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���6RODU�&KDUJH�&RQWUROOHU�ZLWK�PLFURFRQWUROOHU

D��2YHUDOO�IXQFWLRQV�RI�WKH�FRQWUROOHU

7KH�FRQWUROOHU� LV� IRU�XVH� LQ�39�V\VWHPV�ZLWK
EDWWHU\�VWRUDJH�LQ�WKH�ILHOG�RI�OHLVXUH�DV�ZHOO�DV
LQ� WKH� OLYLQJ� DUHD�� LQ� VPDOOHU� LQGXVWULDO
V\VWHPV�

7KH� FKDUJH� FRQWUROOHU� VXUYH\V� WKH� VWDWH� RI
FKDUJH� RI� WKH� EDWWHU\�� FRQWUROV� WKH� FKDUJLQJ
SURFHVV�DV�ZHOO�DV�WKH�VZLWFKLQJ�RQ�DQG�RII�RI
WKH� XVHUV�� 7KXV� WKH� EDWWHU\� FDQ� EH� XVHG

RSWLPDOO\� DQG� LWV� VHUYLFH� OLIH� LV� SURORQJHG
FRQVLGHUDEO\�

7KH� FRQWUROOHUV� DUH� IRU� XVH� ZLWK� OHDG
DFFXPXODWRUV�ZLWK� OLTXLG� HOHFWURO\WH� DQG� FDQ
EH�DGDSWHG�IRU�XVH�ZLWK�RWKHU�HOHFWURO\WHV��7KH
FRQWUROOHU�FDQ�EH�XVHG�ZLWK�DOO�VRODU�PRGXOHV
XS� WR� WKH�PD[LPXP�FRQQHFWLRQ� YDOXH� RI� WKH
PRGXOH�

E��&RQWURO�DQG�UHJXODWLYH�)XQFWLRQV

& 62&�'HWHUPLQDWLRQ

%\� PHDQV� RI� D� QHZ� VSHFLDO� DOJRULWKP� WKH
FRQWUROOHU�LV�DEOH�WR��OHDUQ��WKH�FKDUDFWHULVWLFV
FXUYH�RI�WKH�DFFXPXODWRU��$IWHU�WKLV�SKDVH�RI
OHDUQLQJ� WKH� VWDWH� RI� FKDUJH� �62&�� LV
GLVSOD\HG�ZLWK�PHGLXP�DFFXUDF\� RI� DSSUR[��
����� 7KLV� VWDWH� RI� FKDUJH� LV� EDVLV� RI� PRVW
FRQWURO�DQG�UHJXODWLQJ�IXQFWLRQV�

& 2YHUFKDUJH�3URWHFWLRQ

)UHTXHQW� RYHUFKDUJLQJ� KDUPV� \RXU� EDWWHU\�
7KH�FKDUJLQJ�SURFHVV�DQG�WKH�RYHUFKDUJH�SUR�
WHFWLRQ�DUH�WKHUHIRUH�FRQWUROOHG�E\�D�QHZ�W\SH
RI�K\EULG�FLUFXLW�ZLWK�SXOVH�ZLGWK�PRGXODWLRQ�LQ
RUGHU� WR� HQVXUH� D� JHQWOH� FKDUJLQJ� RI� WKH
EDWWHU\�

& 9ROWDJH�5HFRJQLWLRQ

%\�XVLQJ�D�VSHFLDO�PHDVXULQJ�SURFHGXUH�DFFX
VHQVRU� ZLUHV� DUH� QR� ORQJHU� QHFHVVDU\�� $
YROWDJH�GURS�LV�FRPSHQVDWHG�

& &\FOH�&KDUJH��/HDG�*HO�

:KHQ� WKH� 62&� IDOOV� EHORZ� ���� WKH� ILQDO
FKDUJH�YROWDJH�LV�UDLVHG�IRU���KRXU�

& (TXDOL]DWLRQ�&KDUJH��RQO\�/HDG�

:KHQ� WKH�62&� IDOOV� EHORZ� ���� WKH� � HTXD�
OL]DWLRQ� FKDUJLQJ� LV� DFWLYDWHG�� 'XULQJ� WKLV
SURFHVV�WKH�ILQDO�FKDUJH�YROWDJH�LV�UDLVHG�IRU
��KRXU��WKH�HOHFWURO\WHV�DUH�PL[HG�WKURXJK�DQG

WKXV�WKH�VHUYLFH�OLIH�RI�WKH�EDWWHU\�LV�SURORQJHG�

& 0RQWKO\�&KDUJLQJ

'HSHQGLQJ� RQ� JHO� RU� OHDG� DFFX�� WKH� FRUUHV�
SRQGLQJ�LQFUHDVH�RI�WKH�ILQDO�FKDUJH�YROWDJH�LV
PDLQWDLQHG�IRU�RQH�KRXU�

& 'LVSOD\V

7KH�RSHUDWRU� LV� LQIRUPHG�E\� WZR�/('¶V�DERXW
WKH�RSHUDWLRQ�VWDWXV�RI�\RXU�V\VWHP��/('���WKH
,QIR�/('�� LV� IRU� WKH� FRQWUROOHUV� VWDWXV�� /('�
�62&�/('��LV�IRU�WKH�EDWWHU\�

& 2YHUGLVFKDUJH�3URWHFWLRQ

2YHUGLVFKDUJLQJ� OHDGV� WR� D� FDSDFLW\� ORVV
EHFDXVH� RI� VXOIDWLRQ�� 7KH� RYHUGLVFKDUJH
SURWHFWLRQ� � VZLWFKHV� RII� WKH� XVHUV��:KHQ� WKH
62&�LV�KLJKHU�WKDQ�����WKH\�DUH�DXWRPDWLFDOO\
UHFRQQHFWHG�

& $GGLWLRQDO�SURWHFWLYH�IXQFWLRQV

7KH� FRQWUROOHU� LWVHOI� DV�ZHOO� DV� WKH� XVHUV� DUH
SURWHFWHG� IURP� RYHUORDG� E\� DQ� HOHFWURQLF
RYHUFXUUHQW� GLVFRQQHFW�� +LJKHU� LQLWLDO� YHORFLW\
FXUUHQWV��DV�RFFXU�ZKHQ�HQJLQHV�DUH�RSHUDWHG�
DUH�DOORZHG��$WRQ,&�SURWHFWV�WKH�FRQWUROOHU�IURP
RYHU� DQG� XQGHUYROWDJH� DQG� WRR� KLJK� WHP�
SHUDWXUH�� )XUWKHUPRUH� D� IXVH� PHOW� LV� SUH�
VZLWFKHG�DV�ILQDO�LQVWDQFH�

F��2SWLRQV

& 7HPSHUDWXUH�7UDFNLQJ�RI�WKH�ILQDO�&KDUJH

9ROWDJH

7KH� LGHDO� ILQDO� FKDUJH� YROWDJH� RI� OHDG
DFFXPXODWRUV�IDOOV�ZLWK�LQFUHDVLQJ�EDWWHU\�WHP�
SHUDWXUH��$�IL[HG�ILQDO�FKDUJH�YROWDJH�OHDGV�WR
XQFRQWUROOHG� JDVVLQJ� E\� FRQVWDQW� RYHU�
FKDUJLQJ� ZKHQ� KLJKHU� EDWWHU\� WHPSHUDWXUHV
DUH�UHDFKHG��7KH�WHPSHUDWXUH�WUDFNLQJ�ORZHUV
WKH�ILQDO�FKDUJH�YROWDJH�DW�KLJK�WHPSHUDWXUHV

