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2ULJLQDO ,VVXH 'DWH� ����
0RGHO� ��������� N: �'HWURLW 'LHVHO 6HULHV ���� DQG ���� (QJLQHV�
0DUNHW� ,QGXVWULDO
6XEMHFW� 5HDFWLYH 'URRS &RPSHQVDWRU .LWV 3$����������� DQG

3$������������6'� 3$����������� DQG 3$������������6'

8VH WKH UHDFWLYH GURRS FRPSHQVDWRU NLW WR GLVWULEXWH WKH
ORDG HYHQO\ ZKHQ SDUDOOHOLQJ WZR JHQHUDWRU VHWV� +DYH D
TXDOLILHG HOHFWULFLDQ RU WHFKQLFLDQ LQVWDOO WKH UHDFWLYH GURRS
FRPSHQVDWRU NLW� 2EVHUYH WKH IROORZLQJ VDIHW\
SUHFDXWLRQV ZKLOH LQVWDOOLQJ WKH NLW�
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$FFLGHQWDO VWDUWLQJ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW WKH EDWWHU\ FDEOHV EHIRUH
ZRUNLQJ RQ WKH JHQHUDWRU VHW�
5HPRYH WKH QHJDWLYH ���� OHDG ILUVW
ZKHQ GLVFRQQHFWLQJ WKH EDWWHU\�
5HFRQQHFW WKH QHJDWLYH ���� OHDG ODVW
ZKHQ UHFRQQHFWLQJ WKH EDWWHU\�

:$51,1*

'LVDEOLQJ WKH JHQHUDWRU VHW� $FFLGHQWDO VWDUWLQJ FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� %HIRUH ZRUNLQJ RQ WKH JHQHUDWRU VHW RU
FRQQHFWHG HTXLSPHQW� GLVDEOH WKH JHQHUDWRU VHW DV IROORZV�
��� 0RYH WKH JHQHUDWRU VHW PDVWHU VZLWFK WR WKH 2)) SRVLWLRQ�
��� 'LVFRQQHFW WKH SRZHU WR WKHEDWWHU\ FKDUJHU� ��� 5HPRYH WKH
EDWWHU\ FDEOHV� QHJDWLYH ���� OHDG ILUVW� 5HFRQQHFW WKH QHJDWLYH
���� OHDG ODVW ZKHQ UHFRQQHFWLQJ WKH EDWWHU\� )ROORZ WKHVH
SUHFDXWLRQV WR SUHYHQW VWDUWLQJ RI WKH JHQHUDWRU VHW E\ DQ
DXWRPDWLF WUDQVIHU VZLWFK� UHPRWH VWDUW�VWRS VZLWFK� RU HQJLQH
VWDUW FRPPDQG IURP D UHPRWH FRPSXWHU�

+D]DUGRXV YROWDJH�
:LOO FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
RSHQLQJ WKH HQFORVXUH�

���� YROW DQG DERYH�

'$1*(5

6KRUW FLUFXLWV� +D]DUGRXVYROWDJH�FXUUHQWFDQFDXVHVHYHUH
LQMXU\ RU GHDWK� 6KRUW FLUFXLWV FDQ FDXVH ERGLO\ LQMXU\ DQG�RU
HTXLSPHQW GDPDJH� 'R QRW FRQWDFW HOHFWULFDO FRQQHFWLRQV ZLWK
WRROV RU MHZHOU\ ZKLOH PDNLQJ DGMXVWPHQWV RU UHSDLUV� 5HPRYH
ZULVWZDWFK� ULQJV� DQG MHZHOU\ EHIRUH VHUYLFLQJ WKH HTXLSPHQW�

+D]DUGRXV YROWDJH� 0RYLQJ URWRU�

&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

2SHUDWH WKH JHQHUDWRU VHW RQO\ ZKHQ
DOO JXDUGV DQG HOHFWULFDO HQFORVXUHV
DUH LQ SODFH�

:$51,1*

,QVWDOODWLRQ
�� 3ODFH WKH JHQHUDWRU VHW PDVWHU VZLWFK LQ WKH 2))

SRVLWLRQ�

�� 'LVFRQQHFW WKH SRZHU WR WKH EDWWHU\ FKDUJHU� LI
HTXLSSHG�

�� 'LVFRQQHFW WKH JHQHUDWRU VHW HQJLQH VWDUWLQJ
EDWWHU\�LHV�� QHJDWLYH ���� OHDG ILUVW�

�� 5HPRYH WKH MXQFWLRQ ER[ XSSHU UHDU SDQHO� 6HH
)LJXUH �� )LJXUH � RU )LJXUH ��

�� 'LVFRQQHFW WKH UHTXLUHG JHQHUDWRU ORDG OHDG�V� IRU
LQVWDOODWLRQ RI WKH GURRS FXUUHQW WUDQVIRUPHU �&7��
6HH )LJXUH � IRU WKH GURRS &7 LQVWDOODWLRQ ORFDWLRQ RQ
��������9 JHQHUDWRU VHWV� )LJXUH � IRU ��������9
JHQHUDWRU VHWV DQG )LJXUH � IRU ���� DQG ����9
JHQHUDWRU VHWV�

127(

3RVLWLRQ WKH GRW RU +, VLGH RI WKH &7 WRZDUG WKH
JHQHUDWRU�

�� �������� 9� ,QVWDOO WKH GURRS &7 RQ WKH FHQWHU EXV
EDU� ,I WKH JHQHUDWRU VHW LV HTXLSSHG ZLWK &7V� SODFH
WKH &7 VXSSRUW �������� EHWZHHQ WKH H[LVWLQJ &7
DQG WKH GURRS&7� ,I WKH JHQHUDWRU VHW LV QRW HTXLSSHG
ZLWK &7V� VHFXUH WKH &7 VXSSRUW �������� WR WKH EXV
EDU ZLWK WKH EROW �;�������� DQG ����LQ� SODLQ ZDVKHU
DJDLQVW WKH &7 VXSSRUW� 6HH )LJXUH �� 6HFXUH WKH
GURRS &7 WR WKH &7 VXSSRUW ZLWK FDEOH WLHV �;��������

�������� 9� ,I WKH JHQHUDWRU VHW LV HTXLSSHG ZLWK &7V�
VHFXUH WKH GURRS &7 WR WKH &7 VXSSRUW ZLWK FDEOH WLHV
�;�������� ,I WKH JHQHUDWRU VHW LV QRW HTXLSSHG ZLWK
&7V� VHFXUH WKH&7 VXSSRUWV ������� DQG ������� WR
WKH MXQFWLRQ ER[ EDVH ZLWK EROWV �;��������� QXWV
��;���������� DQG ZDVKHUV �;�������� 6HH )LJXUH ��
6HFXUH WKH GURRS&7 WR WKH&7 VXSSRUW ZLWK FDEOH WLHV
�;��������

���� DQG ���� 9� ,I WKH JHQHUDWRU VHW LV HTXLSSHG
ZLWK &7V� VHFXUH WKH GURRS &7 WR WKH &7 VXSSRUW
�������� ZLWK FDEOH WLHV �;�������� ,I WKH JHQHUDWRU
VHW LV QRW HTXLSSHG ZLWK &7V� VHFXUH WKH &7 VXSSRUW
�������� WR WR WKH MXQFWLRQ ER[ ZLWK EROWV �;���������
DQG VSLUDORFN QXWV �;��������� 6HH)LJXUH �� 6HFXUH
WKH GURRS &7 WR WKH &7 VXSSRUW ZLWK FDEOH WLHV
�;��������
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�� 5HFRQQHFW WKH JHQHUDWRU ORDG OHDG�V� WKDW ZHUH
GLVFRQQHFWHG IRU WKH GURRS &7 LQVWDOODWLRQ� 6HH
)LJXUH ��

�� &RQQHFW WKH GURRS &7 OHDGV ��� DQG ��� WR WKH
YROWDJH UHJXODWRU� 6HH )LJXUH � IRU WKH ZLULQJ
FRQQHFWLRQV WR D ORFDO�PRXQWHG YROWDJH UHJXODWRU�
6HH )LJXUH � IRU WKH ZLULQJ FRQQHFWLRQV WR D
UHPRWH�PRXQWHG YROWDJH UHJXODWRU�

�� 5HLQVWDOO WKH MXQFWLRQ ER[ XSSHU UHDU SDQHO�

��� &KHFN WKDW WKH JHQHUDWRU PDVWHU VZLWFK LV LQ WKH 2))
SRVLWLRQ�

��� 5HFRQQHFW WKH JHQHUDWRU VHW HQJLQH VWDUWLQJ EDWWHU\�
QHJDWLYH ���� OHDG ODVW�

��� 5HFRQQHFW WKH SRZHU WR WKH EDWWHU\ FKDUJHU� LI
HTXLSSHG� 39�������$�%

�

�

�

9LHZ $�$

�

$ $

�������� 9

�

�� &XUUHQW WUDQVIRUPHU
�� %ROW� ������ [ ��� LQ� �;��������� DQG ��� LQ� SODLQ ZDVKHU
�� &DEOH WLH� ��� LQ� �;�������
�� &7 VXSSRUW ��������

)LJXUH �� �������� 9 &7 ,QVWDOODWLRQ

39�������$�%

�������� 9

9LHZ &�&

�� �
���

9LHZ$�$

�

�
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�

�

�� &7 VXSSRUW WRS ��������
�� &7 VXSSRUW ERWWRP ��������
�� %ROW� �;��������� QXW �;���������� DQG ZDVKHU �;�������

�� &DEOH WLH� ��� LQ� �;�������
�� &XUUHQW WUDQVIRUPHU
�� -XQFWLRQ ER[ EDVH

)LJXUH �� �������� 9 &7 ,QVWDOODWLRQ
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���������� 9

9LHZ %�%

�� � �

39�������$�%

�� &7 VXSSRUW ��������
�� &XUUHQW WUDQVIRUPHU

�� &DEOH WLH� ��� LQ� �;�������
�� %ROW� ������ [ ��� LQ� �;��������

)LJXUH �� ���������� 9 &7 ,QVWDOODWLRQ

$'9������$

)LJXUH �� 5HFRQQHFWLRQ 'LDJUDPV
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39�������%�

)LJXUH �� /RFDO 0RXQWHG 9ROWDJH 5HJXODWRU
&7 &RQQHFWLRQV

39�������%�

)LJXUH �� 5HPRWH 0RXQWHG 9ROWDJH 5HJXODWRU
&7 &RQQHFWLRQV

7HVWLQJ
8VH WKH IROORZLQJ SURFHGXUH WR WHVW DQG DGMXVW WKH UHDFWLYH
GURRS� 5HDG WKH HQWLUH SURFHGXUH EHIRUH EHJLQQLQJ WKH
WHVW�

�� :LWK WKH GURRS DGMXVWPHQW VHW DW PLQLPXP� UHFRUG
WKH 530DQG YROWDJH DW TXDUWHU�ORDG VWHSV WR IXOO ORDG
RQ JHQHUDWRU VHW ��� 5HSHDW VWHS � IRU JHQHUDWRU VHW
���

�� &RPSDUH WKH UHDGLQJV DQG PDNH ILQDO DGMXVWPHQWV
VR WKDW WKH YROWDJH LV ZLWKLQ � YROW DW HDFK ORDG VWHS
DQG WKH VSHHG LV ZLWKLQ � 530� RU WKDW WKH IUHTXHQF\
LV ZLWKLQ ��� +] IRU HDFK JHQHUDWRU VHW�

�� 8VH WKH IROORZLQJ SURFHGXUH WR FKHFN WKH GURRS
FRPSHQVDWLRQ RI HDFK JHQHUDWRU VHW�

D� :LWK JHQHUDWRU VHW �� RSHUDWLQJ DW WKH UDWHG
VSHHG DQG YROWDJH� DSSO\ D ODJJLQJ SRZHU IDFWRU
ORDG� 3UHIHUDEO\ WKLV ORDG VKRXOG EH RQH�KDOI WR
IXOO ORDG� DQG LW PXVW EH LQGXFWLYH� 5HVLVWDQFH
ORDGV FDQQRW EH XVHG�

E� 2EVHUYH WKH YROWPHWHU RQ JHQHUDWRU VHW �� ZLWK
WKH GURRS DGMXVWPHQW VHW DW PLQLPXP� $V WKH
GURRS DGMXVWPHQW LV LQFUHDVHG� WKH YROWPHWHU
VKRXOG VKRZ D GHFUHDVH LQ YROWDJH� ,I D ODUJHU
YROWDJH LV REWDLQHG ZKHQ WKH GURRS DGMXVWPHQW LV
LQFUHDVHG� VKXW GRZQ WKH V\VWHP DQG UHYHUVH WKH
GLUHFWLRQ RI WKH JHQHUDWRU ORDG OLQH WKURXJK WKH

FXUUHQW WUDQVIRUPHU� RU UHYHUVH WKH FXUUHQW
WUDQVIRUPHU OHDGV� 5HFKHFN WKH GURRS�

F� 6HW WKH GURRS DGMXVWPHQW DW D YDOXH WKDW LV
DSSUR[LPDWHO\ �� RI WKH UDWHG YROWDJH DW IXOO ORDG�
)RU H[DPSOH� WKH YROWDJH GURRSV �GHFUHDVHV�
���� YROWV RQ D ��� YROW V\VWHP DW IXOO ORDG RU
��� YROWV DW RQH�KDOI ORDG� 7R GHWHUPLQH YROWDJH
GURRS DW RWKHU WKDQ IXOO ORDG XVH WKH IROORZLQJ
IRUPXOD�

5DWHG 9ROWDJH� ����� $FWXDO /RDG

127(
:LWK IXOO ORDG ��� SRZHU IDFWRU� D GURRS RI � WR ��
VKRXOG EH DGHTXDWH IRU SDUDOOHOLQJ�

G� 5HSHDW VWHSV D� E� DQG F IRU JHQHUDWRU VHW �� DQG
EH FHUWDLQ WKH DPRXQW RI YROWDJH GURRS LV HTXDO DW
WKH VDPH OHDG SRLQW DV RQ JHQHUDWRU VHW ���

H� 8SRQ FRPSOHWLRQ RI WKLV SURFHGXUH� WKH WZR
JHQHUDWRU VHWV VKDUH UHDFWLYH FXUUHQWV
SURSRUWLRQDWHO\�

�� ,Q DGGLWLRQ WR VWHSV � WKURXJK � XVH WKH IROORZLQJ
SURFHGXUH WR FKHFN WKDW WKH JHQHUDWRU VHWV VKDUH WKH
UHDFWLYH ORDG�

D� 3DUDOOHO WKH WZR JHQHUDWRU VHWV DW RQH�KDOI WR IXOO
ORDG� &KHFN WKH ZDWWPHWHUV WR GHWHUPLQH WKDW
HDFK JHQHUDWRU VHW LV FDUU\LQJ DQ HTXDO N: ORDG
RU D ORDG SURSRUWLRQDO WR LWV FDSDFLW\� ,I WKH ORDGV
DUH LQFRUUHFW� DGMXVW DQG UHFKHFN WKH JRYHUQRU
WKURWWOH FRQWURO�

E� :LWK WKH ORDG EDODQFHG� FKHFN WKH DPPHWHUV WR
YHULI\ WKDW HTXDO FXUUHQW LV EHLQJ SURGXFHG RU WKH
FXUUHQW LV SURSRUWLRQDO WR WKH FDSDFLW\� ,I WKH
FXUUHQWV DUH LQFRUUHFW� DGMXVW WKH GURRS
DGMXVWPHQW WR UHGXFH WKH FXUUHQW RI WKH JHQHUDWRU
VHW WKDW KDV WKH KLJKHVW UHDGLQJ� 7KH FXUUHQW
VKRXOG EH UHGXFHG WR DQ HTXDO GLYLVLRQ RU EH
SURSRUWLRQDO�

F� 3HUIRUPLQJ VWHSV D DQG E UHVXOWV LQ WKH
DGMXVWPHQW RI WKH JRYHUQRUV WR EDODQFH ORDG DQG
WKH GURRS DGMXVWPHQW KDV EHHQ DGMXVWHG WR
EDODQFH FXUUHQW�

127(
9ROWDJHPXVW GURRS RQ ODJJLQJ SRZHU IDFWRU ORDGV
�LQGXFWLYH ORDGV�� $ OLWWOH FKDQJH LQ YROWDJH LV
DFFHSWDEOH RQ XQLW\ SRZHU IDFWRU ORDGV
�UHVLVWDQFH ORDGV��
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5HDFWLYH 'URRS &RPSHQVDWRU .LWV

3DUWV /LVW
.LWV� 3$�������� 3$��������6'� 3$��������
3$��������6'� 3$�������� 3$��������6' 8QLTXH 3DUWV

4W\� 'HVFULSWLRQ &RPPRQ 3DUWV
3$�������

3$��������6'
3$�������

3$��������6'
3$�������

3$��������6'
� /HDG� ��� 7�������������

� /HDG� ��� 7�������������

� %ROW� ������ [ ��� LQ� ;�������

� 7LH� FDEOH� � LQ� ;������

� 7UDQVIRUPHU� FXUUHQW ������ ������ ������

� 6XSSRUW� &7 ������

5HDFWLYH 'URRS &RPSHQVDWRU .LWV

3DUWV /LVW
.LWV� 3$�������� 3$��������6'� 3$��������
3$��������6' 8QLTXH 3DUWV

4W\� 'HVFULSWLRQ &RPPRQ 3DUWV
3$�������

3$��������6'
3$�������

3$��������6'
� /HDG� ��� 7�������������

� /HDG� ��� 7�������������

� :DVKHU� SODLQ ;������

� 7LH� FDEOH� � LQ� ;������

� 1XW� VSLUDORFN� ������ ;�������

� 6FUHZ� K�F�� ������ [ ��� LQ� ;��������

� 7UDQVIRUPHU� FXUUHQW ������ ������

� 6XSSRUW� &7 ������


