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7HFKQLFDO�1RWH���� 
&52126��DQG�&5,86�����&RQWURO�2SWLRQV 

,QWURGXFWLRQ 

7KH� IXOO� UDQJH� RI� FRQWUROOHUV� IURP� 3URFHVV� ,QVWUXPHQWV� �&52126�� DQG� &5,86������ DUH� FDSDEOH� RI� D� ZLGH� YDULHW\� RI� FRQWURO�

RSWLRQV�WKDW�KDYH�EHHQ�VSHFLILFDOO\�GHVLJQHG�WR�PDNH�SURFHVV�FRQWURO�DV�HDV\�DV�SRVVLEOH��7KH�FRQWUROOHUV�RIIHU�H[FHOOHQW�IOH[LELOLW\�

IRU� LQSXWV�DQG�RXWSXWV�DOORZLQJ�WKHP�WR�EH�FRQQHFWHG�WR�WKH�PDMRULW\�RI�H[WHUQDO�KDUGZDUH��7KH�FRQWUROOHUV�DOVR�FRPH�SDFNHG�

ZLWK�D�ZKROH�KRVW�RI�FRPPXQLFDWLRQ�FDSDELOLWLHV�GHVLJQHG�WR�RIIHU�FRQQHFWLYLW\�WR�RWKHU�V\VWHPV��7KLV�WHFKQLFDO�QRWH�RXWOLQHV�WKH�

PRVW�SRSXODU�FRQWURO�RSWLRQV� 

7KH�$TXD6HQVH�FRQWUROOHU�W\SLFDOO\�XVHV�UHOD\V�FRQILJXUHG�XVLQJ�

3,'�FRQWURO�YLD�SXOVH�ZLGWK�PRGXODWHG�UHOD\V�WR�FRQWURO�FKORULQH�

DQG�S+�LQ�D�VZLPPLQJ�SRRO� 

2XWSXWV 

2XWSXWV� DUH� WKH�PHDQV�E\�ZKLFK� D� VLJQDO� LV� WUDQVPLWWHG� WR� DQ�

H[WHUQDO� GHYLFH� RU� V\VWHP�� IRU� H[DPSOH�� VHQGLQJ� D� VLJQDO� WR� D�

6&$'$�V\VWHP�RU�D�GRVLQJ�SXPS��7KH�&52126��DQG�&5,86�����

KDYH� WZR� GLIIHUHQW� W\SHV� RI� RXWSXW� VLJQDO�� WKHVH� DUH� $QDORJXH�

DQG�5HOD\�2XWSXWV�� 

$QDORJXH�2XWSXWV 

$QDORJXH� RXWSXWV� DUH� W\SLFDOO\� FXUUHQW� RU� YROWDJH� RXWSXWV� WKDW�

YDU\� EHWZHHQ� �-��P$
V� RU� �-��9�� DQG� WKHVH� RXWSXWV� DUH�

SURSRUWLRQDO� WR� WKH� LQSXW� FKDQQHO� RU� WR� D� 3,'� RXWSXW� ORRS��

$QDORJXH�RXWSXWV�DUH�UHJXODUO\�XVHG�WR�FRQWURO�SXPSV�DQG�RWKHU�

HTXLSPHQW�WKDW�KDYH��-��P$�RU��-��9�LQSXWV��$QDORJXH�RXWSXWV�

FDQ� EH� VHW� XS� GLUHFWO\� IURP� WKH� FRQWUROOHU� RU� YLD� WKH� LQWHUQHW�

XVLQJ�WKH�&RQWURO�,Q6LWH�DSSOLFDWLRQ��ZKLFK�LV�DQ�RSWLRQDO�IHDWXUH�

RQ�WKH�&5,86����� 

5HOD\�2XWSXWV 

5HOD\� RXWSXWV� DUH� PHFKDQLFDO� UHHG� UHOD\V�� 7KLV� UDQJH� RI�

FRQWUROOHUV� XWLOLVHV� VWDQGDUG� PHFKDQLFDO� UHHG� UHOD\V�� UDWHG� DW�

�$PS�� 5HOD\� RXWSXWV� FDQ� HLWKHU� EH� VHW� XS� GLUHFWO\� IURP� WKH�

FRQWUROOHU� RU� YLD� WKH� LQWHUQHW� XVLQJ� WKH� &RQWURO� ,Q6LWH� UHPRWH�

DFFHVV� DSSOLFDWLRQ� �RSWLRQDO� IHDWXUH� RQ� WKH� &5,86������� 5HOD\V�

DUH� XVHG� WR� FRQWURO� H[WHUQDO� HTXLSPHQW�� IRU� H[DPSOH�� GRVLQJ�

SXPSV� DQG� VROHQRLG� YDOYHV�� 7KLV� UDQJH� RI� FRQWUROOHUV� VXSSRUWV�

PXOWLSOH� FRQWURO�SURWRFROV� LQFOXGLQJ�SXOVH� IUHTXHQF\� �QXPEHU�RI�

FRQWDFWV� ZLWKLQ� D� WLPH� SHULRG��� SXOVH� ZLGWK� �WLPH� EHWZHHQ�

FRQWDFWV�ZLWKLQ�D�WLPH�SHULRG��DQG�FRQWDFW��RQ�RII�� 

%DQG�&RQWURO 

)RU�DSSOLFDWLRQV�ZKHUH�SUHFLVH�GRVLQJ�FRQWURO�LV�QRW�UHTXLUHG�LW�LV�

SRVVLEOH� WR� XVH� EDQG� FRQWURO�� %DQG� FRQWURO� LV� D� VLPSOH� RQ�RII�

FRQWURO�PHFKDQLVP�WKDW�RSHUDWHV�E\�WULJJHULQJ�D�UHOD\�ZKHQ�WKH�

PHDVXUHG� VLJQDO� PRYHV� RXWVLGH� D� SUH-GHWHUPLQHG� UDQJH�� 7KH�

UHOD\� LQ� WKH� FRQWUROOHU� ZLOO� WKHQ� WXUQ� RQ� D� GRVLQJ� SXPS� ZKLFK�

SXPSV� FKHPLFDO� LQWR� WKH� V\VWHP�� WKHUHE\� UHWXUQLQJ� WKH�

PHDVXUHG�VLJQDO�WR�ZLWKLQ�WKH�GHVLUHG�EDQG��%DQG�FRQWURO�LV�EXLOW�

LQWR�DOO�RI�3URFHVV�,QVWUXPHQWV�FRQWUROOHUV�DV�VWDQGDUG� 

3,'�&RQWURO 

7KH� &52126�� DQG�&5,86����� FRQWUROOHUV� RIIHU� IXOO� 3,'� FRQWURO�

�3URSRUWLRQDO��,QWHJUDO��'HULYDWLYH��VXLWDEOH�IRU�QHDUO\�DOO�GRVLQJ�

UHTXLUHPHQWV�� IURP� VLPSOH� WR� YHU\� FRPSOH[� SURFHVVHV�� 3,'�

FRQWURO�ZRUNV�E\�FDOFXODWLQJ�WKH�HUURU�YDOXH�EHWZHHQ�D�PHDVXUHG�

SURFHVV�YDULDEOH�DQG�D�GHVLUHG�VHWSRLQW��7KH�FDOFXODWHG�HUURU� LV�

WKHQ�XVHG�LQ�WKUHH�VHSDUDWH�FDOFXODWLRQV�WR�GHWHUPLQH�DQ�RXWSXW�

WKDW� LV� SURSRUWLRQDO� WR� WKH� HUURU� �WKH� SURSRUWLRQDO� WHUP��� DQ�

RXWSXW�SURSRUWLRQDO� WR� WKH�PDJQLWXGH�DQG�GXUDWLRQ�RI� WKH�HUURU�

�WKH� LQWHJUDO� WHUP�� DQG� DQ� RXWSXW� SURSRUWLRQDO� WR� WKH� UDWH� RI�

FKDQJH�RI�WKH�HUURU��WKH�GHULYDWLYH�WHUP���7KH�3,'�FRQWURO�RXWSXW�

LV� WKH� VXP� RI� WKH� WKUHH� FRQVWLWXHQW� WHUPV�� 7KH� UHVXOW� RI� WKH�

FDOFXODWLRQ�LV�LQ�WKH�IRUP�RI�D�GHFLPDO�IUDFWLRQ�WKDW�LV�FRQYHUWHG�

LQWR� D� SHUFHQWDJH� WR� EH� GHOLYHUHG� WR� WKH� UHOHYDQW� RXWSXW�� 7KLV�

3,'� IHDWXUH� LV� YHU\� IOH[LEOH� DQG� FDQ� EH� FRQILJXUHG� DV� DQ\�

SHUPXWDWLRQ�RI�3��,��DQG�'��DOORZLQJ�3��,��3,�RU�3,'�FRQWUROV�WR�EH�
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LPSOHPHQWHG�XVLQJ�D�VLQJOH�LQWHUIDFH��3,'�FDQ�EH�PDQDJHG�

HLWKHU�GLUHFWO\�IURP�WKH�FRQWUROOHU�RU�YLD� WKH� LQWHUQHW�XVLQJ�

WKH� UHPRWH� DFFHVV� DSSOLFDWLRQ� �DYDLODEOH� RQ� WKH�

&5,86������� 3OHDVH� VHH� 7HFKQLFDO� 1RWH� ��� 3,'� IRU� PRUH�

LQIRUPDWLRQ� 

 

,QYHUWHU�&RQWURO 

7KH� &5,86����� FRQWUROOHU� KDV� WKH� FDSDELOLW\� WR� FRQWURO�

LQYHUWHU�GULYHV��,QYHUWHUV�DUH�FRPPRQO\�XVHG��IRU�H[DPSOH��

RQ� UHFLUFXODWLRQ� SXPSV� IRU� VZLPPLQJ� SRROV� WR� UHGXFH� WKH�

DPRXQW� RI� HOHFWULFLW\� WKDW� LV� XVHG� FLUFXODWLQJ� WKH� ZDWHU�

ZKHQ� WKH� SRRO� LV� QRW� EHLQJ� XVHG�� 7KHUH� DUH� WZR� W\SHV� RI�

LQYHUWHU� FRQWURO� DYDLODEOH� IURP� WKH� FRQWUROOHUV�� PDQXDO�

LQYHUWHU�FRQWURO�DQG�DXWRPDWLF�LQYHUWHU�FRQWURO�� 

0DQXDO� ,QYHUWHU�&RQWURO� DOORZV� IRU� WKH�PRWRU� VSHHG� WR�EH�

VHW�LQ�WKH�FRQWUROOHU� 

$XWRPDWLF� ,QYHUWHU� &RQWURO� XVHV� D� PHDVXUHG� VLJQDO� �H�J��

IUHH�FKORULQH� OHYHO�RI�D�SRRO�� WR�FRQWURO� WKH� LQYHUWHU�GULYH��

$XWR�LQYHUWHU�FRQWURO�KDV�D�GD\�DQG�QLJKW�F\FOH�ZKLFK�ERWK�

IXQFWLRQ� GLIIHUHQWO\�� � 7KH� GD\� F\FOH� RSHUDWHV� XVLQJ� IRXU�

EDQGV��(DFK�EDQG�KDV� LWV�RZQ�VHW�SXPS�VSHHG��:KHQ�WKH�

FKORULQH� UHVLGXDO� LV� DW� LWV� VHWSRLQW� �ZLWKLQ� EDQG� ���� WKH�

SXPS� LV� VHW� WR� UXQ� DW� WKH�PLQLPXP� IORZ� UDWH��:KHQ� WKH�

UHVLGXDO� GURSV� LQWR� EDQG� �� �LQGLFDWLQJ� JUHDWHU� XVH� RI� WKH�

SRRO��� QRW� RQO\� GRHV� WKLV� LQFUHDVH� WKH� FKORULQH� GRVH� EXW�

DOVR� WKH� FLUFXODWLQJ� SXPS� UDWH�� $V� WKH� FKORULQH� GLSV� LQWR�

EDQG� �� �LQGLFDWLQJ� HYHQ� JUHDWHU� SRRO� XVH�� WKH� SXPS� LV�

WXUQHG� XS� DJDLQ�� DQG� IXUWKHU� VWLOO� LQ� EDQG� ��� WR� LWV�

PD[LPXP�VHWWLQJ�� ,QYHUWHU� FRQWURO� DOVR� DOORZV� IRU� D�QLJKW�

F\FOH�ZKLFK�LV�D�XVHU�GHILQHG�WLPH�ZKHQ�WKH�SXPS�LV�VHW�WR�

PLQLPXP��,I�WKH�FRQWUROOHU�JRHV� LQWR�DODUP��IRU�DQ\�DODUP�

FRQGLWLRQ��� WKH� QLJKW� F\FOH� LV� VWRSSHG� DQG� WKH� GD\� F\FOH�

WDNHV�RYHU� 

 

)ORZ�3URSRUWLRQDO�&RQWURO 

)ORZ� SURSRUWLRQDO� FRQWURO� LV� IRU� XVH� LQ� DSSOLFDWLRQV� ZKHUH�

YDULDWLRQV�LQ�IORZ�DUH�WKH�SULPDU\�FRQWURO�PHFKDQLVP��7KLV�

FRQWURO� DOORZV� PRGLILFDWLRQ� RI� D� VHFRQGDU\� FRQWURO� ORRS��

QRUPDOO\�3,'�� WR� LPSOHPHQW� IORZ�SDFLQJ�ZLWK�UHVLGXDO� WULP�

IXQFWLRQDOLW\��7KH�IORZ�SURSRUWLRQDO�FRQWURO�RXWSXW�UHTXLUHV�

WKDW� D� IORZ�PHWHU� LQSXW� DQG�D� VHFRQGDU\� FRQWURO� ORRS�DUH�

FRQILJXUHG�� )ORZ� SURSRUWLRQDO� FRQWURO� GRVHV� EDVHG� RQ� WKH�

IORZ� UDWH�� WKLV� OHYHO� LV� WKHQ� WULPPHG� EDVHG� RQ� WKH�

PHDVXUHG�YDOXH�IURP�WKH�VHQVRU��H�J��FKORULQH�� 

5HDO�7LPH�&ORFN�&RQWURO 

5HDO� WLPH� FORFN� FRQWURO� DOORZV� D� UHOD\� RXWSXW� WR� EH�

FRQWUROOHG�EDVHG�RQ�WKH�LQWHUQDO�FORFN�RI�WKH�FRQWUROOHU��$Q�

H[DPSOH�RI�DQ�DSSOLFDWLRQ�IRU�UHDO�WLPH�FORFN�FRQWURO�ZRXOG�

EH� WR� DFWLYDWH� D� GXPS� YDOYH� RQ� D� ZDWHU� UHFLUFXODWLRQ�

V\VWHP�DW�D�FHUWDLQ�WLPH��7KH�FRQWUROOHU�FRXOG�EH�VHWXS�WR�

DFWLYDWH�WKH�UHOD\�HYHU\���KRXUV�IRU�D�SUHGHWHUPLQHG�WLPH�

ZKLFK� ZRXOG� DOORZ� WKH� ZDWHU� WR� EH� GUDLQHG� DQG� WKHQ�

DXWRPDWLFDOO\�PDGH�XS�WR�JLYH�WKH�UHTXLUHG�GLOXWLRQ� 