DQG� UDLVHV� WKH� � ILQDO� FKDUJH� YROWDJH� DW� ORZ
WHPSHUDWXUHV��7KH�WHPSHUDWXUH� WUDFNLQJ�ZLWK
DQ�H[WHUQDO�VHQVRU�LV�DFWLYH�GXULQJ�F\FOH�DQG
HTXDOL]DWLRQ�FKDUJLQJ��$V�D�SURWHFWLYH�IXQFWLRQ
RI�WKH�XVHUV�WKH�ILQDO�FKDUJH�YROWDJH�LV�QHYHU
LQFUHDVHG�RYHU���9��H�J��HTXDOL]DWLRQ�FKDUJH
DW�ORZ�WHPSHUDWXUHV��

& /&'�'LVSOD\

7KH�PRVW� LPSRUWDQW� V\VWHP� SDUDPHWHUV� DUH
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GLVSOD\HG�RQ�WKH�RSWLRQDO�/&'�GLVSOD\���'XULQJ
QRUPDO�RSHUDWLRQ�WKH�GLVSOD\�FKDQJHV�DIWHU��
VHF��WR�WKH�QH[W�SDUDPHWHU��,Q�WKH�FDVH�RI�HUURU
LW�LV�VKRZQ�ZKDW�NLQG�RI�HUURU�

& 1RUPDO�RSHUDWLRQ��

7KH�GLVSOD\�VKRZV�WKH�WHUPLQDO�YROWDJH�RI�WKH
EDWWHU\�� 7KH� VWDWXV� GLVSOD\� FRQVLVWV� RI� �
V\PEROV�� 7KH� ILUVW� WZR� V\PEROV� DUH� LQWHUQDO
FRQWURO�SDUDPHWHUV��7KH�ILUVW�OHWWHU�VKRZV�LI�WKH
ORDG� GLVFRQQHFW� LV� YROWDJH� Ä6³� RU� 62&� Ä/³
FRQWUROOHG��7KH�VHFRQG�OHWWHU�VKRZV�LI�D�OHDG
DFLG�Ä%³�RU�D�JHO�DFFX�Ä*³�LV�DGDSWHG��7KH�ODVW
OHWWHU�LQGLFDWHV�LI�WKH�FRQWUROOHU�LV�GRLQJ�QRUPDO
Ä1³��F\FOH�Ä*³�RU�HTXDOL]DWLRQ�Ä$³�FKDUJH�DW�WKH
QH[W�F\FOH�

& 'LVSOD\�RI�62&��6WDWH�RI�&KDUJH��

7KH�62&�RI�WKH�EDWWHU\�FDQ�EH�VHHQ�RQ�D�EDU
GLVSOD\�� (DFK� ELJ� EDU� LV� IRU� ����62&�� 7KH
VPDOO� EDU� LV� IRU� DGGLWLRQDO� ��� 62&�� 7KH
H[DPSOH�DERYH�LV�����62&

& 'LVSOD\�RI�&KDUJLQJ�&XUUHQW��

7KH� EDU� GLVSOD\� IRU� ORDG� FXUUHQW� VKRZV� WKH
SHUFHQWDJH� RI� WKH� QRPLQDO� PRGXOH� FXUUHQW
�WKLV�YDOXH� LV�GHSHQGHQW� IURP� WKH� WKH�SRZHU
FODVV� RI� WKH� FRQWUROOHU�� IORZ� LQWR� WKH
DFFXPXODWRU��7KH�HYDOXDWLRQ� LV� WKH�VDPH�DV
IRU�62&�

'HVSLWH�IXOO�VXQ�LQIDOO�QR�EDU�FDQ�EH�GLVSOD\HG
ZKHQ�WKH�DFFX�LV�IXOO�DQG�WKH�PRGXOH�FXUUHQW�LV
VKRUW�FLUFXLWHG�

%\�DQ� LQYHUWHG�VXQ�V\PERO� �VHH�DERYH�� LW� LV

DGGLWLRQDOO\�GLVSOD\HG�ZKHQ�QR�FKDUJH�FXUUHQW
IORZV�DW�DOO��H�J��DW�QLJKW��

& 'LVSOD\�RI�/RDG�FXUUHQW��

7KH�EDU� GLVSOD\� IRU� ORDG� FXUUHQW� VKRZV�KRZ
PDQ\� SHUFHQW� RI� WKH� QRPLQDO� ORDG� FXUUHQW
�GHSHQGHQW� IURP� WKH� SRZHU� FODVV� RI� WKH
FRQWUROOHU��IORZ�LQWR�WKH�XVHUV�

& 'LVSOD\�RI�(UURUV��

,Q� WKH�FDVH�RI�DQ� IDXOW� LW� LV�FOHDUO\�GLVSOD\HG
ZKLFK�HUURU�FDXVHV�WKLV�IDXOW�

7KHUH�DUH�IROORZLQJ�HUURU�GLVSOD\V��

ORDG�FXUUHQW PRGXOH�FXUUHQW

RYHU�YROWDJH ORZ�YROWDJH�

RYHU�WHPSHUDWXUH

7KH� RSWLRQDO� GLVSOD\V� DUH� DWWDFKHG� LQ� WKH
FDVLQJV��7KH�FRQQHFWLRQ�FDEOHV�RI�WKH�GLVSOD\
DUH� SOXJJHG� DQG� FDQ� EH� UHPRYHG� IRU
DVVHPEODJH�

& 2SWLRQ�PDQXDO�ORDG�GLVFRQQHFW

(YHU\�FRQWUROOHU�RIIHUV�WKH�SRVVLELOLW\�WR�GHWHU�
PLQH�ZKHQ�WKH�ORDG�LV�GLVFRQQHFWHG�

)RU�WKLV�SXUSRVH��D�VLPSOH�SXVK�EXWWRQ�KDV�WR
EH�FRQQHFWHG�DW�WKH�JUH\�WHUPLQDO�RI�WKH�H[WHU�
QDO� WHPSHUDWXUH� VHQVRU�� %\� SUHVVLQJ� DQG
KROGLQJ� WKH� EXWWRQ� WKH� IXQFWLRQ� RI� WKH
RYHUGLVFKDUJH�SURWHFWLRQ�LV�FKDQJHG�

7KH�,QIR�/('�VHUYHV�DV�D�YLVXDO�FRQWURO�XQLW�

,QIR���/('�UHG����  /2$'�2))

,QIR���/('�JUHHQ  /2$'�21

,QIR���/('�\HOORZ  $872

,PSRUWDQW��7KH�UHVLVWRU�FRQQHFWHG�DW�WKH�VPDOO
JUH\� WHUPLQDO� �YDOXH� ��.6�� PD\� QRW� EH
UHPRYHG��7KH�VZLWFK�KDV� WR�EH�SDUDOOHO�ZLWK
WKH�UHVLVWRU�

& 2SWLRQ�KLJK�WHPSHUDWXUHV�DQG�KXPLGLW\

7KH� FKDUJH� FRQWUROOHUV� DUH� DYDLODEOH� LQ� D
VSHFLDO�PDNH� VXLWDEOH� IRU� KLJK� WHPSHUDWXUHV
DQG�KXPLGLW\��7KLV�RSWLRQ�FDXVHV�D�UHGXFWLRQ
RI�WKH�DGPLVVLEOH�FXUUHQWV�
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VWDQGDUG
VHWWLQJ

���&RQILJXUDWLRQ

7KH� VRODU� FKDUJH� FRQWUROOHU� DGDSWV� DXWR�
PDWLFDOO\� WR� WKH� V\VWHP
V� YROWDJH� ������9�
ZKHQ�LW�LV�LQVWDOOHG��

7KH�FRQWUROOHU�LV�LQ�D�VWDWH�WKDW�LW�FDQ�EH�XVHG
IRU� PRVW� FDVHV� ZLWKRXW� FKDQJHV�� ,W� LV� RQO\
QHFHVVDU\�WR�DGDSW�WKH�FRQWUROOHU�LQ�IROORZLQJ
FDVHV��

& XVH�RI�D�JHO�DFFX���

& DFWLYDWLRQ�RI�QLJKWOLJKW�IXQFWLRQ�

& GLUHFW� FRQQHFWLRQ� RI� D� PDLQ� XVHU� DW� WKH

EDWWHU\

$GDSWLRQ� LV� PDGH� E\� PHDQV� RI
MXPSHUV� ZKLFK� FDQ� FRQQHFW� WZR
QHLJKERULQJ�FRQWDFW�QHHGOHV�

7KH� FRQWUROOHU� LV� VXSSOLHG� ZLWK
DFWLYDWHG�HTXDOL]DWLRQ�FKDUJH�L��H�
LW� LV� LGHDO�IRU�EDWWHULHV�ZLWK�OLTXLG
HOHFWURO\WH�� :LWK� RWKHU� EDWWHULHV
WKH�HTXDOL]DWLRQ�FKDUJH�LV�GHDFWLYDWHG��3OHDVH
VHH�WKH�UHJXODWLRQV�RI�WKH�PDQXIDFWXUHU�

& 6HOHFWLRQ�RI��DFFXPXODWRU

/HDG���(LWKHU�UHPRYH�MXPSHU�-��RU�SODFH�LW�IRU
VWRUDJH�RQ�SLQ����VWDQGDUG��

*HO���)RU�WKH�XVH�RI�D�JHO�DFFXPXODWRU�MXPSHU
-��KDV�WR�EH�SODFHG�RQ�FRQWDFW�QHHGOHV�������

& 'LUHFW�&RQQHFWLRQ�ZLWK�D�%DWWHU\

:KHQ� WKH� EDWWHU\� LV� FRQQHFWHG� ZLWK� RWKHU
FKDUJHU� RU� D� JULG� FRQQHFW� LQYHUWHU� WKH� 62&
GLVSOD\� GRHV� QRW� ZRUN�� ,Q� WKLV� FDVH� WKH
FRQWUROOHU� FDQ� EH� DGMXVWHG� WR� YROWDJH
RULHQWDWHG� UHJXODWLRQ�� $OO� IXQFWLRQV� DUH
UHOHDVHG�E\�GLIIHUHQW�YROWDJH�OHYHOV�

7KLV�DOVR�DSSOLHV�IRU�WKH�62&�GLVSOD\�

/(' YROWDJH /&'

UHG �����9 ��EDUV

\HOORZ �����9 ��EDUV

JUHHQ ��� ���EDUV

,Q�WKLV�VWDWXV�WKH�62&�/('�ZRUNV�DV�D�FRORU

0XOWLPHWHU�

)RU�WKLV�SXUSRVH�MXPSHU�-��KDV�WR�EH�UHPRYHG
IURP�FRQWDFW�QHHGOHV�������

.HHS�\RXU�MXPSHUV�VDIH�VR�WKDW�WKH�FRQWUROOHU
FDQ�DJDLQ�EH�UHVHW�WR�VWDQGDUG��3RVVLELOLW\�IRU
VWRULQJ��SODFH�MXPSHU�RQO\�RQ�3LQ���

8VHUV�ZKLFK�VKDOO�QRW�EH�GLVFRQQHFWHG�E\�WKH
ORDG�GLVFRQQHFW��H��J��SRVLWLRQ�OLJKWV�DW�ERDWV�
PD\� EH� FRQQHFWHG� GLUHFWO\� ZLWK� WKH� EDWWHU\�
+LJKHU�GDQJHU� RI� RYHUGLVFKDUJH�ZKLFK� LV�QR
ORQJHU�FRQWUROOHG�E\�WKH�V\VWHP�FRQWUROOHU�

& 1LJKWOLJKW�IXQFWLRQ

:KHQ� WKH� FRQWUROOHU� LV� XVHG� ZLWK� OLJKWLQJ
V\VWHPV�WKH�VR�FDOOHG�QLJKWOLJKW� IXQFWLRQ�FDQ
EH� SURJUDPPHG�� :KHQ� WKLV� IXQFWLRQ� LV
DFWLYDWHG�DOO�XVHUV�DUH�FRQQHFWHG�DW�QLJKW�DQG
GLVFRQQHFWHG�DW�GD\WLPH��7KH�RYHUGLVFKDUJH
SURWHFWLRQ�UHPDLQV�DFWLYDWHG�

,Q� RUGHU� WR� DFWLYDWH� WKH� QLJKWOLJKW� IXQFWLRQ�
MXPSHU�-��RQ�FRQWDFW�QHHGOH�������KDV�WR�EH
UHPRYHG�

2YHUYLHZ�

-XPSHU FORVHG RSHQ

-������ 62& YROWDJH

-������ JHO OHDG

-������ � QLJKWOLJKW

�

([DPSOH

-�� FORVHG�� ZLWKRXW� QLJKWOLJKW
IXQFWLRQ�� -�� RSHQ�� /HDG� DFFX�
-�� RSHQ�� GLUHFW� FRQQHFWLRQ� WR
DFFX�

:KHQ�\RX�DUH�QRW�VXUH� WKDW�\RX�DUH�DEOH� WR
FRQILJXUH� WKH� FRQWUROOHU� \RXUVHOI�� SOHDVH
FRQWDFW� \RXU� GHDOHU�� 7KHUH� LV� QR� OLDELOLW\� IRU
DQ\� GDPDJHV� FDXVHG� E\� LQFRUUHFW� DGMXVWHG
FRQWUROOHUV�
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,OOXVWUDWLRQ����&LUFXLW�GLDJUDP

���,QVWDOODWLRQ

3ODFH�RI�,QVWDOODWLRQ

'R�QRW� LQVWDOO� RU� RSHUDWH�39� FRPSRQHQWV� LQ
URRPV� ZKHUH� HDVLO\� IODPPDEOH� JDVHV� FDQ
GHYHORS�� ([SORVLYH� JDVHV� FDQ� GHYHORS� QHDU
WKH�EDWWHU\��7KHUHIRUH�DYRLG�DQ\�VSDUNLQJ�DQG
VHH�WKDW�WKH�EDWWHU\�URRP�LV�ZHOO�YHQWLODWHG�

)ROORZ�WKH�UHJXODWLRQV�IRU�EDWWHULHV�

$OVR�SD\�DWWHQWLRQ�WR�

& ',1� 9'(� ����� SDUW� ��� VHFW�� �� �H[SORVLRQ

GDQJHU������GDQJHUV�E\�HOHFWURO\WH������SODFH
RI� ,QVWDOODWLRQ�� 1DWLRQDO� (OHFWULF� &RGH�
DUW�����

&KRRVH�WKH�SODFH�RI�LQVWDOODWLRQ�DFFRUGLQJ�WR
IROORZLQJ�FULWHULD�

& 6KHOWHU�IURP�GLUHFW�ZHDWKHU�FRQGLWLRQV�

& $YRLG�GLUHFW�VXQ�OLJKW�DQG�KHDWLQJ�FDXVHG�E\

QHDUE\�GHYLFHV�

& (QVXUH�DLU�FLUFXODWLRQ�DURXQG�WKH�FDVLQJ

& ,QVWDOODWLRQ�SODFH�DV�QHDU�DV�SRVVLEOH�DW�WKH

EDWWHU\��VDIHW\�GLVWDQFH�DW�OHDVW���FP��

& 6HH�WKDW�WKHUH�LV�QR�KXPLGLW\�RU�GLUW�

$WWDFKPHQW

(QVXUH�WKH�IROORZLQJ�SUHFDXWLRQV�

& ,QVWDOO�ZLWK�FDEOH�VFUHZLQJ�GRZQZDUGV�

& .HHS�D�PLQLPXP�VDIHW\�GLVWDQFH�RI�����PP

WR�GHYLFHV�DERYH�DQG�EHORZ�WKH�FRQWUROOHU�

3URSHU�DWWDFKPHQW��

+ROH�GLDPHWHU�DW�FRQWUROOHU������PP�

)L[LQJ�DW�QRQ�PHWDOOLF�ZDOOV�LQ�YHKLFOHV��$YRLG

WHDULQJ�RXW�RI�VFUHZ�KHDGV��E\�XVLQJ�D�SLHFH�RI
WLQ� LQ� WKH� VL]H� RI� WKH� FRQWUROOHU�� 'R� QRW� XVH
ZRRG�RU�WLQ�VFUHZV�EXW�VFUHZ�ZLWK�EROWV��EROW
DQG� FRXQWHU� EROW��� 6HFXUH� DOO� VFUHZV� ZLWK
VWXGGHG�GLVFV�IURP�XQIDVWHQLQJ�DQG�YLEUDWLRQ�
7KH�OHQJWK�RI�WKUHDG�KDV�WR�EH�DW�OHDVW�����[
WKUHDG�GLDPHWHU��RWKHUZLVH�XVH�WKUHDG�EROWV�

3UHSDUDWLRQ�RI�ZLULQJ

2QO\�XVH�FDEOHV�ZLWK�DQ�DSSURSULDWH�GLDPHWHU
IRU� WKH� SRZHU� FODVV� RI� WKH� FRQWUROOHU�� 7KLV
PHDQV�DW�OHDVW�D�FDEOH�GLDPHWHU�RI���PPð�IRU
��$�FXUUHQW�DQG���PPð�IRU���$�

$OVR�FKHFN�LI

& WKH�EDWWHU\�WR�EH�XVHG�LV�VXLWDEOH�DQG�LI�LW�LV

FRQQHFWHG�FRUUHFWO\��FKHFN�YROWDJH�

& WKH� PD[LPXP� VRODU� FXUUHQW� RI� WKH� VRODU

JHQHUDWRU�GRHV�QRW�H[FHHG�WKH�FRQQHFWLRQ
WKH�FRQQHFWLRQ�YDOXH�RI�WKH�FRQWUROOHU�



�

:LULQJ

6RODU�PRGXOHV�SURGXFH�FXUUHQW�ZKHQ� OLJKW� LV
IDOOLQJ�LQ��(YHQ�DW�D�VPDOO� OLJKW� LQIDOO�WKH�WRWDO
YROWDJH�LV�DSSOLHG��&RYHU�\RXU�VRODU�PRGXOHV
DJDLQVW� OLJKW� DQG� IL[� LW� ZLWK� D� WDSH�� %\� WKLV
PHDQV� WKH�PRGXOHV�FDQ�EH� LQVWDOOHG�ZLWKRXW
YROWDJH�� 7KH� PRGXOHV� PXVW� QRW� EH� 6KRUW�
FLUFXLWHG� LQ� RUGHU� WR� HQVXUH� � YROWDJH�IUHH
RSHUDWLRQ�� 'R� QRW� VKRUWFXW� WKH� PRGXOH
FRQWUROOHU� WHUPLQDOV� �0� �� �� 0� ±�� ZKHQ� WKH
EDWWHU\�LV�FRQQHFWHG����

2QO\�XVH�ZHOO�LQVXODWHG�WRROV�

(DFK� EODQN� ZLUH� HQG� ZKLFK� LV� QRW
FRQQHFWHG� LPPHGLDWHO\� LV� WR� EH
LQVXODWHG�DW�RQFH��

$OO� ZRUNV� DUH� WR� EH� GRQH� RQO\� RQ� D� GU\
XQGHUJURXQG��&RPSRQHQWV� �PRGXOHV��FDEOHV
HWF���PD\�QRW�JHW�ZHW�

3D\�DWWHQWLRQ�WR�WKH�ULJKW�SRODULW\�

+LQWV�� $� JURXQGLQJ� RI� WKH� FRPSRQHQWV� LQ
VWDQGDORQH� V\VWHPV� LV� QRW� QHFHVVDU\�� QRW
XVHIXO� RU� FDQ� EH� SURKLELWHG� E\� QDWLRQDO
UHJXODWLRQV� �H�J��� ',1� ������ SDUW� ���
SURKLELWLRQ� RI� WKH� JURXQGLQJ� RI� VDIHW\� ORZ
YROWDJH�FLUFXLWV���)XUWKHU�KLQWV�VHH�SRLQW����

&RQIHFWLRQLQJ�

& 2Q� SULQFLSOH� FRQIHFW� DOO� FDEOHV� EHIRUH

FRQQHFWLQJ�WKHP�

& &XWWLQJ�WR�OHQJWK�

& ,QVXODWLQJ� ERWK� HQGV� DQG� IL[LQJ� PXOWLFRUH

FDEOH�HQGV�

& FRYHULQJ� RI� EODQN� ZLUH� HQGV� ZLWK� � � � � �

LQVXODWLQJ�WDSH�

& 0DUN�HYHU\�ZLUH�HQG

%DWWHU\�&DEOH �� $���$�

0RGXOH�&DEOH��� 0���0�

8VHU�&DEOH �� /���/�

&RQQHFW� PRGXOH� DQG� SKDVH� ZLUHV� LQ� WKH
VRFNHWV�RI�WKH�39�PRGXOHV�RQO\�DFFRUGLQJ�WR
WKH�LQVWUXFWLRQV�RI�WKH�PDQXIDFWXUHUV�

,Q� RUGHU� WR� UXOH� RXW� DQ\� IDLOXUH� WKH� V\VWHP
FRPSRQHQWV� KDYH� WR� EH� ZLUHG� LQ� IROORZLQJ
RUGHU�

��%DWWHU\�����0RGXOH�����8VHU

&RQQHFWLRQ� RI� WKH� EDWWHU\� ZLWK� WKH

FRQWUROOHU

& 5HPRYH�IXVH�IURP�WKH�FRQWUROOHU�

& /D\� $FFX� FDEOH� �$��$��� EHWZHHQ� � �

FRQWUROOHU�DQG�EDWWHU\�SDUDOOHO�

& &RQQHFW� DFFX� FDEOH� ZLWK� FRQQHFWLRQ

WHUPLQDO� RI� WKH� FRQWUROOHU�� QRWH� FRUUHFW
SRODULW\�

& $WWDFK� H[WHUQDO� �IORDWLQJ�� IXVH� DW� WKH� DFFX

FDEOH�QHDU�WKH�DFFX�WHUPLQDO��

���$�FRQWUROOHU���$��FRORU�UHG�

���$�FRQWUROOHU���$��FRORU�\HOORZ�

'R�QRW�LQVHUW�IXVH�\HW��

& FRQQHFW�EDWWHU\�FDEOH�$��ZLWK�EDWWHU\�SOXV

SROH�

& FRQQHFW�EDWWHU\�FDEOH�$��ZLWK�EDWWHU\�PLQXV

SROH�

7KH�H[WHUQDO�IXVH�LV�QRW�LQFOXGHG�

&RQQHFWLRQ�RI� D� VRODU�JHQHUDWRU�ZLWK� WKH

&RQWUROOHU

& &RQQHFW�PRGXOH�FDEOH�HQGV��0���0���ZLWK

WKH� FRQWUROOHUV� WHUPLQDO�� QRWH� FRUUHFW
SRODULW\�

& 2QO\� FRQQHFW� VRODU� JHQHUDWRUV� DV� HQHUJ\

VRXUFH��QR�ZLQG�JHQHUDWRUV�RU�IXHO�HQJLQH��

&RQQHFWLRQ�RI�WKH�XVHUV

& 3URWHFW�HYHU\�XVHU�FLUFXLW�E\�D�IXVH��

& %HIRUH�FRQQHFWLRQ�RI�WKH�XVHU�FDEOH�VZLWFK

RII�DOO�XVHUV��UHPRYH�IXVH���LQ�RUGHU�WR�DYRLG
VSDUNLQJ��

& &RQQHFW� XVHU� FDEOH� ZLWK� WKH� WHUPLQDO� RI

FRQWUROOHU��1RWH�FRUUHFW�SRODULW\�

8VHUV�ZKLFK�VKDOO�QRW�EH�GLVFRQQHFWHG�E\�WKH
ORDG� GLVFRQQHFW� �H�J�� HPHUJHQF\� OLJKW�� UDGLR
FRQWDFW��PD\� QRW� EH� FRQQHFWHG� GLUHFWO\�ZLWK
WKH� EDWWHU\�� +LJKHU� GDQJHU� RI� RYHUGLVFKDUJH
ZKLFK� LV� QR� ORQJHU� FRQWUROOHG�E\� WKH� V\VWHP
FRQWUROOHU��3URWHFW�WKHVH�XVHUV�E\�D�VHSDUDWH
IXVH�

6HFXUH� FDEOHV� ZLWK� SXOO� UHOLHI� QHDU� WKH
FRQWUROOHU��$OVR�DWWDFK�SXOO� UHOLHIV�DW�DOO�RWKHU
FRPSRQHQWV�

,QVWDOODWLRQ� RI� WKH� H[WHUQDO� WHPSHUDWXUH

VHQVRU

7KH�RSWLRQDO�WHPSHUDWXUH�VHQVRU�FRQVLVWV�RI�D
ULQJ�FDEOH�WHUPLQDO�ZLWK���RU����PP�GLDPHWHU
DQG� D� ��SROH� FRQQHFWLRQ� WHUPLQDO�� ,W� LV� FRQ�
QHFWHG� GLUHFWO\� DW� RU� XQGHU� WKH� EDWWHU\
WHUPLQDO��1RZ�FRQQHFW�WKH�VHQVRU�ZLWK�D�WZR
SLQ� WHUPLQDO�DW� WKH�FRQWUROOHU��6HH� LOOXVWUDWLRQ
����� 5HPRYH� UHVLVWRU� ���.6�� ZKHQ� WKH
WHPSHUDWXUH�VHQVRU�LV�LQVWDOOHG��,W�LV�QHFHVVDU\
WKDW�WKH�FRQWUROOHU�LV�RSHUDWHG�HLWKHU�ZLWK�WHP�
SHUDWXUH�VHQVRU�RU�WKLV�UHVLVWRU�
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���2SHUDWLRQ

D��3XWWLQJ�V\VWHP�LQ�RSHUDWLRQ

$IWHU�ZLULQJ�FKHFN�WKH�IROORZLQJ�SRLQWV��

& ULJKW� SRODULW\� DW� DOO� FRQQHFWLRQV� �FDEOH

PDUNLQJ��

& WLJKWQHVV�RI�FDEOH�FRQQHFWLRQV

& SURSHU�IXQFWLRQ�RI�DOO�SXOO�UHOLHIV�

& SDUDOOHO�OD\LQJ�RI�DFFX�FDEOH�

& WLJKWQHVV�RI�VFUHZV�DQG�WHUPLQDO�FRQQHFWLRQ

�HVSHFLDOO\�IRU�XVH�LQ�FDUV��

& ,QVHUW� IXVHV� LQ� WKH� FRQWUROOHU� DQG� EDWWHU\�

WKDQ�ZDLW�XQWLO�WKH�XSSHU�/('�IODVKHV�JUHHQ
�DIWHU���PLQ��DW�WKH�ODWHVW��

& 5HPRYH� WKH� FRYHU� RI� WKH� VRODU� JHQHUDWRU�

7KH�EDWWHU\�YROWDJH�PD\�EH��HYHQ�IRU�D�QHZ
DQG� ZHOO�FKDUJHG� EDWWHU\� �� EHORZ� WKH
UHFRQQHFWLRQ�YROWDJH�RI������9��7KH� ORZHU
/('� DW� WKH� FRQWUROOHU� VKRZV� ZKHQ� WKH
FRQWUROOHU� LV� WDNHQ� LQWR� RSHUDWLRQ�� 7KH
EDWWHU\� KDV� ILUVW� EHHQ� FKDUJHG� IRU� D�ZKLOH
EHIRUH�WKH�XVHUV�DUH�FXW�RII�E\�WKH�FRQWUROOHU�

& :DLW� XQWLO� WKH� VRODU� JHQHUDWRU� LV� FKDUJHG
DQG� WKH� UHG� /('� JRHV� RXW�� &KHFN� WKH
FKDUJH�FXUUHQW�GXULQJ�WKLV�SURFHVV�

& &KDUJH� WKH� EDWWHU\� ZLWK� H[WHUQDO� FKDUJHU

�RQO\� LI� QHFHVVDU\��� 7KH� VDPH� VWDWXV� FDQ
DOVR�DULVH�DIWHU�FKDQJLQJ�WKH�EDWWHU\��6KRXOG
QR� FKDUJH� FXUUHQW� IORZ�� WKH� JHQHUDWRU
FRQQHFWLRQ� FDEOH� FDQ� EH� DW� WKH� ZURQJ
SRODULW\��

& 8VHUV�FDQ�QRZ�EH�RSHUDWHG�

E��6WDWXV�'LVSOD\V

6WDWH�RI�&KDUJH��62&��'LVSOD\

7KH�VWDWH�RI�FKDUJH�RI�WKH�EDWWHU\�LV�LQGLFDWHG
E\�WKH�XSSHU�/('�ZKLFK�FKDQJHV�LWV�FRORXU�LQ
���OHYHOV�IURP�UHG��DSSU[�����62&��YLD�\HOORZ
�DSSU[�������WR�JUHHQ��������

2YHUGLVFKDUJH�SUHZDUQLQJ

:KHQ�WKH�62&�LV�ORZHU�WKDQ�����WKH�XVHU�LV
SUHZDUQHG�RI�D� ORDG�GLVFRQQHFWLRQ�E\�D� IDVW
IODVKLQJ�RI�WKH�ORZHU�/('����[�IDVWHU�WKDQ�WKH
XSSHU�/('��

2YHUGLVFKDUJH�SURWHFWLRQ

$� GLVFRQQHFWLRQ� RI� WKH� ORDG� E\� WKH� RYHUGLV�
FKDUJH�SURWHFWLRQ�LV�VKRZQ�E\�D�VORZ�IODVKLQJ
RI� WKH� ULJKW� /('�� 7KH� ORDG� LV� GLVFRQQHFWHG
ZKHQ� WKH� 62&� LV� ���� �UHG�\HOORZ� FRORU
GLVSOD\��� 7KH� ORDG� LV� DXWRPDWLFDOO\� UHFRQ�
QHFWHG� ZKHQ� WKH� 62&� LV� ���� �\HOORZ� FRORU
GLVSOD\��� 7KH� 62&� FDQ� DOVR� EH� GHWHUPLQHG
GXULQJ�WKH�IODVKLQJ�E\�WKH�FRORU�RI�WKH�/('�

,QIRUPDWLRQ�'LVSOD\

7KH� LQIRUPDWLRQ� GLVSOD\� LV� IODVKLQJ� JUHHQ
GXULQJ� QRUPDO� RSHUDWLRQ�� $V� VRRQ� DV� D� UHG
FRORXU� WRQH� FDQ� EH� VHHQ� WKHUH� LV� DQ� HUURU�
7DEOH���VKRZV�ZKLFK�NLQG�RI�HUURU�

F��0DLQWHQDQFH

7KH� FRQWUROOHU� LV� PDLQWHQDQFH� IUHH�� 7KH
FRPSOHWH�39�V\VWHP�LV�WR�EH�FKHFNHG�DW�OHDVW
RQFH�D�\HDU�DFFRUGLQJ�WR�WKH�VSHFLILFDWLRQV�RI
WKH�PDQXIDFWXUHU��:KHQ�LW�LV�XVHG�LQ�YHKLFOHV
WKH� VFUHZV� DUH� WR� EH� WLJKWHQHG� LQ� VKRUW
LQWHUYDOV�� &KHFN� LI� SXOO�UHOLHIV� DQG� FDEOH
FRQQHFWLRQV� DUH� WLJKW�� VFUHZV� DUH� WR� EH
IDVWHQHG�XS�LI�QHFHVVDU\��$Q\�GXVW�RU�GLUW�LV�WR
EH�UHPRYHG�IURP�WKH�KRXVLQJ��9HQWLODWLRQ�LV�WR
EH�HQVXUHG�

���(UURUV

7KH�FRQWUROOHU�LV�SURWHFWHG�IURP�GHVWUXFWLRQ�E\
YDULRXV�PHDVXUHV��1HYHUWKHOHVV�VHH�WKDW�LW�LV
RSHUDWHG� SURSHUO\�� 3DUW� RI� WKH� HUURUV� LV
LQGLFDWHG�E\�PHDQV�RI�WKH�,QIR�/('��2QO\�WKLV
HUURUV� FDQ� EH� VKRZQ�ZKLFK� RFFXU�ZKHQ� WKH
FRQWUROOHU� LV� FRUUHFWO\� LQVWDOOHG��6KRXOG� RWKHU
HUURUV�WKDQ�GHVFULEHG�DULVH��SOHDVH�FKHFN�ILUVW

LI� WKH� FRQWUROOHU� LV� FRQQHFWHG� ZLWK� DFFX�
PRGXOH� DQG� XVHUV� �ORDG�� DW� WKH� FRUUHFW
SRODULW\�� 7KHQ� FKHFN� LI� WKH� IXVH� LV� GHIHFW�� ,Q
FDVH�RI�DQ�HUURU�� WKH�FRQWUROOHU�DXWRPDWLFDOO\
VZLWFKHV�RII�WKH�ORDG�

���6DIHW\�3UHFDXWLRQV��1RQOLDELOLW\��*XDUDQWHH

*HQHUDO�6DIHW\�3UHFDXWLRQV
)RU�\RXU�RZQ�VDIHW\�IROORZLQJ�SRLQWV�DUH�WR�EH

QRWHG��
:KHQ�ZLULQJ�WKH�FRQWUROOHU�GR�QRW�UHGXFH
DUFKLWHFWXUDO� PHDVXUHV� IRU� ILUH

SUHYHQWLRQ��)RU�GHWDLOV�VHH��6\VWHP�:LULQJ��
'R� QRW� LQVWDOO� RU� RSHUDWH� 39�FRPSRQHQWV� LQ
URRPV��LQ�ZKLFK�HDV\�IODPPDEOH�JDV�PL[WXUHV
FDQ�GHYHORS�H�J�� IURP�JDV� F\OLQGHUV�� SDLQWV�
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ODFTXHUV��VROYHQWV�
'R�QRW�VWRUH�WKHVH�VXEVWDQFHV�LQ�URRPV�ZKHUH
39�FRPSRQHQWV�DUH�LQVWDOOHG�
$YRLG��VSDUNLQJV�
6RODU�PRGXOHV�SURGXFH�FXUUHQW�ZKHQ� OLJKW� LV
IDOOLQJ� LQ�� (YHQ� DW� D� VPDOO� OLJKW� LQIDOO� WKH� IXOO
YROWDJH� LV� DSSOLHG�� 7KHUHIRUH� ZRUN� FDUHIXOO\
DQG�SD\�DWWHQWLRQ�WR�WKH�FRUUHVSRQGLQJ�VDIHW\
SUHFDXWLRQV�
'XULQJ� DVVHPEO\� DQG� LQVWDOODWLRQ� LQ� D� GLUHFW
FXUUHQW�FLUFXLW�RI�D�39�V\VWHP�YROWDJHV�XS�WR
���9�FDQ�DULVH�
7KHUHIRUH��'R�QRW�WRXFK�EODQN�ZLUH�HQGV��
2QO\�XVH�ZHOO�LQVXODWHG�WRROV�
'R�QRW�XVH�PHDVXULQJ�HTXLSPHQW�RI�ZKLFK�\RX
NQRZ�WKDW�LW�LV�GDPDJHG�RU�GHIHFW�

7KH� FRQVWUXFWLYH� VDIHW\� SUHFDXWLRQV� RI� WKH
FKDUJH� FRQWUROOHU� FDQ� EH� QHJDWLYHO\� EH
DIIHFWHG� ZKHQ� LW� LV� RSHUDWHG� LQ� D� ZD\� QRW
VSHFLILHG�E\�WKH�PDQXIDFWXUHU�
$Q\�ODEHOV�DWWDFKHG�E\�WKH�PDQXIDFWXUHU�PD\
QRW�EH�UHPRYHG�RU�PDGH�XQUHFRJQL]DEOH�
$�UHVWULFWLRQ�RI�WKH�YHQWLODWLRQ�FDQ�OHDG�WR�DQ
RYHUKHDWLQJ� RI� WKH� FRQWUROOHU� DQG� WKXV� WR� D
IDLOXUH�� 'R� QRW� FRYHU� YHQWLODWLQJ� VORWV� DQG
FRROLQJ�ULSV�
$OO�ZRUNV�DUH� WR� EH�H[HFXWHG� LQ� DFFRUGDQFH
ZLWK�QDWLRQDO�DQG�ORFDO�UHJXODWLRQV�
)RU�DQ� LQVWDOODWLRQ�DEURDG�WKH�FRUUHVSRQGLQJ
DXWKRULWLHV�DUH�WR�EH�FRQVXOWHG�
.HHS�\RXU�FKLOGUHQ�DZD\�IURP�\RXU�39�6\VWHP�

+RZ�WR�XVH�WKLV�PDQXDO
7KLV� PDQXDO� GHVFULEHV� WKH� IXQFWLRQV� DQG
LQVWDOODWLRQ� RI� D� VRODU� FKDUJH� FRQWUROOHU� LQ� D
39�V\VWHP� ZLWK� D� EDWWHU\� DV� VWRUDJH�� )RU
LQVWDOODWLRQ� RI� RWKHU� FRPSRQHQWV� H�� J�� VRODU
PRGXOHV� DQG� EDWWHU\�� SOHDVH� VHH� WKH
FRUUHVSRQGLQJ�PDQXDO�RI� WKH�PDQXIDFWXUHUV�
0DNH�VXUH�WKDW�DOO�SUHSDUDWRU\�PHDVXUHV�DUH
WDNHQ��2QO\�VWDUW�WR�LQVWDOO�\RXU�FRQWUROOHU�ZKHQ

\RX� DUH� VXUH� WKDW� \RX� KDYH� XQGHUVWRRG� WKLV
PDQXDO��2QO\�SURFHHG� LQ� WKH�RUGHU� VWDWHG� LQ
WKLV�PDQXDO�
7KLV�PDQXDO� KDV� WR� EH�PDGH� DFFHVVLEOH� IRU
WKLUG� SHUVRQV� IRU� DOO� ZRUNV� GRQH� DW� WKH� 39�
V\VWHP�DQG�KDV�WR�EH�SDVVHG�RYHU�ZKHQ�LW�LV
VROG�

1RQOLDELOLW\

7KH�SURGXFHU�FDQQRW�VXUYH\�WKH�REVHUYDWLRQ
RI� WKLV�PDQXDO�DV�ZHOO�DV�WKH�FRQGLWLRQV�DQG
PHWKRGV� IRU� LQVWDOODWLRQ�� RSHUDWLRQ�� XVH� DQG
PDLQWHQDQFH� RI� WKH� V\VWHP� FRQWUROOHU�
,PSURSHU� LQVWDOODWLRQ� FDQ� OHDG� WR� PDWHULDO
GDPDJH� DQG� WKXV� FDQ� HQGDQJHU� SHUVRQV�
7KHUHIRUH� ZH� GR� QRW� WDNH� DQ\� OLDELOLW\� DQG
UHVSRQVLELOLW\� IRU� ORVVHV��GDPDJHV�DQG�FRVWV
ZKLFK� DUH� GXH� WR� DQ� LPSURSHU� LQVWDOODWLRQ�

RSHUDWLRQ��XVH�DQG�PDLQWHQDQFH�RU�DQ\�RWKHU
FRQVHTXHQFHV�� )XUWKHUPRUH�ZH� GR� QRW� WDNH
DQ\�OLDELOLW\�IRU�LQIULQJHPHQWV�RI�SDWHQW�ULJKWV�
RU�ULJKWV�RI�WKLUG�SHUVRQV��ZKLFK�UHVXOW�IURP�WKH
XVH� RI� WKLV� V\VWHP� FRQWUROOHU�� 7KH
PDQXIDFWXUHU� UHVHUYHV� WKH� ULJKW� WR� PDNH
DOWHUDWLRQV� � ZLWKRXW� SULRU� QRWLFH� FRQFHUQLQJ
WKH� SURGXFW� LWVHOI�� WHFKQLFDO� GDWD� RU� WKH
LQVWDOODWLRQ�DQG�LQVWUXFWLRQ�PDQXDO�

*XDUDQWHH

7KH� PDQXIDFWXUHU� UHSDLUV� DOO� PDQXIDFWXULQJ
DQG�PDWHULDO�GHIHFWV�ZKLFK�VKRZ�LQ�WKH�V\VWHP
FRQWUROOHU� GXULQJ� WKH� SHULRG� RI� ZDUUDQW\� DQG
ZKLFK� DUH� OLPLWLQJ� WKH� IXQFWLRQV� RI� WKH
FRQWUROOHU�� 1DWXUDO� VLJQV� RI� ZHDU� DUH� QR
GHIHFWV�� 7KHUH� LV� QR� JXDUDQWHH� ZKHQ� WKH
GHIHFW� ZDV� FDXVHG� E\� HQG� XVHUV� RU� WKLUG
SHUVRQV��HVSHFLDOO\�E\�LPSURSHU�LQVWDOODWLRQ�RU
RSHUDWLRQ�� LQFRUUHFW� RU� FDUHOHVV� KDQGOLQJ�
H[FHVVLYH� XVH�� SRRU� VWUXFWXUDO� ZRUN�� XQ�
VXLWDEOH�JURXQG�RU�LQDSSURSULDWH�RSHUDWLRQ�RU
XVH��7KHUH�LV�RQO\�JXDUDQWHH�ZKHQ�WKH�GHIHFW
ZDV� LPPHGLDWHO\� DIWHU� GLVFRYHU\� FODLPHG� E\
\RXU�GHDOHU��7KH�FODLP�KDV� WR�EH�DGGUHVVHG
YLD�\RXU�GHDOHU��$�FRS\�RI�WKH�UHFHLSW�KDV�WR�EH
HQFORVHG�
$�GHWDLOHG�GHVFULSWLRQ�LV�QHFHVVDU\�IRU�D�TXLFN
KDQGOLQJ��$IWHU� D� SHULRG�RI� �� \HDUV� DIWHU� WKH
SXUFKDVH�FRQWUDFW�E\�WKH�HQG�XVHU��WKHUH�DUH
QR� JXDUDQWHH� FODLPV� SRVVLEOH� ZLWK� WKH

H[FHSWLRQ� WKDW� WKH�PDQXIDFWXUHU�DJUHHV� WR�D
ORQJHU�SHULRG�VSHFLILFDOO\�DQG� LQ�ZULWLQJ��7KH
JXDUDQWHH�RI� WKH� UHWDLOHU�� RZLQJ� WR� WKH�VDOHV
FRQWUDFW�ZLWK�WKH�HQG�XVHU� LV�QRW� WRXFKHG�E\
WKLV�JXDUDQWHH��*XDUDQWHH�FDQ�EH�LQ�WKH�IRUP
RI� UHSDLULQJ� RU� VXEVWLWXWLRQ�� 7KH� FRVW� IRU
H[FKDQJLQJ��VHQGLQJ�RU�UHLQVWDOODWLRQ�DUH�QRW
LQFOXGHG��6KRXOG�UHSDLULQJ�RU�VXEVWLWXWLRQ�QRW
EH� SRVVLEOH� RU� DUH� QRW� ZLWKLQ� VXLWDEOH� WLPH
GHVSLWH�DGGLWLRQDO� WLPH�E\� WKH�FXVWRPHU�� WKH
GHGXFWLRQ� LQ� YDOXH�� FDXVHG� E\� WKH� GHIHFW� LV
VXEVWLWXWHG�RU��ZKHQ�WKLV�LV�QRW�HQRXJK�IRU�WKH
HQG�XVHU��WKH�FRQWUDFW�ZLOO�EH�DQQXOOHG�
)XUWKHU�FODLPV�DJDLQVW�WKH�PDQXIDFWXUHU�RZLQJ
WR� WKLV� JXDUDQWHH� GHFODUDWLRQ�� HVSHFLDOO\
FODLPV� IRU�GDPDJHV�EHFDXVH�RI� ORZHU�SURILW�
GDPDJHV� IRU� ORVV� RI� XVH� DV�ZHOO� DV� LQGLUHFW
GDPDJHV�DUH�H[FOXGHG�DV� IDU�DV� WKHUH� LV�QR
QHFHVVLW\�RI�OHJDO�OLDELOLW\�
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���7HFKQLFDO�'DWD

6RODU�&KDUJH�&RQWUROOHU 6/5���� 6/5����

6\VWHP�9ROWDJH �������9 �������9

$GPLVVLEOH�$PELHQW�7HPSHUDWXUH ����������& ����������&

$GPLVVLEOH�KXPLGLW\ ��� ���

0D[��0RGXOH�&XUUHQW�,. ��$ ��$

0D[��/RDG�&XUUHQW�,/ ��$ ��$

6XP�RI�&XUUHQWV��,.�,/��DW�7D� ����& ��$ ��$

6XP�RI�&XUUHQWV��,.�,/��DW�7D� ����& ��$ ��$

6XP�RI�&XUUHQWV��,.�,/��DW�7D� ����& ��$ ��$

3URWHFWLRQ ,3�� ,3��

&RQQHFWLRQ�WHUPLQDOV��ILQH���VLQJOH�ZLUH� ������PPð ��������PPð

&DEOH�*ODQGV
�,QQHU�'LDPHWHU�

�[�3*�����[�3*�
��PP�E]Z���PP

�[�0��[����[�3*�
��PP�E]Z���PP

:HLJKW ���J ���J

'LPHQVLRQV ���[��[���PP ���[��[���PP

$WRQ,&��

5HJXODWLQJ�VSHFLILFDWLRQV�GHSHQGHQW�IURP� 62& WHQVLRQ

'LVFRQQHFWLRQ�RI�8VHU ����� �������9

3UHZDUQLQJ�RI�/RDG�GLVFRQQHFWLRQ ����� �������9

5HFRQQHFWLRQ�RI�8VHU !���� !������9

)LQDO�9ROWDJH�1RUPDO�&KDUJH �����9

)LQDO�9ROWDJH�&\FOH�&KDUJH �����9 �EHL�62&������ �8EDWW���������9

)LQDO�9ROWDJH�(TXDOL]DWLRQ�&KDUJH �����9 EHL�62&������ 8EDWW���������9

7HPSHUDWXUH�7UDFNLQJ�RI�)LQDO�9ROWDJH ��P9�.�FHOO��ZLWK�H[W��6HQVRU�RQO\�

7DEOH����YROWDJH�KDYH�WR�EH�GRXEOHG�IRU�XVH�LQ���9�V\VWHPV�
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)LJXUH����QHJDWLYH�JURXQG

