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D '26�EDVHG SURJUDP ZLWK DQ LQWXLWLYH JUDSKLFDO XVHU LQWHUIDFH WKDW HQDEOHV
\RX WR TXLFNO\ SURJUDP FRPSOH[ FRQWURO VFKHPHV VXFK DV &DVFDGH DQG 3UR�
SRUWLRQDO FRQWURO IURP \RXU SHUVRQDO FRPSXWHU�

6HFWLRQV � WKURXJK � RI WKLV PDQXDO FRYHU VSHFLILF FRQWURO VWUDWHJLHV WKDW FDQ
EH LPSOHPHQWHG XVLQJ WKH (6���� 7KHVH LQFOXGH &DVFDGH &RQWURO� 3RVLWLRQ
3URSRUWLRQDO &RQWURO� +HDW�&RRO� 5DWLR &RQWURO� DQG )HHG )RUZDUG &RQWURO
6WUDWHJLHV� :H UHFRPPHQG WKDW \RX KDYH PDQXDOV (6���; �+����(���� RU
(6���3 �+����(���� RQ KDQG IRU UHIHUHQFH EHIRUH \RX EHJLQ�

7KLV PDQXDO EHJLQV ZLWK D JHQHUDO LQWURGXFWLRQ WR SURJUDPPLQJ WKH (6���
XVLQJ (6�722/6 VRIWZDUH� 7KH IROORZLQJ VHFWLRQV ZLOO JXLGH \RX WKURXJK WKH
LQLWLDO WKUHH�VWHS VRIWZDUH VHWXS WKDW SUHSDUHV (6�722/6 IRU XVH ZLWK \RXU
FRQWUROOHU DQG VSHFLILF DSSOLFDWLRQV IRXQG ODWHU LQ WKLV GRFXPHQW� 7KHVH SUR�
FHGXUHV LQFOXGH�

�� 5HJLVWUDWLRQ � 3UHSDUHV WKH (6�722/6 IRU \RXU VSHFLILF (6��� FRQWURO�
OHU PRGHO�

�� &RQILJXUDWLRQ � &RQILJXUHV (6�722/6 IRU \RXU DSSOLFDWLRQ SURFHVV LQ�
SXWV�

�� $QDORJ 2SHUDWLRQ 7DEOH 6HWXS � 'HWHUPLQHV ZKLFK FDOFXODWLRQV (6�
722/6 VKRXOG SHUIRUP�

<RX PXVW IROORZ WKHVH SURFHGXUHV LQ WKH VHTXHQFH DV OLVWHG DERYH�
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�5HJLVWHULQJ <RXU &RQWUROOHU ZLWK (6�722/6
7KH ILUVW WLPH \RX XVH (6�722/6 WR SURJUDP D QHZ DSSOLFDWLRQ� \RX PXVW
DOORZ WKH VRIWZDUH WR GHWHUPLQH ZKLFK PRGHO RI (6��� \RX KDYH� 7R GR WKLV�
VWDUW (6�722/6 DQG IROORZ WKH VWHSV EHORZ�

)LJXUH �

�� 6HOHFW D &20 SRUW DV IROORZV�

D� )URP WKH (6�722/6 PHQX �)LJXUH ��� FOLFN RQ WKH )�� 2SWLRQ EXWWRQ�

7KHQ VHOHFW WKH 6HOHFW V\VWHP SDUDPHWHUV EXWWRQ� $ &RPPXQLFDWLRQV
0HQX DSSHDUV�

E� 'RXEOH�FOLFN RQ WKH &20 3257 EXWWRQ�
F� &OLFN RQ &20� RU &20� WR VHOHFW WKH &20 SRUW \RX ZLVK WR XVH RQ
\RXU 3&�

G� &OLFN RQ WKH (6&�([LW EXWWRQ� <RX ZLOO UHWXUQ WR WKH (6�722/6 0DLQ
0HQX�

�� 5HJLVWHU WKH FRQWUROOHU DV IROORZV�
D� 6HOHFW WKH 6HWWLQJ �2IIOLQH! LFRQ �VHH ILJXUH �� E\ GRXEOH�FOLFNLQJ RQ
LW�

E� $W WKH SRS�XS PHQX� GRXEOH�FOLFN RQ WKH 1HZ EXWWRQ� �,I \RX ZLVK WR

ORDG D VDYHG (6��� FRQILJXUDWLRQ� VHOHFW WKH /RDG EXWWRQ DQG IROORZ
WKH SURPSWV��

F� 'RXEOH�FOLFN RQ WKH (17� 2. EXWWRQ� 7KH ´1HZ ï &RQWUROOHU 7\SHµ
PHQX DSSHDUV �)LJXUH ���

5HJLVWHULQJ <RXU &RQWUROOHU ZLWK (6�722/6



�

)LJXUH �

<RX PD\ QRZ XVH RQH RI WKUHH PHWKRGV WR UHJLVWHU \RXU FRQWUROOHU ZLWK (6�
722/6� 7KH ILUVW PHWKRG �UHFRPPHQGHG� DOORZV WKH VRIWZDUH WR DXWRPDWLFDO�
O\ GHWHUPLQH WKH FRQWUROOHU W\SH DQG KDUGZDUH RSWLRQV RI WKH FRQWUROOHU FXU�
UHQWO\ WR (6�722/6� 7KH VHFRQG PHWKRG OHWV \RX FKRRVH WKH FRQWUROOHU W\SH
IURP D OLVW� 7KH WKLUG PHWKRG DOORZV \RX WR EXLOG D FRQWUROOHU W\SH EDVHG RQ
WKH KDUGZDUH RSWLRQV RI WKH FRQWUROOHU� 7KLV PHWKRG LV XVHIXO IRU VHWWLQJ XS
FRQILJXUDWLRQV IRU GLIIHUHQW FRQWUROOHUV DQG GLIIHUHQW DSSOLFDWLRQV�

0HWKRG � � $XWRPDWLF

1RWH� 0HWKRG QXPEHU � GLVSOD\V WKH H[DFW FRQWUROOHU W\SH DQG KDUGZDUH RSWLRQV
DYDLODEOH IRU WKH FRQWUROOHU FXUUHQWO\ FRQQHFWHG WR (6�722/6�

�� &RQQHFW DQ 56���� FDEOH IURP WKH IURQW SDQHO RI WKH (6��� WR &20
SRUW RQ \RXU FRPSXWHU WKDW \RX VHOHFWHG HDUOLHU�

�� 'RXEOH�FOLFN RQ )�� 5HDG � $ FRQILUPDWLRQ ZLQGRZ DSSHDUV� 6HOHFW WKH
(17�2. EXWWRQ� 7KH VRIWZDUH ZLOO DWWHPSW WR DXWRPDWLFDOO\ GHWHUPLQH
ZKLFK (6��� FRQWUROOHU W\SH \RX KDYH DQG GLVSOD\ WKH FRQWUROOHU SDUW
QXPEHU RQ WKH VFUHHQ�

�� :KHQ ILQLVKHG� FOLFN RQ WKH (6&�([LW EXWWRQ� $ SRS�XS PHQX DSSHDUV�

6HOHFW (17�2. � WKH &RQILJXUDWLRQ SDUDPHWHUV PHQX ZLOO DSSHDU�

0HWKRG � � 6HOHFW IURP D OLVW

�� 'RXEOH�FOLFN RQ WKH )�� /LVW EXWWRQ� $ OLVW RI (6��� SDUW QXPEHUV DS�
SHDUV�

�� 6HOHFW WKH DSSURSULDWH SDUW QXPEHU IURP WKH OLVW E\ GRXEOH�FOLFNLQJ RQ LW
RU E\ VFUROOLQJ GRZQ WR KLJKOLJKW LW DQG SUHVVLQJ �(QWHU!� 7KH FRQWUROOHU
W\SH VKRXOG QRZ DSSHDU RQ WKH VFUHHQ DORQJ ZLWK LWV DVVRFLDWHG KDUG�
ZDUH RSWLRQV�

�� :KHQ ILQLVKHG� FOLFN RQ WKH (6&�([LW EXWWRQ� $ SRS�XS PHQX DSSHDUV�

6HOHFW (17�2. � WKH &RQILJXUDWLRQ SDUDPHWHUV PHQX ZLOO DSSHDU�

0HWKRG � � %XLOG \RXU RZQ FRQWUROOHU W\SH

�� ,Q WKH ´1HZ ï &RQWUROOHU 7\SHµ PHQX� XVH WKH EXWWRQV WR VHOHFW WKH DS�
SURSULDWH IHDWXUHV RI \RXU (6���� 7R DVVLVW \RX� D OLVW RI EXWWRQV DORQJ
ZLWK EULHI GHVFULSWLRQV DSSHDUV EHORZ� :KHQ ILQLVKHG� D FRUUHVSRQGLQJ
FRQWUROOHU W\SH SDUW QXPEHU VKRXOG DSSHDU RQ WKH VFUHHQ� 7R PRGLI\ IHD�
WXUH RSWLRQV VLPSO\ GRXEOH�FOLFN RQ WKH EXWWRQ DQG VHOHFW D QHZ RSWLRQ
IURP WKH SRS�XS PHQX�

5HJLVWHULQJ <RXU &RQWUROOHU ZLWK (6�722/6
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�� :KHQ GRZQ� GRXEOH�FOLFN RQ WKH (6&�([LW EXWWRQ�

&DXWLRQ� $V \RX FKDQJH WKH KDUGZDUH RSWLRQV WKH SDUW QXPEHU VKRZQ LQ WKH ´&RQWURO�
OHU 7\SHµ GLDORJ ER[ ZLOO DOVR FKDQJH� :KHQ XVLQJ WKLV UHJLVWUDWLRQ PHWKRG LW
LV SRVVLEOH WR FUHDWH D FRQWUROOHU W\SH WKDW GRHV QRW H[LVW� 7KHUHIRUH� LW LV LP�
SRUWDQW WR YHULI\ WKDW \RX KDYH EXLOW DQ DSSURSULDWH SDUW QXPEHU� )DLOXUH WR
YHULI\ D SDUW QXPEHU ZLOO UHVXOW LQ WKH LQDELOLW\ WR GRZQORDG D SURJUDP� 7R

YHULI\� VLPSO\ VHOHFW (6&�&DQFHO WKHQ VHOHFW (17� 2. � $ SRS�XS ZLQGRZ ZLOO
DOHUW \RX WKDW WKH SDUW QXPEHU GRHV QRW H[LVW�

7KH IROORZLQJ GHILQHV WKH DYDLODEOH VHOHFWLRQV LQ WKH 1HZ ïï &RQWUROOHU 7\SH
PHQX�

7\SH 'LVSOD\V WKH FRQWUROOHU W\SH� �3� 5DPS�6RDN FRQWUROOHU� �;� (LJKW�EDQN
PHPRU\�

&RQWURO 'LVSOD\V FRQWURO PHWKRG W\SH� +HDW�&RRO �VWDQGDUG� RU 3RVL�3URS
�553� 9DOYH 3RVLWLRQLQJ�

$QDORJ ,� (QDEOHV D VHFRQG LQSXW LI WKH FRQWUROOHU LV HTXLSSHG ZLWK RQH�

+HDW $ODUP (QDEOHV D KHDWHU EXUQRXW DODUP LI WKH FRQWUROOHU LV HTXLSSHG ZLWK
RQH�

7HUP FRP 'LVSOD\V FRQWUROOHU FRPPXQLFDWLRQ W\SH�´1RQHµ� 56����& ����� RU
56�������� ����� 1RWH WKDW ���� RU ���� DUH DGGHG WR WKH SDUW QXPEHU DQG DUH
QRW SDUW RI WKH FRPPXQLFDWLRQV SURWRFRO�

7UDQV RXW (QDEOHV WKH 7UDQVIHU 2XWSXW LI WKH FRQWUROOHU LV HTXLSSHG ZLWK RQH�
7KH FKRLFHV DUH (QDEOH �)� RU 1RQH�

([W ,�� 'LVSOD\V WKH W\SH RI GLJLWDO ,�2 \RX KDYH RQ \RXU FRQWUROOHU� 'LJLWDO ,
�%� FRUUHVSRQGV WR WKUHH UHDU WHUPLQDO LQSXWV RQO\� 'LJLWDO ,�2 �'� FRUUHVSRQGV
WR WKUHH LQSXWV DQG WZR RXWSXWV RQ WKH UHDU WHUPLQDO� ([SDQGHG ,�2 �(� FRUUH�
VSRQGV WR HLJKW LQSXWV DQG HLJKW RXWSXWV FRQQHFWHG WR WKH FRQWUROOHU E\ DQ
H[WHUQDO FDEOH�

&RQWURO �� 'LVSOD\V WKH W\SH RI FRQWURO RXWSXW WR EH XVHG LQ &RQWURO 2XWSXW
�� &XUUHQW RU ´3XOVH�8QXVHGµ� &XUUHQW LV XVHG IRU DOO OLQHDU DQDORJ RXWSXWV�
�L�H� ���� P$� ���� P$� ��� 9'&� ���� 9'&�� ´3XOVH�8QXVHGµ LV XVHG IRU DOO
WLPH SURSRUWLRQDO RXWSXWV �L�H� PHFKDQLFDO UHOD\� 665� WUDQVLVWRU�YROWDJH��

&RQWURO �� 'LVSOD\V WKH W\SH RI FRQWURO RXWSXW WR EH XVHG LQ &RQWURO 2XWSXW
�� &XUUHQW RU ´3XOVH�8QXVHGµ� &XUUHQW LV XVHG IRU DOO OLQHDU DQDORJ RXWSXWV�
�L�H� ���� P$� ���� P$� ��� 9'&� ���� 9'&�� ´3XOVH�8QXVHGµ LV XVHG IRU DOO
WLPH SURSRUWLRQDO RXWSXWV �L�H� PHFKDQLFDO UHOD\� 665� WUDQVLVWRU�YROWDJH��

� &RQILJXULQJ WKH (6���
1RWH� 7KLV SURFHGXUH LV DYDLODEOH IURP (6�722/6 PHQX�

7KH &RQILJXUDWLRQ PHQX PD\ EH YLHZHG LQ WZR ZD\V� 7KH GHIDXOW RSWLRQ LV
2SWLPL]H 0RGH ï ())(&7� 7KLV FRQILJXUDWLRQ PHQX RSWLRQ GLVSOD\V PRVW RI
WKH DYDLODEOH RSWLRQV� 7KHUH DUH VRPH SDUDPHWHUV WKDW ZLOO QRW VKRZ EXW PD\
QHHG WR EH DOWHUHG �L�H� WHFKQLFDO SDUDPHWHUV VXFK DV 3,'� )X]]\ /RJLF 6HW�
WLQJ�� 7KH VHFRQG RSWLRQ� 2SWLPL]H 0RGH ï 81())(&7� GLVSOD\V DOO SRVVLEOH
FRQILJXUDWLRQ ILHOGV IRU DOO (6��� FRQWUROOHU W\SHV� ,W LV XVHIXO IRU ILQH WXQLQJ
SDUDPHWHUV RU UHFRQILJXULQJ WKH FRQWUROOHU·V IHDWXUHV DW D ODWHU GDWH�

&RQILJXULQJ WKH (6���
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�� &OLFN RQ )��2SWLRQV EXWWRQ� $Q RSWLRQV 0HQX DSSHDUV �)LJXUH ���

)LJXUH �

�� &OLFN RQ 6HOHFW V\VWHP SDUDPHWHUV EXWWRQ�

�� 'RXEOH�FOLFN RQ WKH 2SWLPL]H 0RGH� (IIHFW EXWWRQ�

�� 'RXEOH�FOLFN RQ HLWKHU WKH (IIHFW RU 8QHIIHFW EXWWRQ WR VHOHFW WKH PHQX
RSWLRQ \RX ZLVK WR HQDEOH�

�� &OLFN RQ WKH (6&�&DQFHO EXWWRQ�
�� <RX PD\ QRZ FRQILJXUH \RXU (6��� �)LJXUH ��� 2QFH \RX KDYH FRP�

SOHWHG FRQILJXULQJ \RXU (6���� FOLFN RQ WKH (6&�([LW EXWWRQ� $ SRS�XS

PHQX DSSHDUV WR FUHDWH D QHZ ILOH� WKHQ VHOHFW (17�2. � 7KH PDLQ
VFUHHQ IRU 6HWWLQJ �RIIOLQH! ZLOO DSSHDU�

7R FRQILJXUH WKH VRIWZDUH SDUDPHWHUV RI KDUGZDUH RSWLRQV WKDW ZHUH VHOHFWHG
IURP WKH 1HZ ïï &RQWUROOHU 7\SH PHQX� GRXEOH�FOLFN RQ D SDUDPHWHU EXWWRQ
DQG VHOHFW WKH QHZ YDOXH IURP WKH SRS�XS PHQX�

)LJXUH �

7KH OLVW EHORZ GHVFULEHV WKH IXQFWLRQ RI HDFK EXWWRQ VHOHFWLRQ LQ WKH 1HZ ïï
&RQILJXUDWLRQ SDUDPHWHUV PHQX� 7KH 1HZ ïï &RQILJXUDWLRQ SDUDPHWHUV
PHQX DOORZV \RX WR FRQILJXUH WKH VRIWZDUH SDUDPHWHUV RI KDUGZDUH RSWLRQV
WKDW ZHUH VHOHFWHG IURP WKH 1HZ ïï &RQWUROOHU 7\SH PHQX�

$QDORJ ,QSXW � 7\SH 'LVSOD\V WKH DFWLYH LQSXW W\SH� 7KHUPRFRXSOH� 57'� RU
$QDORJ�

$QDORJ ,QSXW � 7\SH 'LVSOD\V WKH DFWLYH LQSXW � W\SH� ��� 9'& RU ���� P$�

6FDOLQJ 8QLW 'LVSOD\V WKH DFWLYH XQLW RI PHDVXUH IRU \RXU SURFHVV� )�  )DKU�
HQKHLW� .�  .HOYLQ� P  PHWHU� P�V  PHWHU�VHFRQG� I�V  IHHW�VHFRQG� HWF�

&RQILJXULQJ WKH (6���
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'HFLPDO 3RLQW 'LVSOD\V WKH DFWLYH QXPEHU RI GHFLPDO SODFHV WR EH GLVSOD\HG
RQ WKH FRQWUROOHU�

6FDOLQJ /RZHU /LPLW 'LVSOD\V WKH VFDOH YDOXH IRU WKH FRQWUROOHU WR GLVSOD\ IRU
WKH ORZHVW LQSXW YDOXH� �1RWH� 7KLV VKRXOG RQO\ EH FKDQJHG RQ DQ DQDORJ W\SH
LQSXW� 7KHUPRFRXSOH DQG 57' LQSXWV DUH SUH�VFDOHG��

6FDOLQJ 8SSHU /LPLW 'LVSOD\V WKH VFDOH YDOXH IRU WKH FRQWUROOHU WR GLVSOD\ IRU
WKH KLJKHVW LQSXW YDOXH� �1RWH� 7KLV VKRXOG RQO\ EH FKDQJHG RQ DQ DQDORJ
W\SH LQSXW� 7KHUPRFRXSOH DQG 57' LQSXWV DUH SUH�VFDOHG��

%DQN 6HOHFW 0HWKRG �(6���; RQO\� 'LVSOD\V WKH RSHUDWLQJ PRGH� WLPH PRGH
RU EDQN PRGH� ,Q WLPH PRGH� WKH EDQN UXQV IRU D VSHFLILF SURJUDPPHG WLPH
SHULRG� ,Q QXPEHU PRGH� WKH EDQN VHOHFWHG UXQV LQGHILQLWHO\�

3URJUDP 0HWKRG �(6���3 RQO\� 'LVSOD\V WKH RSHUDWLQJ PRGH� 5DPS�6RDN RU
6RDN 6WHS�

��3,'���3,'�)X]]\ 7XUQV WKH )X]]\ /RJLF 21�2))� :LWK WKLV VHWWLQJ \RX PD\
FKRRVH WR UXQ WKH (6��� LQ 3,' RQO\ RU 3,' XVLQJ )X]]\ /RJLF�

+HDW�&RRO�6WDQGDUG 'LVSOD\V WKH DFWLYH FRQWUROOHU RSHUDWLRQ PHWKRG� KHDW�FRRO
RU VWDQGDUG�

1RWH� ,I KHDW�FRRO LV VHOHFWHG� (6�722/6 DXWRPDWLFDOO\ FRQILJXUHV WKH $QDORJ RS�
HUDWLRQ DVVLJQPHQW�

3RWHQWLRPHWHU ,QSXW 'LVSOD\V WKH DFWLYH SRWHQWLRPHWHU LQSXW VWDWXV� 8VHG
�VOLGH ZLUH IHHGEDFN PRGH� RU 1RW XVHG �YHORFLW\ PRGH� ZKHUH WKH SRVLWLRQ LV
VWRUHG LQ PHPRU\ EDVHG XSRQ D WUDYHO WLPH��

1RWH� 7KLV GLVSOD\ ZLOO EH DFWLYDWHG RQO\ ZKHQ XVLQJ D YDOYH�SRVLWLRQLQJ W\SH FRQ�
WUROOHU �(6���B�553B B B ��

&DVFDGH�6WDQGDUG 'LVSOD\V WKH DFWLYH VHOHFWLRQ IRU FRQWUROOHU RSHUDWLRQ� LQWHU�
QDO FDVFDGH RU VWDQGDUG�

%&' &RP�'LJLWDO ,�2 'LVSOD\V WKH DFWLYH ,�2 VHOHFWLRQ� 'LJLWDO ,�2 �VWDQGDUG� RU
%&' FRP �%&' FRPPXQLFDWLRQV��

/LQH 1RLVH 5HGXFWLRQ 'LVSOD\V WKH DFWLYH SRZHU VRXUFH W\SH� �� +] �(XUR�
SHDQ DQG -DSDQHVH� RU �� +] �VWDQGDUG 8�6���

� $QDORJ 2SHUDWLRQ $VVLJQPHQW 7DEOH
7KH $QDORJ 2SHUDWLRQ 7DEOH �)LJXUH �� GLVSOD\V DOO RI WKH PDWKHPDWLFDO IXQF�
WLRQV IRU HDFK RI WKH (6���·V ,�2 SRLQWV LQFOXGLQJ VFDOLQJ� DGGLQJ� VXEWUDFWLQJ�
PXOWLSO\LQJ� VTXDUH URRW� HWF� <RX GR QRW QHHG WR PDNH DQ\ FKDQJHV WR WKH
$QDORJ 2SHUDWLRQ $VVLJQPHQW 7DEOH XQOHVV \RXU SURFHVV UHTXLUHV VSH�
FLDO PDWKHPDWLFDO IXQFWLRQV VXFK DV VWUDLJKW OLQH DSSUR[LPDWLRQ� HWF�
:KLOH LQ PRVW FDVHV QR FKDQJHV DUH QHHGHG� LW LV UHFRPPHQGHG WKDW \RX
UHYLHZ WKH WDEOH VR WKDW \RX NQRZ KRZ WKH FRQWUROOHU LV VHW XS WR RSHUDWH� ,I
FKDQJHV DUH UHTXLUHG� VLPSO\ VHOHFW WKH YDOXH \RX ZLVK WR PRGLI\ E\ FOLFNLQJ
RQ LW ZLWK WKH FXUVRU DQG VHOHFW IURP WKH SRS�XS PHQX�

:KHQ GRQH� VHOHFW (6&�([LW WR UHWXUQ WR WKH 0DLQ 0HQX�

$QDORJ 2SHUDWLRQ $VVLJQPHQW 7DEOH



�

)LJXUH �

<RX KDYH QRZ FRPSOHWHG WKH VWHSV QHFHVVDU\ WR VHWXS \RXU FRQWUROOHU� 1RZ
UHIHU WR WKH DSSURSULDWH VHFWLRQ RI WKLV PDQXDO WR FRQWLQXH VHWWLQJ XS WKH
(6��� IRU VSHFLILF RSHUDWLRQV�

$QDORJ 2SHUDWLRQ $VVLJQPHQW 7DEOH
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6(&7,21 �
&DVFDGH &RQWURO

�ï� 'HILQLWLRQ RI &DVFDGH &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RQYHQWLRQDO &RQWURO 0HWKRG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� &DVFDGH &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� (6��� ,QWHUQDO &DVFDGH &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6WDUW�8S 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 2SHUDWLRQ DQG 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� /LPLW &\FOH 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7XQLQJ WKH 3ULPDU\ /RRS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� $SSOLFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &KHPLFDO 5HDFWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7RXFKOHVV &ORWKHV 'U\HU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� *DV 6ROGHU 0DFKLQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 9DFXXP 3URFHVVLQJ )XUQDFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 'HILQLWLRQ RI &DVFDGH &RQWURO
&DVFDGH FRQWURO LV XVHG LQ SURFHVVHV ZKHUH PRUH WKDQ RQH LWHP LQ WKH SUR�
FHVV QHHGV WR EH FRQWUROOHG WR DFKLHYH WKH GHVLUHG UHVXOW� $Q H[DPSOH ZRXOG
EH FRQWUROOLQJ IXUQDFH WHPSHUDWXUH E\ FRQWUROOLQJ WKH IXHO VXSSO\ WR WKH IXU�
QDFH�

�ï�ï� &RQYHQWLRQDO &RQWURO 0HWKRG

,Q WKH IROORZLQJ H[DPSOH D JDV IXUQDFH �)LJXUH �� LV FRQWUROOHG ZLWK D VLQJOH
FRQWUROOHU� 7KH IXUQDFH UHTXLUHV D ORQJ WLPH IRU WKH LQWHUQDO WHPSHUDWXUH WR
FKDQJH� RQFH WKH JDV IORZ KDV EHHQ DGMXVWHG�

:KHQ WKH SUHVVXUH LQ WKH JDV OLQH IOXFWXDWHV� WKLV FDXVHV XQZDQWHG FKDQJHV
LQ WKH IORZ RI JDV WR WKH IXUQDFH DQG FDXVHV XQZDQWHG WHPSHUDWXUH FKDQJHV�
7KH FKDQJH LQ JDV IORZ FDQQRW EH GHWHFWHG E\ WKH FRQWUROOHU XQWLO LW LV UH�
IOHFWHG DV D WHPSHUDWXUH FKDQJH LQ WKH IXUQDFH�

(�$;

7HPSHUDWXUH
VHQVRU

)XUQDFH

9DOYH

09

)XHO

39

63

'LVWXUEDQFH

)XUQDFH
WHPSHUDWXUH

)XHO IORZ

'LVWXUEDQFH

&RQWUROOHU 7HPSHUDWXUH SURFHVV

63 '9 7& 09 �)XUQDFH� 39

)LJXUH �

63

63

&DVFDGH &RQWURO 6HFWLRQ �ï�



��

�ï� &DVFDGH &RQWURO
8QOLNH FRQYHQWLRQDO FRQWURO PHWKRGV ZKLFK XVH D VLQJOH FRQWURO ORRS WR PRQL�
WRU DQG UHJXODWH� FDVFDGH FRQWURO XVHV WZR FRQWURO ORRSV WR FRQWURO SURFHVVHV
ZKHUH PRUH WKDQ RQH LWHP LQ WKH SURFHVV QHHGV WR EH FRQWUROOHG WR DFKLHYH
WKH GHVLUHG UHVXOW� $Q H[DPSOH ZRXOG EH FRQWUROOLQJ IXUQDFH WHPSHUDWXUH E\
FRQWUROOLQJ WKH IXHO VXSSO\ WR WKH IXUQDFH�

,Q WKLV H[DPSOH �)LJXUH ��� WKH SULPDU\ ORRS FRQWUROV WKH WHPSHUDWXUH LQVLGH
WKH IXUQDFH� DQG WKH VHFRQGDU\ ORRS FRQWUROV WKH IXHO IORZ�

(�$;�/

7HPSHUDWXUH
VHQVRU

)XUQDFH

9DOYH

09

)XHO

39

63

'LVWXUEDQFH

(�$;

)ORZ FRQWUROOHU

7HPSHUDWXUH FRQWUROOHU

3ULPDU\ ORRS

)ORZ VHQVRU

39�

63�

)LJXUH �

6HFRQGDU\ ORRS

7R PDLQWDLQ WKH SURSHU WHPSHUDWXUH LQ WKH IXUQDFH� ZH QHHG WR FRQWURO WKH
DPRXQW RI JDV IHG WR WKH IXUQDFH WR PDLQWDLQ WHPSHUDWXUH� EXW ZH PXVW DOVR
WU\ WR FRPSHQVDWH IRU IOXFWXDWLRQV LQ WKH JDV OLQH ZKLFK FUHDWH XQZDQWHG
FKDQJHV LQ WHPSHUDWXUH �)LJXUH ���

)XUQDFH
WHPSHUDWXUH

)XHO IORZ

'LVWXUEDQFH

)LJXUH �
63

63
5HVSRQVH XVLQJ
FRQYHQWLRQDO FRQWURO

5HVSRQVH XVLQJ
FDVFDGH FRQWURO

&DVFDGH FRQWURO XVHV WZR FRQWURO ORRSV WR FRQWURO D SURFHVV� ,Q RXU IXUQDFH
H[DPSOH� WKH SULPDU\ ORRS LV XVHG WR FRQWURO WKH WHPSHUDWXUH LQ WKH IXUQDFH
E\ VHWWLQJ WKH IORZ UDWH RI WKH JDV HQWHULQJ WKH IXUQDFH� 7KH VHFRQGDU\ ORRS LV
XVHG WR PDLQWDLQ D VWHDG\ IORZ UDWH E\ FRPSHQVDWLQJ IRU SUHVVXUH IOXFWXDWLRQ
LQ WKH JDV OLQH �)LJXUH ���

3ULPDU\ ORRS
FRQWUROOHU

7HPSHUDWXUH
SURFHVV

63 '9
7&

09 396HFRQGDU\
ORRS FRQWUROOHU

)ORZ SURFHVV

3ULPDU\ ORRS

6HFRQGDU\ ORRS

39�
)&

63� '9�

'9  39 � 63 '9�  39� � 63�

)LJXUH �

&DVFDGH &RQWURO 6HFWLRQ �ï�



��

7KH RXWSXW RI WKH SULPDU\ ORRS FRQWUROOHU LV XVHG WR HVWDEOLVK WKH VHW SRLQW RI
WKH VHFRQGDU\ FRQWUROOHU� 7KH VHFRQGDU\ FRQWUROOHU DFWV DV D VODYH �)LJXUH ��
WR WKH SULPDU\ FRQWUROOHU� 7KH SULPDU\ FRQWUROOHU PRQLWRUV WKH WHPSHUDWXUH�
DQG WHOOV WKH VHFRQGDU\ FRQWUROOHU ZKLFK IORZ UDWH WR PDLQWDLQ�

)LJXUH �

(�$;�/

7HPSHUDWXUH
VHQVRU

)XUQDFH

9DOYH

09

)XHO

39

63

'LVWXUEDQFH

(�$;

)ORZ FRQWUROOHU

7HPSHUDWXUH FRQWUROOHU

3ULPDU\
ORRS

)ORZ VHQVRU

39�

63�

6HFRQGDU\ ORRS

�ï�ï� (6��� ,QWHUQDO &DVFDGH &RQWURO
7KH (6��� RIIHUV D YHU\ HIILFLHQW PHDQV RI HVWDEOLVKLQJ D FDVFDGH FRQWURO
V\VWHP� ZKLFK HOLPLQDWHV WKH UHTXLUHPHQW IRU D VHFRQG FRQWUROOHU� 7KH (6���
FRQWUROOHU KDV WZR FRQWURO ORRSV EXLOW LQWR WKH VDPH FRQWUROOHU ZKLFK LV UHIHUUHG
WR DV LQWHUQDO FDVFDGH FRQWURO � 7KH HTXLYDOHQW ZLULQJ IRU DQ (6��� V\VWHP LV
VKRZQ LQ WKH )LJXUH ��

7HPSHUDWXUH
VHQVRU

)XUQDFH

9DOYH

09

39

)ORZ VHQVRU

39�

(6���

$,�

$,�

$��

)LJXUH �

&DVFDGH &RQWURO 6HFWLRQ �ï�



��

$Q\ W\SH RI (6���B�B B :B B B BFDQ EH XVHG WR SHUIRUP FDVFDGH FRQWURO�
7KH : VLJQLILHV WKH FRQWUROOHU KDV WZR DQDORJ LQSXWV� )LJXUH � VKRZV D ZLULQJ
GLDJUDP IRU RXU IXUQDFH H[DPSOH� $QDORJ LQSXW � LV RSHUDWLQJ DV WKH SULPDU\
LQSXW� DQG DQDORJ LQSXW � LV DFWLQJ DV RXU VHFRQGDU\ LQSXW� $QDORJ RXWSXW �
RSHUDWHV DV WKH SULPDU\ FRQWURO RXWSXW WR WKH YDOYH DFWXDWRU�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

�� ��

9DOYH

)ORZ 6HQVRU

���� P$

���� P$

�

ï

�

ï

7KHUPRFRXSOH

$OO $QDORJ
,QSXW �.��

&7

&7 ,QSXW

�

ï

3RZHU
VXSSO\

�

ï

�

ï
$,�

�

$��

)LJXUH �

$,�

�ï�ï� 6WDUW�8S 3URFHGXUH
1RWH� )RU WKH IROORZLQJ SURFHGXUHV� WKH (6��� PXVW EH SRZHUHG XS DQG FRQQHFWHG

WR WKH &20 SRUW RI WKH FRPSXWHU UXQQLQJ (6�722/6 YLD DQ 56���� FDEOH�

�� ,I \RX KDYHQ·W DOUHDG\ GRQH VR� IROORZ WKH UHJLVWUDWLRQ DQG FRQILJXUDWLRQ
VHW XS JXLGHOLQHV DW WKH EHJLQQLQJ RI WKLV PDQXDO�

�� )URP WKH (6�722/6 0HQX� GRXEOH�FOLFN RQ WKH 6HWWLQJ �2IIOLQH! LFRQ�
7KH 6HWWLQJ 0HQX �2IIOLQH! ZLOO DSSHDU �)LJXUH ���

)LJXUH �

&DVFDGH &RQWURO 6HFWLRQ �ï�



��

�� 'RXEOH�FOLFN RQ WKH $QDORJ RSHU EXWWRQ� 7KH $QDORJ RSHUDWLRQV DVVLJQ�
PHQW PHQX ZLOO DSSHDU �)LJXUH ���

1RWH� 2QO\ WKH ILUVW VL[ HQWULHV DUH VKRZQ LQ WKH $QDORJ RSHUDWLRQ DVVLJQPHQW ZLQ�
GRZ� 8VH WKH VFUROO EDU WR YLHZ WDEOH HQWULHV �� �� �� � DQG XS�

)LJXUH �

$QDORJ DVVLJQPHQW �� �� �� DQG � PDNH WKH LQWHUQDO FRQQHFWLRQV� 7KHVH FRQ�
QHFWLRQV DOORZ WKH IROORZLQJ IXQFWLRQV WR EH SHUIRUPHG�

� $QDORJ LQSXW � WR EH XVHG DV WKH 39 RI WKH VHFRQGDU\ ORRS�
� 7KH RXWSXW RI ORRS � WR DFW DV D VHWSRLQW �&63� RI ORRS ��
� $QDORJ DVVLJQPHQW &ROXPQ � PRYHV 39� WR DQ LQWHUQDO EXIIHU ZKLFK ZH
FDQ WKHQ GLVSOD\ RQ WKH IURQW SDQHO RI WKH FRQWUROOHU�

7KH FRQWUROOHU LV FRQILJXUHG IRU FDVFDGH FRQWURO RSHUDWLRQ E\ GHIDXOW� 1R
FKDQJHV DUH QHFHVVDU\ WR WKLV WDEOH XQOHVV VSHFLDO IXQFWLRQV DUH QHHGHG�
3URFHHG WR 2SHUDWLRQ DQG 7XQLQJ�

�ï� 2SHUDWLRQ DQG 7XQLQJ
,W LV QHFHVVDU\ WR UHPHPEHU WKDW LQ FDVFDGH FRQWURO FRQILJXUDWLRQV WKHUH DUH
HVVHQWLDOO\ WZR VHSDUDWH 3,' FRQWURO ORRSV� 7KH (6���·V DXWRWXQLQJ IHDWXUH
FDQ QRW EH LQYRNHG ZKHQ VHWWLQJ XS WKH FRQWUROOHU IRU &DVFDGH &RQWURO RSHUD�
WLRQ� 7KHUHIRUH� WKH VHFRQGDU\ ORRS PXVW EH WXQHG PDQXDOO\ RU E\ XVLQJ WKH
)X]]\ /RJLF )LQH 7XQLQJ PHWKRG� DV GHVFULEHG LQ 6HFWLRQ ������

1RWH� ,Q FDVFDGH FRQWURO DSSOLFDWLRQV� LW LV UHTXLUHG WR DFFXUDWHO\ WXQH WKH VHFRQG�
DU\ ORRS ILUVW�

7KHUH DUH WZR GLIIHUHQW PHWKRGV RI WXQLQJ WKH VHFRQGDU\ ORRS� 7KH\ DUH�

�� /LPLW &\FOH 7XQLQJ� 6HFWLRQ �����
�� )X]]\ /RJLF )LQH 7XQLQJ� 6HFWLRQ �����

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�ï�ï� /LPLW &\FOH 7XQLQJ

&DXWLRQ� /LPLW &\FOH 7XQLQJ PD\ EH XVHG DV ORQJ DV \RXU SURFHVV ZLOO QRW EH
QHJDWLYHO\ DIIHFWHG E\ WKH JHQHUDWLRQ RI D OLPLW F\FOH� ,I \RXU SURFHVV RU
V\VWHP VDIHW\ ZLOO EH FRPSURPLVHG E\ WKH JHQHUDWLRQ RI D OLPLW F\FOH�
UHIHU WR WKH )X]]\ /RJLF )LQH 7XQLQJ 0HWKRG ODWHU LQ WKLV VHFWLRQ�

7KH /LPLW &\FOH PHWKRG RI WXQLQJ D &DVFDGH &RQWURO ORRS IRUFHV WKH SURFHVV
LQWR D UHSHDWLQJ RVFLOODWLRQ� RU KXQWLQJ VWDWH� ,W LV DFKLHYHG E\ XVLQJ D SURSRU�
WLRQDO EDQG HTXDO WR RQH KXQGUHG SHUFHQW RI IXOO VFDOH�

+XQWLQJ SHULRG �W�

+XQWLQJ ZLGWK39

)LJXUH �

63

39

%\ IRUFLQJ \RXU SURFHVV LQWR DQ RVFLOODWLQJ VWDWH RI RSHUDWLRQ� \RX DUH DEOH WR
REVHUYH WKH 3HDN�WR�3HDN WHPSHUDWXUH WKDW LW ZLOO DFKLHYH DV ZHOO DV KRZ IDVW
LW ZLOO UHDFW WR WKH RVFLOODWLRQ� %\ IRUFLQJ WKH SURFHVV WR RVFLOODWH� \RX DUH DO�
ORZLQJ LW WR DWWDLQ LWV QDWXUDO RU UHVRQDQW VWDWH� UHSUHVHQWHG E\ ¶W· LQ )LJXUH ��
7KH SHULRG ¶W· ZLOO EH XVHG WR FDOFXODWH WKH 3� , DQG ' YDOXHV WKDW ZLOO SURYLGH
\RX ZLWK WKH RSWLPXP SHUIRUPDQFH RI WKH (6����

,VRODWLQJ WKH VHFRQGDU\ /RRS
1RWH� <RX PXVW KDYH WKH FRQWUROOHU SRZHUHG XS DQG WKH FRPPXQLFDWLRQ FDEOH

LQVWDOOHG EHWZHHQ WKH FRPSXWHU DQG (6���� 7KLV SURFHGXUH DOVR UHTXLUHV
WKDW (6�722/6 EH LQ WKH ´RSWLPL]H�XQHIIHFWµ PRGH �VHH 6HFWLRQ �����

7KH ILUVW VWHS LQ WXQLQJ WKH VHFRQGDU\ ORRS LV WR LVRODWH LW IURP WKH SULPDU\
ORRS� ,VRODWH WKH VHFRQGDU\ ORRS IURP WKH SULPDU\ ORRS DV IROORZV�
�� 6HOHFW WKH &KHFN FRQWURO LFRQ IURP WKH (6�722/6 PHQX E\ GRXEOH�

FOLFNLQJ RQ LW �)LJXUH ���� 7KH &KHFN FRQWURO PHQX DSSHDUV

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� ,Q WKH &KHFN FRQWURO PHQX FOLFN RQ )��&RPPDQG �)LJXUH ����

)LJXUH ��

�� )URP WKH SRS�XS PHQX VHOHFW &KDQJH &DVFDGH 23(1�&/26(' � WKHQ VH�

OHFW 23(1 � $QRWKHU SRS�XS PHQX WKHQ FRQILUPV VZLWFKLQJ FDVFDGH WR
RSHQ�

�� 6HOHFW (17� 2. WR FRQILUP�

�� 6HOHFW (6&�&DQFHO WR UHWXUQ WR WKH &KHFN FRQWURO PHQX�

7KH VHFRQGDU\ ORRS QRZ LV LQGHSHQGHQWO\ FRQWUROOHG IURP WKH SULPDU\ ORRS E\
WKH (6���� )LJXUH �� UHSUHVHQWV DQ RSHQ FDVFDGH ORRS ZLWK WKH VHFRQGDU\
ORRS LVRODWHG� 1RWH WKDW WKH VHFRQGDU\ ORRS LV WKH RQO\ ORRS EHLQJ FRQWUROOHG�

SULPDU\

VHFRQGDU\

&DVFDGH GLVDEOHG

6HFRQGDU\
ORRS

)ORZ FRQWUROOHU

7KHUPRFRXSOH

)LJXUH ��

3ULPDU\ ORRS
&RQWUROOHU

6HFRQGDU\ ORRS
&RQWUROOHU

)ORZ
3URFHVV

7HPS
3URFHVV

6HFRQGDU\ ORRS

3ULPDU\ ORRS

&DVFDGH
RSHQ

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

6HWWLQJ 6HFRQGDU\ /RRS 3,' 9DOXHV

%\ LVRODWLQJ WKH VHFRQGDU\ ORRS IURP WKH SULPDU\ ORRS� \RX DUH DEOH WR YLHZ�
PRGLI\ WKH VHFRQGDU\ 3,' ORRS GHIDXOW VHWWLQJV�

1RWH� ,I \RX DUH IDPLOLDU ZLWK \RXU V\VWHP 3,' YDOXHV� XVH WKHP LQ SODFH RI WKH GH�
IDXOW YDOXHV� ,I \RX GRQ·W NQRZ \RXU V\VWHP·V 3,' YDOXHV� XVH WKH GHIDXOW YDO�
XHV�

�� )URP WKH &KHFN FRQWURO PHQX� VHOHFW )��3DUDP �

�� )URP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ VHOHFW 3,' SDUDP �

)LJXUH ��

�� (QWHU WKH EDQN QXPEHU DQG VHOHFW WKH (17� 2. EXWWRQ�
�� )URP WKH SRS�XS� GRXEOH�FOLFN RQ ¶3· �)LJXUH ���� 1RWH WKDW WKH GHIDXOW

YDOXH LV ���� ZKLFK VKRXOG EH DGHTXDWH IRU PRVW DSSOLFDWLRQV� ,I D QHZ
YDOXH LV GHVLUHG� VLPSO\ W\SH LQ WKH QHZ YDOXH�

�� 6HOHFW (17� 2. EXWWRQ�
�� 6FUROO GRZQ DQG VHOHFW ¶,·� 1RWH WKDW WKH GHIDXOW YDOXH LV �� VHFRQGV

ZKLFK VKRXOG EH DGHTXDWH IRU PRVW DSSOLFDWLRQV� ,I D QHZ YDOXH LV GH�
VLUHG� VLPSO\ W\SH LQ WKH QHZ YDOXH�

�� 6HOHFW (17� 2. EXWWRQ�
�� 6FUROO GRZQ DQG VHOHFW ¶'·� 1RWH WKDW WKH GHIDXOW YDOXH LV � VHFRQGV

ZKLFK VKRXOG EH DGHTXDWH IRU PRVW DSSOLFDWLRQV� ,I D QHZ YDOXH LV GH�
VLUHG� VLPSO\ W\SH LQ WKH QHZ YDOXH�

�� 6HOHFW (17� 2. EXWWRQ�

��� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH SRS�XS ZLQGRZ�
��� $ QHZ ZLQGRZ DSSHDUV WKDW ZLOO OHW \RX FKDQJH 3,' EDQN �·V LI \RX ZLVK

WR� 7KHQ VHOHFW (6&�&DQFHO �

��� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI
WKH VFUHHQ�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

6HWWLQJ WKH )L[HG 9DOXH 6HW 3RLQW IRU WKH 6HFRQGDU\ /RRS �)63��

1RWH� ,I \RX NQRZ ZKDW WKH VHWSRLQW RI \RXU VHFRQGDU\ ORRS VKRXOG EH� XVH WKH IRO�
ORZLQJ SURFHGXUH� ,I \RX GR QRW NQRZ� JR WR WKH 0DQXDO 2XWSXW &RQWURO PHWK�
RG ODWHU LQ WKLV VHFWLRQ�

%HFDXVH WKH SULPDU\ ORRS KDV EHHQ WHPSRUDULO\ GLVFRQQHFWHG IURP WKH VHF�
RQGDU\ ORRS� LWV RXWSXW LV QR ORQJHU DYDLODEOH DV WKH VHWSRLQW RI WKH VHFRQGDU\
ORRS� 7KHUHIRUH� \RX ZLOO QHHG WR HVWDEOLVK DQ DSSUR[LPDWH YDOXH IRU WKH VHF�
RQGDU\ ORRS VHWSRLQW� 7KLV DSSUR[LPDWH YDOXH VKRXOG EH NQRZQ WR WKH RSHUD�
WRU�HQJLQHHU ZLWK D NQRZOHGJH RI WKH V\VWHP� ,I LW LV QRW NQRZQ \RX FDQ XVH
WKH 0DQXDO 2XWSXW &RQWURO PHWKRG GHVFULEHG ODWHU LQ WKLV VHFWLRQ� 3OHDVH
QRWH WKDW WKH XQLW RI WKH 63� LV D SHUFHQWDJH YDOXH� 7KH RXWSXW YDULDEOH RI WKH
SULPDU\ ORRS FDQ EH VHW DQ\ ZKHUH EHWZHHQ �� �)XOO\ 2))� DQG ���� �)XOO\
21��

�� )URP WKH (6�722/6 PHQX� VHOHFW &KHFN FRQWURO�

�� )URP WKH &KHFN FRQWURO PHQX� VHOHFW )��3DUDP �

1RWH� $OO WKH RSWLRQV RQ WKH OHIW VLGH RI WKH VFUHHQ ZLOO FKDQJH DV VKRZQ LQ
)LJXUH ��

)LJXUH ��

�� 6HOHFW $GM SDUDP �

�� 6FUROO GRZQ DQG VHOHFW )L[HG 63 �VHFRQGDU\ ORRS� IURP WKH SRS�XS
PHQX�

�� ,Q WKH SRS�XS ZLQGRZ� W\SH LQ WKH SHUFHQWDJH RI RXWSXW WKDW \RX ZDQW IRU
WKH VHWSRLQW RI \RXU VHFRQGDU\ ORRS� WKHQ SUHVV WKH �(QWHU! NH\ RQ WKH
NH\ERDUG�

�� 6HOHFW (17� 2. EXWWRQ�

�� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH SRS�XS PHQX�

�� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI
WKH VFUHHQ WR UHWXUQ WR WKH PDLQ PHQX�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

'LVSOD\LQJ 3URFHVV 7UHQGV
8VH WKH IROORZLQJ SURFHGXUH WR GLVSOD\ ORRS SURFHVV YDOXHV �39�� 69� DQG
09� RQ \RXU FRPSXWHU� <RX ZLOO QHHG WR PRQLWRU WKLV GLVSOD\ WR PHDVXUH KXQW�
LQJ DQG ZLGWK WR GHWHUPLQH 3,' YDOXHV IRU WKH SULPDU\ DQG VHFRQGDU\ ORRSV�

�� )URP WKH &KHFN FRQWUROV PHQX� VHOHFW 7UHQG 6HWWLQJ �

�� )URP WKH SRS�XS PHQX� VHOHFW 7UHQG ,WHP �)LJXUH ����

)LJXUH ��

�� 6HOHFW 7UHQG ,WHP � �*UHHQ� %ROG /LQH�� 5HIHU WR )LJXUH ���

�� )URP WKH SRS�XS PHQX� VHOHFW 63� �

�� 6HOHFW 7UHQG ,WHP � �5HG� )LQH /LQH��

�� )URP WKH QHZ SRS�XS PHQX� VHOHFW 39� � 09 LV DXWRPDWLFDOO\ VHW XS WR
GLVSOD\ RQ (6�722/6�

�� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH SRS�XS ZLQGRZ WR UHWXUQ WR WKH
PDLQ PHQX�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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0DQXDO 2XWSXW &RQWURO �2SWLRQDO�
1RWH� 7KH IROORZLQJ SURFHGXUH FDQ EH XVHG WR DSSUR[LPDWH D YDOXH IRU 63� LI UH�

TXLUHG� RWKHUZLVH� SURFHHG WR WKH QH[W VHFWLRQ�

,W LV SRVVLEOH WR LQFUHPHQWDOO\ LQFUHDVH WKH 09 XQWLO WKH 39 FRPHV DV FORVH DV
SRVVLEOH WR WKH 63 WKDW \RX UHTXLUH� )ROORZ WKH VWHSV EHORZ XVLQJ VPDOO LQFUH�
PHQWDO LQFUHDVHV RI 09 WR UHDFK \RXU 63��

([DPSOH� <RXU V\VWHP  &RQWURO YDOYH �DEOH WR FRQWURO ���� FXELF IHHW RI JDV�
PLQ�� (6���� 63� LV HTXDO WR ���� I��P�

%HJLQ UXQQLQJ \RXU SURFHVV LQ D QRUPDO IDVKLRQ� 8VH WKH LQVWUXFWLRQV EHORZ
WR FKDQJH 09 WR ���� 5HFRUG WKH 09 DQG 39 WKDW \RX XVHG RQFH WKH IORZ RI
JDV KDV VWDELOL]HG� ,I WKH JDV IORZ LV QRW \HW DW ���� I��P� LQFUHDVH WKH 09
DJDLQ XVLQJ WKH LQVWUXFWLRQV EHORZ� 2QFH \RX JHW QHDU WKH 63� LQFUHDVH WKH
09 LQ VPDOOHU LQFUHPHQWV XQWLO \RX DUH DV FORVH DV SRVVLEOH WR WKH UHTXLUHG
63��

�� )URP WKH 0DLQ 0HQX� VHOHFW &KHFN FRQWURO�

�� 6HOHFW )��&RPPDQG �

�� 6FUROO GRZQ DQG VHOHFW $XWR�0DQXDO IURP WKH SRS�XS PHQX�

�� 6HOHFW 0DQXDO IURP WKH VHFRQG SRS�XS PHQX�

�� 6HOHFW (17� 2. ZKHQ SURPSWHG E\ (6�722/6�

�� 6HOHFW (6&�&DQFHO DQG JR EDFN WR WKH &KHFN FRQWURO PDLQ�
�� )URP WKH &KHFN FRQWURO PHQX� JR WR WKH OHIW VLGH RI WKH VFUHHQ DQG VH�

OHFW 0DQXDO �
�� )URP WKH SRS�XS ZLQGRZ� VHW WKH GHVLUHG RXWSXW YDOXH EHWZHHQ � DQG

���� ���  )XOO\ 2))� ����  )XOO\ 21�� DQG VHOHFW (17� 2. �
�� 3URFHHG WR WKH /LPLW &\FOH IRU \RXU VHFRQGDU\ ORRS�
��� 5HWXUQ WKH FRQWUROOHU EDFN WR $XWR PRGH�

6WDUWLQJ WKH /LPLW &\FOH DQG /RRS 3,' &DOFXODWLRQV
�� 0DNH VXUH WKDW WKH ORRS 3,' FRQVWDQWV DUH VHW WR� 3  ����

,  �� DQG '  ��
�� )URP WKH (6�722/6 PHQX VHOHFW &KHFN FRQWURO�

�� 6HOHFW )��581 �

�� )URP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ� VHOHFW 581 �
�� (QWHU WKH 3,' EDQN QXPEHU WKHQ SUHVV WKH �(QWHU! NH\ RQ WKH NH\�

ERDUG� $ FRQILUPDWLRQ ZLQGRZ DSSHDUV�

�� 6HOHFW (17� 2. �
�� 7KH FRQWUROOHU EHJLQV WR SHUIRUP DQ RVFLOODWLQJ FRQWURO SDWWHUQ RQ \RXU

SURFHVV� ,W LV YHU\ LPSRUWDQW WR PRQLWRU WKH +XQWLQJ :LGWK DQG +XQWLQJ
3HULRG DV FORVHO\ DV SRVVLEOH� 7KHVH YDOXHV ZLOO EH XVHG WR FDOFXODWH
\RXU ILQDO 3,' YDOXHV �)LJXUH ����

+XQWLQJ SHULRG �W�

+XQWLQJ ZLGWK

39�

)LJXUH ��

63�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

8VH WKH WDEOH EHORZ WR FDOFXODWH \RXU /RRS 3,' YDOXHV� ,Q WKH EDFN RI WKLV
PDQXDO� WKHUH LV D JHQHUDO GLVFXVVLRQ RI 3,' IRU \RXU UHYLHZ�

)XOO 3,' FRQWURO� 3, FRQWURO� 3 FRQWURO�

3  ��� ; 3URSRUWLRQDO
%DQG �� )6�

3  � ; +XQWLQJ :LGWK �� )6� 3  � ; 3URSRUWLRQDO %DQG
�� )6�

,  ��� ; +XQWLQJ 3HULRG
�WLPH LQ PLQXWHV�

,  ���� ; +XQWLQJ 3HULRG
�WLPH LQ PLQXWHV�

,  �

'  ����� ; +XQWLQJ
3HULRG �WLPH LQ PLQXWHV�

'  � '  �

:KHQ \RX KDYH FRPSOHWHG LQVHUWLQJ \RXU FDOFXODWHG VHFRQGDU\ ORRS 3,' YDO�
XHV LQWR WKH FRQWUROOHU �VHH VHWWLQJ VHFRQGDU\ ORRS 3,' YDOXHV HDUOLHU LQ WKLV
VHFWLRQ�� 5HWXUQ WR WKH &KHFN FRQWURO PHQX DQG UHFRQILJXUH WKH WUHQGLQJ
VFUHHQ WR GLVSOD\ SULPDU\ ORRS SURFHVV YDOXHV �39� 63� DQG 09�� 6HH WKH GLV�
SOD\LQJ SURFHVV YDOXHV VHFWLRQ HDUOLHU LQ WKLV FKDSWHU� 7KH VHFRQGDU\ ORRS LV
QRZ WXQHG�

�� 5HWXUQ EDFN WR WKH &KHFN FRQWURO PHQX DQG VWRS WKH FRQWUROOHU E\ VH�

OHFWLQJ WKH 5HVHW� 6WRS EXWWRQ�

�ï�ï� 7XQLQJ WKH 3ULPDU\ /RRS
1RWH� %HIRUH DWWHPSWLQJ WR WXQH WKH SULPDU\ ORRS� PDNH VXUH WR FORVH &DVFDGH E\

IROORZLQJ WKH VWHSV EHORZ�

�� )URP WKH (6�722/6 PHQX� VHOHFW &KHFN FRQWURO�

�� )URP WKH &KHFN FRQWURO PHQX� VHOHFW )��&RPPDQG �

�� )URP WKH SRS�XS PHQX� VHOHFW &DVFDGH 23(1�&/26(' �

�� 6HOHFWLRQV &DVFDGH 23(1 DQG &DVFDGH &/26(' DSSHDU�

�� 6HOHFW &DVFDGH &/26(' �

�� 6HOHFW (17� 2. ZKHQ SURPSWHG�

�� 6HOHFW (6&�&DQFHO WR UHWXUQ WR WKH &KHFN FRQWURO PHQX�

<RX KDYH QRZ UHFRQQHFWHG WKH 3ULPDU\ ORRS WR WKH 6HFRQGDU\ ORRS VR \RXU
FRQWURO FRQILJXUDWLRQ ZLOO ORRN OLNH )LJXUH ���

)LJXUH ��

SULPDU\

VHFRQGDU\

&DVFDGH GLVDEOHG

6HFRQGDU\
ORRS

)ORZ FRQWUROOHU

7KHUPRFRXSOH

3ULPDU\ ORRS
&RQWUROOHU

6HFRQGDU\ ORRS
&RQWUROOHU

)ORZ
3URFHVV

7HPS
3URFHVV

6HFRQGDU\ ORRS

3ULPDU\ ORRS

&DVFDGH
RSHQ

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

6HWWLQJ SULPDU\ ORRS 3,' YDOXHV

%HIRUH \RX FDQ VHW WKH 3,' YDOXHV� \RX PXVW VHW WKH 63 �VHW SRLQW� IRU WKH
SULPDU\ ORRS�

�� )URP WKH (6�722/6 PHQX� VHOHFW &KHFN FRQWURO�
�� $W WKH OHIW YHUWLFDO PHQX� VHOHFW &KDQJH 63� (QWHU WKH GHVLUHG VHW SRLQW�

�� 6HOHFW (17� 2. �

�� 6HOHFW (6&�&DQFHO IURP WKH SRS�XS ZLQGRZ�

�� 6HOHFW )�� 3DUDP �

�� 6HOHFW 3,'� 3DUDP IURP WKH YHUWLFDO PHQX IURP WKH OHIW VLGH RI WKH
VFUHHQ� $ SRS�XS PHQX ZLOO DSSHDU�

�� 6HOHFW WKH 3,' EDQN WKDW \RX DUH XVLQJ� 6HOHFW (17� 2. �
�� )URP WKH SRS�XS ZLQGRZ� VHOHFW 3� ,� DQG ' VHSDUDWHO\ DQG HQWHU WKH YDO�

XH \RX QHHG�

�� 6HOHFW (6&�([LW XQWLO \RX DUH EDFN WR WKH PDLQ PHQX RI WKH &KHFN &RQ�
WURO�

��� 5HIHU EDFN WR 6WDUWLQJ WKH /LPLW &\FOH DQG /RRS 3,' &DOFXODWLRQV WR
FRPSOHWH WXQLQJ WKH SULPDU\ ORRS�

<RX KDYH QRZ FRPSOHWHG WKH VHWXS UHTXLUHG IRU XVLQJ WKH /LPLW &\FOH 0HWKRG
RI GHWHUPLQLQJ 3,' YDOXHV� 3URFHHG WR )X]]\ /RJLF )LQH 7XQLQJ�

�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ
1RWH� ,I \RX KDYH DOUHDG\ WXQHG \RXU FRQWUROOHU XVLQJ WKH /LPLW &\FOH PHWKRG DQG

ZDQW WR XVH WKH )X]]\ /RJLF )LQH 7XQLQJ DV DQ HQKDQFHPHQW� WKHQ JR GLUHFW�
O\ WR WKH 8VLQJ 5XQ 0RGH VXEVHFWLRQ�

)X]]\ /RJLF )LQH 7XQLQJ PD\ EH VXEVWLWXWHG IRU WKH OLPLW F\FOH WXQLQJ PHWKRG
LI D OLPLW F\FOH DGYHUVHO\ HIIHFWV WKH SURFHVV RU V\VWHP VDIHW\� ,W PD\ DOVR EH
XVHG WR FRPSOHPHQW WKH /LPLW &\FOH PHWKRG WR HQKDQFH \RXU (6��� SHUIRU�
PDQFH�

)X]]\ /RJLF )LQH 7XQLQJ LV HIIHFWLYH RQO\ ZLWK 3, RU 3,' FRQWURO VWUDWHJLHV� ,I
\RX DUH RQO\ XVLQJ 3 FRQWURO� \RX PXVW FKDQJH WKH FRQVWDQWV PDQXDOO\� 7KH
HQJLQHHU RU RSHUDWRU LQ FKDUJH RI \RXU SURFHVV VKRXOG KDYH DQ DSSUR[LPDWH
LGHD RI WKHVH YDOXHV LQ RUGHU WR FRPSOHWH WKH WXQLQJ SURFHVV�

,VRODWLQJ WKH 6HFRQGDU\ /RRS
7KH ILUVW VWHS LQ WXQLQJ WKH VHFRQGDU\ ORRS LV WR LVRODWH LW IURP WKH SULPDU\
ORRS� ,VRODWH WKH VHFRQGDU\ ORRS IURP WKH SULPDU\ ORRS DV IROORZV�

1RWH� <RX PXVW KDYH WKH FRQWUROOHU SRZHUHG XS DQG WKH FRPPXQLFDWLRQ FDEOH
LQVWDOOHG EHWZHHQ WKH FRPSXWHU DQG (6����

�� 6HOHFW WKH &KHFN FRQWURO LFRQ E\ GRXEOH�FOLFNLQJ RQ LW� 7KH &KHFN FRQ�
WURO PHQX DSSHDUV

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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�� ,Q WKH &KHFN FRQWURO PHQX GRXEOH�FOLFN RQ )��&RPPDQG �)LJXUH ����

)LJXUH ��

�� )URP WKH SRS�XS PHQX VHOHFW &KDQJH &DVFDGH 23(1�&/26(' � WKHQ VH�

OHFW 23(1 � $QRWKHU SRS�XS PHQX WKHQ FRQILUPV VZLWFKLQJ FDVFDGH WR
RSHQ�

�� 6HOHFW (17� 2. WR FRQILUP�

�� 6HOHFW (6&� &DQFHO WR UHWXUQ WR WKH &KHFN FRQWURO PHQX�

7KH VHFRQGDU\ ORRS QRZ LV LQGHSHQGHQWO\ FRQWUROOHG IURP WKH SULPDU\ ORRS E\
WKH (6���� )LJXUH �� UHSUHVHQWV DQ RSHQ FDVFDGH ORRS ZLWK WKH VHFRQGDU\
ORRS LVRODWHG� 1RWH WKDW WKH VHFRQGDU\ ORRS LV WKH RQO\ ORRS EHLQJ FRQWUROOHG�

SULPDU\

VHFRQGDU\

&DVFDGH GLVDEOHG

6HFRQGDU\
ORRS

)ORZ FRQWUROOHU

7KHUPRFRXSOH

3ULPDU\ ORRS
&RQWUROOHU

6HFRQGDU\ ORRS
&RQWUROOHU

)ORZ
3URFHVV

7HPS
3URFHVV

6HFRQGDU\ ORRS

3ULPDU\ ORRS

&DVFDGH
RSHQ

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

6HWWLQJ 6HFRQGDU\ /RRS 3,' 9DOXHV

%\ LVRODWLQJ WKH VHFRQGDU\ ORRS IURP WKH SULPDU\ ORRS� \RX DUH DEOH WR YLHZ�
PRGLI\ WKH VHFRQGDU\ 3,' ORRS GHIDXOW VHWWLQJV�

1RWH� ,I \RX DUH IDPLOLDU ZLWK \RXU V\VWHP 3,' YDOXHV� XVH WKHP LQ SODFH RI WKH GH�
IDXOW YDOXHV� LI \RX GRQ·W NQRZ WKHP VLPSO\ XVH WKH GHIDXOWV�

1RWH� <RX PXVW KDYH WKH FRQWUROOHU SRZHUHG XS DQG WKH FRPPXQLFDWLRQ FDEOH
LQVWDOOHG EHWZHHQ WKH FRPSXWHU DQG (6����

�� )URP WKH &KHFN FRQWURO PHQX� VHOHFW )��3DUDP �

�� )URP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ VHOHFW 3,' SDUDP �

)LJXUH ��

�� )URP WKH SRS�XS� GRXEOH�FOLFN RQ ¶3· �)LJXUH ���� 1RWH WKDW WKH GHIDXOW
YDOXH LV ���� ZKLFK VKRXOG EH DGHTXDWH IRU PRVW DSSOLFDWLRQV� ,I D QHZ
YDOXH LV GHVLUHG� VLPSO\ W\SH LQ WKH QHZ YDOXH�

�� 6HOHFW (17� 2. EXWWRQ�
�� 6FUROO GRZQ DQG VHOHFW ¶,·� 1RWH WKDW WKH GHIDXOW YDOXH LV �� VHFRQGV

ZKLFK VKRXOG EH DGHTXDWH IRU PRVW DSSOLFDWLRQV� ,I D QHZ YDOXH LV GH�
VLUHG� VLPSO\ W\SH LQ WKH QHZ YDOXH�

�� 6HOHFW (17� 2. EXWWRQ�
�� 6FUROO GRZQ DQG VHOHFW ¶'·� 1RWH WKDW WKH GHIDXOW YDOXH LV � VHFRQGV

ZKLFK VKRXOG EH DGHTXDWH IRU PRVW DSSOLFDWLRQV� ,I D QHZ YDOXH LV GH�
VLUHG� VLPSO\ W\SH LQ WKH QHZ YDOXH�

�� 6HOHFW (17� 2. EXWWRQ�

�� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH SRS�XS ZLQGRZ�
��� $ QHZ ZLQGRZ DSSHDUV WKDW ZLOO OHW \RX FKDQJH 3,' EDQN �·V LI \RX ZLVK

WR� 7KHQ VHOHFW (6&�&DQFHO �

��� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI
WKH VFUHHQ�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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6HWWLQJ WKH )L[HG 9DOXH 6HW 3RLQW IRU WKH 6HFRQGDU\ /RRS �)63��
1RWH� ,I \RX NQRZ ZKDW WKH VHWSRLQW RI \RXU VHFRQGDU\ ORRS VKRXOG EH� XVH WKH IRO�

ORZLQJ SURFHGXUH� ,I \RX GR QRW NQRZ� JR WR WKH 0DQXDO 2XWSXW &RQWURO PHWK�
RG ODWHU LQ WKLV VHFWLRQ�

%HFDXVH WKH SULPDU\ ORRS KDV EHHQ WHPSRUDULO\ GLVFRQQHFWHG IURP WKH VHF�
RQGDU\ ORRS� LWV RXWSXW LV QR ORQJHU DYDLODEOH DV WKH VHWSRLQW RI WKH VHFRQGDU\
ORRS� 7KHUHIRUH� \RX ZLOO QHHG WR HVWDEOLVK DQ DSSUR[LPDWH YDOXH IRU WKH VHF�
RQGDU\ ORRS VHWSRLQW� 7KLV DSSUR[LPDWH YDOXH VKRXOG EH NQRZQ WR WKH RSHUD�
WRU�HQJLQHHU ZLWK D NQRZOHGJH RI WKH V\VWHP� ,I LW LV QRW NQRZQ \RX FDQ XVH
WKH 0DQXDO 2XWSXW &RQWURO PHWKRG GHVFULEHG ODWHU LQ WKLV VHFWLRQ� 3OHDVH
QRWH WKDW WKH XQLW RI WKH 63� LV D SHUFHQWDJH YDOXH� 7KH RXWSXW YDULDEOH RI WKH
SULPDU\ ORRS FDQ EH VHW DQ\ ZKHUH EHWZHHQ �� �)XOO\ 2))� DQG ���� �)XOO\
21��

�� )URP WKH (6�722/6 PHQX VHOHFW &KHFN FRQWURO�

�� )URP WKH &KHFN FRQWURO PHQX� VHOHFW )��3DUDP �

1RWH� $OO WKH RSWLRQV RQ WKH OHIW VLGH RI WKH VFUHHQ ZLOO FKDQJH DV VKRZQ LQ
)LJXUH ���

)LJXUH ��

�� 6HOHFW $GM SDUDP �
�� 6FUROO GRZQ DQG VHOHFW )L[HG 63 6HFRQGDU\ ORRS IURP WKH SRS�XS

PHQX�
�� ,Q WKH SRS�XS ZLQGRZ� W\SH LQ WKH SHUFHQWDJH RI RXWSXW WKDW \RX ZDQW IRU

WKH VHWSRLQW RI \RXU VHFRQGDU\ ORRS� DQG VHOHFW �(QWHU! RQ WKH NH\�
ERDUG�

�� 6HOHFW (17� 2. EXWWRQ�

�� 6HOHFW (17� 2. EXWWRQ�

�� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH SRS�XS PHQX�

�� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI
WKH VFUHHQ WR UHWXUQ WR WKH PDLQ PHQX�

'LVSOD\LQJ 3URFHVV 7UHQGV
8VH WKH IROORZLQJ SURFHGXUH WR GLVSOD\ ORRS SURFHVV YDOXHV �39�� 69� DQG
09� RQ \RXU FRPSXWHU� <RX ZLOO QHHG WR PRQLWRU WKLV GLVSOD\ WR PHDVXUH KXQW�
LQJ DQG ZLGWK WR GHWHUPLQH 3,' YDOXHV IRU WKH SULPDU\ DQG VHFRQGDU\ ORRSV�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� )URP WKH &KHFN FRQWUROV PHQX� VHOHFW 7UHQG 6HWWLQJ �

�� )URP WKH SRS�XS PHQX� VHOHFW 7UHQG ,WHP �)LJXUH ����

)LJXUH ��

�� 6HOHFW 7UHQG ,WHP � �*UHHQ� %ROG /LQH�� 5HIHU WR �)LJXUH ����

)LJXUH ��

�� )URP WKH SRS�XS PHQX� VHOHFW 63� �

�� 6HOHFW 7UHQG ,WHP � �5HG� )LQH /LQH��

�� )URP WKH QHZ SRS�XS PHQX� VHOHFW 39� � 09 LV DXWRPDWLFDOO\ VHW XS WR
GLVSOD\ RQ (6�722/6�

�� 6HOHFW WKH (6&�&DQFHO EXWWRQ IURP WKH SRS�XS ZLQGRZ WR UHWXUQ WR WKH
PDLQ PHQX�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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0DQXDO 2XWSXW &RQWURO �2SWLRQDO�
1RWH� 7KH IROORZLQJ SURFHGXUH FDQ EH XVHG WR DSSUR[LPDWH D YDOXH IRU 63� LI UH�

TXLUHG� ,I \RX GR QRW QHHG WR DSSUR[LPDWH WKLV YDOXH SURFHHG WR WKH QH[W VHF�
WLRQ�

,W LV SRVVLEOH WR LQFUHPHQWDOO\ LQFUHDVH WKH 09 XQWLO WKH 39 FRPHV DV FORVH DV
SRVVLEOH WR WKH 63 WKDW \RX UHTXLUH� )ROORZ WKH VWHSV EHORZ XVLQJ VPDOO LQFUH�
PHQWDO LQFUHDVHV RI 09 WR UHDFK \RXU 63��

([DPSOH� <RXU V\VWHP  &RQWURO YDOYH �DEOH WR FRQWURO ���� FXELF IHHW RI JDV�
PLQ�� (6���� 63� LV HTXDO WR ���� I��P�

%HJLQ UXQQLQJ \RXU SURFHVV LQ D QRUPDO IDVKLRQ� 8VH WKH LQVWUXFWLRQV EHORZ
WR FKDQJH 09 WR ���� 5HFRUG WKH 09 DQG 39 WKDW \RX XVHG RQFH WKH IORZ RI
JDV KDV VWDELOL]HG� ,I WKH JDV IORZ LV QRW \HW DW ���� I��P� LQFUHDVH WKH 09
DJDLQ XVLQJ WKH LQVWUXFWLRQV EHORZ� 2QFH \RX JHW QHDU WKH 63� LQFUHDVH WKH
09 LQ VPDOOHU LQFUHPHQWV XQWLO \RX DUH DV FORVH DV SRVVLEOH WR WKH UHTXLUHG
63��

�� )URP WKH 0DLQ 0HQX� VHOHFW &KHFN FRQWURO�

�� 6HOHFW )��&RPPDQG �

�� 6FUROO GRZQ DQG VHOHFW $XWR�0DQXDO IURP WKH SRS�XS PHQX�

�� 6HOHFW 0DQXDO IURP WKH VHFRQG SRS�XS PHQX�

�� 6HOHFW (17� 2. ZKHQ SURPSWHG E\ (6�722/6�

�� 6HOHFW (6&�&DQFHO DQG JR EDFN WR WKH &KHFN FRQWURO PDLQ�
�� )URP WKH &KHFN FRQWURO PHQX� JR WR WKH OHIW VLGH RI WKH VFUHHQ DQG VH�

OHFW 0DQXDO �
�� )URP WKH SRS�XS ZLQGRZ� HQWHU WKH DSSURSULDWH RXWSXW YDOXH� � WR ����

���  )XOO\ 2))� ����  )XOO\ 21�� DQG VHOHFW 2�.�
�� 3URFHHG WR WKH /LPLW &\FOH IRU \RXU VHFRQGDU\ ORRS�
��� 5HWXUQ WKH FRQWUROOHU EDFN WR WKH DXWR PRGH�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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8VLQJ 5XQ 0RGH
�� 6HOHFW &KHFN FRQWURO IURP WKH (6�722/6 PHQX�

�� 6HOHFW )��5XQ �

�� )URP WKH QHZ YHUWLFDO PHQX RQ WKH OHIW VLGH RI \RXU VFUHHQ� VHOHFW 5XQ �
�� (QWHU WKH 3,' EDQN QXPEHU� WKHQ SUHVV WKH �(QWHU! NH\ RQ WKH NH\�

ERDUG� $ FRQILUPDWLRQ ZLQGRZ FRPHV XS WR YHULI\ WKH 581 &200$1'�

6HOHFW WKH (17� 2. EXWWRQ�

&KHFN WKH VWDUW�XS UHVSRQVH RI WKH FRQWUROOHU E\ PRQLWRULQJ LW IURP WKH FRQ�
WUROOHU RU IURP &KHFN FRQWURO PHQX WUHQG YLHZ�

,I WKH SHUIRUPDQFH RI WKH FRQWUROOHU LV QRW VDWLVIDFWRU\� \RX PD\ LPSURYH WKH
SHUIRUPDQFH RI WKH (6��� E\ XVLQJ WKH )X]]\ /RJLF )LQH 7XQH� )ROORZ WKHVH
VWHSV WR JHW WR WKH )LQH 7XQH SRUWLRQ RI WKH (6�722/6 SURJUDP�

�� )URP WKH (6�722/6 PHQX VHOHFW &KHFN FRQWURO�

�� 6HOHFW ([HF )�7� �([HFXWH )LQH 7XQLQJ� EXWWRQ�
�� <RX VKRXOG QRZ VHH D SRS�XS ZLQGRZ WKDW SURPSWV \RX WR LQSXW WKH DS�

SURSULDWH 3,' VHW QXPEHU �)LJXUH ����

�� 6HOHFW (17� 2. �

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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�� $ SRS�XS PHQX ZLOO DSSHDU �)LJXUH ����

)LJXUH ��

,QQHU FLUFOH

2XWHU FLUFOH

�� 7KHUH DUH ILYH GLIIHUHQW OHYHOV RI UHVSRQVH WKDW \RX FDQ LQLWLDWH XVLQJ
)X]]\ /RJLF )LQH 7XQLQJ� (DFK WULDQJOH UHSUHVHQWV RQH OHYHO RI VWUHQJWK�
7KH PRUH WULDQJOHV \RX VHOHFW WKH JUHDWHU WKH UHDFWLRQ ZLOO EH IURP WKH
)LQH 7XQLQJ HIIHFW RI )X]]\ /RJLF� <RX FDQ VHOHFW RQH SDUDPHWHU �DV LV
VKRZQ� RU D PD[LPXP RI WZR SDUDPHWHUV� VXFK DV 5HVSRQVH�+XQWLQJ�
RU 2YHUVKRRW�+XQWLQJ� 8VH WKH NH\ERDUG FXUVRU FRQWUROV WR PRYH WKH UHG
LQQHU FLUFOH DURXQG WKH LQVLGH RI WKH RXWHU FLUFOH� 7KH DUURZKHDGV ZLOO
DXWRPDWLFDOO\ ILOO LQ EDVHG RQ WKH SRVLWLRQ RI WKH UHG FLUFOH�

�� 6HOHFW (17� 2. DIWHU \RX KDYH VHOHFWHG WKH OHYHO RI FRUUHFWLYH DFWLRQ
\RX UHTXLUH�

�� (6�722/6 ZLOO SURPSW \RX WR H[HFXWH ILQH WXQLQJ� VHOHFW (17� 2. �

1RWH� ,I \RX KDYH DOUHDG\ XVHG WKH OLPLW F\FOH PHWKRG RI WXQLQJ DQG DUH XVLQJ )X]]\
)LQH 7XQLQJ DV DQ HQKDQFHPHQW WKHQ 6723� <RX KDYH FRPSOHWHG \RXU WXQ�
LQJ� ,I \RX DUH XVLQJ )X]]\ /RJLF )LQH 7XQLQJ DV \RXU PDLQ WXQLQJ SURFHGXUH�
FRQWLQXH EHORZ ZLWK &ORVH &DVFDGH DQG 7XQH 3ULPDU\ /RRS 3,' &RQVWDQWV�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

&ORVH &DVFDGH DQG 7XQH 3ULPDU\ /RRS 3,' &RQVWDQWV�
�� )URP WKH (6�722/6 PHQX VHOHFW &KHFN FRQWURO�

�� )URP WKH &KHFN FRQWURO PHQX� VHOHFW )��&RPPDQG �

�� )URP WKH SRS�XS PHQX� VHOHFW &DVFDGH 23(1�&/26(' ZKLFK EULQJV XS D
SRS�XS PHQX WKDW JLYHV \RX D FKRLFH RI &DVFDGH 23(1 RU &DVFDGH
&/26('�

�� 6HOHFW &DVFDGH &/26(' �

<RX KDYH QRZ UHFRQQHFWHG WKH SULPDU\ ORRS WR WKH VHFRQGDU\ ORRS VR \RXU
FRQWURO VWUDWHJ\ ZLOO ORRN OLNH WKLV �)LJXUH ����

3ULPDU\ ORRS
&RQWUROOHU

6HFRQGDU\ ORRS
&RQWUROOHU

)ORZ
3URFHVV

7HPS
3URFHVV

6HFRQGDU\ ORRS

3ULPDU\ ORRS

)LJXUH ��

3ULPDU\

6HFRQGDU\

&DVFDGH FORVHG

6HFRQGDU\
ORRS

)ORZ FRQWUROOHU

7KHUPRFRXSOH

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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6HW 3RLQW �63�
1RZ VHW WKH 63 �6HW 3RLQW� IRU WKH 3ULPDU\ ORRS

�� )URP WKH PDLQ PHQX RI WKH (6�722/6� VHOHFW WKH &KHFN FRQWURO LFRQ�

�� *R WR )�� &RPPDQG �

�� 6HOHFW &KDQJH 6HWWLQJ 0RGH �

�� 'RXEOH�FOLFN RQ 6HWWLQJ PRGH� 5HPRWH � 7KLV PRGH ZLOO HQDEOH \RX WR DG�
MXVW WKH )L[HG 9DOXH 6HWSRLQW IRU DXWRWXQLQJ RU OLPLW F\FOH WXQLQJ SURFHVV�
7KH )63 �)L[HG 9DOXH 6HW 3RLQW� LV D VHSDUDWH VHW SRLQW WKDW FDQ EH
XVHG IRU WXQLQJ SXUSRVHV RU ZKHQ WKH UXQQLQJ SURJUDP LV ILQLVKHG DV D
GHIDXOW VHWWLQJV� ,W FDQ DOVR EH XVHG ZKHQ DQ LQSXW HUURU LV GHWHFWHG
�EURNHQ WKHUPRFRXSOH�� 7KH )63 FDQ EH XVHG WR FRQWLQXH UXQQLQJ WKH
SURFHVV DW D VDIH VHWWLQJ�

�� $ SRS�XS ZLQGRZ ZLOO YHULI\ WKH VHOHFWLRQ RI 5HPRWH 6HWWLQJ 0RGH� 6H�

OHFW (17� 2. �
�� )URP WKH VDPH ZLQGRZ WKDW &KDQJH 6HWWLQJ 0RGH ZDV VHOHFWHG IURP�

GRXEOH�FOLFN RQ &KDQJH 63 0RGH �

�� )URP WKH SRS�XS ZLQGRZ� GRXEOH�FOLFN RQ 63 0RGH� )L[HG YDOXH � 7KLV ZLOO
PDNH WKH FRQWUROOHU UHVSRQG RQO\ WR WKH )63�

�� $ SRS�XS ZLQGRZ ZLOO YHULI\ WKH VHOHFWLRQ RI )L[HG YDOXH IRU &KDQJH 63
PRGH�

�� 6HOHFW (6&�&DQFHO �

��� 6HOHFW (6&�&DQFHO �

��� 6HOHFW &KDQJH 63 � (QWHU WKH QHZ VHW SRLQW DQG VHOHFW (17� 2. �

5XQ 0RGH
3ODFH WKH (6��� LQWR 581 0RGH XVLQJ WKH &KHFN FRQWURO PHQX

�� *R WR WKH &KHFN FRQWURO PHQX IURP WKH 0DLQ 0HQX LQ (6�722/6�

�� 6HOHFW )��5XQ �

�� )URP WKH QHZ YHUWLFDO PHQX RQ WKH OHIW VLGH RI \RXU VFUHHQ� VHOHFW 5XQ �

�� 6HOHFW (6&�&DQFHO WR UHWXUQ WR WKH &KHFN FRQWURO PHQX�

<RX KDYH QRZ FRPSOHWHG WKH )X]]\ /RJLF )LQH 7XQLQJ RI WKH (6��� &RQWURO�
OHU� ,I \RXU FRQWURO LV VWLOO QRW VDWLVIDFWRU\� \RX PD\ XVH WKH DXWRWXQLQJ IHDWXUH
DV RIWHQ DV QHFHVVDU\ XQWLO \RXU FRQWURO RSHUDWLRQ LV VDWLVIDFWRU\ WR \RX�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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�ï� $SSOLFDWLRQV
�ï�ï� &KHPLFDO 5HDFWRU

0

�VW LQSXW

�QG LQSXW

(�$;

(�$;

+RW ZDWHU WDQN

&ROG ZDWHU WDQN
,QQHU WDQN

2XWHU WDQN

(OHFWURPDJQHWLF YDOYH

5HDFWRU

2XWSXW

(6���;�$$:+��)(

$2,

$,�

$,�

$2�

3URFHVV 5HTXLUHPHQWV
�� 7KH FKHPLFDOV LQYROYHG LQ WKLV UHDFWLRQ DUH PDLQWDLQHG DW D VSHFLILF YLV�

FRVLW\ WR HQDEOH WKH SURSHU UHDFWLRQ WR RFFXU� 9LVFRVLW\ IRU WKLV SURFHVV
FDQ EH FRQWUROOHG ZLWK WHPSHUDWXUH�

�� 7KH WHPSHUDWXUH RI WKH UHDFWLRQ PXVW EH FRQWUROOHG E\ PDLQWDLQLQJ WKH
WHPSHUDWXUH RI WKH ZDWHU MDFNHW� 7KH ZDWHU WHPSHUDWXUH LV FRQWUROOHG E\
XWLOL]LQJ WZR FRQWURO YDOYHV� 2QH IRU KRW ZDWHU WKH RWKHU IRU FROG ZDWHU�

�� $ GLJLWDO VLJQDO LV VHQW WR WKH UHFRUGHU IURP D YLVFRVLW\ VHQVRU IRU DQ
DODUP�

0RGHO 6HOHFWLRQ
�� :LWK &DVFDGH FRQWURO� WKH (6��� ZDV DEOH WR SURYLGH D YHU\ FORVH WROHU�

DQFH LQ WKH SURFHVV GXULQJ WHVWLQJ�
�� 7KH GLJLWDO ,�2 FDSDELOLWLHV RI WKH FRQWUROOHU DUH XWLOL]HG LQ VHTXHQFLQJ RI

WKH SURFHVV�

$SSOLFDWLRQV 6HFWLRQ �ï�



��

�ï�ï� 7RXFKOHVV &ORWKHV 'U\HU

*DV

&ORWK

)DQ

*DV IORZ
FRQWURO

+RW DLU EODVW
JHQHUDWRU

+RW EODVW VHQVRU

1RQ�FRQWDFW KHDWHU

+HDWHU VXUIDFH
WHPSHUDWXUH
GHWHFWRU

(6���;�$$:+)(

$2,

$,�$,�

3URFHVV 5HTXLUHPHQWV
�� 7KH SURFHVV VKRZ GHSLFWV D WRXFKOHVV FORWKHV GU\HU� %\ SUHFLVHO\ FRQ�

WUROOLQJ WKH WHPSHUDWXUH RI D QRQ�FRQWDFW KHDWHU� WKH FORWKHV FDQ EH GULHG
ZLWKRXW GDPDJH PRUH HIILFLHQWO\�

�� 7KH FORWKHV ZLOO EH GULHG ZLWK D FRPELQDWLRQ RI WKH QRQ�FRQWDFW KHDWHU
DQG SHULRGLF KRW DLU EODVWV�

0RGHO 6HOHFWLRQ
�� 'XULQJ WHVWLQJ� WKH &DVFDGH &RQWURO 6WUDWHJ\ SURYLGHV SUHFLVH WHPSHUD�

WXUH FRQWURO�
�� :LWK WKH EDQN 3,' VHOHFWLRQ� VHYHUDO SURGXFW OLQHV FDQ EH FRQWUROOHG

ZLWKRXW UHSURJUDPPLQJ WKH FRQWUROOHU�

$SSOLFDWLRQV 6HFWLRQ �ï�
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�ï�ï� *DV 6ROGHU 0DFKLQH

(6��� $��

$,� $,�

(6��� $��

$,� $,�

(6��� $��

$,� $,�

6ROGHU

+HDWHU

+HDWHU

1� JDV

:RUN SLHFH

3URFHVV 5HTXLUHPHQWV
�� 6SHHG XS SURFHVV�
�� 7LJKWO\ FRQWURO WHPSHUDWXUH RI WKH IXUQDFH
0RGHO 6HOHFWLRQ
�� :LWK D FRPELQDWLRQ RI &DVFDGH &RQWURO DQG DQ LQFUHDVH RI )X]]\ LQWHQ�

VLW\ WR ���� WKH (6��� UHGXFHG WKH WLPH UHTXLUHG IRU D ZRUN SLHFH WR JR
WKURXJK WKH SURFHVV IURP �� WR �� PLQXWHV�

$SSOLFDWLRQV 6HFWLRQ �ï�
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�ï�ï� 9DFXXP 3URFHVVLQJ )XUQDFH
(6���3

$,� $��

$,�
�63�

(6���;

$,� $��

$,�
�63�

(6���;

$,� $��

$,�
�63�

(6���;

$,� $��

$,�
�63�

(6���;

$,� $��

9DFXXP SURFHVVLQJ IXUQDFH

:RUN SLHFH

3URFHVV 5HTXLUHPHQWV
�� $FFXUDWHO\ FRQWURO WKH WHPSHUDWXUH RI D YDFXXP IXUQDFH ZLWK D 5DPS

6RDN 3URILOH�
�� :RUNSLHFH WHPSHUDWXUH PD\ EH VOLJKWO\ GLIIHUHQW WKDQ KHDWHU WHPSHUD�

WXUH WKURXJKRXW WKH SURILOH�
0RGHO 6HOHFWLRQ
�� %\ XVLQJ D SULPDU\ DQG VHFRQGDU\ VHW�XS� LW LV SRVVLEOH WR SURYLGH D

5DPS 6RDN SURILOH WR (6���;� 7KH (6���; XVHV WKH SURILOH DV DQ 563�
DQG LV FRQILJXUHG LQ WKH &DVFDGH &RQWURO VWUDWHJ\�

�� (6?722/6 SURYLGHG HDV\ VHW�XS DQG PDLQWHQDQFH�
�� 7KH 5DPS 6RDN PRGHO �(6���3� SURYLGHG DQ DFFXUDWH DQG VWHDG\ SUR�

ILOH WR WKH (6���;·V YLD WKH WUDQVPLVVLRQ RXWSXW�

$SSOLFDWLRQV 6HFWLRQ �ï�
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6(&7,21 �
3RVLWLRQ 3URSRUWLRQDO &RQWURO

�ï� :KDW LV 3RVLWLRQ 3URSRUWLRQDO &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &ORVHG &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� )ORDWLQJ &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6WDUW�8S 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 2SHUDWLRQ DQG 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 2SHUDWLRQ DW 3URFHVV 9DOXH (UURU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 9DOYH +\VWHUHVLV DQG 'HDG %DQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &RQILJXULQJ WKH (6��� )URQW 3DQHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0RWRU &DOLEUDWLRQ DQG 7UDYHO 7LPH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7UDYHO 7LPH ZLWK )ORDWLQJ &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $XWRWXQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� $SSOLFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� %UHDG %DNLQJ 2YHQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 'U\LQJ )XUQDFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� :KDW LV 3RVLWLRQ 3URSRUWLRQDO &RQWURO
3RVLWLRQ 3URSRUWLRQDO &RQWURO LV D IHDWXUH RI WKH (6��� ZKLFK LV XVHG WR FRQ�
WURO VWHDP� FRROLQJ ZDWHU� RU VRPH IOXLG�JDV VXEVWDQFH E\ FRQWUROOLQJ YDOYH
SRVLWLRQLQJ� ,W LV XVHG LQ FRQMXQFWLRQ ZLWK D 3,' DOJRULWKP WKDW SURGXFHV D PD�
QLSXODWHG YDULDEOH ZKLFK LV XVHG E\ WKH FRQWUROOHU WR SRVLWLRQ WKH YDOYH� 7KHUH
DUH WZR W\SHV RI SRVLWLRQ SURSRUWLRQDO FRQWURO� FORVHG DQG IORDWLQJ�

�ï�ï� &ORVHG &RQWURO
$ 3RVLWLRQ 3URSRUWLRQDO &RQWURO XVLQJ D SRWHQWLRPHWHU LQFRUSRUDWHG LQWR D
FRQWURO YDOYH LV FDOOHG D &/26(' &21752/ /223� ,Q WKLV V\VWHP� WKH YDOYH
RSHQLQJ LV FRQYHUWHG LQWR D UHVLVWDQFH YDOXH WKDW LV IHG EDFN LQWR WKH FRQWURO�
OHU� 7KHQ WKH YDOYH LV URWDWHG IRUZDUG RU UHYHUVH XQWLO WKH RSHQLQJ �LQ GHJUHHV�
PDWFKHV WKH YDOXH RXWSXW ZLWK WKH PDQLSXODWHG YDULDEOH�

,Q WKH IROORZLQJ H[DPSOH� WKH WHPSHUDWXUH LQ D IXUQDFH LV FRQWUROOHG E\ DGMXVW�
LQJ WKH IXHO IORZ WR WKH IXUQDFH�

)LJXUH �

(6����553

7KHUPRFRXSOH

)XUQDFH

9DOYH

$,�
$2�

6OLGHZLUH
IHHGEDFN

&RQWURO
VLJQDO

$2�

,Q �)LJXUH �� ZH DUH UHDGLQJ WKH WHPSHUDWXUH IURP D WKHUPRFRXSOH LQ WKH IXU�
QDFH� :H DUH DOVR UHDGLQJ WKH H[DFW SRVLWLRQ RI WKH YDOYH XVLQJ D SRWHQWLRPH�
WHU �VOLGHZLUH IHHGEDFN�� 8VLQJ WKH WZR UHOD\V LQ WKH (6���� WKH FRQWUROOHU ZLOO
VHQG 23(1 RU &/26( VLJQDOV WR DGMXVW WKH YDOYH� 7KH SRWHQWLRPHWHU IHHG
EDFN OHWV WKH (6��� NQRZ H[DFWO\ KRZ ZLGH WKH YDOYH LV RSHQ DQG SUHYHQWV
GDPDJH WR WKH YDOYH IURP RYHU WUDYHO�

�ï�ï� )ORDWLQJ &RQWURO
,Q D IORDWLQJ FRQWURO ORRS� WKH YDOYH LV FRQWUROOHG ZLWKRXW XVLQJ D SRWHQWLRPHWHU
DQG WKHUH LV QR PHFKDQLFDO IHHGEDFN IURP WKH YDOYH WR SURYLGH WKH FRQWUROOHU
ZLWK LWV H[DFW SRVLWLRQ �)LJXUH ���

(6����553

7KHUPRFRXSOH

)XUQDFH

9DOYH

$,�
$2�

&RQWURO
VLJQDO

$2�

)LJXUH �

:KDW LV 3RVLWLRQ 3URSRUWLRQDO &RQWURO 6HFWLRQ �ï�
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7KH (6��� RSHUDWHV E\ VHQGLQJ D VLJQDO IRU WKH YDOYH WR 23(1� %DVHG XSRQ
WKH HODSVHG WLPH WKDW WKH YDOYH ZDV HQHUJL]HG� WKH (6��� ZLOO HVWLPDWH WKH
DFWXDO SRVLWLRQ RI WKH YDOYH� 7KH )ORDWLQJ &RQWURO /RRS IXQFWLRQV E\ FRQYHUW�
LQJ WKH HODSVHG WLPH WKH YDOYH ZDV RSHQ RU FORVHG LQWR D YDOXH WKDW WKH
(6��� FDQ XVH WR GHWHUPLQH WKH SRVLWLRQ RI WKH YDOYH �)LJXUH ���

)LJXUH �

7RWDO WLPH QHHGHG
IRU YDOYH WR EH
���� RSHQ LV �� V�

)XOO\ FORVHG

��� RSHQ

)XHO IORZ

)XHO IORZ

(6���

(6���

2XWSXW

$FWLYH
IRU ��V

9DOYH

9DOYH

��V
��V

 ��� RU ��� RSHQ

7KHUH DUH VHYHUDO DGYDQWDJHV WR XVLQJ )ORDWLQJ &RQWURO /RRSV RYHU WKDW RI
&ORVHG &RQWURO /RRSV�

�� 7KH FRQWURO SHUIRUPDQFH LV QRW DIIHFWHG E\ SRWHQWLRPHWHU ZHDU DQG FRQ�
WDFW IDLOXUH�

�� )ORDWLQJ &RQWURO /RRSV DUH PRUH UHVLVWLYH WR QRLVH ZKLFK LPSURYHV UHOL�
DELOLW\ DQG WKH VDIHW\ RI WKH V\VWHP�

�� )ORDWLQJ &RQWURO /RRSV HOLPLQDWH WKH QHHG IRU SRWHQWLRPHWHU ZLULQJ�
6DYHV FRQWURO YDOYH FRVWV E\ HOLPLQDWLQJ WKH SRWHQWLRPHWHU�

7KH GLVDGYDQWDJHV RI )ORDWLQJ &RQWURO /RRSV ZKHQ FRPSDUHG WR D &ORVHG
&RQWURO /RRS DUH�

�� 7KHUH LV QR SURSRUWLRQDO DFWLRQ LQ WKH FRQWURO ORRS�
�� 7KHUH LV QR 0DQLSXODWHG 9DULDEOH OLPLWHU�

1RWH� :LWK IORDWLQJ FRQWURO� WKH 09 XSSHU DQG ORZHU OLPLWV DUH GLVDEOHG� :KHQ WKH\
DUH UHTXLUHG� \RX PXVW SURYLGH WKH OLPLWLQJ RSHUDWLRQ GLUHFWO\ WR WKH YDOYH�

�ï�ï� 6WDUW�8S 3URFHGXUH
1RWH� )RU WKH IROORZLQJ SURFHGXUHV WKH (6��� VKRXOG EH SRZHUHG XS DQG FRQ�

QHFWHG WR WKH FRUUHFW SRUW RI WKH FRPSXWHU UXQQLQJ (6�722/6 YLD WKH 56����
FDEOH�

)RU 3RVLWLRQ 3URSRUWLRQDO &RQWURO� XVH (6���; RU (6���3 ZLWK WKH VXIIL[
´553µ� �(6���B�553B B B B B��

�� 3RVLWLRQ 3URSRUWLRQDO &RQWURO FDQQRW EH SHUIRUPHG LI DQ\ RWKHU (6���
PRGHO QXPEHU LV XVHG�

�� 6LQFH WKH FRQWURO RXWSXW PRGXOH (���5 LV LQVWDOOHG LQ WKH XQLW� WKHUH LV QR
QHHG WR SXUFKDVH DQRWKHU RXWSXW PRGXOH XQOHVV UHSODFHPHQW LV UH�
TXLUHG�

:KDW LV 3RVLWLRQ 3URSRUWLRQDO &RQWURO 6HFWLRQ �ï�



��

,Q RUGHU WR JHW WKH FRQWUROOHU XS DQG UXQQLQJ WKH TXLFNHVW ZD\� ZH ZLOO RQO\
SURJUDP VHOHFWHG LWHPV� 7KHUH ZLOO QRW EH D QHHG WR GR DQ\ DGYDQFHG SUR�
JUDPPLQJ DW WKLV WLPH�

)LJXUH � VKRZV DQ (6����553 XVLQJ D . W\SH WKHUPRFRXSOH DV $QDORJ ,QSXW
�� DQG ERWK RXWSXWV DUH EHLQJ XVHG WR FRQWURO WKH SRVLWLRQ RI WKH YDOYH �$QD�
ORJ 2XW �� ��� 7KH SRVLWLRQ RI WKH YDOYH LV NQRZQ IURP D SRWHQWLRPHWHU IHHG�
EDFN�

)LJXUH �

(6����553

7KHUPRFRXSOH

)XUQDFH

9DOYH

$,�
$2�

6OLGHZLUH
IHHGEDFN

&RQWURO
VLJQDO

$2�

(6��� :LULQJ 'LDJUDP
)RU FORVHG FRQWURO� D SRWHQWLRPHWHU LV UHTXLUHG� ,I QR SRWHQWLRPHWHU LV FRQ�
QHFWHG WR WKH (6��� ZKHQ LW LV FRQILJXUHG IRU FORVHG FRQWURO� DQ HUURU FRGH
ZLOO EH GLVSOD\HG DQG FRQWURO RI WKH SURFHVV FDQQRW FRQWLQXH� 7KH 0DQLSX�
ODWHG 9DULDEOH RU 09� ZLOO JR WR D GHIDXOW YDOXH �)LJXUH ���

$ SRWHQWLRPHWHU ZLWK D UHVLVWDQFH YDOXH LQ WKH ���W � ��� .W UDQJH VKRXOG
EH XVHG� )RU IORDWLQJ FRQWURO� QR SRWHQWLRPHWHU LV UHTXLUHG�
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3RZHU
VXSSO\

2SHQ RXWSXW

5HOD\ RXWSXW

&ORVHG
RXWSXW

5HOD\ RXWSXW

7KHUPR�
FRXSOH�

ï
��

3RWHQWLRPHWHU

~

2SHQ &ORVH

3RZHU VXSSO\�� 9$&

&RQWURO
YDOYH

&

:

2
)LJXUH �

$,�

&ORVH

:LQGLQJ

2SHQ

:KDW LV 3RVLWLRQ 3URSRUWLRQDO &RQWURO 6HFWLRQ �ï�



��

�ï� 2SHUDWLRQ DQG 7XQLQJ
%HIRUH \RX FDQ WXQH WKH FRQWUROOHU \RX PXVW ILUVW VHW LW XS� 3URFHHG LQ WKH RU�
GHU RI WKH OLVWHG RSHUDWLRQV�

� 2SHUDWLRQ DQG 3URFHVV 9DOXH (UURU

� 9DOYH +\VWHUHVLV DQG 'HDG %DQG

� &RQILJXULQJ WKH )URQW 3DQHO

� 0RWRU &DOLEUDWLRQ DQG 7UDYHO 7LPH

� 7UDYHO 7LPH ZLWK )ORDWLQJ &RQWURO

�ï�ï� 2SHUDWLRQ DW 3URFHVV 9DOXH (UURU

7KH RSHUDWLRQ DW SURFHVV YDOXH HUURU� LV XVHG WR GHWHUPLQH ZKDW WKH FRQWURO�
OHUV DFWLRQ ZLOO EH� )RU H[DPSOH� LI WKH SRWHQWLRPHWHU ZLUH EUHDNV DQG WKH FRQ�
WURO ORRS EHFRPHV RSHQ� ZKDW DFWLRQ GR \RX ZLVK WKH FRQWUROOHU WR WDNH" �2S�
WLRQV LQFOXGH IXOO\ RSHQLQJ WKH YDOYH� IXOO\ FORVLQJ WKH YDOYH� RU KROGLQJ LWV
SUHVHQW SRVLWLRQ��

�� )URP WKH PDLQ PHQX VHOHFW 6HWWLQJ 0HQX �2IIOLQH!�

�� )URP WKH 6HWWLQJ 0HQX �2IIOLQH!� VHOHFW 2SHUDWLRQ DW 39 HUURU �

�� 6HOHFW 09 DW 39 HUURU �SRVL�SURS� IRU YDOYH SRVLWLRQLQJ FRQWUROOHUV
�)LJXUH ���

)LJXUH �

�� 6HOHFW WKH GHVLUHG DFWLRQ IURP WKH SRS�XS PHQX LQ )LJXUH ��

�� 6HOHFW (6&�&DQFHO �

�� 6HOHFW (6&�&DQFHO �

)LJXUH �

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�ï�ï� 9DOYH +\VWHUHVLV DQG 'HDG %DQG
$ GHDG EDQG LV D SODFH LQ WKH SURFHVV ZKHUH QR FRQWURO DFWLRQ LV GHVLUHG
�)LJXUH ���

����

��
���

����
09

'HDG %DQG

)LJXUH �

2SHQ
5HOD\
$��

&ORVH
5HOD\
$��

+\VWHUHVLV UHVXOWV LQ WKH DFWLYDWLQJ SRLQW EHLQJ GLIIHUHQW IURP WKH UHOHDVH
SRLQW� 7\SLFDOO\� WKLV YDOXH LV H[SUHVVHG DV D SHUFHQWDJH RI WKH RXWSXW RU
DODUP VHWWLQJ YDOXH� ,W LGHQWLILHV WKH GLVWDQFH EHWZHHQ WKH DFWLYDWLRQ SRLQW DQG
WKH UHOHDVH SRLQW UHVXOWLQJ IURP WKH 39 DSSURDFKLQJ RU PRYLQJ DZD\ IURP WKH
DFWLYDWLRQ SRLQW�

7R VHW WKH GHDG EDQG DQG K\VWHUHVLV IRU WKH YDOYH SURFHHG DV IROORZV�

�� )URP WKH 6HWWLQJ 0HQX �2IIOLQH!� VHOHFW 3RVL�SURS �)LJXUH ���

)LJXUH �

�� 6HOHFW 3RVL�SURS GHDG EDQG )LJXUH ��� ,QVHUW D GHDG EDQG EHWZHHQ WKH
23(1 DQG &/26( DFWLRQ RI WKH YDOYH� 7KH GHIDXOW YDOXH LV ���

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� 6HOHFW 6ZLWFKLQJ RXWSXW K\VWHUHVLV � 7KLV VHWWLQJ DGMXVWV WKH K\VWHUHVLV WR
SURWHFW \RXU YDOYH�SURFHVV IURP WRR TXLFN RI D UHDFWLRQ IURP WKH FRQWURO�
OHU� ZKLFK FRXOG UHVXOW LQ D IOXWWHULQJ HIIHFW IURP WKH RXWSXW UHOD\ LI WKH
K\VWHUHVLV LV WRR VPDOO� 7KH GHIDXOW LV �����

�� 'RXEOH�FOLFN RQ (6&�&DQFHO �

�ï�ï� &RQILJXULQJ WKH (6��� )URQW 3DQHO
,Q WKLV VHFWLRQ \RX ZLOO OHDUQ KRZ WR XVH (6�722/6 WR FRQILJXUH WKH IURQW
SDQHO RI WKH (6��� WR GLVSOD\ WKH SURFHVV SDUDPHWHUV RI \RXU FKRLFH �3,'�
39� 63� 09�� +RZHYHU� \RX PD\ HOHFW QRW WR PDNH DQ\ FKDQJHV WR WKH IURQW
SDQHO� ,Q WKLV FDVH SURFHHG WR 0RWRU &DOLEUDWLRQ DQG 7UDYHO 7LPH LQ WKLV VHF�
WLRQ�

7KHUH ZLOO EH GLIIHUHQFHV LQ WKH VRIWZDUH VHWXS RI WKH FRQWUROOHU EHWZHHQ VOLGH
ZLUH IHHGEDFN DQG IORDWLQJ FRQWURO� ,I \RX DUH XVLQJ IORDWLQJ FRQWURO� VRPH RS�
HUDWLRQDO SDUDPHWHUV ZLOO QRW EH GLVSOD\HG LQ (6�722/6�

�� )URP 6HWWLQJ 0HQX �2IIOLQH! VHOHFW )URQW 3DQHO� $ SRS�XS PHQX DS�
SHDUV� 'RXEOH�FOLFN RQ WKH 3) .H\ �)LJXUH ����

)LJXUH ��

�� $ 3) NH\ PHQX DSSHDUV �)LJXUH ����

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� 'RXEOH�FOLFN RQ WKH 3)� NH\ W\SH EXWWRQ ZKLFK EULQJV XS WKH 3)� NH\
W\SH SRS�XS PHQX�

�� 6HOHFW 6HOHFW PRQLWRU LWHP �)LJXUH ���� 7KH VFUHHQ ZLOO GLVDSSHDU DIWHU
VHOHFWLQJ�

�� 1RZ VHOHFW 3)� NH\ W\SH �
�� 7KLV ZLOO EULQJ \RX WR D SRS�XS PHQX ZKLFK \RX FDQ VHOHFW

5XQ�UHVHW �VWRS� LQYHUVLRQ � 7KH VFUHHQ ZLOO GLVDSSHDU DIWHU VHOHFWLQJ�

)LJXUH ��

�� 6HOHFW WKH (6&�&DQFHO EXWWRQ WZLFH WR UHWXUQ WR WKH )URQW 3DQHO PHQX�

�� 6HOHFW 0RQLWRU LWHP NH\ � 7KH PRQLWRU LWHP VHOHFWLRQ NH\ PHQX ZLOO DS�
SHDU �)LJXUH ����

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

1RWH� )URP KHUH \RX PD\ PRGLI\ ZKLFK LWHPV DUH WR EH GLVSOD\HG RQ WKH IURQW SDQHO
RI WKH (6���� )RU H[DPSOH� \RX PD\ GLVSOD\ \RXU 3� ,� DQG ' YDOXHV E\ PRGL�
I\LQJ 0RQLWRU LWHPV �� � DQG � DV VKRZQ LQ )LJXUH ���

�� )URP WKH PRQLWRU LWHP VHOHFWLRQ NH\ PHQX� VHOHFW 0RQLWRU LWHP � � $ SRS�
XS PHQX DSSHDUV�

��� 6HOHFW WKH LWHP \RX ZKLFK WR PRQLWRU IURP WKH OLVW�

�ï�ï� 0RWRU &DOLEUDWLRQ DQG 7UDYHO 7LPH
,Q RUGHU IRU WKH (6��� WR DFFXUDWHO\ FRQWURO \RXU SURFHVV� SUHFLVH LQIRUPDWLRQ
ZLOO KDYH WR EH REWDLQHG RQ YDOYH UHDFWLRQ VSHHG DQG WKH WLPH UHTXLUHG WR JR
IURP IXOO\ 23(1 WR IXOO\ &/26('� 0RWRU FDOLEUDWLRQ FDQQRW EH SHUIRUPHG
ZLWK (6�722/6� ,W RQO\ FDQ EH H[HFXWHG IURP WKH IURQW SDQHO RI WKH (6����

3HUIRUPLQJ 0RWRU &DOLEUDWLRQ ï �3DUDPHWHU &��� LQ WKH (6��� 6HWWLQJ /HYHO
��� 5HIHU WR \RXU (6��� 8VHU 0DQXDO�

1RWH� ,I \RX DUH XVLQJ IORDWLQJ FRQWURO� \RX GR QRW QHHG WR SHUIRUP WKLV RSHUD�
WLRQ� 6NLS WR VHFWLRQ ������ <RX GR QHHG WR SHUIRUP WKH WUDYHO WLPH VHWXS
VWHSV LQ WKH VHFWLRQ IROORZLQJ 0RWRU &DOLEUDWLRQ�

7KLV RSHUDWLRQ LV UHTXLUHG RQO\ ZKHQ RSHUDWLQJ D FORVHG FRQWURO ORRS RU VOLGH
ZLUH IHHG EDFN� 0RWRU &DOLEUDWLRQ LV UHTXLUHG E\ WKH (6��� EHFDXVH LW XVHV
WKH HOHFWULFDO UHVLVWDQFH RI WKH YDOYH WR GHWHUPLQH WKH YDOYH·V SRVLWLRQ� %\ SHU�
IRUPLQJ PRWRU FDOLEUDWLRQ \RX DOORZ WKH (6��� WR VFDOH WKH UHVLVWDQFH YDOXHV
LQWR D UDQJH� IURP IXOO\ FORVHG WR IXOO\ RSHQ�
�� <RX PXVW WR KDYH WKH FRQWUROOHU FRPSOHWHO\ FRQQHFWHG WR \RXU SURFHVV �D

SRZHU VRXUFH DQG WKH YDOYH LW ZLOO EH FRQWUROOLQJ� VOLGHZLUH IHHGEDFN�
HWF���

�� 6OLGH WKH (6��� FRQWUROOHU RXW RI WKH SODVWLF KRXVLQJ DQG ORFDWH 6ZLWFK �
DQG 6ZLWFK � RQ WKH WRS RI WKH FRQWUROOHU QHDU WKH IDFH SODWH� 0DNH VXUH
WKDW 6:�� 6:��� DQG 6:��� DUH WXUQHG 21� 6:��� DQG 6:��� VKRXOG
EH WXUQHG 2))� 6HH )LJXUH ���

2)) 21

6:� 6:�

2))

21

6: �

6: ���
6: ���
6: ���
6: ���

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� 3OXJ WKH (6��� EDFN LQWR LWV FDVH� 7KH /(' GLVSOD\ VKRXOG VKRZ &���
RQ WKH 39 GLVSOD\� :LWK WKH 83 DQG '2:1 DUURZV� VFUROO WKURXJK WKH
PHQX XQWLO \RX VHH &��� RQ WKH 39 LQGLFDWRU�

�� 3XVK WKH (17 �(QWHU� NH\� 7KLV ZLOO VWDUW WKH (6��� FDOFXODWLQJ \RXU
YDOYH·V PRWRU FDOLEUDWLRQ DQG WUDYHO WLPH�

�� $IWHU FRPSOHWLQJ WKLV WDVN� UHWXUQ WKH LQWHUQDO GLS VZLWFKHV WR WKHLU VWDQ�
GDUG RU UXQQLQJ SRVLWLRQ �)LJXUH ����

2)) 21

6:�

6:�

2))

21

6: �

6: ���
6: ���
6: ���
6: ���

)LJXUH ��

�ï�ï� 7UDYHO 7LPH ZLWK )ORDWLQJ &RQWURO
7UDYHO WLPH LV WKH WLPH� LQ VHFRQGV� WKDW WKH YDOXH WDNHV LQ FKDQJLQJ IURP
IXOO\ 23(1 WR IXOO\ &/26('� 0RVW FRQWURO YDOYHV ZLOO KDYH WKLV WLPH LQ
WKHLU VSHFLILFDWLRQ VKHHWV� 7KLV YDOXH PXVW EH HQWHUHG PDQXDOO\ WKURXJK
(6�722/6� 7R VHW 7UDYHO WLPH SURFHHG DV IROORZV�

�� )URP WKH 6HWWLQJ 0HQX �2IIOLQH! VHOHFW 3RVL�SURS � �)LJXUH ����

)LJXUH ��

�� 7UDYHO WLPH ZLOO QRZ DSSHDU LQ WKH VFUHHQ �)LJXUH ����
�� ,QVHUW WKH WUDYHO WLPH �LQ VHFRQGV� LQ WKLV ILHOG� 7KH GHIDXOW LV ���

)LJXUH ��

�� 6HOHFW (6&�&DQFHO �

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� 6HOHFW (6&�&DQFHO DJDLQ WR UHWXUQ WR WKH PDLQ PHQX�

7R WXQH \RXU FRQWURO ORRS� SURFHHG WR $XWRWXQLQJ�

�ï�ï� $XWRWXQLQJ
$XWRWXQLQJ FDQ EH XVHG ZLWK YDOYH SRVLWLRQLQJ (6��� FRQWUROOHUV� 7KH DXWR�
WXQH IHDWXUH XVHV D PHWKRG RI WXQLQJ VLPLODU WR D OLPLW F\FOH� ZKLFK LV PRUH
IXOO\ GHVFULEHG LQ 6HFWLRQ �� &DVFDGH &RQWURO� :KHQ DXWRWXQLQJ LV DFWLYDWHG LW
ZLOO EH LQGLFDWHG E\ D EOLQNLQJ \HOORZ /(' RQ WKH IURQW SDQHO RI WKH (6����

1RWH� 7KH (6��� PXVW EH SRZHUHG�XS DQG FRQQHFWHG WR WKH FRPSXWHU UXQQLQJ (6�
722/6 YLD DQ 56���� FDEOH�

�� )URP WKH (6�722/6 0(18 VHOHFW &KHFN &RQWURO�

�� 6HOHFW )��5XQ IURP WKH &KHFN FRQWURO PHQX�

�� 6HOHFW 5XQ IURP WKH &KHFN FRQWURO 8QLW 1R� �� PHQX�

�� 1RZ VHOHFW (6&�&DQFHO WR JHW EDFN WR WKH &KHFN FRQWURO PHQX�

�� 6HOHFW ([HF $�7� E\ GRXEOH�FOLFNLQJ�
�� $ QHZ SRS�XS ZLQGRZ ZLOO DSSHDU �)LJXUH ���� 6HOHFW ZKLFK 3,' EDQN

\RX ZLVK WR DXWRWXQH�

�� 'RXEOH�FOLFN RQ (17�2. �

)LJXUH ��

�� 7KH FRQWUROOHU ZLOO QRZ DXWRWXQH LWVHOI� 'R QRW LQWHUUXSW RU VWRS WKLV SUR�
FHVV RWKHUZLVH WKH SURFHVV ZLOO QRW EH FRPSOHWHG� 7KH FRQWUROOHU ZLOO
KDYH FRPSOHWHG DXWRWXQLQJ ZKHQ WKH \HOORZ ´$7µ OLJKW VWRSV EOLQNLQJ�

5XQ 0RGH
3ODFH WKH (6��� LQWR 581 0RGH XVLQJ WKH &KHFN FRQWURO PHQX

�� *R WR WKH &KHFN FRQWURO PHQX IURP WKH 0DLQ 0HQX LQ (6�722/6�

�� 6HOHFW )��5XQ �

�� )URP WKH QHZ YHUWLFDO PHQX RQ WKH OHIW VLGH RI \RXU VFUHHQ� VHOHFW 5XQ �

�� 6HOHFW (6&�&DQFHO WR UHWXUQ WR WKH &KHFN FRQWURO PHQX�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ

,I WKH SHUIRUPDQFH RI WKH FRQWUROOHU LV QRW VDWLVIDFWRU\ DIWHU DXWRWXQLQJ� \RX
PD\ LPSURYH WKH SHUIRUPDQFH RI WKH (6��� E\ XVLQJ WKH )X]]\ /RJLF )LQH
7XQH� )ROORZ WKHVH VWHSV WR JHW WR WKH )LQH 7XQH SRUWLRQ RI WKH (6�722/6
SURJUDP�

1RWH� 7KH (6��� PXVW EH SRZHUHG�XS DQG FRQQHFWHG WR WKH FRPSXWHU UXQQLQJ (6�
722/6 YLD DQ 56���� FDEOH�

�� )URP WKH (6�722/6 0(18 VHOHFW WKH &KHFN FRQWURO LFRQ�

�� 6HOHFW ([HF )� 7� IURP WKH &KHFN FRQWURO PHQX �)LJXUH ����

)LJXUH ��

�� $ SRS�XS ZLQGRZ DSSHDUV WR FRQILUP WKH 3,' VHW WKDW \RX DUH XVLQJ

�)LJXUH ���� (QWHU WKH DSSURSULDWH 3,' VHW QXPEHU DQG VHOHFW (17�2. �

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� $QRWKHU SRS�PHQX DSSHDUV ZKLFK DOORZV \RX WR VHW IX]]\ ORJLF ILQH WXQ�
LQJ �)LJXUH ����

,QQHU FLUFOH

2XWHU FLUFOH

)LJXUH ��
�� 7KHUH DUH ILYH GLIIHUHQW OHYHOV RI UHVSRQVH WKDW \RX FDQ LQLWLDWH XVLQJ

)X]]\ /RJLF )LQH 7XQLQJ� (DFK WULDQJOH UHSUHVHQWV RQH OHYHO RI VWUHQJWK�
7KH PRUH WULDQJOHV \RX VHOHFW WKH JUHDWHU WKH UHDFWLRQ ZLOO EH IURP WKH
)LQH 7XQLQJ HIIHFW RI )X]]\ /RJLF� <RX FDQ VHOHFW RQH SDUDPHWHU �DV LV
VKRZQ� RU D PD[LPXP RI WZR SDUDPHWHUV� VXFK DV 5HVSRQVH�+XQWLQJ�
RU 2YHUVKRRW�+XQWLQJ� 8VH WKH NH\ERDUG FXUVRU FRQWUROV WR PRYH WKH UHG
LQQHU FLUFOH DURXQG WKH LQVLGH RI WKH RXWHU FLUFOH� 7KH DUURZKHDGV ZLOO
DXWRPDWLFDOO\ ILOO LQ EDVHG RQ WKH SRVLWLRQ RI WKH UHG FLUFOH�

�� 6HOHFW (17� 2. DIWHU \RX KDYH VHOHFWHG WKH OHYHO RI FRUUHFWLYH DFWLRQ
\RX UHTXLUH�

�� (6�722/6 ZLOO SURPSW \RX WR H[HFXWH ILQH WXQLQJ� VHOHFW (17�2. � 5H�
SHDW )X]]\ /RJLF )LQH 7XQLQJ DV QHFHVVDU\ WR DFKLHYH RSWLPXP SHUIRU�
PDQFH�

<RX KDYH QRZ FRPSOHWHG WXQLQJ \RXU 3RVLWLRQ�3URSRUWLRQDO &RQWURO
/RRS�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�ï� $SSOLFDWLRQV

�ï�ï� %UHDG %DNLQJ 2YHQ
(6���;
7KH (6��� ZDV VHOHFWHG IRU WKLV SURFHVV EHFDXVH RI RSHUDELOLW\ DQG � LGHQWL�
FDO FRQWUROOHUV�

� � �� � �

(DFK ]RQH LV FRQWUROOHG E\ DQ LQGHSHQGHQW (6���;

*DV

(6���;

=RQH =RQH =RQH =RQH =RQH =RQH

$2�

$2�

$,�

%XUQHUV ���

3URFHVV 5HTXLUHPHQWV
�� $FFXUDWH FRQWURO RI HDFK ]RQH WR DVVLVW LQ LQFUHDVHG WKURXJKSXW�
�� (DFK ]RQH ZLOO KDYH GLIIHUHQW WHPSHUDWXUH UHTXLUHPHQWV�
�� *DV IORZ ZLOO EH FRQWUROOHG E\ YDOYHV�
0RGHO 6HOHFWLRQ
�� 7KH (6���;�553 LV DEOH WR DFFXUDWHO\ FRQWURO HDFK ]RQH ZLWKRXW EHLQJ

DIIHFWHG E\ D QHLJKERULQJ ]RQH�
�� 8VLQJ WKH ï553 YDOYH SRVLWLRQLQJ PRGHOV� FRQWURO DFFXUDF\ LV LQFUHDVHG

ZKLOH LQFUHDVLQJ YDOYH OLIH XVLQJ WKH K\VWHUHVLV DQG GHDGEDQG VHWWLQJ�

$SSOLFDWLRQV 6HFWLRQ �ï�



��

�ï�ï� 'U\LQJ )XUQDFH
(6���3�553��)(

)DQ

,QYHUWHU
(6���;

*DV

$LU'U\LQJ IXUQDFH

+XPLGLW\ VHQVRU

7HPSHUDWXUH
VHQVRU $2�

$,�

$2�

$,�

3URFHVV 5HTXLUHPHQWV
�� &RQWURO KXPLGLW\ DQG WHPSHUDWXUH RI GU\LQJ IXUQDFH�
�� 'U\ REMHFW ZLWK UHVXOWLQJ KHDWHG DLU�
�� &RQWURO WKH KXPLGLW\ E\ DGMXVWLQJ DLU IORZ�
�� 8VH OHVV IXHO IRU PRUH HIILFLHQW GU\LQJ�
0RGHO 6HOHFWLRQ
�� %\ XVLQJ D ï553 YHUVLRQ� WKH (6��� LV DEOH WR FRQWURO WHPSHUDWXUH DQG

KXPLGLW\�
�� :LWK WKH (6��� FRQWUROOLQJ ERWK YDULDEOHV� D KLJK HIILFLHQF\ ZDV RE�

WDLQHG DQG WKH FORWKHV ZHUH GU\HG LQ WKH VDPH DPRXQW RI WLPH ZLWK OHVV
IXHO XVHG�

$SSOLFDWLRQV 6HFWLRQ �ï�



��

6(&7,21 �
+HDW�&RRO &RQWURO

�ï� 'HILQLWLRQ RI +HDW�&RRO &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 'HDG %DQG DQG 2YHUODS %DQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6WDUW 8S 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6\VWHP &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HWWLQJ D 'HDG %DQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HWWLQJ DQ 2YHUODS %DQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HWWLQJ WKH &RROLQJ &RHIILFLHQW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV &RPSOHWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 0DQLSXODWHG 9DULDEOH :KHQ 12 287387 LV 'HVLUHG ��� � � � � � � � � � � � � � � � � �
�ï�ï� :KHQ &RQWLQXHG &RQWURO 2XWSXW LV 'HVLUHG ��� � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� $XWRWXQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� $SSOLFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &XOWXUH &KDPEHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6KDPSRR 0DQXIDFWXULQJ 0DFKLQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 'U\LQJ 0DFKLQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� :DWHU 3XULI\LQJ 0DFKLQH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 'HILQLWLRQ RI +HDW�&RRO &RQWURO
$ KHDW�FRRO FRQWURO VWUDWHJ\ LV XVHG ZKHQ WKH SURFHVV WKDW \RX DUH FRQWUROOLQJ
LV DQ H[RWKHUPLF SURFHVV� RU D SURFHVV WKDW LV FDSDEOH RI JHQHUDWLQJ LWV RZQ
KHDW� $Q H[DPSOH RI WKLV ZRXOG EH LQ WKH SODVWLFV LQGXVWU\ ZKHUH H[WUXGHUV
DUH XVHG �)LJXUH ���

([WUXGHU

0HOWHG SODVWLF

([WUXGHU VFUHZ

)LJXUH �

$V WKH VFUHZ WXUQV LQ WKH H[WUXGHU IRUFLQJ WKH SODVWLF LQWR WKH PROG� WKH IULFWLRQ
RI WKH VFUHZ JHQHUDWHV KHDW� 7KLV SURFHVV QHHGV D FRROLQJ VRXUFH LQ RUGHU WR
VWRS WKH WHPSHUDWXUH IURP H[FHHGLQJ WKH VHW SRLQW� \HW LW QHHGV D KHDWLQJ
VRXUFH WR PHOW WKH SODVWLF ZKHQ WKH SURFHVV ILUVW VWDUWV�

$QRWKHU H[DPSOH RI DQ H[RWKHUPLF SURFHVV LV D FKHPLFDO UHDFWLRQ LQ DQ DXWR�
FODYH �)LJXUH ���

+HDW H[FKDQJHU

3XPS

&KHPLFDO
UHDFWLRQ
DXWRFODYH

7HPSHUDWXUH
6HQVRU

6WHDP

)LJXUH �

7KH WHPSHUDWXUH LQVLGH WKH DXWRFODYH FRQWLQXHV WR ULVH GXH WR WKH FKHPLFDO
UHDFWLRQ RI WKH SURFHVV� (YHQ LI WKH FRQWUROOHU·V RXWSXW �PDQLSXODWHG YDULDEOH
RU 09� LV RII� WKH WHPSHUDWXUH ZLOO FRQWLQXH WR LQFUHDVH EH\RQG WKH VHWSRLQW�
)RU WKLV UHDVRQ� D FRROLQJ VRXUFH LV UHTXLUHG WR NHHS WKH WHPSHUDWXUH
FRQVWDQW� ,Q )LJXUH � ZH VKRZ DQ H[RWKHUPLF SURFHVV ZLWK D ]RQH LQGLFDWHG
ZKHUH WKH 09 KDV EHHQ UHGXFHG WR ]HUR �KHDWLQJ VRXUFH VKXW RII�� +RZHYHU�
EHFDXVH RI WKH KHDW JHQHUDWHG IURP WKH FKHPLFDO UHDFWLRQ� WKH 3URFHVV 9DUL�
DEOH �39� FRQWLQXHV RQ DQ XQFRQWUROOHG ULVH�

W

W

09

39

63

+HDW JHQHUDWLRQ GXH
WR FKHPLFDO UHDFWLRQ�

)LJXUH �

����

��

'HILQLWLRQ RI +HDW�&RRO &RQWURO 6HFWLRQ �ï�



��

+HDW H[FKDQJHU

3XPS

&KHPLFDO
UHDFWLRQ
DXWRFODYH

7HPSHUDWXUH
6HQVRU

6WHDP

&RROLQJ ZDWHU

7,&

)LJXUH �

3W

:KHQ XVLQJ WKH KHDW�FRRO FRQWURO PHWKRG �)LJXUH ��� D FRROLQJ VRXUFH FRQ�
WUROV WKH SURFHVV GXULQJ WKH H[RWKHUPLF UHDFWLRQ�
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W

09
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63

+HDW JHQHUDWLRQ GXH
WR FKHPLFDO UHDFWLRQ�

���

)LJXUH �

:LWK D FRROLQJ VRXUFH� WKH H[RWKHUPLF SURSHUWLHV RI WKH FKHPLFDO UHDFWLRQ FDQ
EH FRQWUROOHG� )LJXUH � VKRZV WKH FRROLQJ VRXUFH LQ XVH� $V WKH 3URFHVV 9DO�
XH ULVHV DERYH VHWSRLQW WKH FRROLQJ VRXUFH DFWLYDWHV DQG UHWXUQV WKH SURFHVV
WHPSHUDWXUH WR VHWSRLQW�
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)LJXUH �

7KH 09 �0DQLSXODWHG 9DULDEOH� IXQFWLRQV GLIIHUHQWO\ LQ D KHDW DQG FRRO FRQWURO
PHWKRG WKDQ HLWKHU D UHYHUVH KHDWLQJ PHWKRG RU D GLUHFW FRROLQJ PHWKRG� 7KH
GLIIHUHQFH LV WKDW D VLQJXODU 09 FRQWUROV ERWK WKH KHDW VRXUFH DQG WKH FRROLQJ
VRXUFH� $W FHUWDLQ SRLQWV GXULQJ WKH SURFHVV WKH 09 ZLOO FKDQJH IURP D KHDW�
LQJ VRXUFH WR D FRROLQJ VRXUFH �)LJXUH ���

,Q RXU H[DPSOH� ZKHQ QHLWKHU WKH FRROLQJ RU KHDWLQJ RXWSXW LV DFWLYH� WKH DFWX�
DO 09 ZLOO UHDG ���� 7KH FRROLQJ RXWSXW ZLOO EH DFWLYH RQO\ ZKHQ WKH 09 LV
EHWZHHQ ����� DQG WKH KHDWLQJ RXWSXW ZLOO EH DFWLYH RQO\ ZKHQ WKH 09 LV
EHWZHHQ �������� $W D FHUWDLQ SRLQW LQ WKH DERYH H[DPSOH� WKH SURFHVV ZLOO
UHTXLUH HLWKHU D KHDWLQJ RU FRROLQJ VRXUFH� DQG RXU 09 ZLOO FKDQJH
DFFRUGLQJO\�

'HILQLWLRQ RI +HDW�&RRO &RQWURO 6HFWLRQ �ï�



��

�ï�ï� 'HDG %DQG DQG 2YHUODS %DQGV
$ GHDG EDQG FDQ EH GHILQHG DV D UDQJH RI WHPSHUDWXUH LQ ZKLFK WKHUH LV QR
FRQWUROOLQJ DFWLRQ WDNHQ E\ WKH WHPSHUDWXUH FRQWUROOHU�

,Q RWKHU ZRUGV� IRU D SUHGHILQHG WHPSHUDWXUH UDQJH� QHLWKHU WKH FRROLQJ RXWSXW
QRU WKH KHDWLQJ RXWSXW ZLOO EH DFWLYDWHG� <RX FDQ PRGLI\ WKH (6��� VR WKDW LWV
RXWSXW FKDUDFWHULVWLFV UHIOHFWV )LJXUH �� $Q DGYDQWDJH RI WKH GHDG EDQG LV
WKDW LW KHOSV VDYH RQ HQHUJ\ FRVWV�
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+HDWLQJ
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)LJXUH �

'HDG %DQG

29(5/$3 %$1'

*UHDWHU VWDELOLW\ DQG FRQWURO RI WKH SURFHVV FDQ EH DFKLHYHG E\ SURYLGLQJ DQ
RYHUODSSLQJ EDQG DV VKRZQ EHORZ� ,Q WKLV H[DPSOH� WKH FRQWUROOHU ZLOO EH DF�
WLYHO\ FRQWUROOLQJ WKH WHPSHUDWXUH RI \RXU SURFHVV DW DOO WLPHV� 7KLV PHWKRG RI
FRQWURO ZLOO UHTXLUH PRUH HQHUJ\�PDWHULDO WR FRQWURO \RXU SURFHVV� %HFDXVH RI
WKH RYHUODS EDQG FRQWURO WKH DFFXUDF\ RI WKH FRQWUROOHU RQ WKH SURFHVV FDQ EH
LPSURYHG �)LJXUH ���
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$��
&RROLQJ
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$��
+HDWLQJ
2XWSXW
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)LJXUH �

2YHUODS EDQG

'HILQLWLRQ RI +HDW�&RRO &RQWURO 6HFWLRQ �ï�



��

�ï�ï� 6WDUW 8S 3URFHGXUH
1RWH� +HDW�FRRO FRQWURO FDQ EH SHUIRUPHG ZLWK DOO VWDQGDUG PRGHOV RI WKH (6���

H[FHSW WKH 9DOYH 3RVLWLRQLQJ �(6���B�553� � � �� PRGHOV�

�ï�ï� 6\VWHP &RQILJXUDWLRQ

+HDW H[FKDQJHU

3XPS

&KHPLFDO
UHDFWLRQ
DXWRFODYH

7HPSHUDWXUH
6HQVRU
�57'�

6WHDP

&RROLQJ ZDWHU

)LJXUH �

$,�

$2�$2�

)LJXUH � GHSLFWV KRZ DQ (6��� FRQQHFWHG LQ D W\SLFDO KHDW�FRRO DSSOLFDWLRQ�
LQ WKLV H[DPSOH D FKHPLFDO UHDFWLRQ DXWRFODYH� 7KH YDOYHV IRU KHDWLQJ DQG
FRROLQJ DUH EHLQJ FRQWUROOHG E\ ���� P$ VLJQDOV IURP WKH (6���� $ 3ODWLQXP
5HVLVWDQFH 7KHUPRPHWHU LV EHLQJ XVHG WR PHDVXUH WKH WHPSHUDWXUH ZLWKLQ
WKH DXWRFODYH LWVHOI� $QDORJ 2XWSXW � LV WKH KHDWLQJ RXWSXW DQG $QDORJ 2XWSXW
� LV WKH FRROLQJ RXWSXW�

$IWHU FRPSOHWLQJ WKH EDVLF ZLULQJ� \RX QHHG WR SURJUDP WKH (6��� WR RSHUDWH
WKH KHDW�FRRO SURFHVV�

�ï� 6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV 2SHUDWLRQ
%HIRUH \RX FDQ WXQH WKH FRQWUROOHU \RX PXVW ILUVW HQWHU SDUDPHWHUV IRU WKH
RSHUDWLRQV OLVWHG� 3URFHHG LQ WKH RUGHU RI WKH OLVWHG RSHUDWLRQV�

� 6HWWLQJ WKH 'HDG %DQG
� 6HWWLQJ WKH 2YHUODS %DQG
� 6HWWLQJ &RROLQJ &RHIILFLHQW

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV 2SHUDWLRQ 6HFWLRQ �ï�



��

�ï�ï� 6HWWLQJ D 'HDG %DQG
�� )URP WKH (6�722/6 PHQX� VHOHFW WKH 6HWWLQJ �2IIOLQH! LFRQ� 7KH 6HW�

WLQJ 0HQX 2IIOLQH DSSHDUV�

�� 6HOHFW WKH $QDORJ RSHU EXWWRQ� 7KH $QDORJ RSHUDWLRQ DVVLJQPHQW
PHQX DSSHDUV�

�� )URP ZLWKLQ WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX �)LJXUH ���� VH�

OHFW )�� 'HWDLOV � 7KH 6HW $QDORJ 2SHUDWLRQ 'HWDLOV SRS�XS PHQX DS�
SHDUV�

)LJXUH ��

�� )URP WKH 6HW $QDORJ 2SHUDWLRQ 'HWDLOV SRS�XS PHQX� VHOHFW $3� WR
$3�� �$QDORJ 2SHUDWLRQ 3DUDPHWHUV� LQ )LJXUH ���

)LJXUH ��

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV 2SHUDWLRQ 6HFWLRQ �ï�



��

�� )URP WKH $QDORJ RSHUDWLRQ SDUDPHWHUV PHQX �)LJXUH ���� VFUROO GRZQ

XQWLO \RX VHH $QORJ RSHU SDUDP �� DQG VHOHFW LW� (QWHU WKH GHDGEDQG YDO�
XH DV D SHUFHQW RI IXOO VFDOH� )RU H[DPSOH� LI \RX ZRXOG OLNH D ��� GHDG
EDQG� NH\ LQ D YDOXH RI ������ 7KLV ZLOO PDNH D ��� RI IXOO VFDOH GHDG�
EDQG LQ \RXU SURFHVV �)LJXUH ����

)LJXUH ��

�ï�ï� 6HWWLQJ DQ 2YHUODS %DQG
7R VHW XS \RXU FRQWUROOHU ZLWK WKH RYHUODS EDQG VLPSO\ SODFH D �ï� V\PERO LQ
IURQW RI WKH SHUFHQWDJH RI RYHUODS QHHGHG LQ WKH $QDORJ RSHUDWLRQ SDUDPH�
WHUV PHQX� 7R WKLV IROORZ WKH VWHSV EHORZ�

�� )URP WKH (6�722/6 PHQX� VHOHFW WKH 6HWWLQJ �2IIOLQH! LFRQ� 7KH 6HW�
WLQJ 0HQX 2IIOLQH DSSHDUV�

�� 6HOHFW WKH $QDORJ RSHU EXWWRQ� 7KH $QDORJ RSHUDWLRQ DVVLJQPHQW
PHQX DSSHDUV�

�� )URP ZLWKLQ WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� VHOHFW
)�� 'HWDLOV � 7KH 6HW $QDORJ 2SHUDWLRQ 'HWDLOV SRS�XS PHQX DSSHDUV�

�� )URP WKH 6HW $QDORJ 2SHUDWLRQ 'HWDLOV SRS�XS PHQX� VHOHFW $3� WR
$3�� �$QDORJ 2SHUDWLRQ 3DUDPHWHUV��

�� )URP WKH $QDORJ RSHUDWLRQ SDUDPHWHUV PHQX� VFUROO GRZQ XQWLO \RX

VHH $QORJ RSHU SDUDP �� DQG VHOHFW LW� (QWHU WKH RYHUODS EDQG YDOXH DV D
QHJDWLYH �ï� SHUFHQW RI IXOO VFDOH� )RU H[DPSOH� LI \RX ZRXOG OLNH D ���
RYHUODS EDQG� NH\ LQ D YDOXH RI ï����� �)LJXUH ����

)LJXUH ��

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV 2SHUDWLRQ 6HFWLRQ �ï�



��

�ï�ï� 6HWWLQJ WKH &RROLQJ &RHIILFLHQW
7KH FRROLQJ FRHIILFLHQW HQDEOHV WKH FRQWUROOHU WR FRPSHQVDWH IRU GLIIHUHQFHV
EHWZHHQ WKH KHDWLQJ DQG FRROLQJ FDSDELOLWLHV RI D V\VWHP� ,Q KHDW�FRRO FRQ�
WURO� WKH FRROLQJ SURFHVV LV FRQWUROOHG E\ FKDQJLQJ RQO\ WKH SURSRUWLRQDO EDQG�
7KH SURSRUWLRQDO EDQG LV GHILQHG DV WKH UDQJH RI WHPSHUDWXUH YDOXHV DERYH
DQG EHORZ WKH VHWSRLQW� ZKHUH FRQWURO DFWLRQ LV IXOO\ 21 EHORZ WKH EDQG� DQG
IXOO\ 2)) DERYH WKH EDQG DQG SURSRUWLRQDO ZLWKLQ WKH EDQG �)LJXUH ����

3URSRUWLRQDO

)XOO\ 2))

63

)XOO\ 21

)LJXUH ��

<RX VKRXOG DGMXVW WKH FRROLQJ FRHIILFLHQW ZKHQ WKHUH LV D GLIIHUHQFH EHWZHHQ
WKH KHDWLQJ DQG FRROLQJ FKDUDFWHULVWLFV RI WKH SURFHVV� ,I WKH FRROHU LV PRUH
SRZHUIXO WKDQ WKH KHDWHU� VHW WKH FRROLQJ FRHIILFLHQW WR OHVV WKDQ � �IURP ����
WR ������ ,I WKH KHDWHU LV PRUH SRZHUIXO WKDQ WKH FRROHU� VHW WKH FRROLQJ FRHIIL�
FLHQW WR JUHDWHU WKDQ � �WR D PD[LPXP RI ������� ,I ERWK DUH DERXW HTXDO� QR
FKDQJH LV QHFHVVDU\ WR WKH FRROLQJ FRHIILFLHQW�

,Q WKH (6��� WKH FRROLQJ FRHIILFLHQW LV VHW DW WKH IDFWRU\ WR D GHIDXOW RI �� :LWK
WKH FRROLQJ FRHIILFLHQW VHW WR � WKH SURSRUWLRQDO EDQG RI WKH FRROLQJ RXWSXW LV
H[DFWO\ WKH VDPH YDOXH DV WKH KHDWLQJ RXWSXW SURSRUWLRQDO EDQG�

�� 7R VHW WKH FRROLQJ FRHIILFLHQW� IURP WKH 6HWWLQJ 0HQX �2IIOLQH!

VHOHFW WKH &RQWURO SDUDPV EXWWRQ� 7KH SRS�XS PHQX &RQWURO SDUDPH�
WHUV DSSHDUV �)LJXUH ����

�� )URP WKH &RQWURO SDUDPHWHUV PHQX� VHOHFW 2WKHU LWHPV �

)LJXUH ��

�� )URP WKH 2WKHU LWHPV RI FRQWURO PHQX� VHOHFW &RROLQJ FRHIILFQ·W DQG
NH\ LQ WKH DSSURSULDWH YDOXH IRU \RXU V\VWHP �)LJXUH ����

)LJXUH ��

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV 2SHUDWLRQ 6HFWLRQ �ï�



��

�ï� 6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV &RPSOHWLRQ
%HIRUH \RX FDQ WXQH WKH FRQWUROOHU \RX PXVW VHW LW XS IRU KRZ \RX ZDQW WKH
PDQLSXODWHG YDULDEOH RU FRQWUROOHU RXWSXW WR UHVSRQG ZKHQ WKH SURFHVV LW LV
FRQWUROOLQJ KDV EHHQ FRPSOHWHG RU ZKHQ \RX WDNH WKH FRQWUROOHU RXW RI 581
PRGH DQG QHHG WR KDOW DQ\ FRQWURO DFWLRQ IURP WKH FRQWUROOHU� +RZ \RX VHW WKH
FRQWUROOHU XS GHSHQGV RQ ZKHWKHU RU QRW \RX GHVLUH QR RXWSXW RU FRQWLQXHG
RXWSXW ZKHQ WKH SURFHVV LV FRPSOHWH�

�ï�ï� 0DQLSXODWHG 9DULDEOH :KHQ 12 287387 LV 'HVLUHG

7KH SURFHVV IRU VHWWLQJ WKH PDQLSXODWHG YDULDEOH DW RSHUDWLRQ VWRS LV GLIIHUHQW
IRU GHDG EDQG DQG RYHUODS EDQG VHWWLQJV� 5HIHU WR WKH DSSURSULDWH SURFHGXUH
EHORZ�

:KHQ 8VLQJ D 'HDG %DQG

9(56,21 � &21752//(56

1RWH� 7KH VHWXS IRU 12 287387 RQ SURFHVV VWRS LV GLIIHUHQW GHSHQGLQJ RQ ZKHWK�
HU \RX KDYH DQ (6��� 9HUVLRQ � �WKH SDUW QXPEHU RI 9HUVLRQ � &RQWUROOHUV
HQGV ZLWK WKH OHWWHU ´ï(µ� RU 9HUVLRQ ��

%HFDXVH WKH IDFWRU\ GHIDXOW VHWWLQJ IRU 9HUVLRQ � LV �� �KHDWLQJ 2))� FRROLQJ
21 ����� \RX PXVW FKDQJH WKLV VHWWLQJ WR VHW WKH FRQWUROOHU IRU 12 287387
DW SURFHVV VWRS �)LJXUH ����
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)LJXUH ��

�� )URP WKH 6HWWLQJ PHQX �2IIOLQH!VHOHFW WKH $QDORJ RSHU EXWWRQ� 7KH
$QDORJ RSHUDWLRQ DVVLJQPHQW PHQX DSSHDUV�

�� )URP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� VHOHFW )�� 'HWDLOV �
)URP WKH QHZ SRS�XS PHQX� VHOHFW $3� WR $3�� �DQDORJ RSHUDWLRQ
SDUDPHWHUV��

�� )URP WKH $QDORJ RSHUDWLRQ SDUDPHWHUV PHQX� VFUROO GRZQ WR
$QORJ RSHU SDUDP �� DQG VHOHFW LW� ,I \RX KDYH QRW FKDQJHG WKH GHIDXOW
GHDG EDQG YDOXH� WKHQ NH\ LQ ������ ,I \RX KDYH FKDQJHG WKH GHIDXOW
GHDG EDQG YDOXH� WKHQ NH\ LQ WKH PLG�SRLQW YDOXH RI WKH GHDG EDQG H[�
SUHVVHG LQ WHUPV RI D SHUFHQW� )RU H[DPSOH� LI WKH PLG�SRLQW RI \RXU GHDG
EDQG LV ���� NH\ LQ ������

�� 6HOHFW (6&� ([LW � <RX ZLOO EH UHWXUQHG WR WKH $QDORJ RSHUDWLRQ DVVLJQ�
PHQW PHQX�

�� ,Q WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� VFUROO GRZQ VR WKDW WKH
1�� 2SHU EXWWRQ DSSHDUV DW WKH WRS RI WKH WDEOH �)LJXUH ����

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV &RPSOHWLRQ 6HFWLRQ �ï�



��

�� ,Q WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX �)LJXUH ���� \RX PXVW HQWHU

WKH YDOXHV H[DFWO\ DV VKRZQ LQ FROXPQV � DQG � VWDUWLQJ DW 1�� 2SHU

DQG FRQWLQXLQJ WKURXJK WR 1�� $UJ � �VKDGHG FROXPQV��

�� :KHQ DOO YDOXHV KDYH EHHQ HQWHUHG� VHOHFW (6&� ([LW � 1RZ SURFHHG WR
$XWRWXQLQJ LQ WKLV VHFWLRQ�

)LJXUH ��

)25 9(56,21 � &21752//(56

1RWH� 7KH VHWXS IRU 12 287387 RQ SURFHVV VWRS LV GLIIHUHQW GHSHQGLQJ RQ ZKHWK�
HU \RX KDYH DQ (6��� 9HUVLRQ � �WKH SDUW QXPEHU RI 9HUVLRQ � &RQWUROOHUV
HQGV ZLWK WKH OHWWHU ´ï(µ� RU 9HUVLRQ ��

7KH IDFWRU\ GHIDXOW VHWWLQJ IRU 9HUVLRQ � &RQWUROOHUV LV ���� ,I \RX KDYH QRW
PDGH DQ\ FKDQJHV WR WKH GHIDXOW GHDG EDQG QR FKDQJHV DUH QHFHVVDU\� ,I
\RX KDYH FKDQJHG WKH GHDG EDQG VHWWLQJV� IROORZ WKH VWHSV EHORZ�

�� )URP WKH 6HWWLQJ PHQX �2IIOLQH!VHOHFW WKH $QDORJ RSHU EXWWRQ� 7KH
$QDORJ RSHUDWLRQ DVVLJQPHQW PHQX DSSHDUV�

�� )URP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� VHOHFW )�� 'HWDLOV �
)URP WKH QHZ SRS�XS PHQX� VHOHFW $3� WR $3�� �DQDORJ RSHUDWLRQ
SDUDPHWHUV��

�� )URP WKH $QDORJ RSHUDWLRQ SDUDPHWHUV PHQX� VFUROO GRZQ WR
$QORJ RSHU SDUDP �� DQG VHOHFW LW� .H\ LQ WKH PLG�SRLQW YDOXH RI \RXU
GHDG EDQG H[SUHVVHG LQ WHUPV RI D SHUFHQW� )RU H[DPSOH� LI WKH PLG�
SRLQW RI \RXU GHDG EDQG LV ���� NH\ LQ ������

�� 6HOHFW (6&� ([LW � 1RZ SURFHHG WR $XWRWXQLQJ LQ WKLV VHFWLRQ�

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV &RPSOHWLRQ 6HFWLRQ �ï�



��

:KHQ 8VLQJ D 2YHUODS %DQG
,I \RX KDYH SURJUDPPHG DQ RYHUODS EDQG LQWR WKH FRQWUROOHU� DQG \RX ZDQW DOO
KHDWLQJ DQG FRROLQJ DFWLRQ WXUQHG 2)) DW WKH FRPSOHWLRQ RI \RXU SURFHVV� \RX
PXVW PDNH WKH IROORZLQJ FKDQJHV WR WKH (6��� SURJUDP�

1RWH� ,I \RX ZDQW WR PDLQWDLQ VRPH KHDWLQJ RU FRROLQJ DFWLRQ DW WKH FRPSOHWLRQ RI
\RXU SURFHVV� UHIHU WR 0DLQWDLQLQJ &RQWURO $FWLRQ DW 2SHUDWLRQ 6WRS ODWHU LQ
WKLV VHFWLRQ�

9(56,21 � &21752//(56

1RWH� 7KH VHWXS IRU 12 287387 RQ SURFHVV VWRS LV GLIIHUHQW GHSHQGLQJ RQ ZKHWK�
HU \RX KDYH DQ (6��� 9HUVLRQ � �WKH SDUW QXPEHU RI 9HUVLRQ � &RQWUROOHUV
HQGV ZLWK WKH OHWWHU ´ï(µ� RU 9HUVLRQ ��

�� )URP WKH 6HWWLQJ PHQX �2IIOLQH!VHOHFW WKH $QDORJ RSHU EXWWRQ� 7KH
$QDORJ RSHUDWLRQ DVVLJQPHQW PHQX DSSHDUV�

�� )URP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� VHOHFW )�� 'HWDLOV �
)URP WKH QHZ SRS�XS PHQX� VHOHFW $3� WR $3�� �DQDORJ RSHUDWLRQ
SDUDPHWHUV��

�� )URP WKH $QDORJ RSHUDWLRQ SDUDPHWHUV PHQX �)LJXUH ���� VFUROO GRZQ WR
$QORJ RSHU SDUDP �� DQG VHOHFW LW� .H\ LQ WKH YDOXH ï������

)LJXUH ��

�� 6HOHFW (6&� ([LW WR UHWXUQ WR WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX�

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV &RPSOHWLRQ 6HFWLRQ �ï�



��

�� ,Q WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX �)LJXUH ���� \RX PXVW HQWHU

WKH YDOXHV H[DFWO\ DV VKRZQ LQ FROXPQV � DQG � VWDUWLQJ DW 1�� 2SHU

DQG FRQWLQXLQJ WKURXJK WR 1�� $UJ � �VKDGHG FROXPQV��

)LJXUH ��

�� :KHQ DOO WKH YDOXHV KDYH EHHQ HQWHUHG DV VKRZQ VHOHFW (6&� ([LW �

�� 6HOHFW )�� 'HWDLOV � )URP WKH SRS�XS PHQX VHOHFW 6&/ �VWUDLJKW�OLQH
DSSUR[LPDWLRQ�� )LJXUH ���

)LJXUH ��

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV &RPSOHWLRQ 6HFWLRQ �ï�



��

�� 6HOHFW WKH ,QSXW � EXWWRQ �)LJXUH ���� ,Q FROXPQ RQH HQWHU WKH YDOXH
ï������

)LJXUH ��

�� 6HOHFW (6&� ([LW �
<RX KDYH QRZ FRPSOHWHG WKH VWHSV QHFHVVDU\ WR FRQILJXUH \RXU (6��� IRU
12 287387 DW SURFHVV FRPSOHWLRQ� <RX PD\ QRZ SURFHHG WR $XWRWXQLQJ�

9(56,21 � &21752//(56

1RWH� 7KH VHWXS IRU 12 287387 RQ SURFHVV VWRS LV GLIIHUHQW GHSHQGLQJ RQ ZKHWK�
HU \RX KDYH DQ (6��� 9HUVLRQ � �WKH SDUW QXPEHU RI 9HUVLRQ � &RQWUROOHUV
HQGV ZLWK WKH OHWWHU ´ï(µ� RU 9HUVLRQ ��

�� )URP WKH 6HWWLQJ PHQX �2IIOLQH!VHOHFW WKH $QDORJ RSHU EXWWRQ� 7KH
$QDORJ RSHUDWLRQ DVVLJQPHQW PHQX DSSHDUV�

�� )URP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� VHOHFW )�� 'HWDLOV �
)URP WKH QHZ SRS�XS PHQX� VHOHFW $3� WR $3�� �DQDORJ RSHUDWLRQ
SDUDPHWHUV��

�� )URP WKH $QDORJ RSHUDWLRQ SDUDPHWHUV PHQX �)LJXUH ���� VFUROO GRZQ WR
$QORJ RSHU SDUDP �� DQG VHOHFW LW� .H\ LQ WKH YDOXH ï������

)LJXUH ��

�� 6HOHFW (6&� ([LW WR UHWXUQ WR WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX�
<RX KDYH QRZ FRPSOHWHG WKH VWHSV QHFHVVDU\ WR FRQILJXUH \RXU (6��� IRU
12 287387 DW SURFHVV FRPSOHWLRQ� <RX PD\ QRZ SURFHHG WR $XWRWXQLQJ�

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV &RPSOHWLRQ 6HFWLRQ �ï�



��

�ï�ï� :KHQ &RQWLQXHG &RQWURO 2XWSXW LV 'HVLUHG
,I DSSURSULDWH IRU \RXU SURFHVV� \RX FDQ FRQILJXUH WKH (6��� WR PDLQWDLQ D
KHDWLQJ RU FRROLQJ RXWSXW DIWHU WKH SURFHVV KDV FRPSOHWHG� 7KH SURFHGXUHV
DUH WKH VDPH IRU GHDG EDQG DQG RYHUODS EDQG FRQWURO SURFHVVLQJ�

1RWH� ,I \RX ZLVK WR PDLQWDLQ D IL[HG VHW SRLQW DW RSHUDWLRQ VWRS� UHIHU WR )L[HG 6HW
3RLQW LQ \RXU (6��� RSHUDWLRQV PDQXDO �+��� DQG +�����

�� )URP WKH 6HWWLQJ PHQX �2IIOLQH!VHOHFW WKH $QDORJ RSHU EXWWRQ� 7KH
$QDORJ RSHUDWLRQ DVVLJQPHQW PHQX DSSHDUV�

�� )URP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� VHOHFW )��'HWDLOV

�)LJXUH ���� 7KLV ZLOO EULQJ \RX WR D VHOHFWLRQ RI WKUHH RSWLRQV�

)LJXUH ��

�� 6HOHFW $3� WR $3�� �$QDORJ 2SHUDWLRQ 3DUDPHWHUV�� 8VLQJ WKH DUURZ

NH\V� VFUROO GRZQ WR $QORJ RSHU SDUDP �� DQG VHOHFW LW �)LJXUH ����

)LJXUH ��

,I \RX ZDQW WR PDLQWDLQ VRPH FRROLQJ DFWLRQ DIWHU WKH SURFHVV LV FRPSOHWH� VHW
$3 �� IURP ����� WR ������ $W ]HUR WKH FRROLQJ DFWLRQ ZLOO EH ����� DW ���
WKH FRROLQJ DFWLRQ ZLOO EH RII� 7KH DFWLRQ GHFOLQHV LQ D OLQHDU IDVKLRQ IURP � WR
����

6HWWLQJ 0DQLSXODWHG 9DULDEOH IRU 3URFHVV &RPSOHWLRQ 6HFWLRQ �ï�



��

,I \RX ZDQW WR PDLQWDLQ VRPH KHDWLQJ DFWLRQ DIWHU WKH SURFHVV LV FRPSOHWH� VHW
$3 �� IURP ����� WR ������ 7KH DFWLRQ LQFUHDVHV LQ D OLQHDU IDVKLRQ IURP ���
WR ����� 'HSHQGLQJ RQ WKH VL]H RI \RXU RYHUODS EDQG� \RX PD\ KDYH ERWK
KHDWLQJ DQG FRROLQJ DFWLRQ RQ DW WKH VDPH WLPH �)LJXUH ����

)LJXUH ��

����

$��
&RROLQJ
2XWSXW

$��
+HDWLQJ
2XWSXW

��
���

����
09

2YHUODS %DQG

%\ IROORZLQJ WKHVH SURFHGXUHV� \RX KDYH FRPSOHWHG WKH EDVLF SURJUDPPLQJ
UHTXLUHPHQWV RI WKH (6��� IRU D +HDW�&RRO &RQWURO 0HWKRG� 7R WXQH \RXU
FRQWURO ORRS� SOHDVH UHIHU WR $XWRWXQLQJ�

�ï� $XWRWXQLQJ
$XWRWXQLQJ FDQ EH XVHG ZLWK DOO +HDW�&RRO &RQWURO VWUDWHJLHV� 7KH DXWRWXQH
IHDWXUH XVHV D PHWKRG RI WXQLQJ VLPLODU WR D OLPLW F\FOH� ZKLFK LV GHVFULEHG LQ
6HFWLRQ �� &DVFDGH &RQWURO� :KHQ DXWRWXQLQJ LV DFWLYDWHG LW ZLOO EH LQGLFDWHG
E\ D EOLQNLQJ \HOORZ /(' RQ WKH IURQW SDQHO RI WKH (6����

�� )URP WKH (6�722/6 PHQX� VHOHFW WKH &KHFN &RQWURO LFRQ�

�� 6HOHFW )��5XQ IURP WKH &KHFN FRQWURO PHQX �)LJXUH ����

)LJXUH ��

$XWRWXQLQJ 6HFWLRQ �ï�



��

�� 6HOHFW 5XQ IURP WKH QHZ YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ
�)LJXUH ����

)LJXUH ��

�� 6HOHFW (6&� &DQFHO WR UHWXUQ WR WKH &KHFN FRQWURO PHQX�

�� )URP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ� VHOHFW ([HF $�7� �

�� $ QHZ SRS�XS ZLQGRZ ZLOO DSSHDU �)LJXUH ���� (QWHU WKH QXPEHU RI WKH
3,' EDQN \RX ZLVK WR $XWRWXQH�

)LJXUH ��

�� 6HOHFW (17� 2. � 7KH FRQWUROOHU ZLOO QRZ DXWRWXQH� 'R 1RW LQWHUUXSW RU
VWRS WKLV SURFHVV� 7KH FRQWUROOHU ZLOO KDYH FRPSOHWHG DXWRWXQLQJ ZKHQ
WKH \HOORZ ¶$7· OLJKW VWRSV EOLQNLQJ RQ WKH IURQW SDQHO RI WKH (6����

�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ
6WDUW FRQWUROOLQJ \RXU SURFHVV ZLWK WKH (6��� E\ SODFLQJ LW LQ WKH 581 PRGH�

�� )URP WKH (6�722/6 PHQX� VHOHFW WKH &KHFN FRQWURO LFRQ�

�� )URP WKH &KHFN FRQWURO PHQX� VHOHFW )��5XQ �

�� )URP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ� VHOHFW 581

$XWRWXQLQJ 6HFWLRQ �ï�



��

,I WKH SHUIRUPDQFH RI WKH FRQWUROOHU LV QRW VDWLVIDFWRU\ DIWHU DXWRWXQLQJ� \RX
PD\ LPSURYH WKH SHUIRUPDQFH RI WKH (6��� E\ XVLQJ WKH )X]]\ /RJLF )LQH
7XQH� )ROORZ WKHVH VWHSV WR JHW WR WKH )LQH 7XQH SRUWLRQ RI WKH (6�722/6
SURJUDP�

�� )URP WKH (6�722/6 0HQX VHOHFW WKH &KHFN FRQWURO LFRQ�

�� 6HOHFW ([HF� )�7� IURP WKH PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ
�)LJXUH ����

)LJXUH ��

�� $ 3RS�8S ZLQGRZ ZLOO DSSHDU WR FRQILUP WKH 3,' VHW WKDW \RX DUH XVLQJ�

�� (QWHU WKH DSSURSULDWH 3,' VHW QXPEHU DQG VHOHFW (17� 2. � $ QHZ SRS�
XS ZLQGRZ ZLOO DSSHDU )LJXUH ���

)LJXUH ��

$XWRWXQLQJ 6HFWLRQ �ï�



��

�� 7KHUH DUH ILYH GLIIHUHQW OHYHOV RI UHVSRQVH WKDW \RX FDQ LQLWLDWH XVLQJ
)X]]\ /RJLF )LQH 7XQLQJ� (DFK WULDQJOH UHSUHVHQWV RQH OHYHO RI VWUHQJWK�
7KH PRUH WULDQJOHV \RX VHOHFW WKH JUHDWHU WKH UHDFWLRQ ZLOO EH IURP WKH
)LQH 7XQLQJ HIIHFW RI )X]]\ /RJLF� <RX FDQ VHOHFW RQH SDUDPHWHU �DV LV
VKRZQ� RU D PD[LPXP RI WZR SDUDPHWHUV� VXFK DV 5HVSRQVH�+XQWLQJ�
RU 2YHUVKRRW�+XQWLQJ� 8VH WKH NH\ERDUG FXUVRU FRQWUROV WR PRYH WKH UHG
LQQHU FLUFOH DURXQG WKH LQVLGH RI WKH RXWHU FLUFOH� 7KH DUURZKHDGV ZLOO
DXWRPDWLFDOO\ ILOO LQ EDVHG RQ WKH SRVLWLRQ RI WKH UHG FLUFOH�

�� 6HOHFW (17� 2. DIWHU \RX KDYH VHOHFWHG WKH OHYHO RI FRUUHFWLYH DFWLRQ
\RX UHTXLUH�

�� (6�722/6 ZLOO SURPSW \RX WR H[HFXWH ILQH WXQLQJ� VHOHFW (17�2. � 5H�
SHDW )X]]\ /RJLF )LQH 7XQLQJ DV QHFHVVDU\ WR DFKLHYH RSWLPXP SHUIRU�
PDQFH�

<RX KDYH QRZ FRPSOHWHG WXQLQJ \RXU (6��� IRU +HDW�&RRO &RQWURO�

$XWRWXQLQJ 6HFWLRQ �ï�



��

�ï� $SSOLFDWLRQV

�ï�ï� &XOWXUH &KDPEHU
(6��� XVHG� (6���;�$$:+)(

'LVWULEXWHG &RQWURO 6\VWHP

(YHQW%DQN VHOHFWLRQ

(6���;

+XPLGLW\

&XOWXUH FKDPEHU

+RW ZDWHU

&ROG ZDWHU 7HPSHUDWXUH

$,�

$,�

$�� $��

3URFHVV 5HTXLUHPHQWV

�� 7HPSHUDWXUH DQG KXPLGLW\ PXVW EH YHU\ FRQVLVWDQW DQG DW WKH SUHFLVH
OHYHOV�

�� 6HSDUDWH RXWSXWV IRU KHDWLQJ DQG FRROLQJ�
�� +HDW�FRRO VKRXOG EH SHUIRUPHG E\ RQH FRQWUROOHU� QRW WZR�
�� 1HHGV WR KDYH FRQWURO LQIRUPDWLRQ DERXW PRUH WKDQ RQH W\SH RI SURGXFW

IRU TXLFN FKDQJHRYHU �ZKLOH PLQLPL]LQJ WKU UHTXLUHPHQW IRU IUHTXHQW DX�
WRWXQLQJ WKDW FDQ FDXVH SURGXFW GDPDJH��

0RGHO 6HOHFWLRQ

�� 7KH (6��� FRQWUROOHG PRUH VWHDGLO\ DQG DFFXUDWHO\ ZLWK )X]]\ /RJLF�
LQVXULQJ D KLJK UHWXUQ�

�� +HDW�FRRO LV DFFRPSOLVKHG ZLWK (6��� ZLWK VHSDUDWH RXWSXWV�
�� :LWK WKH HLJKW EDQNV RI 3,' LQ WKH (6���; VHULHV VHWSRLQWV� 3,' VHWWLQJ

FRXOG EH VWRUHG PDNLQJ FKDQJHRYHU HDVLHU ZKLOH HOLPLQDWLQJ WKH QHHG WR
DXWRWXQH HDFK WLPH�

$SSOLFDWLRQV 6HFWLRQ �ï�



��

�ï�ï� 6KDPSRR 0DQXIDFWXULQJ 0DFKLQH
(6��� XVHG� (6���3�$$+)(

7HPS� SURJUDP

0L[LQJ URWDWLRQ

5HFRUGHU

0DWHULDO

:DWHU

6WHDP

&RROLQJ ZDWHU

'LJLWDO ,�2

7UDQVIHU RXWSXW

$,�

$�� $��

$SSOLFDWLRQ

�� 7KH FRQWUROOHU PXVW KDYH WKH DELOLW\ WR VWRUH VHYHUDO GLIIHUHQW SDWWHUQ SUR�
ILOHV�

�� 0L[LQJ VSHHG ZLOO EH GLIIHUHQW LQ DOPRVW HYHU\ VWHS�
�� $ FKDUW UHFRUGHU ZLOO EH XVHG WR SURYLGH D WHPSHUDWXUH KLVWRU\�
�� 0XVW SURYLGH KHDW�FRRO FDSDELOLW\

0RGHO 6HOHFWLRQ

�� 7KH (6���3 VHULHV SURYLGHV XS WR �� GLIIHUHQW SURJUDP SURILOHV�
�� ,W LV SRVVLEOH WR XVH D FRPELQDWLRQ RI LQWHUQDO WLPHUV DQG RXWSXWV WR SUR�

YLGH GLIIHUHQW PL[LQJ VSHHGV�
�� 7KH WUDQVIHU RXWSXW ZDV FRQQHFWHG GLUHFWO\ WR WKH FKDUW UHFRUGHU�
�� (YHQ WKH UDPS�VRDN (6��� FDQ SHUIRUP KHDW�FRRO FRQWURO�

$SSOLFDWLRQV 6HFWLRQ �ï�



��

�ï�ï� 'U\LQJ 0DFKLQH
(6��� XVHG� (6���3�$$+��)(

5XQ

+RVW
FRPSXWHU

(6���3

'\H LQVHUWLRQ

:DWHU VXSSO\

'\H HPLVVLRQ

&RPPXQLFDWLRQV OLQN

$,�

$��

$��

'��

'��

'��

3URFHVV 5HTXLUHPHQWV

�� 7KH FRQWUROOHU PXVW EH DEOH WR VWRUH GLIIHUHQW SURILOHV�
�� 7HPSHUDWXUH PXVW ULVH VORZO\ WR LQVXUH SURSHU ILQLVK FRUUHFW�HYHQ FRORU�

LQJ�
�� 8VH D KRVW FRPSXWHU WR FRQWURO WKH (6����

0RGHO 6HOHFWLRQ

�� 7KH (6���3 SURYLGHV �� GLIIHUHQW SURJUDP SURILOHV�
�� 7KH (6���3 LV FDSDEOH RI KDYLQJ D ULVH WLPH PHDVXUHG LQ VHFRQGV RU LQ

KRXUV�
�� %\ XVLQJ (6722/6� WKH FXVWRPHU ZDV DEOH WR VHOHFW WKH FRUUHFW SDWWHUQ

DQG PRQLWRU WKH SURFHVV DV ZHOO�

$SSOLFDWLRQV 6HFWLRQ �ï�



��

�ï�ï� :DWHU 3XULI\LQJ 0DFKLQH
(6��� XVHG� (6���;�$$+

���� P$

(6���

2XWSXW XQLW (���&� �� SFV��

S+ VHQVRU

���9

5HDFWLRQ WDQN

$ONDOL

$FLG

$,�

$�� $��

3URFHVV 5HTXLUHPHQWV

�� &RQWURO S+ RI ZDWHU SXULI\LQJ PDFKLQH WR QDWLRQDO VWDQGDUGV�
�� &RQWURO S+ E\ XVLQJ � YDOYHV ZLWK D ���� P$ VLJQDO�

0RGHO 6HOHFWLRQ

�� 7KH (6��� SURYLGHG FRQWURO RI WKH SURFHVV VR WKDW WKH QDWLRQDO VWDQ�
GDUGV ZHUH DFKLHYHG HDVLO\�

�� +HDW�FRRO FRQWURO ZDV XVHG EHFDXVH WKH RXWSXW VLJQDO ZDV ���� P$�

$SSOLFDWLRQV 6HFWLRQ �ï�



��

6(&7,21 �
5DWLR &RQWURO

�ï� :KDW LV 5DWLR &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6WDUW�8S 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 2SHUDWLRQ DQG 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $XWRWXQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $SSOLFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� +HDWLQJ )XUQDFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HDW %HOW 0DQXIDFWXULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� :KDW LV 5DWLR &RQWURO
5DWLR FRQWURO XVXDOO\ LQYROYHV WKH PL[WXUH RI WZR RU PRUH LQJUHGLHQWV XVLQJ D
YHU\ VSHFLILF PL[WXUH �RU UDWLR� ZKHUH WKH IORZ RI RQH LQJUHGLHQW LQWR D SURFHVV
LV FRQWUROOHG EDVHG RQ D IORZ RI D VHFRQG� XQFRQWUROOHG LQJUHGLHQW� 7KH YDUL�
DEOH LQSXW LV JHQHUDWHG GLUHFWO\ IURP DQ H[WHUQDO LQSXW� RU UHPRWH VHW SRLQW
�563��

)RU H[DPSOH� LQ D JURXW FRORU PL[LQJ DSSOLFDWLRQ WKH WZR PDLQ LQJUHGLHQWV�
VDQG DQG G\H� PXVW EH PL[HG LQ DQ H[DFW UDWLR RI ��� SDUWV VDQG WR � SDUWV
G\H RU D ���� UDWLR� ,Q WKH H[DPSOH� WKH VDQG LV WKH XQFRQWUROOHG YDULDEOH
�563� DQG IORZV IUHHO\ LQWR WKH SURFHVV� 7KH G\H LQ WXUQ LV GHOLYHUHG WR WKH
SURFHVV LQ D ���� UDWLR EDVHG RQ WKH DPRXQW RI VDQG HQWHULQJ WKH V\VWHP
�)LJXUH ���

6DQG

+RSSHU

3XPS

���� P$

$,�

$,�

$��

:HLJKW PHWHU

)ORZ VHQVRU

���� P$

(6���

&RQYH\RU

$ %

'\H

)LJXUH �

,Q WKH JURXW H[DPSOH DERYH� WKH LQSXW WR WKH (6��� IURP WKH UHPRWH VHWSRLQW
�$,�� LV D ���� P$ VLJQDO JHQHUDWHG IURP D ZHLJKW PHWHU� 7R PDLQWDLQ WLJKW
FRQWURO RI WKH PL[WXUH WR DYRLG RYHU RU XQGHU�G\HLQJ� WKH FRQWUROOHU·V SULPDU\
LQSXW LV D ���� P$ VLJQDO IURP D IORZPHWHU �$,�� LQ WKH G\H LQMHFWLRQ WXEH� ,W LV
DOVR WKH 39 IRU WKH IORZ RI WKH G\H� 7KH FRQWURO RXWSXW LV GLUHFWHG WR D G\H
IORZ FRQWURO SXPS �$2���

7KH V\VWHP RSHUDWHV E\ WDNLQJ WKH UHPRWH VHWSRLQW YDOXH DQG FRPSDULQJ LW WR
D SUHSURJUDPPHG UDWLR �)LJXUH ��� 7KH UDWLRHG YDOXH LV WKHQ XVH WR DGMXVW WKH
RXWSXW WR SUHFLVHO\ FRQWURO WKH IORZ RI G\H WR PDLQWDLQ JURXW FRORU FRQVLVWHQF\�

5DWLR .

:HLJKW RI VDQG �NJ�V�

5DWLR .  )ORZ RI G\H
:HLJKW RI VDQG

)ORZ RI G\H

)LJXUH �

:KDW LV 5DWLR &RQWURO 6HFWLRQ �ï�



��

�ï� 6WDUW�8S 3URFHGXUH
7KH (6��� VHOHFWHG IRU 5DWLR FRQWURO DSSOLFDWLRQV PXVW KDYH DQ RSWLRQDO VH�
FRQG LQSXW LQVWDOOHG� 7KH SDUW QXPEHU VKRXOG ORRN OLNH� (6���;�B B :B B B B

�ï�ï� :LULQJ

$ ZLULQJ GLDJUDP IRU WKH JURXW PL[LQJ DSSOLFDWLRQV DSSHDUV EHORZ �)LJXUH ���
,W LV W\SLFDO RI PRVW UDWLR FRQWURO DSSOLFDWLRQV� ,Q RXU H[DPSOH WKHUH DUH WKUHH
FRQQHFWLRQV WR EH PDGH� WKH G\H IORZ VHQVRU �$,��� WKH VDQG VFDOH �$,��� DQG
WKH G\H IORZ SXPS $2���

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��
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��

��

��

��

��

��

��

��

��

�� ��

���� P$

�

ï

�

ï
$OO $QDORJ
,QSXW �.��

&7

&7 ,QSXW

�

ï

3RZHU
VXSSO\

�

ï

�

ï
$,�

�

�

ï

'\H IORZ
VHQVRU

)LJXUH �

$2�

$,�

�ï� 2SHUDWLRQ DQG 7XQLQJ
7KH ILUVW VWHS LQ VHWWLQJ XS D UDWLR FRQWURO DSSOLFDWLRQ LV WR VFDOH WKH FRQWURO
LQSXWV� 7KH VHFRQG VWHS LV WR LQSXW WKH GHVLUHG FRQWURO UDWLR�

6FDOLQJ WKH &RQWURO ,QSXWV

,Q WKLV H[DPSOH ZH ZLOO VHW XS WKH FRQWUROOHU WR VFDOH ���� P$ VLJQDOV IRU HDFK
LQSXW �$,� $,��� 7KH IXOO VFDOH RI WKH VDQG VFDOH �$,�� LV ����� NJ�PLQ� WKH IXOO
VFDOH RI WKH G\H IORZ VHQVRU �$,�� LV ���� NJ�PLQ� $V DQ DLG WR RUJDQL]LQJ LQ�
IRUPDWLRQ WKDW ZLOO EH SURJUDPPHG LQWR WKH (6���� XVH WKH WDEOH EHORZ�

,QSXW ,WHP /RZ (QG +LJK (QG
$,� ,QSXW IURP 6HQVRU � ��

9DOXH WR EH GLVSOD\HG RQ )URQW SDQHO RI WKH
(6���

� ���

$,� ,QSXW IURP 6HQVRU � ��
9DOXH WR EH GLVSOD\HG RQ )URQW SDQHO RI WKH
(6���

� ��

3URJUDP WKH (6��� DV IROORZV�

�� )URP WKH (6�722/6 PHQX� FOLFN RQ WKH 6HWWLQJ �RIIOLQH! LFRQ�

�� )URP WKH 6HWWLQJ PHQX �RIIOLQH! VHOHFW WKH $QDORJ RSHU EXWWRQ�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� 6HOHFW )��'HWDLOV IURP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� $
SRS�XS PHQX DSSHDUV �)LJXUH ���

)LJXUH �

�� 6HOHFW 6&/ �VWUDLJKW�OLQH DSSUR[LPDWLRQ� EXWWRQ� 7KH 6WUDLJKW�OLQH DSSUR[�
LPDWLRQ PHQX �)LJXUH �� ZLOO DSSHDU� )RU WKH JURXW FRORULQJ H[DPSOH�
\RX PXVW FRPSOHWH WKH WDEOH H[DFWO\ DV VKRZQ�

)LJXUH �

1RWH� 7KH (6��� XVHV D 1RUPDOL]LQJ SURFHVV WR VFDOH ORZ HQG DQG KLJK HQG YDOXHV
IURP WKH DFWXDO VHQVRU LQSXW WR WKH FRQWUROOHU� 7KLV LQWHUQDO SURFHVV XVHV ���
DV WKH IXOO VFDOH� $V D UHVXOW� LW LV QHFHVVDU\ WR LQSXW � IRU WKH ORZ HQG DQG �
IRU WKH KLJK HQG RI WKH VHQVRU RXWSXW VFDOHV� QRW � DQG �� �WKH DFWXDO RXWSXW
UDQJH��

&ROXPQV � DQG � DUH XVHG IRU VFDOLQJ $,� IRU GLVSOD\ DQG UHQRUPDOL]DWLRQ
DIWHU LW �$,�� KDV EHHQ UDWLRHG� 7R HQWHU WKH YDOXHV� VLPSO\ FOLFN WKH FXUVRU RQ
WKH YDOXH LQ WKH DSSURSULDWH SODFH LQ WKH WDEOH� )RU WKLV H[DPSOH WKH WDEOH
VKRXOG DSSHDU H[DFWO\ DV VKRZQ DERYH�

1RWH� 5HDG WKH IROORZLQJ EXWWRQ GHILQLWLRQV�

,QSXW � /RZ HQG YDOXH RI WKH DFWXDO VHQVRU LQSXW WR WKH FRQWUROOHU�

2XWSXW � /RZ HQG YDOXH WR EH GLVSOD\HG RQ WKH IURQW SDQHO RI WKH (6����

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

,QSXW � +LJK HQG YDOXH RI WKH DFWXDO VHQVRU LQSXW WR WKH FRQWUROOHU�

2XWSXW � +LJK HQG YDOXH WR EH GLVSOD\HG RQ WKH IURQW SDQHO RI WKH (6����

�� 6HOHFW (6&� ([LW WR UHWXUQ WR WKH $QDORJ RSHUDWLRQ SDUDPHWHUV PHQX�

6HWWLQJ WKH &RQWURO 5DWLR

7KH QH[W VWHS LQ VHWWLQJ XS D UDWLR FRQWURO DSSOLFDWLRQ LV WR LQSXW WKH FRQWURO
UDWLR� 7KH PL[LQJ UDWLR PXVW EH SUHGHWHUPLQHG E\ WKH XVHU� ,Q WKH JURXW FRORU�
LQJ H[DPSOH� WKH DSSURSULDWH UDWLR LV ��� SDUWV RI VDQG WR � SDUWV G\H RU �����
)ROORZ WKH VWHSV EHORZ WR SURJUDP WKH FRQWUROOHU ZLWK WKH FRQWURO UDWLR�

�� )URP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� VHOHFW )��'HWDLOV �
)URP WKH SRS�XS PHQX� VHOHFW $3� WR $3�� �$QDORJ RSHUDWLRQ SDUDP�
HWHUV��

�� &OLFN RQ WKH YDOXH DFURVV IURP $QDORJ RSHU SDUDP � DQG HQWHU ������
7KH WDEOH VKRXOG ORRN OLNH )LJXUH ��

)LJXUH �

�� 6HOHFW (6&� ([LW WR HVFDSH EDFN WR WKH $QDORJ RSHUDWLRQ DVVLJQPHQW
PHQX�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

/LQNLQJ WKH &RQWURO 5DWLR 3URJUDP WR (6��� 2SHUDWLRQ

1RZ WKDW WKH UDWLRQ SURJUDPPLQJ LV FRPSOHWH� ,W LV QHFHVVDU\ WR OLQN LW WR WKH
FRUH SURJUDP RI WKH (6��� XVLQJ WKH $QDORJ RSHUDWLRQ DVVLJQPHQW WDEOH�
7R GR WKLV� IROORZ WKH SURFHGXUHV EHORZ�

�� )URP WKH 6HWWLQJ PHQX �RIIOLQH!PHQX� VHOHFW $QDORJ 2SHU �)LJXUH ���

)LJXUH �

�� )URP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW WDEOH� GRXEOH�FOLFN RQ WKH DUHD
LQWHUVHFWHG E\ $VVLJQ GHVW DQG FROXPQ �� $ SRS�XS PHQX DSSHDUV�
6FUROO WKURXJK WKH PHQX DQG GRXEOH�FOLFN RQ 563 �5HPRWH 6HWSRLQW��

�� 'RXEOH�FOLFN RQ WKH 1� 2SHU�FROXPQ � LQWHUVHFWLRQ� 6FUROO WKURXJK WKH
SRS�XS PHQX DQG VHOHFW 6&/� �6WUDLJKW�OLQH DSSUR[LPDWLRQ��

�� 'RXEOH�FOLFN RQ WKH 1� $UJ��FROXPQ � LQWHUVHFWLRQ� 'RXEOH�FOLFN RQ $,�
�$QDORJ ,QSXW ���

�� 'RXEOH�FOLFN RQ WKH 1� 2SHU�FROXPQ � LQWHUVHFWLRQ� 6HOHFW 08/ �0XOWL�
SO\� IURP WKH SRS�XS PHQX�

�� 'RXEOH�FOLFN RQ WKH 1� $UJ ��FROXPQ � LQWHUVHFWLRQ� 6HOHFW 1� �$UJX�
PHQW 5HVXOW� IURP WKH SRS�XS PHQX�

�� 'RXEOH�FOLFN RQ WKH 1� $UJ ��FROXPQ � LQWHUVHFWLRQ� 6HOHFW $3� �$QDORJ
3DUDPHWHU �� IURP WKH SRS�XS PHQX�

�� 'RXEOH�FOLFN RQ WKH 1� 2SHU�FROXPQ � LQWHUVHFWLRQ� 6HOHFW 6&/�
�6WUDLJKW�OLQH DSSUR[LPDWLRQ� IURP WKH SRS�XS PHQX�

�� 'RXEOH�FOLFN RQ WKH 1� $UJ ��FROXPQ � LQWHUVHFWLRQ� 6HOHFW 1� �$UJX�
PHQW 5HVXOW IURP WKH SRS�XS PHQX�

)RU WKLV H[DPSOH� FROXPQ � VKRXOG ORRN H[DFWO\ OLNH WKH RQH VKRZQ LQ
)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

)LJXUH �

7KH SURJUDPPLQJ LQ FROXPQ � UHIOHFWV WKH FRQQHFWLRQ RI WKH EDVLF UDWLR SUR�
JUDP WR WKH FRUH RI WKH (6���� %\ SHUIRUPLQJ WKH VWHSV DERYH� \RX KDYH DF�
FRPSOLVKHG WKH IROORZLQJ�

� 6FDOLQJ $,� WR 6&/ �6WUDLJKW�OLQH DSSUR[LPDWLRQ� FROXPQ ��� ����� .J�V
�1���

� $,� �ZHLJKW RI WKH VDQG� LV PXOWLSOLHG E\ WKH UDWLRQ ������ LQ $3� �1���
� ,Q WKH ILQDO RSHUDQG �1�� $,� ZDV VFDOHG WR SURYLGH D XVHDEOH QXPEHU IRU
GLVSOD\ RQ WKH IURQW SDQHO RI WKH (6���� +RZHYHU� LQ RUGHU IRU WKH (6��� WR
XVH WKH GDWD WKDW $,� SURYLGHV� $,� PXVW EH UHVFDOHG� RU QRUPDOL]HG WR ����
7KLV YDOXH LV WKHQ WUDQVIHUUHG LQWR WKH 5HPRWH 6HWSRLQW IXQFWLRQ RI WKH
(6��� �)LJXUH ���

)LJXUH �

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

$,� LV QRUPDOL]HG DIWHU WKH UDWLR KDV EHHQ DSSOLHG WR WKH LQSXW� 7KH QRUPDO�
L]HG UDWLR LV WKHQ XVHG DV WKH 5HPRWH 6HWSRLQW IRU WKH (6��� VR WKDW LW FDQ
PL[ WKH SURSHU DPRXQW RI G\H ZLWK WKH VDQG�

<RX KDYH QRZ FRPSOHWHG DOO SURJUDPPLQJ IRU UDWLR FRQWURO SURFHVV� 3URFHHG
WR $XWRWXQLQJ�

�ï� $XWRWXQLQJ
1RWH� 7KH (6��� PXVW EH FRQQHFWHG�

7KH DXWRWXQH IHDWXUH XVHV D PHWKRG RI WXQLQJ VLPLODU WR D OLPLW F\FOH� ZKLFK LV
GHVFULEHG LQ 6HFWLRQ �� &DVFDGH &RQWURO� :KHQ DXWRWXQLQJ LV DFWLYDWHG LW ZLOO
EH LQGLFDWHG E\ D EOLQNLQJ \HOORZ /(' RQ WKH IURQW SDQHO RI WKH (6����

�� )URP WKH (6�722/6 PHQX� VHOHFW WKH &KHFN &RQWURO LFRQ�

�� 6HOHFW )��5XQ IURP WKH &KHFN FRQWURO PHQX �)LJXUH ����

)LJXUH ��

�� 6HOHFW 5XQ IURP WKH QHZ YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ
�)LJXUH ����

)LJXUH ��

�� 6HOHFW (6&� &DQFHO WR UHWXUQ WR WKH &KHFN FRQWURO PHQX�

�� )URP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ� VHOHFW ([HF $�7� �

�� $ QHZ SRS�XS ZLQGRZ ZLOO DSSHDU �)LJXUH ���� (QWHU WKH QXPEHU RI WKH
3,' EDQN \RX ZLVK WR $XWRWXQH�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

)LJXUH ��

�� 6HOHFW (17� 2. � 7KH FRQWUROOHU ZLOO QRZ DXWRWXQH� 'R 1RW LQWHUUXSW RU
VWRS WKLV SURFHVV� 7KH FRQWUROOHU ZLOO KDYH FRPSOHWHG DXWRWXQLQJ ZKHQ
WKH \HOORZ ¶$7· OLJKW VWRSV EOLQNLQJ RQ WKH IURQW SDQHO RI WKH (6����

�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ
,I WKH SHUIRUPDQFH RI WKH FRQWUROOHU LV QRW VDWLVIDFWRU\ DIWHU DXWRWXQLQJ� \RX
PD\ LPSURYH WKH SHUIRUPDQFH RI WKH (6��� E\ XVLQJ WKH )X]]\ /RJLF )LQH
7XQH� )ROORZ WKHVH VWHSV WR JHW WR WKH )LQH 7XQH SRUWLRQ RI WKH (6�722/6
SURJUDP�

6WDUW FRQWUROOLQJ \RXU SURFHVV ZLWK WKH (6��� E\ SODFLQJ LW LQ WKH 581 PRGH�

�� )URP WKH (6�722/6 PHQX� VHOHFW WKH &KHFN FRQWURO LFRQ�

�� )URP WKH &KHFN FRQWURO PHQX� VHOHFW )��5XQ �

�� )URP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ� VHOHFW 581

�� )URP WKH (6�722/6 0HQX VHOHFW WKH &KHFN FRQWURO LFRQ�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� 6HOHFW ([HF� )�7� IURP WKH PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ
�)LJXUH ����

)LJXUH ��

�� $ 3RS�8S ZLQGRZ ZLOO DSSHDU WR FRQILUP WKH 3,' VHW WKDW \RX DUH XVLQJ�

�� (QWHU WKH DSSURSULDWH 3,' VHW QXPEHU DQG VHOHFW (17� 2. � $ QHZ SRS�
XS ZLQGRZ ZLOO DSSHDU )LJXUH ���

)LJXUH ��

�� 7KHUH DUH ILYH GLIIHUHQW OHYHOV RI UHVSRQVH WKDW \RX FDQ LQLWLDWH XVLQJ
)X]]\ /RJLF )LQH 7XQLQJ� (DFK WULDQJOH UHSUHVHQWV RQH OHYHO RI VWUHQJWK�
7KH PRUH WULDQJOHV \RX VHOHFW WKH JUHDWHU WKH UHDFWLRQ ZLOO EH IURP WKH
)LQH 7XQLQJ HIIHFW RI )X]]\ /RJLF� <RX FDQ VHOHFW RQH SDUDPHWHU �DV LV
VKRZQ� RU D PD[LPXP RI WZR SDUDPHWHUV� VXFK DV 5HVSRQVH�+XQWLQJ�
RU 2YHUVKRRW�+XQWLQJ� 8VH WKH NH\ERDUG FXUVRU FRQWUROV WR PRYH WKH UHG

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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LQQHU FLUFOH DURXQG WKH LQVLGH RI WKH RXWHU FLUFOH� 7KH DUURZKHDGV ZLOO
DXWRPDWLFDOO\ ILOO LQ EDVHG RQ WKH SRVLWLRQ RI WKH UHG FLUFOH�

�� 6HOHFW (17� 2. DIWHU \RX KDYH VHOHFWHG WKH OHYHO RI FRUUHFWLYH DFWLRQ
\RX UHTXLUH�

�� (6�722/6 ZLOO SURPSW \RX WR H[HFXWH ILQH WXQLQJ� VHOHFW (17�2. � 5H�
SHDW )X]]\ /RJLF )LQH 7XQLQJ DV QHFHVVDU\ WR DFKLHYH RSWLPXP SHUIRU�
PDQFH�

<RX KDYH QRZ FRPSOHWHG WXQLQJ \RXU (6��� IRU 5DWLR &RQWURO�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�
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�ï� $SSOLFDWLRQV

�ï�ï� +HDWLQJ )XUQDFH
(6 ��� XVHG� (6 ���;�$$:+)(

$LU

)XHO

%XUQHU

)XUQDFH

7�&

(6 ���;(6 ���;

$,� $�� $��

7HPS� FRQWURO RI DLU DQG IXHO 7HPS� FRQWURO RI IXUQDFH

$,� $,�
��� ���

3URFHVV 5HTXLUHPHQWV

�� ,PSURYH FRPEXVWLRQ HIILFLHQF\ E\ UHGXFLQJ WKH DPRXQW RI DLU UHTXLUHG WR
EXUQ WKH PHWDO LQ WKH SURFHVV�

�� (QVXUH FRPSOHWH FRPEXVWLRQ RI JDV LQ IXUQDFH E\ FRQWUROOLQJ WKH UDWLRQ
RI IXHO WR DLU�

0RGHO 6HOHFWLRQ

�� 7KH ILUVW (6��� LV FRQWUROOLQJ WKH UDWLR RI IXHO WR DLU� %\ KDYLQJ DQ (6���
GR WKLV XVLQJ )X]]\ /RJLF� YHU\ WLJKW FRQWURO ZDV REWDLQHG RQ WKH PL[�
DOORZLQJ FRPSOHWH FRPEXVWLRQ RI WKH JDV XVHG LQ WKH SURFHVV�

�� 7KH VHFRQG (6��� ZDV XVHG WR DFKLHYH WLJKW FRQWURO RI WKH WHPSHUDWXUH
RI WKH IXUQDFH� %\ KDYLQJ DQ (6��� GRLQJ WKLV� WKH DPRXQW RI DLU UH�
TXLUHG IRU FRPSOHWH FRPEXVWLRQ ZDV UHGXFHG� $QRWKHU EHQHILW ZDV OHVV
SROOXWLRQ FUHDWHG E\ WKH SURFHVV�

$SSOLFDWLRQV 6HFWLRQ �ï�



��

�ï�ï� 6HDW %HOW 0DQXIDFWXULQJ
(6 ��� XVHG� (6 ���;�$$:+)(

(QWUDQFH UROO �IL[HG VSHHG� ([LW UROO

6HDW�EHOW

0RWRU

7DFKR�PHWHU

0RWRU

7DFKR�PHWHU

$,�

$,�
$��

3URFHVV 5HTXLUHPHQWV

&RQWURO WKH OHQJWK RI WKH VHDW EHOW E\ FKDQJLQJ WKH URWDWLRQ VSHHG RI WKH HQ�
WUDQFH DQG H[LW UROOV�

0RGHO 6HOHFWLRQ

�� 7KH UDWLR DELOLW\ DOORZHG WKH (6��� WR WDNH WKH XQFRQWUROOHG VSHHG RI WKH
HQWUDQFH DQG PDWFK WKH H[LW UROO VSHHG DW WKH DSSURSULDWH UDWLR WKHUHE\
PDLQWDLQLQJ WKH GHVLUHG OHQJWK RI WKH VHDW EHOW�

�� 7KH XVH RI PXOWLSOH $3 UHJLVWHUV SURYLGHV IRU PDQ\ GLIIHUHQW VHDW�EHOW
OHQJWKV�

$SSOLFDWLRQV 6HFWLRQ �ï�



��

6(&7,21 �
)HHG )RUZDUG &RQWURO

�ï� :KDW LV )HHG )RUZDUG &RQWURO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6WDUW�XS 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $QDORJ 2SHUDWLRQ $VVLJQPHQW 7DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 2SHUDWLRQ DQG 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $XWRWXQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $SSOLFDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� :KDW LV )HHG )RUZDUG &RQWURO
)HHG )RUZDUG FRQWURO LV D IHDWXUH RI WKH (6��� SURFHVV FRQWUROOHU ZKLFK LV
XVHG WR DQWLFLSDWH D SURFHVV DQG PLQLPL]H LWV HIIHFW RQ WKH SURFHVV� $IWHU WKH
FRQWUROOHU GHWHFWV WKH GLVWXUEDQFH� LW DGMXVWV LWV 0DQLSXODWHG 9DULDEOH �09� VR
LW ZLOO EH DEOH WR RIIVHW WKH HVWLPDWHG FKDQJH LQ WKH SURFHVV� ,W LV DEOH WR GR
WKLV E\ XVLQJ WZR VHQVRUV� RQH SODFHG ZLWKLQ WKH SURFHVV� WKH RWKHU WR PHD�
VXUH WKH YDOXH RI D SURFHVV LQJUHGLHQW EHIRUH LW DUULYHV ZKHUH WKH SURFHVV LV
FRQWUROOHG�

$Q H[DPSOH RI WKLV LV IRRG VWHULOL]DWLRQ E\ VWHDP� 7KH IORZ RI IRRG LQWR WKH
VWHULOL]DWLRQ FKDPEHU LV QRW FRQWLQXRXV� DQG WKH WHPSHUDWXUH LQ WKH FKDPEHU
KDV WR EH SUHFLVHO\ FRQWUROOHG WR DYRLG VFDOGLQJ WKH IRRG RU LQVXIILFLHQWO\ VWHULO�
L]LQJ LW�

6WDQGDUG &RQWURO
:LWK VWDQGDUG FRQWURO VWUDWHJLHV �L�H� RQH IHHG EDFN ORRS RQO\�� WKH SURFHVV
FDQQRW EH FRQWUROOHG DFFXUDWHO\ EHFDXVH RI WKH YDULDEOH IORZ RI IRRG LQWR WKH
V\VWHP �)LJXUH ��� %\ FRQWUROOLQJ WKH DPRXQW RI VWHDP SUHVVXUH DURXQG WKH
FKDPEHU� WKH WHPSHUDWXUH RI VWHULOL]DWLRQ FKDPEHU FDQ EH DFFXUDWHO\ FRQ�
WUROOHG�

)RRG

'LVWXUEDQFH

7HPSHUDWXUH
6HQVRU

6WHDP

09

39

63
7,&

)LJXUH �

)LJXUH � VKRZV DQ H[DPSOH RI WKH SURFHVV WUHQG ZLWKRXW IHHG IRUZDUG FRQWURO�
:KHQ WKH IORZ RI IRRG LQWR WKH FKDPEHU GURS� WKH WHPSHUDWXUH LQFUHDVHV EH�
FDXVH WKHUH LV OHVV IRRG WR DEVRUE WKH KHDW� $V D UHVXOW� WKH WHPSHUDWXUH LQ�
FUHDVH ZLOO VFDOG WKH IRRG�

)XUWKHU LQ WKH WLPH EHIRUH WKH FRQWUROOHU UHJDLQV FRQWURO RI WKH SURFHVV� DOO
LQFRPLQJ IRRG ZLOO EH GDPDJHG E\ WKH H[FHVVLYH KHDW�

W

W/RDG YDULDWLRQ YV�
)RRG WHPSHUDWXUH

39

7HPSHUDWXUH
RI IRRG

)RRG
)ORZ

�/RDG�

��)�

)LJXUH �

:KDW LV )HHG )RUZDUG &RQWURO 6HFWLRQ �ï�



��

)HHG )RUZDUG &RQWURO
%\ SODFLQJ D VHFRQG VHQVRU LQ WKH SDWK RI WKH IRRG �D IORZ VHQVRU� WKH V\V�
WHP FDQ QRZ DQWLFLSDWH WKH IORZ RI IRRG EHIRUH LW HQWHUV WKH FKDPEHU DQG DG�
MXVW WKH VWHDP SUHVVXUH �)LJXUH ��� 7KLV LV NQRZQ DV D )HHG )RUZDUG FRQWURO
VWUDWHJ\�

)RRG

7HPSHUDWXUH
6HQVRU

6WHDP

09

39��$,�

63
7,&

39��$,�

W

W/RDG YDULDWLRQ YV�
)RRG WHPSHUDWXUH

39

7HPSHUDWXUH
RI IRRG

)RRG
)ORZ

�/RDG�

��)�

)LJXUH �

%\ XVLQJ WKH )HHG )RUZDUG FRQWURO PHWKRG� WKH FRQWUROOHU GHWHFWV WKH UH�
GXFHG IORZ RI IRRG DQG FDQ VORZ GRZQ WKH IORZ RI VWHDP EHIRUH LW VFDOGV WKH
IRRG�
7R VHW XS WKLV )HHG )RUZDUG PHWKRG LQ WKH (6���� WKH UDWLR RI VWHDP SUHV�
VXUH WR IRRG IORZ PXVW EH GHWHUPLQHG DQG HQWHUHG LQWR WKH (6���� 7KDW UDWLR
LV NQRZ DV WKH )HHG )RUZDUG 9DULDEOH �))9��
2QFH WKLV LV DFFRPSOLVKHG� \RX ZLOO VHH D FRQVLGHUDEOH LPSURYHPHQW LQ WKH
FRQWURO SHUIRUPDQFH� 7KLV LV EHFDXVH WKH UHVSRQVH RI WKH 09 WR WKH GLVWXU�
EDQFH LV PXFK TXLFNHU WKDQ ZLWK D QRUPDO VLQJOH ORRS FRQWURO VWUDWHJ\�
,W LV LPSRUWDQW WR QRWH WKDW )HHG )RUZDUG FRQWURO LV XVHG LQ FRQMXQFWLRQ ZLWK
WKH H[LVWLQJ 3,' DOJRULWKP� ,W LV GHVLJQHG DV DQ HQKDQFHPHQW WR WKH 3,' ORRS�

:KDW LV )HHG )RUZDUG &RQWURO 6HFWLRQ �ï�



��

�ï�ï� 6WDUW�XS 3URFHGXUH
)RU )HHG )RUZDUG FRQWURO� DQ\ (6��� ZLWK WZR DQDORJ LQSXWV PD\ EH XVHG�
7KH IROORZLQJ SDUW QXPEHU UHSUHVHQWV DQ (6��� FRQWUROOHU ZLWK WZR DQDORJ
LQSXWV� (6���B �B B:B B B B B

�

�

�

�

�

�

�

�

�

��

��

�

ï

�

ï

$��

68%�

E

D

F

�

ï

1RW XVHG

~

68%�

�

ï

$,�

&7

&7

��

��

��

��
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��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

9DOYH

���� P$

)ORZ VHQVRU

���� P$

$,� ���� P$

57'

)LJXUH �

)LJXUH � VKRZV D ZLULQJ GLDJUDP IRU WKH IRRG SURFHVVLQJ H[DPSOH� ,W LV VKRZQ
LQ D )HHG )RUZDUG FRQILJXUDWLRQ ZLWK WKH IROORZLQJ UHTXLUHPHQWV�
� 39��$,�  3ODWLQXP 57' �SURFHVV�
� 39��$,�  )ORZ 6HQVRU ���� P$ �IRRG IORZ�
� 09�$2�  &RQWURO 9DOYH ���� P$ �VWHDP IORZ�

�ï�ï� $QDORJ 2SHUDWLRQ $VVLJQPHQW 7DEOH
)RU )HHG )RUZDUG &RQWURO� GHOHWH GDWD LQ FROXPQV �� � DQG � IURP \RXU $QD�
ORJ RSHUDWLRQ WDEOH� &ROXPQ � LV XVHG IRU )HHG )RUZDUG &RQWURO� ZKLOH FRO�
XPQV �� � DQG � DUH QRW �&DVFDGH &RQWURO RQO\�� 8VH HLWKHU WKH (GLW PHQX RU
NH\ERDUG WR GHOHWH GDWD LQ FROXPQV �� � DQG ��

'HOHWLQJ 'DWD 8VLQJ WKH (GLW PHQX
�� )URP WKH PDLQ PHQX VHOHFW WKH 6HWWLQJ �RIIOLQH! LFRQ�

�� )URP WKH 6HWWLQJ PHQX �RIIOLQH!VHOHFW $QDORJ RSHU EXWWRQ� 7KH $QD�
ORJ RSHUDWLRQ DVVLJQPHQW PHQX ZLOO DSSHDU�

�� 6HOHFW )�� (GLW DQG \RX ZLOO VHH WKH IROORZLQJ VFUHHQ �)LJXUH ���

)LJXUH �

:KDW LV )HHG )RUZDUG &RQWURO 6HFWLRQ �ï�



��

�� 6HOHFW WKH 'HOHWH EXWWRQ�
�� (6�722/6 SURPSWV \RX WR VHOHFW D VWDUWLQJ SRLQW WR GHOHWH� 6HOHFW WKH

EHJLQQLQJ RI FROXPQ � WR WKH HQG RI FROXPQ ��

�� 6HOHFW (17� 2. EXWWRQ WR GHOHWH GDWD ZLWKLQ WKHVH FROXPQV� 5HSHDW
VWHSV � DQG � WR GHOHWH GDWD LQ FROXPQ ��

�� 6HOHFW (6&� ([LW EXWWRQ�

'HOHWLQJ 'DWD 8VLQJ WKH .H\ERDUG

�� 3UHVV WKH �&75/! DQG �'! NH\V DW WKH VDPH WLPH�
�� (6�722/6 SURPSWV \RX WR VHOHFW D VWDUWLQJ SRLQW WR GHOHWH� 6HOHFW WKH

EHJLQQLQJ RI FROXPQ � WR WKH HQG RI FROXPQ ��
�� 7R GHOHWH GDWD ZLWKLQ WKHVH FROXPQV� SUHVV WKH �(17(5! NH\�

<RXU $QDORJ 2SHUDWLRQ 7DEOH VKRXOG ORRN OLNH )LJXUH ��

)LJXUH �

�ï� 2SHUDWLRQ DQG 7XQLQJ
7KH ILUVW VWHS LQ VHWWLQJ XS D )HHG )RUZDUG FRQWURO DSSOLFDWLRQ LV WR VFDOH WKH
FRQWURO LQSXWV�

6FDOLQJ WKH &RQWURO ,QSXWV

,Q WKLV H[DPSOH ZH ZLOO VHW XS WKH FRQWUROOHU WR VFDOH ���� P$ VLJQDO IRU LQSXW
$,�� 7KH IXOO VFDOH RI WKH IRRG IORZ �$,�� LV ����� NJ�PLQ� $V DQ DLG WR RUJD�
QL]LQJ LQIRUPDWLRQ WKDW ZLOO EH SURJUDPPHG LQWR WKH (6���� XVH WKH WDEOH EH�
ORZ�

,QSXW ,WHP /RZ (QG +LJK (QG
$,� ,QSXW IURP 6HQVRU � ��

9DOXH WR EH GLVSOD\HG RQ )URQW SDQHO RI WKH
(6���

� ��

3URJUDP WKH (6��� DV IROORZV�

�� )URP WKH (6�722/6 PHQX� FOLFN RQ WKH 6HWWLQJ �RIIOLQH! LFRQ�

�� )URP WKH 6HWWLQJ PHQX �RIIOLQH! VHOHFW WKH $QDORJ RSHU EXWWRQ�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�� 6HOHFW )��'HWDLOV IURP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� $
SRS�XS PHQX DSSHDUV �)LJXUH ���

)LJXUH �

�� 6HOHFW 6&/ �VWUDLJKW�OLQH DSSUR[LPDWLRQ� EXWWRQ� 7KH 6WUDLJKW�OLQH DSSUR[�
LPDWLRQ PHQX �)LJXUH �� ZLOO DSSHDU� )RU WKH IRRG VWHULOL]DWLRQ H[DPSOH�
\RX PXVW FRPSOHWH WKH WDEOH H[DFWO\ DV VKRZQ�

)LJXUH �

1RWH 7KH (6��� XVHV D 1RUPDOL]LQJ SURFHVV WR VFDOH ORZ HQG DQG KLJK HQG YDOXHV
IURP WKH DFWXDO VHQVRU LQSXW WR WKH FRQWUROOHU� 7KLV LQWHUQDO SURFHVV XVHV ���
DV WKH IXOO VFDOH� $V D UHVXOW� LW LV QHFHVVDU\ WR LQSXW � IRU WKH ORZ HQG DQG �
IRU WKH KLJK HQG RI WKH VHQVRU RXWSXW VFDOHV� QRW � DQG �� �WKH DFWXDO RXWSXW
UDQJH��

&ROXPQ � LV XVHG WR VFDOH $,� IRU GLVSOD\ DQG QRUPDOL]DWLRQ DIWHU LW �$,�� KDV
EHHQ UDWLRHG� 7R HQWHU WKH YDOXHV� VLPSO\ FOLFN WKH FXUVRU RQ WKH YDOXH LQ WKH
DSSURSULDWH SODFH LQ WKH WDEOH� )RU WKLV H[DPSOH WKH WDEOH VKRXOG DSSHDU H[�
DFWO\ DV VKRZQ DERYH�

1RWH 5HDG WKH IROORZLQJ EXWWRQ GHILQLWLRQV�

,QSXW � /RZ HQG YDOXH RI WKH DFWXDO VHQVRU LQSXW WR WKH FRQWUROOHU�

2XWSXW � /RZ HQG YDOXH WR EH GLVSOD\HG RQ WKH IURQW SDQHO RI WKH (6����

,QSXW � +LJK HQG YDOXH RI WKH DFWXDO VHQVRU LQSXW WR WKH FRQWUROOHU�

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

2XWSXW � +LJK HQG YDOXH WR EH GLVSOD\HG RQ WKH IURQW SDQHO RI WKH (6����

�� 6HOHFW (6&� ([LW WR UHWXUQ WR WKH $QDORJ RSHUDWLRQ SDUDPHWHUV PHQX�

/LQNLQJ WKH &RQWURO 5DWLR 3URJUDP WR (6��� 2SHUDWLRQ
1RZ WKDW WKH UDWLRQ SURJUDPPLQJ LV FRPSOHWH� ,W LV QHFHVVDU\ WR OLQN LW WR WKH
FRUH SURJUDP RI WKH (6��� XVLQJ WKH $QDORJ RSHUDWLRQ DVVLJQPHQW WDEOH�
7R GR WKLV� IROORZ WKH SURFHGXUHV EHORZ�

�� )URP WKH 6HWWLQJ PHQX �RIIOLQH!PHQX� VHOHFW $QDORJ 2SHU �)LJXUH ���

)LJXUH �

�� )URP WKH $QDORJ RSHUDWLRQ DVVLJQPHQW WDEOH� GRXEOH�FOLFN RQ WKH DUHD
LQWHUVHFWHG E\ $VVLJQ GHVW DQG FROXPQ �� $ SRS�XS PHQX DSSHDUV�
6FUROO WKURXJK WKH PHQX DQG GRXEOH�FOLFN RQ ))9 �)HHG )RUZDUG
DPRXQW��

�� 'RXEOH�FOLFN RQ WKH 1� 2SHU�FROXPQ � LQWHUVHFWLRQ� 6FUROO WKURXJK WKH
SRS�XS PHQX DQG VHOHFW 6&/� �6WUDLJKW�OLQH DSSUR[LPDWLRQ��

�� 'RXEOH�FOLFN RQ WKH 1� $UJ��FROXPQ � LQWHUVHFWLRQ� 'RXEOH�FOLFN RQ $,�
�$QDORJ ,QSXW ���

)RU WKLV H[DPSOH� FROXPQ � VKRXOG ORRN H[DFWO\ OLNH WKH RQH VKRZQ LQ
)LJXUH ���

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

7KH SURJUDPPLQJ LQ FROXPQ � UHIOHFWV WKH FRQQHFWLRQ RI WKH EDVLF )HHG )RU�
ZDUG SURJUDP WR WKH FRUH RI WKH (6����

<RX KDYH FRPSOHWHG SURJUDPPLQJ WKH (6��� WR RSHUDWH LQ D )HHG )RUZDUG
FRQWURO PRGH� 1RZ OLQN WKLV GDWD LQWR WKH RSHUDWLQJ SURJUDP RI WKH (6���� 7R
GR WKLV SURFHHG DV IROORZV�
�� 3RVLWLRQ \RXU FXUVRU LQ FROXPQ �� LQ OLQH ZLWK $VVLJQ GHVW ZKLFK LV OR�

FDWHG RQ WKH OHIW VLGH RI WKH $QDORJ RSHUDWLRQ DVVLJQPHQW PHQX� WKHQ
FOLFN LQWR WKH WRS RI WKH FROXPQ� $ SRS�XS PHQX ZLOO DSSHDU IRU WKH $V�
VLJQ GHVW VHOHFWLRQ� ,Q WKH SRS�XS PHQX� VHOHFW ))9 �)HHG�IRUZDUG
DPRXQW�� ))9 QRZ DSSHDUV DW WKH WRS RI FROXPQ �� 5HSHDW WKLV SURFH�
GXUH IRU 1� RSHU� 1� $UJ �� 1� $UJ ����HWF�

�� )URP WKH 1� 2SHU SRS�XS PHQX� VHOHFW 6&/� �6WUDLJKW /LQH $SSUR[LPD�
WLRQ��

�� )URP WKH FROXPQ 1� $UJ � SRS�XS PHQX� VHOHFW $,� �$QDORJ ,QSXW ���
<RX KDYH QRZ SURJUDPPHG WKH (6��� WR DFFHSW $,� DV LWV )HHG )RUZDUG
LQSXW� 7KH LQIRUPDWLRQ IURP WKLV LQSXW ZLOO EH SODFHG LQWR WKH FDOFXODWLRQ WKDW
WKH (6��� ZLOO XVH WR GHWHUPLQH WKH 0DQLSXODWHG 9DULDEOH �09��
%\ SURJUDPPLQJ WKH (6��� IRU )HHG )RUZDUG DV ZH KDYH GHPRQVWUDWHG� \RX
KDYH DFFRPSOLVKHG WKH IROORZLQJ�
� $QDORJ ,QSXW � VLJQDO RI ���� P$ ZDV FRQYHUWHG WR ����
� 8VH RI WKH ))9 �)HHG )RUZDUG 9DULDEOH� WR FDOFXODWH WKH SURSHU RXWSXW YDUL�
DEOH VR WKDW WKH UDWLR RI IRRG WR VWHDP ZRXOG EH FRQVLVWHQW WKURXJKRXW RXU
SURFHVV�

� 6FDOLQJ WR 6&/ �6WUDLJKW�OLQH DSSUR[LPDWLRQ� FROXPQ ��� ����� .J�V �1���

7KH (6��� LV FDOFXODWLQJ WKH )HHG )RUZDUG YDULDEOH IURP WKH IRRG IORZ RI
����� NJ�V� 7KH IRRG IORZ LV WKHQ XVHG WR FDOFXODWH WKH )HHG )RUZDUG 9DUL�
DEOH�

)RU D JUDSKLF YLHZ RI WKH SURJUDP� VHOHFW )��,PDJH � 0DNH VXUH \RX KDYH
FROXPQ � KLJKOLJKWHG� ,W ZLOO ORRN OLNH )LJXUH ���

)LJXUH ��

2SHUDWLRQ DQG 7XQLQJ 6HFWLRQ �ï�



��

�ï� $XWRWXQLQJ
$XWRWXQLQJ FDQ EH XVHG ZLWK DOO )HHG )RUZDUG FRQWURO VWUDWHJLHV� 7KH DXWR�
WXQH IHDWXUH XVHV D PHWKRG RI WXQLQJ VLPLODU WR D OLPLW F\FOH� ZKLFK LV GH�
VFULEHG LQ 6HFWLRQ �� &DVFDGH &RQWURO� :KHQ DXWRWXQLQJ LV DFWLYDWHG LW ZLOO EH
LQGLFDWHG E\ D EOLQNLQJ \HOORZ /(' RQ WKH IURQW SDQHO RI WKH (6����

1RWH 7KH (6��� PXVW EH FRQQHFWHG�

�� )URP WKH (6�722/6 PHQX� VHOHFW WKH &KHFN &RQWURO LFRQ�

�� 6HOHFW )��5XQ IURP WKH &KHFN FRQWURO PHQX �)LJXUH ����

)LJXUH ��

�� 6HOHFW 5XQ IURP WKH QHZ YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ
�)LJXUH ����

)LJXUH ��

�� 6HOHFW (6&� &DQFHO WR UHWXUQ WR WKH &KHFN FRQWURO PHQX�

�� )URP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ� VHOHFW ([HF $�7� �

$XWRWXQLQJ 6HFWLRQ �ï�



��

�� $ QHZ SRS�XS ZLQGRZ ZLOO DSSHDU �)LJXUH ���� (QWHU WKH QXPEHU RI WKH
3,' EDQN \RX ZLVK WR $XWRWXQH�

)LJXUH ��

�� 6HOHFW (17� 2. � 7KH FRQWUROOHU ZLOO QRZ DXWRWXQH� 'R 1RW LQWHUUXSW RU
VWRS WKLV SURFHVV� 7KH FRQWUROOHU ZLOO KDYH FRPSOHWHG DXWRWXQLQJ ZKHQ
WKH \HOORZ ¶$7· OLJKW VWRSV EOLQNLQJ RQ WKH IURQW SDQHO RI WKH (6����

$XWRWXQLQJ 6HFWLRQ �ï�



��

�ï�ï� )X]]\ /RJLF )LQH 7XQLQJ
6WDUW FRQWUROOLQJ \RXU SURFHVV ZLWK WKH (6��� E\ SODFLQJ LW LQ WKH 581 PRGH�

�� )URP WKH (6�722/6 PHQX� VHOHFW WKH &KHFN FRQWURO LFRQ�

�� )URP WKH &KHFN FRQWURO PHQX� VHOHFW )��5XQ �

�� )URP WKH YHUWLFDO PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ� VHOHFW 581

,I WKH SHUIRUPDQFH RI WKH FRQWUROOHU LV QRW VDWLVIDFWRU\ DIWHU DXWRWXQLQJ� \RX
PD\ LPSURYH WKH SHUIRUPDQFH RI WKH (6��� E\ XVLQJ WKH )X]]\ /RJLF )LQH
7XQH� )ROORZ WKHVH VWHSV WR JHW WR WKH )LQH 7XQH SRUWLRQ RI WKH (6�722/6
SURJUDP�

�� )URP WKH (6�722/6 0HQX VHOHFW WKH &KHFN FRQWURO LFRQ�

�� 6HOHFW ([HF� )�7� IURP WKH PHQX RQ WKH OHIW VLGH RI WKH VFUHHQ
�)LJXUH ����

)LJXUH ��

�� $ 3RS�8S ZLQGRZ ZLOO DSSHDU WR FRQILUP WKH 3,' VHW WKDW \RX DUH XVLQJ�

$XWRWXQLQJ 6HFWLRQ �ï�



���

�� (QWHU WKH DSSURSULDWH 3,' VHW QXPEHU DQG VHOHFW (17� 2. � $ QHZ SRS�
XS ZLQGRZ ZLOO DSSHDU )LJXUH ���

)LJXUH ��

�� 7KHUH DUH ILYH GLIIHUHQW OHYHOV RI UHVSRQVH WKDW \RX FDQ LQLWLDWH XVLQJ
)X]]\ /RJLF )LQH 7XQLQJ� (DFK WULDQJOH UHSUHVHQWV RQH OHYHO RI VWUHQJWK�
7KH PRUH WULDQJOHV \RX VHOHFW WKH JUHDWHU WKH UHDFWLRQ ZLOO EH IURP WKH
)LQH 7XQLQJ HIIHFW RI )X]]\ /RJLF� <RX FDQ VHOHFW RQH SDUDPHWHU �DV LV
VKRZQ� RU D PD[LPXP RI WZR SDUDPHWHUV� VXFK DV 5HVSRQVH�+XQWLQJ�
RU 2YHUVKRRW�+XQWLQJ� 8VH WKH NH\ERDUG FXUVRU FRQWUROV WR PRYH WKH UHG
LQQHU FLUFOH DURXQG WKH LQVLGH RI WKH RXWHU FLUFOH� 7KH DUURZKHDGV ZLOO
DXWRPDWLFDOO\ ILOO LQ EDVHG RQ WKH SRVLWLRQ RI WKH UHG FLUFOH�

�� 6HOHFW (17� 2. DIWHU \RX KDYH VHOHFWHG WKH OHYHO RI FRUUHFWLYH DFWLRQ
\RX UHTXLUH�

�� (6�722/6 ZLOO SURPSW \RX WR H[HFXWH ILQH WXQLQJ� VHOHFW (17�2. � 5H�
SHDW )X]]\ /RJLF )LQH 7XQLQJ DV QHFHVVDU\ WR DFKLHYH RSWLPXP SHUIRU�
PDQFH�

<RX KDYH QRZ FRPSOHWHG WXQLQJ \RXU (6��� IRU )HHG )RUZDUG FRQWURO�

$XWRWXQLQJ 6HFWLRQ �ï�



���

�ï� $SSOLFDWLRQ

7KH IROORZLQJ LV D W\SLFDO H[DPSOH LOOXVWUDWLQJ KRZ (6��� LV XVHG LQ )HHG )RUZDUG FRQWURO�

3XPS

3XPS

+RW ZDWHU
WDQN

)LOOHU WDQN

)LOOLQJ
PDFKLQH

7HPSHUDWXUH
VHQVRU+HDWHU

6WRUDJH WDQN

6WHDP

)ORZ
VHQVRU

&KHFN
YDOYH

$��

$,� $,�

&XUUHQW�WR�3UHVVXUH 7UDQVGXFHU

$OFRKRO 6WHULOL]LQJ 6\VWHP

(6��� XVHG�
(6���;�$$:+)(

3URFHVV 5HTXLUHPHQWV

7KH V\VWHP LV FRPSULVHG RI � VHSDUDWH ORRSV� 7KH ILUVW ORRS LV ZDWHU KHDWHG
E\ VWHDP� VWRUHG LQ D KRW ZDWHU WDQN� DQG VHQW WKURXJK D ´KHDWHUµ WR VWHULOL]H
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