWLF� UHTXLUHPHQW� RU� DV� RQH
SRVVLEOH�VLQJOH� IDLOXUH��$=����$=���DQG�$=���VKRXOG�EH� WUHDWHG�DV�FRQWURO�V\VWHPV� LQ
WKDW�WKH\�GR�QRW�IXQFWLRQ�XQOHVV�WKHLU�DFWXDWLRQ�SURGXFHV�PRUH�FRQVHUYDWLYH�UHVXOWV�

7KH�DQDO\VHV�VKRXOG� WDNH� LQWR�DFFRXQW� FRQVHUYDWLYH� YDOXHV� IRU� GHOD\� WLPHV�RI� VDIHW\
V\VWHP�DFWXDWLRQV��IRU�SURWHFWLRQ�VHW�SRLQWV�DQG�IRU�FULWLFDO�SDUDPHWHUV�RI�VDIHW\�V\VWHP
�H��J��IORZ�UDWH�RI�(&&6�RU�VDIHW\�YDOYHV��

,Q� WKH�*HUPDQ� SUDFWLFH� DQ� DGGLWLRQDO� DVVXPSWLRQ� LV�PDGH� WKDW� RQH� WUDLQ� RI� D� VDIHW\
V\VWHP� LV� QRW� DYDLODEOH� GXH� WR� PDLQWHQDQFH� �RU� UHSDLU��� $V� LQ� 5XVVLDQ� SODQWV
PDLQWHQDQFH�LV�QRW�GRQH�GXULQJ�WKH�WLPH�ZKHQ�WKH�VDIHW\�V\VWHP�LV�QHHGHG��5XVVLDQ
SODQWV�DUH�QRW� GHVLJQHG�DFFRUGLQJ� WR� WKLV� SULQFLSOH�� 7KLV� KDV�EHHQ� FRQVLGHUHG� LQ� WKH
DQDO\VHV�KHUH�

������ �6LQJOH�IDLOXUH�FULWHULRQ�DSSOLFDWLRQ�

2EMHFWLYHV�RI�WKH�VLQJOH�IDLOXUH�FULWHULRQ
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7KH�VLQJOH�IDLOXUH�FULWHULRQ�SURYLGHV�SURWHFWLRQ�DJDLQVW�LVRODWHG�UDQGRP�HYHQWV��0XOWLSOH
IDLOXUHV� ZKLFK� FDQ� UHVXOW� LQ� D� VLQJOH� HYHQW� DUH� FRQVLGHUHG� WR� EH� SDUW� RI� WKH� VLQJOH
IDLOXUH��7KLV�FULWHULRQ�PDNHV�LW�SRVVLEOH�WR�JXDUDQWHH�WKDW�WKH�GHVLJQ�RI�D�VDIHW\�UHODWHG
V\VWHP�ZLOO�HQDEOH�LW�WR�SHUIRUP�LWV�IXQFWLRQ�HYHQ�LQ�WKH�HYHQW�RI�IDLOXUH�RI�DQ\�RQH�RI�LWV
FRPSRQHQWV�

$FWLYH�IDLOXUHV

,Q�D�PHFKDQLFDO�RU�IOXLG�V\VWHP��DFWLYH�IDLOXUH�LV�

-� HLWKHU� UHIXVDO� RI� DQ� LWHP� RI� HTXLSPHQW�� ZKRVH� IXQFWLRQ� QHFHVVLWDWHV� PHFKDQLFDO
PRYHPHQW�RI�RQH�RI�LWV�FRPSRQHQWV��WR�DFFRPSOLVK�LWV�IXQFWLRQ�ZKHQ�RUGHUHG�WR�GR
VR�

-� RU�WKH�LQDGYHUWHQW�RSHUDWLRQ�RI�VXFK�HTXLSPHQW�

7KH�VLQJOH�DFWLYH�IDLOXUH�RI�WKH�W\SH�FRQVLVWLQJ�RI�UHIXVLQJ�WR�RSHUDWH�RQ�GHPDQG� LV�D
IDXOW�DIIHFWLQJ�D�V\VWHP�RQ�VWDQGE\� LQ�QRUPDO�RSHUDWLRQ�RI� WKH� UHDFWRU��RWKHUZLVH� WKH
IDXOW� ZRXOG� EH� DQ� LQLWLDWLQJ� HYHQW�� 7KLV� W\SH� RI� IDLOXUH� LV� D� IDXOW� RFFXUULQJ� DIWHU� WKH
LQLWLDWLQJ�HYHQW�

$FWLYH�VLQJOH�IDLOXUH�RI� WKH� LQDGYHUWHQW�RSHUDWLRQ� W\SH��IRU�H[DPSOH� WKH�VWDUWLQJ�RI� WKH
SXPS�RU� WKH�FKDQJLQJ�RI� WKH�SRVLWLRQ�RI�D�YDOYH�� LV�D� IDXOW�ZKLFK�FDQ�RFFXU� LQ�D�SUH�
DFFLGHQW�SHULRG��LQFRUUHFW�SRVLWLRQLQJ�RI�D�YDOYH���GXULQJ�DQ�DFFLGHQW�RU�GXULQJ�WKH�SRVW�
DFFLGHQW�SHULRG�

3DVVLYH�IDLOXUH

,Q�D�IOXLG�V\VWHP��D�SDVVLYH�IDLOXUH�LV�FRQVLGHUHG�WR�EH�

-� HLWKHU�D�OHDN�LQ�WKH�VKHOO�UHWDLQLQJ�WKH�IOXLG�

-� RU�D�PHFKDQLFDO�IDLOXUH�DIIHFWLQJ�WKH�IOXLG�IORZ�LQVLGH�WKH�V\VWHP�

7KH�SDVVLYH�IDLOXUH�FRQVLGHUHG�LQ�GHVLJQ�RI�WKH�V\VWHP�LV�D�OHDN�DW�D�YDOYH�VSLQGOH�VHDO
RU� SXPS� SDFNLQJ�� WKLV� OHDNDJH� PXVW� EH� GHWHFWDEOH� DQG� LVRODEOH�� LWV� UDWH� EHLQJ
FRQYHQWLRQDOO\�WDNHQ�WR�EH�����O�PLQ�IRU����PLQXWHV�
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,W�LV�WKHQ�H[DPLQHG�ZKHWKHU��LQ�WKH�HYHQW�RI�SDVVLYH�IDLOXUH��FRQVLGHUHG�WR�EH�D�OHDN�DW
DQ\�SRLQW�LQ�WKH�VKHOO�UHWDLQLQJ�WKH�IOXLG��WKH�UHTXLUHG�VDIHW\�IXQFWLRQ�RU�IXQFWLRQV�ZRXOG
EH�SURYLGHG�

,I� D� OHDN� LV�QRW�GHWHFWDEOH�DQG� LVRODEOH�� LW� LV� QHFHVVDU\� WR� FRQVLGHU� WKDW� LW� LV� OLDEOH� WR
GHYHORS�WR�WKH�SRLQW�ZKHUH�LW�ZRXOG�EH�HTXLYDOHQW�WR�WRWDO�UXSWXUH�RI�WKH�SLSH�

6KRUW�WHUP�DQG�ORQJ�WHUP

D�� 6KRUW� WHUP�� WKLV� LV� WKH� SHULRG�ZKLFK� LPPHGLDWHO\� IROORZV� WKH� DFFLGHQW�� GXULQJ
ZKLFK� DXWRPDWLF� QXFOHDU� VWHDP� VXSSO\� V\VWHP� DFWLRQ� WDNHV� SODFH�� WKH
UHVSRQVH�RI�WKH�V\VWHPV�LV�YHULILHG��WKH�QDWXUH�RI�WKH�DFFLGHQW�LV�LGHQWLILHG�DQG
WKH�SURFHGXUH� WR�EH� IROORZHG� LV�GHFLGHG�XSRQ��%\�FRQYHQWLRQ�� WKH�VKRUW� WHUP
FRQVLVWV�RI�WKH�ILUVW����KRXUV�DIWHU�WKH�RQVHW�RI�WKH�DFFLGHQW�

E�� /RQJ� WHUP�� WKLV� LV� WKH� SRVW�DFFLGHQW� SHULRG� LQ� ZKLFK� V\VWHPV� DUH� RSHUDWHG
IROORZLQJ� WKH�VKRUW� WHUP�ZKLOH�VDIHJXDUG�DQG�VDIHW\� IXQFWLRQV�DUH�QHFHVVDU\�
:KHUHDV� LQ� WKH�VKRUW� WHUP�� WKH�HVVHQWLDO�JRDO� LV� WR� OLPLW� UDGLRDFWLYH� UHOHDVHV�
WKH� ORQJ� WHUP�FRPSULVHV��ZKHQ�QHFHVVDU\��DOO�DFWLRQ� WDNHQ� WR� UHDFK� WKH�VDIH
VKXWGRZQ� VWDWH�� WR� JDLQ� DFFHVV� WR� WKH� UHDFWRU� EXLOGXQJ� DQG� WR� UHSDLU� DQ\
GDPDJHG�HTXLSPHQW�

7KH�VLQJOH�IDLOXUH�FULWHULRQ�

$�V\VWHP�FRPSOLHV�ZLWK�WKH�VLQJOH�IDLOXUH�FULWHULRQ�IRU�D�JLYHQ�IXQFWLRQ�LI�LW�LV�FDSDEOH�RI
SHUIRUPLQJ�WKH�IXQFWLRQ�HYHQ�LQ�WKH�FDVH�RI�

-� D�VLQJOH�DFWLYH�IDLOXUH�LQ�WKH�VKRUW�WHUP�

-� D�VLQJOH�DFWLYH�IDLOXUH�RU�VLQJOH�SDVVLYH�IDLOXUH�LQ�WKH�ORQJ�WHUP�

)RU� HOHFWULFDO� V\VWHPV�� QR� GLVWLQFWLRQ� LV� PDGH� EHWZHHQ� DFWLYH� DQG� SDVVLYH� IDLOXUHV�
)DLOXUHV�DUH�DOZD\V�FRQVLGHUHG�WR�EH�DFWLYH�DV�FRQFHUQV�WKH�DSSOLFDWLRQ�RI� WKH�VLQJOH
IDLOXUH�FULWHULRQ�

)RU� WKH� GHVLJQ� RI� WKH� VDIHW\� LQMHFWLRQ� DQG� FRQWDLQPHQW� VSUD\� V\VWHPV�� WKHUH� LV
DVVXPHG� WR� EH�D� OHDN� RI� ���� O�PLQ� IRU� ���PLQ� RQ� VZLWFKLQJ� WR� UHFLUFXODWLRQ� DQG� LW� LV
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DVVXPHG�WKDW�WKHUH�LV�DQ�XQGHWHFWDEOH�RU�QRQ�LVRODWDEOH�OHDN�RQO\�DIWHU����KRXUV�IURP
WKH�RQVHW�RI�WKH�DFFLGHQW�

*HQHUDO�FRQGLWLRQV�RI�DSSOLFDWLRQ

:KHQ�WKH�VLQJOH�IDLOXUH�FULWHULRQ�LV�DSSOLHG��WKH�FRQGLWLRQV�DUH�DV�IROORZV�

-� WKH� VLQJOH� IDLOXUH� LV� RQO\� WDNHQ� LQWR� FRQVLGHUDWLRQ� IRU� WKH� SHULRG� ZKHQ
DFFRPSOLVKPHQW�RI�WKH�VDIHW\�IXQFWLRQV�LV�UHTXLUHG�

-� DOORZDQFH� IRU� D� VLQJOH� IDLOXUH� DIIHFWLQJ� DQ� LWHP� RI� HTXLSPHQW� PXVW� UHVXOW� LQ� WKH
ZRUVW�FDVH�VWXGLHG�IRU�WKH�RSHUDWLQJ�FRQGLWLRQV�FRQVLGHUHG�

-� D�VLQJOH�DFWLYH�IDLOXUH�LV�SRVWXODWHG�DW�WKH�WLPH�RI�GHPDQG�RI�WKH�HTXLSPHQW�XQGHU
FRQVLGHUDWLRQ�

-� ZKHQ� DFFRPSOLVKPHQW� RI� WKH� VDIHW\� IXQFWLRQ� QHFHVVLWDWHV� WKH� VLPXOWDQHRXV
DFWLYDWLRQ� RI� D� QXPEHU� RI� V\VWHPV�� WKH� VLQJOH� IDLOXUH� FULWHULRQ� DSSOLHV� WR� WKH
V\VWHPV�DV�D�ZKROH�DQG�QRW�WR�HDFK�VHSDUDWHO\�

6SHFLILF�DSSOLFDWLRQ�FRQGLWLRQV

-� )DLOXUH� RI� D� FKHFN� YDOYH� WR� FORVH� UHVXOWV� LQ� SDUWLDO� OHDNDJH� DW� WKH� VHDW
�OHDNWKLJKWQHVV�QRW�DVVXUHG��

-� UHIXVDO�WR�RSHQ�LV�QRW�D�IDLOXUH�WR�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�DV�D�VLQJOH�IDLOXUH�LQ
XQSRZHUHG� FKHFN� YDOYHV�� IRU� H[DPSOH� IODS� W\SH� FKHFN� YDOYHV�� EXW� FRQVWLWXWHV� DQ
DFWLYH�IDLOXUH�WR�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�SRZHU�DVVLVWHG�FKHFN�YDOYHV�

-� VDIHW\�YDOYHV�DUH�FRQVLGHUHG� WR�EH�YXOQHUDEOH� WR�DFWLYH� IDLOXUH��7KH�QDWXUH�RI� WKH
IDLOXUH�WR�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LV�WKH�IROORZLQJ�

�� ORVV� RI� OHDNWKLJKWQHVV� DIWHU� FORVXUH� VXEVHTXHQW� WR� RSHUDWLRQ� ZLWK� ZDWHU� RU
VWHDP�LI�WKH�VDIHW\�YDOYH�LV�TXDOLILHG�IRU�WKH�RSHUDWLQJ�FRQGLWLRQV�

-� IRU�FHUWDLQ�DFWLYH�HTXLSPHQW�ZKLFK� LV� WKH�VXEMHFW�RI� VSHFLDO� SUHYHQWLYH�PHDVXUHV
ZKLFK� UHTXLUH� MXVWLILFDWLRQ�� LW� PD\� EH� FRQVLGHUHG� WKDW� WKH\� DUH� QRW� YXOQHUDEOH� WR
DFWLYH� IDLOXUH�� WKLV� HVVHQWLDOO\� FRQFHUQV� WKH� PRWRU�RSHUDWHG� YDOYHV� DQG� SXPSV�
6LPLODUO\��WKH�IROORZLQJ�DUH�QRW�FRQVLGHUHG�WR�EH�DFWLYH�IDLOXUHV�



��

�� WKH�LQDGYHUWHQW�FORVXUH�IR�QRUPDOO\�RSHQ�YDOYHV�ZKRVH�VWDWHV�DUH�VLJQDOOHG� LQ
WKH� FRQWURO� URRP� DQG� ZKLFK� UHFHLYH� FRQILUPDWLRQ� RI� WKH� RSHQLQJ� FRPPDQG
ZKHQ�RSHUDWLRQ�RI�WKH�V\VWHP�LV�UHTXLUHG�

�� FRPSOHWH� FORVXUH� RI� FRQWURO� YDOYHV� IRU� ZKLFK� D� E\�SDVV� RU� D� VWRS� ZKLFK
SUHYHQWV�WRWDO�FORVXUH�LV�SURYLGHG�

)LHOG�RI�DSSOLFDELOLW\

7KH�VLQJOH�IDLOXUH�FULWHULRQ�LV�DSSOLHG�

-� LQ�GHVLJQ�RI�V\VWHPV�

-� LQ�DFFLGHQW�DQDO\VHV�

-� LQ�VDIHW\�DQDO\VHV�RI�WKH�LQVWDOODWLRQ�DV�D�ZKROH�

7KH� VLQJOH� IDLOXUH� FULWHULRQ� LV� DSSOLHG� WR� VDIHW\� V\VWHPV� RQO\� IRU� WUDQVLHQWV� RI
FDWHJRULHV���DQG���

7KH� VWXFNLQJ�RI� WKH�PRVW� HIIHFWLYH� FRQWURO�PHPEHU� LV� FRQVLGHUHG� LQ� DOO� FDVHV�ZKHUH
UHDFWRU�VFUDP�RFFXUV�

-� &RQVLGHUDWLRQ�RI�RSHUDWLRQDO�V\VWHPV

2SHUDWLRQDO�V\VWHPV�DUH�SULQFLSDOO\�FRQVLGHUHG�RQO\� LQ�FDWHJRU\���DQG�FDWHJRU\���� ,Q
HPHUJHQF\� FRQGLWLRQV� �FDWHJRU\� ���� WKH\� DUH� RQO\� FRQVLGHUHG� LI� WKH\� ZRUVHQ� WKH
VLWXDWLRQ

������ 2SHUDWRU�$FWLRQ

,Q�*HUPDQ�UXOHV�IRU�DFFLGHQW�DQDO\VLV��QR�FUHGLW�LV�WDNHQ�RI�RSHUDWRU�DFWLRQV�GXULQJ�WKH
ILUVW�WKLUW\�PLQXWHV�DIWHU�WKH�EHJLQQLQJ�RI�WKH�DFFLGHQW��,Q�WKH�HDVWHUQ�FRXQWULHV�WKLV�UXOH
LV� QRW� VR� VWULFWO\� FRQVLGHUHG�� )RU� FHUWDLQ� HYHQWV�� RSHUDWRU� DFWLRQ� LV� UHTXLUHG� DIWHU� D
FHUWDLQ� WLPH� LQ� RUGHU� WR� EULQJ� WKH� SODQW� WR� D� VDIH� VKXWGRZQ� FRQGLWLRQ�� 7\SLFDOO\�� LW� LV
DVVXPHG� WKDW� QR� RSHUDWRU� DFWLRQ� RFFXUV� IRU� WKH� ILUVW� ��� PLQXWHV� RI� WKH� WUDQVLHQW� RU
DFFLGHQW��,Q�FDVHV�RI�FOHDU�DQG�UHOLDEOH�LQGLFDWLRQ�VKRUWHU�UHDFWLRQ�WLPH�SHULRGV�FDQ�EH
DVVXPHG��EXW�QRW�OHVV�WKDQ����PLQXWHV�



��

:KHQ�WKH�RSHUDWRU�WDNHV�DQ�DFWLRQ��LW�LV�DFFHSWDEOH�WR�DVVXPH�WKDW�WKH�RSHUDWRU�WDNHV
WKH�FRUUHFW�DFWLRQ��,W�LV�QRW�UHTXLUHG�WR�DVVXPH�WKDW�WKH�RSHUDWRU�PDNHV�DQ�HUURU�LQ�KLV
DFWLRQ��HLWKHU�DV�D�VLQJOH�IDLOXUH��RU�DV�DQ�DGGLWLRQDO�IDLOXUH��,W�VKRXOG�EH�GHPRQVWUDWHG
WKDW� WKH� RSHUDWRUV� KDYH� DSSURSULDWH� WLPH�� WUDLQLQJ�� SURFHGXUHV�� HWF��� LQ� RUGHU� WR
VXEVWDQWLDWH� WKLV�DVVXPSWLRQ��6SHFLILF�RSHUDWRU�DFWLRQV�ZKLFK�DUH� UHTXLUHG�VKRXOG�EH
LQFOXGHG�LQ�WKH�RSHUDWLQJ�SURFHGXUHV��7KH�HIIHFWV�RI�RSHUDWRU�HUURUV�FDQ�EH�FRQVLGHUHG
LQ�SUREDELOLVWLF�VDIHW\�VWXGLHV��ZKLFK�DUH�RXWVLGH�WKH�VFRSH�RI�WKLV�GRFXPHQW�

1RWH�WKDW�RSHUDWRU�HUURU�FDQ�EH�WKH�LQLWLDWLQJ�HYHQW�IRU�D�WUDQVLHQW�RU�DFFLGHQW�

����/LVW�RI�DGGLWLRQDO�PRGHOOLQJ�DVVXPSWLRQV

4XDOLW\�RI�)OXLG�IORZLQJ�RXW�RI�D�EUHDN��VDWXUDWLRQ��HQWUDLQPHQW�

&RUH�E\SDVV�IORZ

3ULPDU\�WR�6HFRQGDU\�KHDW�WUDQVIHU�FRHIILFLHQWV

)ORZ�GLYHUVLRQV��H�J��(&&6�IORZ��WR�EUHDN

%RURQ�,QMHFWLRQ�DQG�7UDQVSRUW

6WRUHG�(QHUJ\��PHWDO�VWUXFWXUHV�

'HOD\�WLPHV�IRU�DFWXDWLRQ�RI�UHDFWRU�WULS�DQG�VDIHJXDUGV�IXQFWLRQV

5RG�'URS�7LPH�IRU�5HDFWRU�7ULS

&RRODQW�0L[LQJ

�����$FFHSWDQFH�&ULWHULD�IRU�::(5�133V

7KH�PDLQ�LGHDV�LQ�WKLV�FKDSWHU�DUH�EDVHG�RQ�WKH�UHFRPPHQGDWLRQV�PDGH�E\�WKH�,$($
LQ�µ*XLGHOLQHV�IRU�$FFLGHQW�$QDO\VLV�RI�::(5�1XFOHDU�3RZHU�3ODQWV¶���'HF¶���
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������ %DVLF�3URWHFWLRQ�$LPV

7UDQVLHQW�DQG�DFFLGHQW�DQDO\VHV�DUH�SHUIRUPHG�WR�FRQILUP�WKDW�WKH�QXFOHDU�SRZHU�SODQW
LV�FDSDEOH�WR�FRSH�ZLWK�WKH�ZKROH�VHW�RI�DQWLFLSDWHG�WUDQVLHQWV�DQG�DFFLGHQWV�WKDW�KDV
EHHQ� VHOHFWHG� DV� D� GHVLJQ� EDVLV� RU� DV� D� EDVLV� IRU� XSJUDGLQJ� ZLWKRXW� H[FHHGLQJ
DFFHSWDEOH�OLPLWV�

7KH�PDLQ�SURWHFWLRQ�DLPV�WKDW�PXVW�EH�FRQVLGHUHG�DUH�

-� SHUPDQHQW�FRQWURO�RI�UHDFWLYLW\�

-� SHUPDQHQW�FRROLQJ�RI�IXHO�HOHPHQWV��

-� HQFORVXUH�RI�UDGLRDFWLYLW\

-� OLPLWDWLRQ�RI�UDGLDWLRQ

7KHVH�SURWHFWLRQ�DLPV�VKRXOG�EH�FRQFUHWLVHG�WKURXJK�DFFHSWDQFH�FULWHULD��VXFK�DV�

-� SUHYHQWLRQ�RU�UHGXFWLRQ�RI�WKH�SRVVLELOLW\�IRU�IXHO�FODGGLQJ�GDPDJH�

-� OLPLWLQJ�WKH�QXPEHU�RI�GDPDJHG�IXHO�URGV�RU�WKH�H[WHQW�RI�WKH�GDPDJH�

-� SUHYHQWLQJ�ORVV�RI�OHDN�WLJKWQHVV�RU�GDPDJH�WR�WKH�LQWHJULW\�RI�WKH�SULPDU\�FLUFXLW�

-� SUHYHQWLQJ�GDPDJH�WR�WKH�LQWHJULW\�RI�WKH�FRQWDLQPHQW�RU�FRQILQHPHQW�

-� GLUHFW� OLPLWDWLRQ� RI� WKH� UDGLRORJLFDO� LPSDFW� RI� WKH� HYHQW�� LPSO\LQJ� D� FRPSRXQGHG
OLPLWDWLRQ�RQ�DOO�EDUULHUV�

6SHFLILF� DFFHSWDQFH� FULWHULD� VKRXOG� EH� GHILQHG� IRU� HDFK� LQLWLDWLQJ� HYHQW� WKDW� LV� EHLQJ
DQDO\VHG��7KH�UHVXOWV�RI�WKH�DQDO\VLV�VKRXOG�EH�FRPSDUHG�ZLWK�WKH�DFFHSWDQFH�FULWHULD
WR�FRQILUP�WKDW�DQ�DFFHSWDEOH�OHYHO�RI�VDIHW\�LV�HQVXUHG�IRU�WKH�HYHQW�

7KH�DVVHVVPHQW�RI�WKH�DFFLGHQW�DQDO\VHV�VKRXOG�EH��EDVHG�RQ�WKH�*HUPDQ�FRGHV�DQG
VWDQGDUGV�� 7KH� UHVSHFWLYH� SDUDJUDSKV� RI� WKH� %0,� 6DIHW\� &ULWHULD�� WKH� $FFLGHQW
*XLGHOLQHV� RI� WKH� %0,�� WKH� UHVSHFWLYH� SDUDJUDSKV� RI� WKH� 56.� *XLGHOLQHV� IRU
3UHVVXULVHG�:DWHU�5HDFWRUV�DQG�WKH�UHVSHFWLYH�.7$�5XOHV�PXVW�EH�UHIHUUHG�WR�KHUH�
7R�H[DPLQH�WKH�FRPSOHWHQHVV�RI�WKH�DFFLGHQW�UDQJH�WKH�/LVW�RI�1RWHV�ZLWK�6XE�GLYLVLRQ
IRU�D�6WDQGDUG�6DIHW\�5HSRUW�IRU�1XFOHDU�3RZHU�3ODQWV�ZLWK�3UHVVXULVHG�:DWHU�5HDFWRU
RU�%RLOLQJ�:DWHU�5HDFWRU��%0,�����PXVW�IXUWKHU�EH�UHIHUUHG�WR��VHH�$SSHQGL[�����$SDUW
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IURP� WKH� DFFLGHQWV� DSSO\LQJ� WR� WKH� ::(5� OLVWHG� LQ� WKH� SUHYLRXV� FKDSWHU�� VXFK
DFFLGHQWV��ZKLFK� UHVXOW� IURP� WKH� VWUXFWXUDO� SHFXOLDULWLHV� RI� HDFK�133�� FRPSDUHG� WR� D
:HVW�*HUPDQ�SODQW�DUH�DOVR�WR�EH�DQDO\VHG�

56.�*XLGHOLQH������LV�WR�EH�UHIHUUHG�WR�IRU�DVVHVVLQJ�WKH�GHVLJQ�FDOFXODWLRQV�UHODWLQJ�WR
ORVV�RI�FRRODQW�DFFLGHQWV��7KH� IROORZLQJ�VSHFLILF�DFFHSWDQFH�FULWHULD�DUH� OLPLWHG� WR� WKH
PDMRU� FULWHULD� UHODWHG� WR� WKH� LQWHJULW\� RI� WKH� IXHO� DQG� WKH� SULPDU\� DQG� VHFRQGDU\
SUHVVXUH�ERXQGDULHV��7KH�QXPHULFDO�YDOXHV�DUH�H[DPSOHV�WDNHQ�IURP�DFWXDO�SUDFWLFH�LQ
YDULRXV� FRXQWULHV�� 7KH\�PD\� YDU\� VRPHZKDW� LQ� GLIIHUHQW� FRXQWULHV� RSHUDWLQJ�::(5
133V�DQG�WKHUHIRUH�WKH\�VKRXOG�EH�FKHFNHG�DJDLQVW�DFWXDO�UHJXODWRU\�UHTXLUHPHQWV�

$FFHSWDQFH�FULWHULD�IRU�WKH�FDWHJRULHV������VHH������

�� � �)LUVW�FDWHJRU\��WKH�UDWHG�PD[LPXP�GDPDJH�RI�IXHO�HOHPHQWV�IRU�QRUPDO�RSHUDWLRQ�
ZKLFK�GHWHUPLQHV�WKH�HVWDEOLVKHG�OHYHO�RI�DFWLYLW\�RI�WKH�FRRODQW�RI�WKH�SULPDU\�V\VWHP�
FRPSULVHV�WKH�IROORZLQJ�LQ�WKH�QXPEHU�DQG�H[WHQW�RI�GHIHFWV�RI�WKH�IXHO�HOHPHQWV��WKH
ILUVW�UDWHG�OLPLWV�RI�GDPDJH�WR�IXHO�HOHPHQWV�������RI�WKH�IXHO�HOHPHQWV�ZLWK�GHIHFWV�RI
WKH�JDV�OHDN�W\SH�DQG������RI�IXHO�IRU�ZKLFK�GLUHFW�FRQWDFW�RI�WKH�FRRODQW�DQG�QXFOHDU
IXHO�RFFXUV�

����6HFRQG�FDWHJRU\��IRU�WKH�WUDQVLHQWV�RI�WKLV�FODVV��GHSDUWXUH�IURP�QXFOHDWH�ERLOLQJ�LV
QRW�DOORZHG��&RQVHTXHQWO\��'1%�UDWLR��FDOFXODWHG�E\�WDNLQJ�LQWR�DFFRXQW�XQFHUWDLQWLHV�
PXVW�EH�KLJKHU�WKDQ�����

����7KLUG�FDWHJRU\��WKH�DFFHSWDQFH�FULWHULD�DUH�VLPLODU�WR�WKRVH�RI�DSSHQGL[�.�RI�)5����

-� IXHO�FODGGLQJ�WHPSHUDWXUH�PXVW�QRW�H[FHHG�������&�

-� ORFDO� SHUFHQWDJH� R[LGDWLRQ� RI� IXHO� FODGGLQJ� QRW� PRUH� WKDQ� ���� RI� WKH� LQLWLDO
FODGGLQJ�WKLFNQHVV�

-� IUDFWLRQ�RI�UHDFWHG�]LUFRQLXP�QRW�PRUH�WKDQ����RI�LWV�PDVV�LQ�WKH�FRUH�

,Q�WKH�FDVH�RI�FRQWURO�PHPEHU�HMHFWLRQ��WKH�IROORZLQJ�DFFHSWDQFH�FULWHULD�LV�FRQVLGHUHG�
HQWKDOS\�ULVH�LQ�WKH�IXHO�LV�OLPLWHG�WR�����FDO�J��1HZ�VWXGLHV�VKRZ�WKDW�WKLV�YDOXH�PXVW
EH�ORZHU�LQ�FDVH�RI�KLJKHU��EXUQXS��:RUN�LV�XQGHUJRLQJ�WR�SURRYH�WKDW�DQG�LV�H[SHFWHG
LQ�WKH�QHDU�IXWXUH�WKH�YDOXH�WR�EH�FKDQJHG��



��

%HVLGHV��IRU�WKH�RSHUDWLQJ�FRQGLWLRQV�RI� WKH�WKUHH�FODVVHV��SULPDU\�SUHVVXUH�PXVW�QRW
H[FHHG������RI�WKH�GHVLJQ�SUHVVXUH�

������ &RQWUROOHG�6KXWGRZQ�&RQGLWLRQ

)RU�DOO�HYHQWV�LW�VKRXOG�EH�VKRZQ��MXVWLILHG�ZLWK�FDOFXODWLRQV�ZKHUH�QHFHVVDU\��KRZ�WKH
PDLQWDLQLQJ� RI� WKH� UHDFWRU� LQ� WKH� VKXWGRZQ� VWDWH� LV� HQVXUHG� DQG� KRZ� WKH� SODQW� LV
EURXJKW� WR� D� VDIH� DQG� VWDEOH� VWDWH�� 7HPSRUDU\� UHWXUQ� WR� SRZHU� LQ� WKH� FRXUVH� RI� WKH
HYHQW�PD\�EH�SHUPLWWHG��LI�RWKHU�DFFHSWDQFH�FULWHULD�DUH�PHW�

������ )XHO�,QWHJULW\

)RU� DQWLFLSDWHG� WUDQVLHQWV� �HTXLYDOHQW� WR� FDWHJRU\�� DQG� ��� WKH� SUREDELOLW\� RI� WKH� IXHO
FODGGLQJ� IDLOXUH� UHVXOWLQJ� IURP�D�KHDW� WUDQVIHU� FULVLV�RU� VRPH�RWKHU� UHDVRQ�VKRXOG�EH
LQVLJQLILFDQW��7KLV�ZLOO�PLQLPLVH�UDGLRORJLFDO�FRQVHTXHQFHV�DQG�ZLOO�SHUPLW� WKH�SODQW� WR
UHVXPH�RSHUDWLRQ�DIWHU�FRUUHFWLYH�DFWLRQ�

)RU� DFFLGHQWV� RI� FDWHJRU\� �� IXHO� GDPDJH� VKRXOG� LQ� JHQHUDO� EH� NHSW� DV� ORZ� DV
UHDVRQDEO\� DFKLHYDEOH� IRU� HDFK� W\SH� RI� DFFLGHQW�� ,Q� QR� DFFLGHQW� VKRXOG� HLWKHU� WKH
FODGGLQJ� WHPSHUDWXUH�RU� WKH� ORFDO�HQHUJ\� LQSXW� WR�D� IXHO� URG� EH� VXIILFLHQW� WR� FDXVH�D
VWUXFWXUDO�GLVUXSWLRQ�RI�WKH�FODGGLQJ�DQG�GLVSHUVDO�RI�WKH�IXHO�

,Q�/2&$V�ZLWK�IXHO�XQFRYHU\�DQG�KHDW�XS��D�FRRODEOH�JHRPHWU\�DQG�VWUXFWXUDO�LQWHJULW\
RI� WKH� IXHO� URGV� XSRQ� FRROLQJ� VKDOO� EH� PDLQWDLQHG�� 'LVDVVHPEO\� RI� WKH� FRROHG� FRUH
VKRXOG�EH�SRVVLEOH��$FFRUGLQJO\��OLPLWDWLRQV�DUH�SODFHG�RQ�HPEULWWOHPHQW�RI�WKH�FODGGLQJ
E\�R[LGDWLRQ��VWUXFWXUDO�GHIRUPDWLRQV�RI�WKH�IXHO�URGV�DQG�RWKHU�FRUH�FRPSRQHQWV��ORVV
RI�VKXWGRZQ�FDSDELOLW\�RI�FRQWURO�URGV�DQG�JHQHUDWLRQ�RI�K\GURJHQ�

)XHO� FODGGLQJ� IDLOXUH� �OHDNDJH�� FULWHULD� VKDOO� EH� HVWDEOLVKHG� LQ� RUGHU� WR� HYDOXDWH� WKH
QXPEHU�RI�IDLOHG�IXHO�URGV�IRU�UDGLRORJLFDO�FRQVHTXHQFHV�IRU�SRVWXODWHG�DFFLGHQWV�



��

������ 2YHUSUHVVXUH�SURWHFWLRQ

7KH� SUHVVXUH� LQ� WKH� SULPDU\� DQG� VHFRQGDU\� FLUFXLWV� VKRXOG� QRW� H[FHHG� WKH� UHOHYDQW
GHVLJQ� OLPLWV� IRU� WKH� H[LVWLQJ� SODQW� FRQGLWLRQ�� $GGLWLRQDO� RYHUSUHVVXUH� SURWHFWLRQ
DQDO\VHV�PD\�EH�UHTXLUHG�WR�VWXG\�WKH�LQIOXHQFH�RI�IDLOXUHV�LQ�VDIHW\�DQG�UHOLHI�YDOYHV�

������ &RQWDLQPHQW�IXQFWLRQ�DQG�LQWHJULW\

7KH�SXUSRVH�RI�WKH�FRQWDLQPHQW� LV�WR�HQFORVH�WKH�HQWLUH�SULPDU\�V\VWHP�DQG�WR�UHWDLQ
UDGLRDFWLYH�PDWHULDO�LQ�FDVH�RI�DQ�DFFLGHQW��7KH�IXOO�SUHVVXUH�FRQWDLQPHQW�LV�GHVLJQHG
IRU�UHFHLYLQJ�DQ\�GHVLJQ�ORDGV�DULVLQJ�GXULQJ�/2&$�XS�WR�GRXEOH�HQGHG�EUHDN�RI�PDLQ
FLUFXODWLQJ� SLSHOLQH� ' � 
 �  ���� PP� �::(5������� DQG� VHFXUHV� ORFDOLVDWLRQ� RI
UDGLRDFWLYH� DFFLGHQW� SURGXFWV� LQVLGH� WKH� WLJKW� YROXPH� WKDW� VHFXUHV� UDGLDWLRQ� VLWXDWLRQ
RXWVLGH� WKH� ERXQGDULHV� RI� WLJKW� URRPV� GXULQJ� WKH� DFFLGHQWV� QRW� ZRUVH� WKDQ� WKH
SHUPLVVLEOH�RQH�E\�WKH�UHVSHFWLYH�QRUPV��'HVLJQ�YDOXHV�DUH�����N3D�DEVROXWH�IRU�WKH
PD[LPXP�SUHVVXUH�DQG�����&�IRU�WKH�PD[LPXP�WHPSHUDWXUH��,Q�DGGLWLRQ�WR�WKH�LQWHUQDO
SUHVVXUH� ORDG� IURP� WKH� GHVLJQ� EDVLV� /2&$�� WKH� ORDG� IURP� WKH� GHVLJQ� HDUWKTXDNH� LV
WDNHQ� LQWR�DFFRXQW��7KH�VSULQNOHU�V\VWHP�RI� WKH�FRQWDLQPHQW� LQ� WKH�SODQW� LV�RI�KLJKHU
LPSRUWDQFH� IRU� SUHVVXUH� VXSSUHVVLRQ� WKDQ� LQ� :HVWHUQ� SODQW� ZLWK� YHUWLFDO� VWHDP
JHQHUDWRUV��7KLV�LV�EHFDXVH�RI�WKH�KRUL]RQWDO�VWHDP�JHQHUDWRUV�LQ�SODQWV�RI�99(5�W\SH
ZKLFK�DUH�ORFDWHG�QHDUHU�WR�WKH�VDPH�HOHYDWLRQ�RI�WKH�LQOHW�QR]]OHV�DQG�H[LW�QR]]OHV�DW
WKH� UHDFWRU� SUHVVXUH� YHVVHO� WKDQ� LQ� SODQWV� ZLWK� YHUWLFDO� VWHDP� JHQHUDWRUV�
&RQVHTXHQWO\�� WKH� ZDWHU� LQMHFWHG� E\�PHDQV� RI� WKH� HPHUJHQF\� FRUH� FRROLQJ� V\VWHP�
SDUWLFXODUO\� E\�PHDQV�RI� LWV� ORZ�SUHVVXUH� SXPSV�� UHDFKHV� WKH� VWHDP�JHQHUDWRUV� DQG
WKH�VWRUHG�KHDW�DW�VHFRQGDU\�VLGH�RI�DOO� IRXU�VWHDP�JHQHUDWRUV�LV�IDVWHU�WUDQVIHUUHG�WR
WKH�SULPDU\�V\VWHP�DQG�IURP�WKHUH�WR�WKH�FRQWDLQPHQW�

1R�HYHQW�VKRXOG�FDXVH� WKH� WHPSHUDWXUH��SUHVVXUH��RU�SUHVVXUH�GLIIHUHQFHV�ZLWKLQ� WKH
FRQWDLQPHQW� �RU� FRQILQHPHQW�� WR� H[FHHG� YDOXHV� ZKLFK� KDYH� EHHQ� XVHG� DV� WKH
FRQWDLQPHQW�GHVLJQ�EDVLV�

1R�MHW�IRUFHV�RU�PLVVLOHV�FDXVHG�E\�DQ�HYHQW�VKDOO�HQGDQJHU�WKH�FRQWDLQPHQW�LQWHJULW\�



��

������ 5HOHDVHV�DQG�5DGLDWLRQ�'RVHV

$OO� DFFHSWDQFH� FULWHULD� GHILQHG� VR� IDU� DUH� WHFKQLFDO� UHTXLUHPHQWV� ZKLFK� VKRXOG
JXDUDQWHH� D� KLJK� TXDOLW\� RI� WKH� GHVLJQ� ZLWK� VXIILFLHQW� GHVLJQ� PDUJLQV� WR� IXOILO� � WKH
XOWLPDWH�VDIHW\�UHTXLUHPHQWV��ZKLFK�DUH�WKH�RQHV�UHODWHG�WR�WKH�UDGLRORJLFDO�HIIHFWV�RQ
ZRUNHUV��WKH�SXEOLF�DQG�WKH�HQYLURQPHQW�

7KH�DFFHSWDQFH��FULWHULD�LQFOXGH��UDGLDWLRQ��FULWHULD��5&���ZKLFK�DUH�GHILQHG�LQ�WKH�6$5�
$FFRUGLQJ�WR�WKH�UXVVLDQ�QDWLRQDO�VWDQGDUWV� �5&�DUH�UHODWHG�WR�SHUVRQDO�FDWHJRU\�DQG
FULWLFDO�RUJDQ�JURXSV��7KUHH�JURXSV�RI�LUUDGLDWHG�SHUVRQV�DUH�GHILQHG�

$������SHUVRQQHO

%��������OLPLWHG�SDUW�RI�SRSXODWLRQ

&�������SRSXODWLRQ�RI�WKH�GLVWULFW��UHJLRQ��UHSXEOLF��FRXQWU\

7KUHH�JURXSV�RI�FULWLFDO�RUJDQV�DUH�HVWDEOLVKHG�

,��������ZKROH�ERG\��JRQDGV��UHG�ERQH�PDUURZ

,,������PXVFOHV��NLGQH\V��VSOHHQ��JDVWURHQWHULF�WUDFW��OXQJV��H\H�OHQVHV�DQG�RWKHU�RUJDQV
H[HSW�IRU�WKRVH�EHORQJLQJ�WR�JURXSV�,�DQG�,,,

,,,������VNLQ��ERQH�WLVVXHV��KDQGV��IRUHDUPV��PDOOHROL��IHHW

7KH�PD[LPXP�SHUPLVVLEOH�GRVHV�RI�SHUVRQQHO�H[SRVXUH��$��DFFRUGLQJ�15%�������DQG
OLPLWHG� GRVHV� IRU� FDWHJRU\� %� FDXVHG� E\� UDGLRDFWLYH� ZDVWHV� DFFRUGLQJ� WR� 63$(6���
GXULQJ�QRUPDO�RSHUDWLRQ�LV�JLYHQ�DV�IROORZV�

7DEOH�����������0D[LPXP�SHUPLVVLEOH�GRVHV�IRU�GLIIHUHQW�SHUVRQDO�FDWHJRULHV

*URXS�RI�FULWLFDO�RUJDQV

3HUVRQDO�FDWHJRU\ 'LPHQVLRQ , ,, ,,,

$ 0D[LPXP�SHUPLVVLEOH�GRVH UHP�\HDU � �� ��
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% *DV�DHURVRO�UHOHDVH PUHP�\HDU �� �� ���

& /LTXLG�HIIOXHQWV�IRU�VHSDUDWH
W\SHV�RI�ZDWHU�XVDJH

PUHP�\HDU � �� ��

'XULQJ� '%$�� WKH� SHUVRQQHO� LV� DOORZHG� �� WLPHV� WKH� PD[LPXP� SHUPLVVLEOH� GRVH�
DFFRUGLQJ�WR�15%�������

'XULQJ�PD[LPXP�'%$��WKH�H[SHFWHG�LQGLYLGXDO�H[SRVXUH�WR�WKH�FKLOGUHQ¶V�WK\URLG�JODQG
FDXVHG� E\� WKH� LVRWRSHV� VKDOO� QRW� H[FHHG� ��� UHP� ZKHUHDV� WKH� H[SHFWHG� H[WHUQDO
H[SRVXUH�VKDOO�QRW�H[FHHG����UHP��DFFRUGLQJ�WR�63$(6����

7KH�7HFKQLFDO�3URMHFWV�RI�WKH�::(5�133�DUH�EDVHG�RQ�WKH�UDGLDWLRQ�SURWHFWLRQ�OLPLWV
FRQWDLQHG�LQ�7DEOH��������

*HUPDQ�UHJXODWLRQV

%DVLF�UHTXLUHPHQWV�WR�EH�PHW�E\�WKH�UDGLDWLRQ�SURWHFWLRQ�PRQLWRULQJ�RI�133�DFFRUGLQJ
*HUPDQ� UHJXODWLRQV� DUH� FRQWDLQHG� LQ� %0,� &ULWHULRQ� ������ 7KH\� FRQFHUQ� WKH
SHUVRQQHO�� RUJDQLVDWLRQDO�� VSDWLDO� DQG� HTXLSPHQW� UHODWHG� SUHFRQGLWLRQV� IRU� UDGLDWLRQ
SURWHFWLRQ� PRQLWRULQJ� LQ� WKH� SODQW� DQG� WKH\� UHIHU� WR� WKH� VFRSH� RI� WKH� QHFHVVDU\
PHDVXUHPHQW� HTXLSPHQW�� 7KH� .7$� 5XOHV� FRPSULVH� D� VSHFLILFDWLRQ� RI� WKHVH
UHTXLUHPHQWV��7KH�UHJXODWLRQV�RI�6HF�������6WUO6FK9� UHSUHVHQW� WKH�EDVLV� IRU�GHWDLOHG
DVVHVVPHQW�� ,Q� FRQWUDVW� WR� 15%����� FDWHJRU\� %� DFFRUGLQJ� WR� 6WUO6FK9� IRU
SURIHVVLRQDOO\�H[SRVHG�SHUVRQQHO�DSSOLHV��,Q�DGGLWLRQ��WKH�VXP�RI�WKH�HIIHFWLYH�GRVHV�RI
SHUVRQV�SURIHVVLRQDOO\�H[SRVHG�WR�UDGLDWLRQ��GHWHUPLQHG�LQ�DOO�FDOHQGDU�\HDUV�PD\�QRW
H[FHHG�����P6Y��DJH�UHODWHG�GRVH��DFFRUGLQJ�WR�6HF��������6XEVHF����6WUO6FK9�

$�FRPSDULVRQ�ZLWK�WKH�HTXLYDOHQW�GRVH�OLPLWV�VWDWHG�LQ�7DEOH�������IRU�GLIIHUHQW�JURXSV
RI�RUJDQV�ZLWK�WKH�ERG\�GRVH�OLPLWV�VKRZV�WKDW�WKH�UDGLDWLRQ�SURWHFWLRQ�OLPLWV�RQ�ZKLFK
WKH� GHVLJQ� RI� WKH�::(5� 133� LV� EDVHG� FRUUHVSRQG� WR� WKH� FULWHULD� RI� WKH� 6WUO6FK9
�5DGLDWLRQ�3URWHFWLRQ�2UGLQDQFH���DOWKRXJK� LW�PXVW�EH�PHQWLRQHG� WKDW�DQ�DJH�UHODWHG
GRVH� LV� QRW� GHWHUPLQHG� LQ� WKH� 6RYLHW� UDGLDWLRQ� SURWHFWLRQ� VWDQGDUG� 15%����� ,W� PXVW
WKHUHIRUH� EH� H[DPLQHG� ZKHWKHU� PHDVXUHV� DUH� UHTXLUHG� IRU� VSHFLDO� PDLQWHQDQFH
SHUVRQQHO�WR�NHHS�WKHP�ZLWKLQ�WKHLU�DJH�UHODWHG�GRVH�
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