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,)7�&RQWURO�6\VWHP�2YHUYLHZ

7KLV�ILUHSODFH�FRQWURO V\VWHP�FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�

,JQLWLRQ�DQG�&RQWURO�&RPSRQHQWV

x (OHFWURQLF�&RQWURO�0RGXOH��(&0�� 7KLV�LV�WKH�SULPDU\�FRQWURO�IRU�WKH�V\VWHP���,W�FRQWUROV�LJQLWLRQ�
VSDUN� YROWDJH�� JDV� YDOYH� YROWDJHV�� ,3,� SLORW� IODPH� VHQVLQJ�� DQG� RWKHU� FRQVXPHU�GLUHFWHG�
IXQFWLRQV�

x $&�'& $GDSWHU� 7KLV�FRPSRQHQW�WUDQVIRUPV ���9$& SRZHU�IURP�WKH�MXQFWLRQ�ER[�WR��9'& DV�
WKH�SULPDU\�SRZHU�VRXUFH�WR�WKH�(&0

x ,3,�3LORW�$VVHPEO\�� 3URYLGHV�LJQLWLRQ�VSDUN�GLVFKDUJH��SLORW�IODPH��DQG�IODPH�VHQVH�HOHFWURGH�
x *DV�9DOYH���3URYLGHV�JDV�VXSSO\�WR�WKH�,3,�3LORW��DQG�UHJXODWHG�JDV�VXSSO\�WR�WKH�PDLQ�EXUQHU�
x 0XOWL�ZLUH�+DUQHVV��&RQQHFWV�WKH�(&0�WR�WKH�JDV YDOYH��FKDVVLV�JURXQG��EDFN�XS�EDWWHU\�SDFN��

DQG�RSWLRQDO�VZLWFKLQJ�FRQILJXUDWLRQV�LQFOXGLQJ�WR�WKH�3RZHUYHQW�3UHVVXUH�6ZLWFK�
x %DFN�XS�%DWWHU\�3DFN�� 2SWLRQDO�SRZHU�VRXUFH�IRU�XVH�GXULQJ�SRZHU�RXWDJHV���1RW�LQWHQGHG�DV�

D�SULPDU\�SRZHU�VRXUFH� &DQQRW�EH�XVHG�ZLWK�3RZHUYHQWHG�DSSOLDQFHV�

$X[LOLDU\ &RQWURO�&RPSRQHQWV

x $X[LOLDU\ &RQWURO�0RGXOH��$&0� 3URYLGHV�YROWDJH�FRQWURO�WR�RSWLRQDO�SHULSKHUDO�ORDGV��LQFOXGLQJ�
RQH�FRQYHFWLRQ�EORZHU��RQH�3RZHU 9HQW�.LW��DQG�RU�OLJKWV���7KH�$&0�FRQQHFWV WR�WKH�(&0���7KH�
$&0�LV�SRZHUHG�E\�D�VHSDUDWH����9$&�FRUG�FRQQHFWHG�WR�WKH�MXQFWLRQ�ER[�

:LUHOHVV�&RQWURO�&RPSRQHQWV

x 5)�0RGXOH� 3URYLGHV�ZLUHOHVV�UDGLR�IUHTXHQF\ FDSDELOLW\�WR�WKH�(&0� 7KH�5)�PRGXOH�PXVW�EH�
FRQQHFWHG�WR�WKH�(&0�WR�FRPPXQLFDWH�ZLWK�WKH�5&����RU�5&����UHPRWH�FRQWUROV�

x 5&���� 0XOWLIXQFWLRQ�µWRXFK�VFUHHQ¶�UHPRWH�FRQWURO
x 5&���� :LUHOHVV�ZDOO�VZLWFK��ZLWK�21�2))�DQG�FROG�FOLPDWH�VZLWFKLQJ�IXQFWLRQ
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32:(5�9(17�&21),*85$7,21

%ODFN��%$77���DQG�%URZQ��:$//�6:��:LUHV�WR�

3RZHU�9HQW�3UHVVXUH�6ZLWFK�&DEOH�/HDGV

5HG��%$77���:LUH�1RW�8VHG

1R�:DOO�6ZLWFK�RU�%DWWHU\�3DFN�ZLWK�3RZHU�9HQW

67$1'$5'�&21),*85$7,21

%ODFN��%$77���DQG�%URZQ��:$//�6:��:LUHV�WR�2SWLRQDO�
:LUHG�:DOO�6ZLWFK

5HG��%$77���DQG�%ODFN��%$77���:LUHV�&RQQHFWHG�WR�
%DWWHU\�3DFN
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$&0�DQG�(&0�3RZHU�&RQQHFWLRQV

x 7KH�$&0�LV�FRQQHFWHG�WR�WKH�(&0���7KH�FRQQHFWLRQ�LV�D�ORZ�YROWDJH�GDWD�FRQQHFWLRQ�
x 7KH�$&0�PXVW�EH�FRQQHFWHG�WR����9$&�SRZHU�VRXUFH�DW�WKH�DSSOLDQFH�-�%R[�
x 7KH�(&0�PXVW�EH�FRQQHFWHG�WR��9'&�SRZHU�VRXUFH�YLD�WKH�$&�'&�$GDSWHU�
x *URXQGLQJ�LV�FULWLFDO�WR�,)7�&RQWURO�SHUIRUPDQFH�DQG�VDIHW\���:KHQ�VHUYLFLQJ�SURGXFW��DOZD\V�

YHULI\�WKDW�WKH�-�%R[�LV�VHFXUHO\�DWWDFKHG�WR�WKH�DSSOLDQFH�FKDVVLV��

*5281'�6&5(:�0867�6(&85(/<�
$77$&+�-�%2;�72�7+(�&+$66,6
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,)7�7URXEOHVKRRWLQJ 'LDJQRVWLFV

6\VWHP�(UURU�&RGHV�	�%XLOW�LQ�'LDJQRVWLFV

7KH�,)7�KDV�HQKDQFHG�V\VWHP�GLDJQRVWLF�FDSDELOLWLHV�LQ�WZR�IRUPV��WKH�(&0�/('�(UURU�&RGHV�DQG�WKH�
5&�����LI�HTXLSSHG�� 7KH�DXWKRUL]HG�VHUYLFH�WHFKQLFLDQ�VKDOO�XWLOL]H�WKH�LQIRUPDWLRQ�IURP WKHVH�VRXUFHV�
WR�GLUHFW DFWLRQV�	�GRFXPHQW�WKH ILQGLQJV�

(&0�/('�(UURU�&RGHV

(&0�/('�(UURU�
&RGHV

'HVFULSWLRQ

��5HG����*UHHQ ,)7�5&����HUURU�PHVVDJH���µ$SSOLDQFH�6DIHO\�'LVDEOHG¶��QR�LJQLWLRQ�DQG�RU�IODPH�UHFWLILFDWLRQ
GXULQJ�LJQLWLRQ�WULDO� 7HFKQLFLDQ�VKDOO�IROORZ�DSSOLFDEOH�,3,�3LORW�,JQLWLRQ�DQG�)ODPH�6HQVLQJ�
5HFWLILFDWLRQ�WURXEOHVKRRWLQJ�JXLGH�WR�UHVROYH�WKH�LVVXH�

��5HG����*UHHQ ,)7�5&����GLVSOD\���µ(UURU�3LORW�)ODPH¶��SLORW�YDOYH�VROHQRLG�QRW�GHWHFWHG��7HFKQLFLDQ�VKDOO�IROORZ�
DSSOLFDEOH�JDV�YDOYH�WURXEOHVKRRWLQJ�JXLGH�WR�UHVROYH�WKH�LVVXH���

��5HG����*UHHQ 6SDUNLQJ�IHHGEDFN�VLJQDO�HUURU��VSDUN�FRLO�IDLOXUH� 7KH�PRGXOH�KDV�DQ�LQWHUQDO�KDUGZDUH�IDLOXUH�
WKDW�FDQQRW�EH�UHSDLUHG���5HSODFH�WKH�FRQWURO�PRGXOH

��5HG����*UHHQ ,)7�5&����GLVSOD\���µ(UURU�3RZHU�9HQW¶� 7KLV�(UURU�&RGH�RQO\�RFFXUV�LQ�V\VWHPV�HTXLSSHG�ZLWK�
DQ�DSSURYHG�3RZHUYHQW�.LW�� �7KHUH�DUH�PXOWLSOH�SRVVLEOH�FDXVHV�IRU�WKLV�(UURU�&RGH���6HUYLFH�
7HFKQLFLDQ�VKDOO�IROORZ�DSSOLFDEOH�WURXEOHVKRRWLQJ�JXLGH�IRU�WKH�SRZHUYHQW�V\VWHP�WR�UHVROYH�WKH�
LVVXH�
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*DV�9DOYH�7URXEOHVKRRWLQJ

3LORW�ZRQ¶W�OLJKW��WKHUH�LV�QR�QRLVH�
RU�VSDUN����5HG���*UHHQ�/RFNRXW�

3LORW�VROHQRLG�QRW�GHWHFWHG�

9HULI\�WKDW YDOYH�KDUQHVV�RUDQJH�ZLUH�LV�VHFXUHO\�FRQQHFWHG WR�
SLORW�VROHQRLG�YDOYH���9HULI\ SLORW�VROHQRLG�UHVLVWDQFH�LV�EHWZHHQ�
��� WR� ��� RKPV�� � ,I� UHVLVWDQFH� LV� ORZ�� RSHQ� OHDG�� RU� VKRUWHG��
UHSODFH� YDOYH�� � &KHFN� YDOYH� KDUQHVV�ZLUH� FRQWLQXLW\�� LI� RSHQ�
UHSODFH���SLQ�KDUQHVV�

,)7�5&����GLVSOD\V�WKH�IROORZLQJ�
PHVVDJH�RQ�VFUHHQ�
&DOO�'HDOHU�
(UURU���3LORW�)ODPH

,Q�DGGLWLRQ� WKH�/('�LQGLFDWRU�RQ�
WKH�,)7�(&0�ZLOO�IODVK�WZLFH�UHG�
DQG�RQFH�JUHHQ�LQGHILQLWHO\�

9DOYH�KDUQHVV�RUDQJH�ZLUH�LV�
QRW�DWWDFKHG�WR�JDV�YDOYH�

9HULI\� WKDW� DOO� ZLUHV� DUH� FRUUHFWO\� LQVWDOOHG� EHWZHHQ� WKH� JDV�
YDOYH�DQG�WKH�,)7�(&0�

,)7�(&0�LV�QRW�JURXQGHG�
9HULI\�WKDW�WKH�EODFN�ZLUH�IURP�WKH���SLQ�ZLULQJ�KDUQHVV�RQ�WKH�
,)7�(&0�LV�VHFXUHO\�DWWDFKHG�WR�WKH�PHWDO�FKDVVLV�

:LUH�LV�GDPDJHG�DQG�RSHQ�
9HULI\�FRQWLQXLW\�RI�WKH�JUHHQ�DQG�RUDQJH�YDOYH�ZLUHV��DQG�WKH�
EODFN�JURXQG�ZLUH���5HSODFH�ZLUH�KDUQHVV�LI�RSHQ�OHDG�H[LVWV�

:LUHV�GDPDJHG�GXH�WR�KHDW�
9HULI\� WKDW� QRQH� RI� WKH� ZLUHV� DUH� PHOWHG�� DQG�RU� VKRUWHG���
5HSODFH�GDPDJHG�ZLULQJ�LI�LW�H[LVWV�

*DV�YDOYH�LV�GDPDJHG�

9HULI\�WKH�SLORW�YDOYH�VROHQRLG�UHVLVWDQFH�E\�PHDVXULQJ�DFURVV�
WKH�SLORW�VSDGH�DQG�DQ\�QRQ�R[LGL]HG�PHWDO�VXUIDFH�RI�WKH�JDV�
YDOYH��,I�RSHQ� RU�FRLO�UHVLVWDQFH�OHVV�WKDQ��� RKPV��UHSODFH�WKH�
JDV�YDOYH�

:RUNLQJ 6XSSO\�DQG�0DQLIROG�*DV�3UHVVXUHV

x 5HIHU� WR� WKH� DSSOLDQFH� UDWLQJ� SODWH� IRU� VSHFLILHG� ZRUNLQJ� LQOHW� DQG� RXWOHW SUHVVXUH� IRU�
DSSOLDQFH�JDV�W\SH�

x ,)7�&RQWUROV� UHTXLUH ZRUNLQJ� SUHVVXUHV� ZLWKLQ� WKH� WROHUDQFHV� RQ� WKH� DSSOLDQFH� UDWLQJ� SODWH���
0DNH�DQ\�QHFHVVDU\�DGMXVWPHQWV�WR�WKH�VXSSO\�ZRUNLQJ�SUHVVXUH�
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9DOYH�6ROHQRLG�5HVLVWDQFH�&KHFNV

x *DV�YDOYH�FRLO�UHVLVWDQFH�LV�D�IDVW�DQG�HIIHFWLYH�PHDVXUHPHQW�RI�WKH�YDOYH�IXQFWLRQ�
x 3LORW�VROHQRLG�UHVLVWDQFH�UDQJH����� ���2KPV����
x 0DLQ�VROHQRLG�UHVLVWDQFH�UDQJH����± ���RKPV
x ,I�VROHQRLG�PHDVXUHV�RXWVLGH�RI�UDQJH��RU�LV�RSHQ��UHSODFH�WKH�JDV�YDOYH�
x ,I� VROHQRLG� UHVLVWDQFH� LV� QRUPDO�� WKHQ� WKH� YDOYH� VKRXOG�QRW� EH� VXVSHFWHG DV�GLUHFW� FDXVH�RI

SUREOHP�

3,/27�&2,/�
0($685(0(17

0$,1�&2,/�
0($685(0(17
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9DOYH�6WHSSHU�0RWRU�5HVLVWDQFH�&KHFNV�

x 6WHSSHU�0RWRU�LV�QRW�VHUYLFHDEOH���0XVW�UHSODFH�WKH�UHJXODWRU�DVVHPEO\���
x 6WHSSHU�0RWRU�UHTXLUHV���9'&�WR�HQHUJL]H��VR�LW�FDQ�PDOIXQFWLRQ�GXULQJ�V\VWHP�RSHUDWLRQ ZKHQ�

SRZHUHG�GXULQJ�HPHUJHQF\�EDWWHU\�EDFNXS� $V�EDWWHULHV�GHSOHWH WR�����9��WKH�DELOLW\�WR�HQHUJL]H�
WKH�6WHSSHU�0RWRU�LV�FRPSURPLVHG�

x 7KH�6WHSSHU�0RWRU�FRLO�UHVLVWDQFH�LV�D�IDVW�DQG�HIIHFWLYH�PHDVXUHPHQW�WR�GHWHUPLQH�LI�WKH YDOYH�
LV PDOIXQFWLRQLQJ�� � 'HFLVLRQ� WR� UHSODFH� YDOYH� VKRXOG� EH� EDVHG� RQ� PRWRU� UHVLVWDQFH�
PHDVXUHPHQWV���,W� LV�KLJKO\�XQOLNHO\�WKDW�WKH�(&0�LV�WKH�VRXUFH�RI�D�VXVSHFWHG�YDOYH�VWHSSHU�
PRWRU�LVVXH�

x 6WHSSHU�0RWRU�LV�EL�GLUHFWLRQDO��ZLWK�WZR�FRLOV��DV�PHDVXUHG�DFURVV�5('�DQG�<(//2:�ZLUH�SDLU��
DQG�%/$&.�DQG�%52:1�ZLUH�SDLU���$FFHVV�ZLUHV�RQ�EDFN�RI���SLQ�FRQQHFWRU�DV�FRQQHFWHG�WR�
WKH�(&0�� �(DFK�SDLU�VKRXOG�H[KLELW� UHVLVWDQFH�RI����� WR���� RKPV� ,I�RXW�RI� UDQJH��RU�RSHQ�
UHSODFH�WKH�6WHSSHU�0RWRU�5HJXODWRU�DVVHPEO\�
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$&�'&�$GDSWHU�7URXEOHVKRRWLQJ

6\PSWRPV 3RVVLEOH�&DXVH &RUUHFWLYH�$FWLRQ

3LORW ZRQ¶W OLJKW� WKHUH LV QR QRLVH
RU�VSDUN�

,)7�(&0�DEQRUPDO�RU�QR�IXQFWLRQ�
ZKHQ� VZLWFKHG� WR� µ21¶� RU�
µ5(027(¶�PRGH�

1R ��������9$& SRZHU�WR�DSSOLDQFH

$&�'& DGDSWRU�IDXOW\

9HULI\ $& SRZHU�DYDLODEOH�WR
MXQFWLRQ ER[�

9HULI\�WKDW�$&�'&�DGDSWHU�LV
SOXJJHG�LQWR�WKH�FRUUHFW�UHFHSWDFOH
DW�MXQFWLRQ�ER[�

9HULI\ $&�'& DGDSWRU LV SOXJJHG
LQWR (&0�

9HULI\ $&�'& DGDSWRU�RXWSXW
YROWDJH�LV�EHWZHHQ���������9'&��
,I�YROWDJH�LV�OHVV�WKDQ�����9'&��RU
LV�XQVWDEOH��WKHQ�WKH�GHYLFH�LV�
IDXOW\�DQG�VKRXOG�EH�UHSODFHG�

$&�'&�$GDSWHU�9ROWDJH�9HULILFDWLRQ

x 6HW�PXOWLPHWHU�WR�9ROWV�'&��9'&��
x 0HDVXUH�RXWSXW�YROWDJH��9'&��RI�WKH�$&�'&�$GDSWHU�DW�WKH�MDFN�SOXJ�
x 9HULI\�WKH�RXWSXW�YROWDJH�LV�VWDEOH�DQG�EHWZHHQ�����DQG�����9'&
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3LORW�,JQLWLRQ�7URXEOHVKRRWLQJ

6\PSWRP 3RVVLEOH�&DXVH &RUUHFWLYH�$FWLRQ

3LORW�ZRQ¶W�OLJKW��PRGXOH�FOLFNV�EXW�
QR�VSDUN����5HG���*UHHQ�/RFN�RXW�

,QFRUUHFW�ZLULQJ�
9HULI\� µ6¶� �:KLWH��VHQVH�ZLUH�DQG� µ,¶� �RUDQJH�� LJQLWRU�ZLUH�DUH�

FRQQHFWHG�WR�FRUUHFW�WHUPLQDOV�RQ�,)7�(&0�

/RRVH�FRQQHFWLRQV�RU�
HOHFWULFDO�VKRUWV�LQ�ZLULQJ�

9HULI\�QR�ORRVH�FRQQHFWLRQV�RU�HOHFWULFDO�VKRUWV�LQ�ZLULQJ�IURP�
PRGXOH�WR�SLORW�DVVHPEO\� 9HULI\�VHFXUH�FRQQHFWLRQ�EHWZHHQ�
RUDQJH� µ,¶� OHDG� DQG� WKH� (&0� 9HULI\� ZLUH� LQVXODWLRQ� LV� QRW�
GDPDJHG���9HULI\�ZLUHV�DUH�QRW�JURXQGLQJ�RXW�WR�FKDVVLV��SLORW�
EXUQHU��RU�DQ\�RWKHU�PHWDO�REMHFW���5HSODFH�DQ\�GDPDJHG�ZLUHV��

,JQLWRU�JDS�LV�WRR�ODUJH�
9HULI\�VSDUN�JDS�LV�DSSUR[LPDWHO\������´�������PP��WR������´�
������PP���

3LORW�ZRQ¶W�OLJKW��WKHUH�LV�QR�QRLVH�
RU�VSDUN�

1R�$&�SRZHU��$&�'&�DGDSWRU�
IDXOW\��EDFNXS�EDWWHULHV��LI�

EHLQJ�XVHG��GHSOHWHG��,)7�
(&0�VOLGHU�VZLWFK�LQ�2))�
SRVLWLRQ�

9HULI\� ,)7�(&0�VOLGHU� VZLWFK� LV� LQ�21�RU� ,)7�5(0�SRVLWLRQ���

9HULI\� $&� SRZHU� DYDLODEOH� WR� MXQFWLRQ� ER[�� � 9HULI\� $&�'&�
DGDSWRU�LV�SOXJJHG�LQWR�MXQFWLRQ�ER[�DQG�(&0���9HULI\�$&�'&�
DGDSWRU�RXWSXW�YROWDJH�LV�EHWZHHQ���������'&���,I�EDWWHU\�SDFN�
LV�XVHG��FKHFN�EDWWHU\�SDFN�YROWDJH� LV�!����9��LI�QRW�� UHSODFH�
EDWWHULHV���

6KRUWHG�RU�ORRVH�FRQQHFWLRQ�LQ�
V\VWHP�ZLULQJ�RU�ZLULQJ�
KDUQHVV�

9HULI\�V\VWHP�ZLULQJ�FRQILJXUDWLRQ���5HPRYH�DQG�UHLQVWDOO�ZLULQJ�
KDUQHVV WKDW� SOXJV� LQWR�PRGXOH��&KHFN� FRQWLQXLW\ RI�ZLUHV� LQ�
YDOYH�ZLULQJ�KDUQHVV���5HSODFH�DQ\�GDPDJHG�FRPSRQHQWV��

3RRU�RU�QR�V\VWHP�JURXQG�
9HULI\�EODFN�JURXQG�ZLUH�LQ�YDOYH�KDUQHVV�LV�FRQQHFWHG�WR�PHWDO�
FKDVVLV�RI�ILUHSODFH��

3LORW�ZRQ¶W�OLJKW��WKHUH�LV�QR�QRLVH�
RU�VSDUN����5HG���*UHHQ�/RFNRXW�

3LORW�VROHQRLG�QRW�GHWHFWHG�

&KHFN� LI� YDOYH� KDUQHVV� RUDQJH� ZLUH� LV� FRQQHFWHG� WR� SLORW�
VROHQRLG�YDOYH���&KHFN�SLORW�VROHQRLG�UHVLVWDQFH��QRPLQDO�LV����
RKPV���,I�RSHQ�RU�VKRUWHG��UHSODFH�YDOYH���&KHFN�YDOYH�KDUQHVV�
ZLUH�FRQWLQXLW\��LI�RSHQ�UHSODFH���SLQ�KDUQHVV�

3LORW�ZRQ¶W�OLJKW��WKHUH�LV�QR�QRLVH�
RU�VSDUN����5HG���*UHHQ�/RFNRXW�

6SDUN�FRLO�IDLOXUH� 5HSODFH�(&0�



��

,)7�,JQLWLRQ�6SDUN�6HTXHQFH�

7KH�,)7�(&0�KDV�HLWKHU�D����RU����VHFRQG�WULDO�IRU�SLORW�LJQLWLRQ�UHFWLILFDWLRQ��GHSHQGLQJ�RQ�WKH�PRGXOH�
YHUVLRQ� OHYHO�� � 'XULQJ� SLORW� LJQLWLRQ� DQG� WKHQ� IODPH� UHFWLILFDWLRQ�� WKH� PRGXOH� ZLOO� JHQHUDWH� VSDUN�
GLVFKDUJH�DW�WKH�,3,�3LORW�$VVHPEO\���7KH�,)7�(&0�SURGXFHV�VHPL�FRQWLQXRXV�VSDUN�GLVFKDUJH��ZLWK�D�
WZR�VHFRQG�SDXVH�HYHU\�HLJKW�VHFRQGV���,Q�RWKHU�ZRUGV��WKH�,)7�(&0�LV�GHVLJQHG�WR�JHQHUDWH�VSDUN�
DW�WKH�SLORW�IRU�HLJKW�VHFRQGV��IROORZHG�E\�D�WZR�VHFRQG�SDXVH��IROORZHG�E\�DQRWKHU�WHQ�VHFRQG�F\FOH�

��VHFRQGV�63$5.,1*�± ��VHFRQGV�12�63$5.�± UHSHDWHG IRU�XS�WR����VHFRQGV

7KLV�VHTXHQFH�LV�QRUPDO�± GR�QRW�FKDQJH�WKH�PRGXOH��

3RZHU�6RXUFH�(IIHFW RQ�6SDUN�'LVFKDUJH

7KH�SRZHU�VRXUFH�WR�WKH�,)7�(&0�DIIHFWV�WKH�LJQLWLRQ�VSDUNLQJ�FKDUDFWHULVWLFV���,I�³ZHDN´�RU�³VORZ´�VSDUN�
RFFXUV��YHULI\�WKDW�WKH�SRZHU�VRXUFH�LV���������9'&���5HGXFHG�YROWDJH��SULPDULO\�ZKHQ�RSHUDWLQJ�RQ�
EDWWHU\�EDFNXS��ZLOO�FDXVH�WKH�OHVV VSDUN�HQHUJ\�LQWHQVLW\�DW�WKH�SLORW���,I�RSHUDWLQJ�RQ�EDWWHULHV��UHSODFH�
ZLWK�QHZ�$$�FHOOV��DQG�YHULI\�SHUIRUPDQFH�ZLWK�IXOO�EDWWHU\�YROWDJH�

,JQLWRU� 6SDUN� *DS� LV� VHW� GXULQJ�
PDQXIDFWXULQJ� DW� ���� WR� ����� LQFK���
7KHUH�VKRXOG�EH�QR�QHHG� WR�DGMXVW��
DQG� WKH� VSDUN� DQG� IODPH� VHQVRU�
HOHFWURGHV�DUH�QRW�DGMXVWDEOH��



��

3LORW�)ODPH�6HQVH�5HFWLILFDWLRQ 7URXEOHVKRRWLQJ

(&0�/('�(UURU�
&RGHV

'HVFULSWLRQ

��5HG����*UHHQ ,)7�5&����HUURU�PHVVDJH���µ$SSOLDQFH�6DIHO\�'LVDEOHG¶��SLORW�VSDUNV��QR HLWKHU�QR�LJQLWLRQ�RU IODPH�
UHFWLILFDWLRQ�

3LORW�VSDUNLQJ��EXW�ZLOO�QRW�OLJKW����
5HG���*UHHQ�/RFNRXW�

1R�JDV�VXSSO\�
9HULI\� LQFRPLQJ� JDV� OLQH� EDOO� YDOYH� LV� µ2SHQ¶�� � 9HULI\� LQOHW�
SUHVVXUH�LV�ZLWKLQ�UHTXLUHPHQW�IRU�JDV�W\SH�XVHG���&RQWDFW�JDV�
VXSSOLHU�

(&0�KDV�SRRU�JURXQG�
9HULI\� ZLULQJ�� FKHFN� YDOYH� KDUQHVV� EODFN� ZLUH� LV� VHFXUHO\�
JURXQGHG�WR�PHWDO�FKDVVLV�

*DV�YDOYH�GHIHFWLYH�
&KHFN� SLORW� YDOYH� VROHQRLG� NLFN� DQG� KROG� YROWDJHV� GXULQJ�
LJQLWLRQ�F\FOH���.LFN�9�VKRXOG�EH�!��9��KROG�9�PLQLPXP������9���
,I�YROWDJHV�DUH�2.��UHSODFH�JDV�YDOYH�

3LORW OLJKWV�EXW�PDLQ�EXUQHU�GRHV�
QRW�OLJKW����3LORW�FRQWLQXHV�WR�VSDUN�
IRU��WKHQ�JRHV�LQWR���5HG���*UHHQ�
/RFNRXW�

1R�IODPH�GHWHFWHG��)ODPH�
UHFWLILFDWLRQ�LVVXH�

&KHFN�LI�ZKLWH�VHQVH�OHDG�LV�VHFXUHO\�FRQQHFWHG�WR�µ6¶�WHUPLQDO�

RI�,)7�(&0���&KHFN�UHVLVWDQFH�RI�VHQVH�OHDG�EHWZHHQ�VHQVH�

URG�WLS�DQG�FRQQHFWRU�WR�,)7�(&0��VKRXOG�EH�OHVV�WKDQ���RKP�

� LI�QRW��UHSODFH�SLORW�DVVHPEO\���&KHFN�V\VWHP�JURXQG��HQVXUH�
EODFN�YDOYH�KDUQHVV�ZLUH�LV�VHFXUHO\�DWWDFKHG�WR�PHWDO�FKDVVLV���
&KHFN�ZLULQJ�IRU�GDPDJH���:LWK�V\VWHP�2))��FKHFN�UHVLVWDQFH�
EHWZHHQ�WLS�RI�VHQVH�URG�DQG�SLORW�KRRG��VKRXOG�EH�UHVLVWDQFH�
�!��0�RKP���

1R�IODPH�GHWHFWHG�RU�VHQVH�
URG�FRQWDPLQDWLRQ��

:LWK�JODVV�DVVHPEO\� LQVWDOOHG�� YHULI\�SLORW� IODPH� LV�HQJXOILQJ�
IODPH�VHQVH�URG�RQ�SLORW�DVVHPEO\���9HULI\�LQOHW�JDV�SUHVVXUH�
LV�FRUUHFW�IRU�JDV�W\SH���3ROLVK�IODPH�VHQVH�URG�ZLWK�ILQH�VWHHO�
ZRRO�WR�UHPRYH�DQ\�FRQWDPLQDQWV�WKDW�PD\�KDYH�DFFXPXODWHG�

3LORW�OLJKWV�DQG�UHFWLILHV��EXW�PDLQ�
EXUQHU�GRHV�QRW�OLJKW�

0DLQ�YDOYH�VROHQRLG�

&KHFN� LI� JUHHQ�ZLUH� LQ�YDOYH�KDUQHVV� LV� FRQQHFWHG� WR�JUHHQ�
PDLQ�YDOYH�VROHQRLG���&KHFN�PDLQ�YDOYH�VROHQRLG�UHVLVWDQFH��
QRPLQDO�LV����RKPV���,I�RSHQ�RU�VKRUWHG��UHSODFH�YDOYH���9HULI\�
YDOYH�LQOHW�SUHVVXUH�LV�FRUUHFW�IRU�JDV�W\SH�

3LORW�DQG�PDLQ�GR�QRW�OLJKW��(&0�
JRHV�LQWR���5HG���*UHHQ�/RFNRXW�

3RZHU�9HQW��39��)DLOXUH�

3RZHU� 9HQW� EORZHU� GHIHFWLYH� � FKHFN� ZLULQJ� WR� ,)7�$&0��

FKHFN� LI� EORZHU� LV�ZRUNLQJ�� �&KHFN� LI�39�SUHVVXUH� VZLWFK� LV�
FRQQHFWHG�WR�EURZQ�DQG�EODFN�ZLUH�LQ���SLQ�YDOYH�ZLUH�KDUQHVV���
&KHFN�LI�SUHVVXUH�VZLWFK�LV�FORVHG��VKRUWHG��ZKHQ�39�EORZHU�
LV�UXQQLQJ���5HIHU�WR�39�WURXEOHVKRRWLQJ�LQVWUXFWLRQV��

$SSOLDQFH�OLJKWV�DQG�UXQV�IRU�D�IHZ�
PLQXWHV�WKHQ�VKXWV�GRZQ�DQG�RU�
DSSOLDQFH�F\FOH�21�DQG�2))�ZLWK�
OHVV�WKDQ��� VHF�RI�21�WLPH��

6KRUWHG�RU�ORRVH�FRQQHFWLRQ�LQ�
IODPH�GHWHFWLRQ�FLUFXLW�

&KHFN�LI�ZKLWH�VHQVH�OHDG�LV�VHFXUHO\�FRQQHFWHG�WR�µ6¶�WHUPLQDO�

RI�,)7�(&0���&KHFN�UHVLVWDQFH�RI�VHQVH�OHDG�EHWZHHQ�VHQVH�

URG�WLS�DQG�FRQQHFWRU�WR�,)7�(&0��VKRXOG�EH�OHVV�WKDQ���RKP�

� LI�QRW��UHSODFH�SLORW�DVVHPEO\���&KHFN�V\VWHP�JURXQG��HQVXUH�
EODFN�YDOYH�KDUQHVV�ZLUH�LV�VHFXUHO\�DWWDFKHG�WR�PHWDO�FKDVVLV���
&KHFN�ZLULQJ�IRU�GDPDJH���:LWK�V\VWHP�2))��FKHFN�UHVLVWDQFH�
EHWZHHQ�WLS�RI�VHQVH�URG�DQG�SLORW�KRRG��VKRXOG�EH�UHVLVWDQFH�
�!��0�RKP���



��

3RRU�IODPH�UHFWLILFDWLRQ�RU�
FRQWDPLQDWHG�VHQVH�URG��

:LWK�JODVV�DVVHPEO\� LQVWDOOHG�� YHULI\�SLORW� IODPH� LV�HQJXOILQJ�
IODPH�VHQVH�URG�RQ�SLORW�DVVHPEO\���9HULI\�LQOHW�JDV�SUHVVXUH�
LV�FRUUHFW� IRU�JDV�W\SH���3ROLVK�IODPH�VHQVH�URG�ZLWK�����JULW�
HPHU\ FORWK� DQG�RU� 6FRWFKEULWH�� SDG WR� UHPRYH� DQ\�
FRQWDPLQDQWV� WKDW� PD\� KDYH� DFFXPXODWHG�� � 9HULI\� QR� VRRW�
GHSRVLWV�DUH�LQ�VHQVH�URG�WR�SLORW�KRRG�JDS�

/RJV�DUH�VHW�XS�ZURQJ�� 5HPRYH�DQG�UH�LQVWDOO�ORJV�SHU�WKH�ORJ�SODFHPHQW�LQVWUXFWLRQV�

'DPDJHG�SLORW�DVVHPEO\�

9HULI\� WKH�SLORW�DVVHPEO\�FHUDPLF� LQVXODWRU�DURXQG�WKH�IODPH�
VHQVLQJ� URG� LV� QRW� FUDFNHG�� GDPDJHG� RU� ORRVH�� � &KHFN�

UHVLVWDQFH�EHWZHHQ�WLS�RI�VHQVH�URG�DQG�,)7�(&0�FRQQHFWRU��

VKRXOG�EH�OHVV�WKDQ���RKP���5HSODFH�SLORW�DVVHPEO\�LI�GDPDJH�
LV�GHWHFWHG�

,3,�3LORW�)ODPH�6HQVRU�5HVLVWDQFH�&KHFNV

x 6HQVRU�ZLUH�UHVLVWDQFH�LV�D�IDVW�DQG�HIIHFWLYH�PHDVXUHPHQW�RI�WKH�SLORW�IXQFWLRQ�
x 1RUPDO�UHVLVWDQFH��DW�URRP�WHPSHUDWXUH��LV�����2KP���:LWK�WKLV�PHDVXUHPHQW��LW�LV�XQOLNHO\�WKDW�

WKH�,3,�3LORW�LV�WKH�GLUHFW�FDXVH�RI�GHOD\HG�IODPH�UHFWLILFDWLRQ�
x +LJK�UHVLVWDQFH�RI�!���2KP�PD\�DIIHFW�WKH�UHFWLILFDWLRQ�VHQVLQJ�UDWH�RI�WKH�SLORW�IODPH���,I�WKH�

VHQVLQJ�UDWH�LV�VORZ��DQG�UHVLVWDQFH�LV�!���2KP��FOHDQ�DQG�SROLVK�WKH�VHQVRU�HOHFWURGH�ZLWK�����
JULW� HPHU\ FORWK� RI� 6FRWFKEULWH�� SDG�� ,I� WKLV� GRHV� QRW� LPSURYH� WKH� VHQVLQJ� UDWH� DQG� ORZHU�
UHVLVWDQFH��WKHQ�LW�LV�OLNHO\�WKDW�FKDQJLQJ�WKH�SLORW�ZLOO�LPSURYH�UHOLDELOLW\��

x 9HULI\�WKDW�WKH�SLORW�KDV�QRW�EHHQ�SDLQWHG���1HYHU�SDLQW�WKH�SLORW���,I�UH�SDLQWLQJ�D�ILUHER[�GXULQJ�
VHUYLFH��DOZD\V�FRYHU�WKH�SLORW�WR�SURWHFW�LW�IURP�SDLQW�FRQWDPLQDWLRQ�

&OHDQ�DQG�SROLVK�WKH�
IODPH�VHQVRU�ZLWK�����
JULW�HPHU\ FORWK�DQG�RU�

6FRWFKEULWH��SDG GXULQJ�
VHUYLFH�HYHQWV���7KLV�
UHPRYHV�R[LGDWLRQ�DQG�

LPSURYHV�IXWXUH�
UHOLDELOLW\�



��

sĞƌŝĨǇ ƚŚĂƚ ǁŝƌĞ
ĐŽŶŶĞĐƚŝŽŶƐ ĂƌĞ

ĐŽƌƌĞĐƚ ĂŶĚ ƐĞĐƵƌĞ
ŝ͘Ğ͘ ϲͲǁŝƌĞ ƚŽ

ŵŽĚƵůĞ͕ ǀĂůǀĞ͕ ĂŶĚ
ĐŚĂƐƐŝƐ ŐƌŽƵŶĚ͕

ǁŚŝƚĞͬŽƌĂŶŐĞ ůĞĂĚƐ
ƚŽ ŵŽĚƵůĞ͘

EK

ZĞƉĂŝƌ
�ŽŶŶĞĐƚŝŽŶ;ƐͿ

DĞĂƐƵƌĞ ^ĞŶƐĞ >ĞĂĚ
ZĞƐŝƐƚĂŶĐĞ ф ϭ ɏz�^ EK �ŚĂŶŐĞ ƚŽ EĞǁ WŝůŽƚ

z�^

sĞƌŝĨǇ ƐƵƉƉůǇ ŐĂƐ
ǁŽƌŬŝŶŐ ƉƌĞƐƐƵƌĞ ŝƐ

ǁŝƚŚŝŶ ƌĂŶŐĞ
ƐƉĞĐŝĨŝĞĚ ŽŶ ƌĂƚŝŶŐ

ƉůĂƚĞ

EK
�ĚũƵƐƚ ƉƌĞƐƐƵƌĞ ƚŽ
ǁŝƚŚŝŶ ƐƉĞĐŝĨŝĞĚ
ǁŽƌŬŝŶŐ ƌĂŶŐĞ

z�^

DĞĂƐƵƌĞ ƉŝůŽƚ ǀĂůǀĞ
ŚŽůĚ ǀŽůƚĂŐĞ ĨƌŽŵ
ŵŽĚƵůĞ ŝƐ хͬс Ϭ͘ϯ

s��

EK

z�^

�ŚĂŶŐĞ DŽĚƵůĞ

�ůĞĂŶ Θ ƉŝůŽƚ ƉŝůŽƚ
ĨůĂŵĞ ƐĞŶƐŽƌ ǁŝƚŚ
ĨŝŶĞ ƐƚĞĞů ǁŽŽů

sĞƌŝĨǇ ƚŚĂƚ ƚŚĞƌĞ ŝƐ
ŶŽƚ ƐŽŽƚ ĂŶĚ Žƌ
ǁŽŽů ĞŵďĞƌƐ

ďƌŝĚŐŝŶŐ ďĞƚǁĞĞŶ
ƉŝůŽƚ ƐĞŶƐŽƌ ĂŶĚ

ďƵƌŶĞƌ

z�^

�ůĞĂŶ
ĐŽŶƚĂŵŝŶĂƚŝŽŶ͕

ƌĞƐŽůǀĞ ƚŚĞ ĐĂƵƐĞ͕
ĂŶĚ ǀĞƌŝĨǇ ƚŚĂƚ ƚŚĞ
ĨůĂŵĞ ƐĞŶƐŝŶŐ ŝƐ
ŶŽǁ ǁŽƌŬŝŶŐ
ĐŽƌƌĞĐƚůǇ

EK

/ŶƐƚĂůů ďƵƌŶĞƌ͕
ƌĞŵŽǀĞ ŐƌĞĞŶ ǁŝƌĞ
ĨƌŽŵ ŐĂƐ ǀĂůǀĞ͕ ĂŶĚ
ƚƵƌŶ ƵŶŝƚ KE ĨƌŽŵ
ƌŽŽŵ ƚĞŵƉĞƌĂƚƵƌĞ

ƐƚĂƌƚ

WŝůŽƚ ƐƚŽƉƐ ƐƉĂƌŬŝŶŐ
ĂŶĚ ŵŽĚƵůĞ ĞŵŝƚƐ
ďĞĞƉ ƐŝŐŶĂůŝŶŐ

ĨůĂŵĞ ƌĞĐƚŝĨŝĐĂƚŝŽŶ͘
>ĞƐƐ ƚŚĂŶ ϮϬ ƐĞĐ͍

EK �ŚĂŶŐĞ WŝůŽƚ

z�^

ZĞĂƐƐĞŵďůĞ͕
ĂƉƉůŝĂŶĐĞ͕ ĨŝŶŝƐŚ
ƐĞƌǀŝĐĞ͕ ĂŶĚ
ƉĞƌĨŽƌŵ ĨŝŶĂů

ƚĞƐƚŝŶŐ

^d�Zd
,3,�3LORW�)ODPH�6HQVLQJ�7URXEOHVKRRWLQJ�)ORZFKDUW