)LJXUH����SRVLWLYH�JURXQG

D��%ORFN�'LDJUDP

)ROORZLQJ� SDVVDJHV� GHVFULEH� RQO\� WKH� WHFK�
QLFDO� SRVVLELOLWLHV� RI� D� JURXQGLQJ�� � $LP� LV� WR
PDLQWDLQ� WKH� FRQWUROOHU
V� IXQFWLRQV�� 1DWLRQDO
UHJXODWLRQV�RI� WKH�RSHUDWLRQDO�DUHD�DUH�WR�EH
DGKHUHG�WR�E\�WKH�HOHFWULFLDQ�WR�GR�WKH�LQVWDO�
OLQJ�� /RVV� RI� WKH� VDIHW\� ORZ� YROWDJH� VWDWXV
DULVLQJ�IURP�JURXQGLQJ�KDV�WR�EH�FRPSHQVD�
WHG� E\� FRUUHVSRQGLQJ� LQVXODWLRQ� PHWKRGV� RI
DFWLYH�SDUWV��SURWHFWLRQ�DJDLQVW�GLUHFW�FRQWDFW��
:KHQ�D�JURXQGLQJ�DW�WKH�SOXV�VLGH�LV�FKRVHQ�
LW�FDQ�DOVR�EH�WDNHQ�DV�FRPPRQ�PDVV�IRU�DOO
V\VWHP�FRPSRQHQWV��$OO�SOXV�FRQQHFWLRQV�DUH
LQWHUQDOO\�FRQQHFWHG�DQ\ZD\��6HH�ILJXUH���

2QO\�RQH�PLQXV�FRQQHFWLRQ�RI�WKH�FRPSRQHQWV
PRGXOH�� DFFX� DQG� ORDG� FDQ� EH� JURXQGHG�
:KHQ�\RXU�VRODU�V\VWHP�GHWHUPLQHV�D�PLQXV
PDVV��H��J��DFFX�PLQXV��RQO\�WKLV�FRPSRQHQW
FDQ� EH� FRQQHFWHG� ZLWK� WKLV� PDVV�� $
FRQQHFWLRQ�ZLWK� IXUWKHU�PLQXV�SROHV��PRGXOH
RU� ORDG�� EULGJHV� FRQWURO� HOHPHQWV� DQG� WKH
IXVH�� 7KLV� FDQ� OHDG� WR� D� PDOIXQFWLRQ� � DQG
GHVWUXFWLRQ�RI� WKH�FRQWUROOHU�� ,Q�V\VWHPV�ZLWK
GHWHUPLQHG�ORDG�PLQXV�PDVV��H��J��JURXQGLQJ
RI�DHULDOV���DOO�IXUWKHU��FRPSRQHQWV�KDYH�WR�EH
FRQQHFWHG�IORDWLQJO\��6HH�ILJXUH���
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LF��,QIRUPDWLRQ�GLVSOD\

,QIRUPDWLRQ
/('

,QIRUPDWLRQ�
'LVSOD\

3URWHFWLYH�PHDVXUH�RI
FRQWUROOHU

5HVHW

1RUPDO�RSHUDWLRQ JUHHQ�IODVKLQJ UHYROYLQJ�YDOXHV � �

2YHUFXUUHQW
/RDG�!�����

UHG��JUHHQ�IODVKLQJ ORDG�FXUUHQW ORDG�LV�GLVFRQQHFWHG
VZLWFK�RII�RU�GLVFRQQHFW�DOO�XVHUV����UHPRYH�HUURU��VZLWFK
RQ�DJDLQ

2YHUFXUUHQW
0RGXOH�!�����

UHG�\HOORZ�IODVKLQJ
PRGXOH�FXUUHQW ORDG�LV�GLVFRQQHFWHG DXWRPDWLFDOO\��ZKHQ�RYHUFXUUHQW�GRHV�QR�ORQJHU�H[LVW���

2YHUWHPSHUDWXUH�!
���&

UHG�FRQVWDQW�OLJKW RYHU�WHPSHUDWXUH ORDG�LV�GLVFRQQHFWHG DXWRPDWLFDOO\��ZKHQ�WHPS��KDV�GHFUHDVHG���

2YHUYROWDJH
EDWWHU\�!��������9

\HOORZ�IODVKLQJ RYHU�YROWDJH�
ORDG�LV�GLVFRQQHFWHG�
PRGXOH�VKRUW�FLUFXLWHG

DXWRPDWLFDOO\��ZKHQ�9ROWDJH�KDV�LQFUHDVHG���

8QGHUYROWDJH
EDWWHU\���������9

UHG�IODVKLQJ ORZ�YROWDJH ORDG�LV�GLVFRQQHFWHG DXWRPDWLFDOO\��ZKHQ�9ROWDJH�KDV�GHFUHDVHG�DJDLQ

G��6WDWH�RI�&KDUJH�GLVSOD\

62&�� WHQVLRQ�9 62&�/('�GLVSOD\ PHDVXUHV�RI�WKH�FRQWUROOHU

��� !���� JUHHQ �

�� ���� \HOORZ ORDG�UHFRQQHFWLRQ�LI�FXW

��� ����� UHG�\HOORZ�IDVW�EOLQNLQJ SUHZDUQLQJ�EDWWHU\�HPSW\

��� ����� IDVW�UHG�EOLQNLQJ ORDG�GLVFRQQHFWLRQ

� ������ UHG�EOLQNLQJ ORDG�GLVFRQQHFWHG
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IXVH

6/5 6/5

PRGXOHV

ORDG

�

ORDG

�

EDWWHU\

���

*URXSLQJ�RI�VRODUSDQHOV

E��*URXSV�RI�VRODUSDQHOV

& <RX�FDQ� UDLVH� WKH�SRVVLEOH� VRODUH�PRGXOH

FXUUHQW� E\� HVWDEOLVKLQJ� VHYHUDO� JURXSV� RI
PRGXOHV��(DFK�JURXS�ZLOO�EH�FRQWUROOHG�E\�D
VHSDUDWH�FKDUJH�FRQWUROOHU��2QH�EDWWHU\�FDQ
EH�FKDUJHG�E\�PRUH�WKDQ�RQH�FRQWUROOHU�EXW
\RX�PXVW� QRW� FRQQHFW� WKH� ORDG�RXWSXWV� RI
WKH�FKDUJH�FRQWUROOHUV���,I�\RX�GR�QRW�QHHG

WKH�GHHS�GLVFKDUJH�SURWHFWLRQ�IRU�WKH�EDWWHU\
WKH� ORDG� FDQ� EH� FRQQHFWHG� GLUHFWO\� WR� WKH
EDWWHU\�

& 'R�QRW�FRQQHFW�VHYHUDO�GLIIHUHQW�EDWWHULHV�WR

HDFK�RWKHU��SDUDOOHO���7KLV�FDQ�EH�KDUPIXO�WR
WKH�ZHDNHVW�EDWWHU\�


