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%RLOHU LQVWDOODWLRQ
DQG FRPPLVVLRQLQJ WLSV

3OHDVH UHPHPEHU WKDW LI \RX DUH LQ DQ\ GRXEW DERXW WKH LQVWDOODWLRQ RI WKLV SURGXFW \RX FDQ FRQWDFW RXU
7HFKQLFDO +HOSOLQH RQ WHO� ����� ������

T 'RQRW IRUJHW WR UHPRYH WKH WUDQVLW FDSV DQGSOXJV IURP WKH ERLOHU FRQQHFWLRQV
WKHVH DUH ILWWHG WR HYHU\ ERLOHU�

T .HHS WKH ERLOHU FOHDU RI GXVW GXULQJ LQVWDOODWLRQ DQG LQ SDUWLFXODU GR QRW DOORZ
DQ\ GXVW RU GHEULV WR HQWHU WKH WRS RI WKH ERLOHU ZKHUH WKH IOXH FRQQHFWLRQ LV
PDGH� ,W LV UHFRPPHQGHG WKDW \RX SXW D GXVW VKHHW RYHU WKH WRS RI WKH ERLOHU
XQWLO \RX DUH UHDG\ WR PDNH WKH IOXH FRQQHFWLRQ�

T %HFDXVH HYHU\ ERLOHU LV ILUHG DQG WHVWHG OLYH DW WKH IDFWRU\� D VPDOO DPRXQW RI
ZDWHU UHPDLQV ZLWKLQ WKH ERLOHU� ,W LV SRVVLEOH IRU WKLV ZDWHU WR LQLWLDOO\ FDXVH WKH
SXPS WR VHL]H� ,W LV WKHUHIRUH UHFRPPHQGHG WKDW WKH SXPS URWRU EH PDQXDOO\
WXUQHG WR IUHH LWV URWDWLRQ EHIRUH WXUQLQJ WKH ERLOHU RQ�

T 5HPHPEHU WR UHOHDVH WKH DXWR DLU SXUJH EHIRUH ILOOLQJ WKH ERLOHU� 6HH WKH LQ�
VWUXFWLRQV WR LGHQWLI\ WKH ORFDWLRQ RI WKLV GHYLFH�

T 'RQRW UHPRYH WKH FDSRI WKH SUHVVXUH WHVW SRLQW RI WKH DLU VZLWFK �WRS ULJKW VLGH
RI WKH ERLOHU��

T <RX DUH VWURQJO\ DGYLVHG WR IOXVK RXW WKH V\VWHP ERWK FROG DQG KRW LQ RUGHU WR
UHPRYH V\VWHP DQG LQVWDOODWLRQ GHEULV�

T ,W LV DOVR VHQVLEOH WR LQLWLDOO\ ILUH DQG FRPPLVVLRQ WKH ERLOHU EHIRUH FRQQHFWLQJ
DQ\ H[WHUQDO FRQWUROV VXFK DV D URRP WKHUPRVWDW� %\ WKLV PHWKRG LI \RX KDYH
D VXEVHTXHQW SUREOHP IROORZLQJ WKH DGGLWLRQ RI DQ H[WHUQDO FRQWURO \RX FDQ
HOLPLQDWH WKH ERLOHU IURP \RXU IDXOW DQDO\VLV�

T 'RQRW IRUJHW WR UDQJH UDWH WKH ERLOHU WR VXLW WKH V\VWHP UHTXLUHPHQWV� 7KLV SUR�
FHGXUH LV FRYHUHG LQ WKH FRPPLVVLRQLQJ VHFWLRQ RI WKH LQVWDOODWLRQ PDQXDO�

T ,I WKH ERLOHU LV ILWWHG ZLWK D GLJLWDO SURJUDPPHU� ZKHQ VHWWLQJ WKH WLPHV IRU DXWR�
PDWLF RSHUDWLRQ� UHPHPEHU WKDW IRU HYHU\ k21l WLPH WKHUH PXVW EH DQ k2))l
WLPH WR IROORZ DQG WKDW RQ HYHU\ RFFDVLRQ \RX HQWHU D WLPH \RX PXVW DOVR LQGL�
FDWH ZKLFK GD\V WKDW \RX ZDQW WKH ERLOHU WR IROORZ WKH WLPHG VHWWLQJV�

T 6RPH SURGXFWV LQFRUSRUDWH DQ DQWL F\FOLQJ WLPH GHOD\� ,W LV QRUPDO ZKHQ ILUVW
VZLWFKLQJ WKH ERLOHU RQ IRU WKH ERLOHU WR RSHUDWH RQ KHDWLQJ IRU D IHZ VHFRQGV
WKHQ VZLWFK RII� $IWHU �����PLQXWHV KDV HODSVHG WKH ERLOHU ZLOO WKHQ UH LJQLWH DQG
RSHUDWH SHUIHFWO\ QRUPDOO\� 7KH LJQLWLRQ GHOD\ F\FOH GRHV QRW SUHYHQW QRUPDO
RSHUDWLRQ RI WKH ERLOHU WR SURYLGH GRPHVWLF KRW ZDWHU�

T ,I \RX DUH LQ DQ\ GRXEWV DV WR WKH LQVWDOODWLRQ RU RSHUDWLRQ RI WKH ERLOHU SOHDVH
UHDG WKH LQVWUXFWLRQ PDQXDOV WKRURXJKO\ DQG WKHQ LI QHFHVVDU\ FRQWDFW %LDVL
8. IRU DGYLFH DQG DVVLVWDQFH�



,PSRUWDQW
7KH PDQXDO��� PXVW EH UHDG WKRURXJKO\� VR WKDW \RXZLOO EH DEOH WR XVH WKH ERLOHU LQ D VDIH

DQG VHQVLEOH ZD\�

PXVW EH FDUHIXOO\ NHSW� ,W PD\ EH QHFHVVDU\ IRU UHIHUHQFH LQ WKH IXWXUH�

,QVWDOODWLRQ��� PXVW EH FDUULHG RXW E\ D TXDOLILHG SHUVRQ ZKR ZLOO EH UHVSRQVLEOH IRU
REVHUYLQJ WKH FXUUHQW 5HJXODWLRQV�

)LUVW OLJKWLQJ XS��� PXVW EH FDUULHG RXW E\ D FRPSHWHQW DQG UHVSRQVLEOH SHUVRQ� WKH
JXDUDQWHH LV YDOLG IURP WKH GDWH LW LV FDUULHG RXW�

5HSDLUV���
�XQGHU JXDUDQWHH�

PXVW EH FDUULHG RXW RQO\ E\ D FRPSHWHQW DQG UHVSRQVLEOH SHUVRQ� XVLQJ
JHQXLQH VSDUH SDUWV� 7KXV GR QR PRUH WKDQ VZLWFKLQJ RII WKH ERLOHU
\RXUVHOI �VHH WKH LQVWUXFWLRQV��

<RXU ERLOHU��� DOORZV KHDWLQJ XS RI ZDWHU WR D WHPSHUDWXUH OHVV WKDQ WKH ERLOLQJ SRLQW�

PXVW EH FRQQHFWHG WR D FHQWUDO KHDWLQJ V\VWHPDQG�RU D KRW ZDWHU VXSSO\
V\VWHP� FRPSDWLEOH ZLWK LWV SHUIRUPDQFH DQG RXWSXW�

FDQ EH XVHG RQO\ IRU WKRVH SXUSRVHV IRU ZKLFK LW KDV EHHQ VSHFLDOO\
GHVLJQHG�

PXVW QRW EH WRXFKHG E\ FKLOGUHQ RU E\ WKRVH XQIDPLOLDU ZLWK LWV RSHUDWLRQ�

PXVW QRW EH H[SRVHG WR WKH HOHPHQWV�

7KH PDQXIDFWXUHU��� GLVFODLP DOO OLDELOLW\ IRU DQ\ WUDQVODWLRQV RI WKH SUHVHQW PDQXDO IURPZKLFK
LQFRUUHFW LQWHUSUHWDWLRQ PD\ RFFXU�

DFFHSWV QR UHVSRQVLELOLW\ IRU XQVDWLVIDFWRU\ SHUIRUPDQFHRI WKHDSSOLDQFH
DQG IOXH GXH WR IDLOXUH WR FRPSO\ WKH IROORZLQJ LQVWUXFWLRQV�
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��� +HDWLQJ RQO\ FRQWURO SDQHO �� � � � � � �
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��� 7HFKQLFDO GDWD PRG� ��65 ��� � � � � � �
��� +\GUDXOLF VSHFLILFDWLRQV ��� � � � � � � � �
���� ([SDQVLRQ WDQN ��� � � � � � � � � � � � � � � �
��� 5HODWHG GRFXPHQWV ��� � � � � � � � � � � � �
��� /RFDWLRQ RI DSSOLDQFH ��� � � � � � � � � � �
��� )OXH V\VWHP ��� � � � � � � � � � � � � � � � � � �
��� *DV VXSSO\ ��� � � � � � � � � � � � � � � � � � � �
��� $LU VXSSO\ ��� � � � � � � � � � � � � � � � � � � � �
��� 9HQWLODWLRQ ��� � � � � � � � � � � � � � � � � � � � �

��� :DWHU FLUFXODWLRQ �FHQWUDO KHDWLQJ� ���
��� 'RPHVWLF ZDWHU ��� � � � � � � � � � � � � � � �
��� (OHFWULFDO VXSSO\ ��� � � � � � � � � � � � � � �

� ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � �

��� :DUQLQJV ��� � � � � � � � � � � � � � � � � � � � �

��� 3UHFDXWLRQV IRU LQVWDOODWLRQ ��� � � � � � �
��� ,QVWDOOLQJ WKH EUDFNHW ��� � � � � � � � � � � �
��� 0RXQWLQJ WKH ERLOHU ��� � � � � � � � � � � � �
��� )LWWLQJ WKH H[KDXVW IXPH GXFW ��� � � �
��� (OHFWULFDO FRQQHFWLRQV ��� � � � � � � � � � �
��� )URVW SURWHFWLRQ ��� � � � � � � � � � � � � � � �
��� 2YHUDOO GLPHQVLRQV ��� � � � � � � � � � � � �
��� -RLQWV ��� � � � � � � � � � � � � � � � � � � � � � � �

� &RPPLVVLRQLQJ ��� � � � � � � � � � � � � � �

��� (OHFWULFDO LQVWDOODWLRQ ��� � � � � � � � � � � �
��� *DV VXSSO\ LQVWDOODWLRQ ��� � � � � � � � � �
��� )LOOLQJ WKH '�+�:� V\VWHP ��� � � � � � � �

��� ,QLWLDO ILOOLQJ RI WKH V\VWHP ��� � � � � � � �
��� /LJKWLQJ WKH ERLOHU ��� � � � � � � � � � � � � �
��� &KHFNLQJ WKH JDV SUHVVXUH

DW WKH EXUQHU ��� � � � � � � � � � � � � � � � � �
��� &KHFNLQJ WKH IOXH V\VWHP ��� � � � � � � �
��� &KHFNLQJ WKH LJQLWLRQ GHYLFH ��� � � � �
��� $GMXVWLQJ WKH EXUQHU LJQLWLRQ ��� � � � �
���� $GMXVWPHQW RI XVHIXO FHQWUDO KHDWLQJ

RXWSXW ��� � � � � � � � � � � � � � � � � � � � � � � �
���� ,QVWUXFWLQJ WKH XVHU ��� � � � � � � � � � � � �

� *DV FRQYHUVLRQ ��� � � � � � � � � � � � � � �

��� :DUQLQJV ��� � � � � � � � � � � � � � � � � � � � �

��� 3URFHGXUHV ��� � � � � � � � � � � � � � � � � � � �

� 0DLQWHQDQFH ��� � � � � � � � � � � � � � � � � �

��� :DUQLQJV ��� � � � � � � � � � � � � � � � � � � � �
��� 'LVPDQWOLQJ WKH H[WHUQDO SDQHOV ��� �
��� (PSW\LQJ WKH GRPHVWLF KRW ZDWHU V\VWHP

�&RPELQDWLRQ ERLOHUV RQO\� ��� � � � � � �
��� (PSW\LQJ WKH FHQWUDO KHDWLQJ V\VWHP ��
��� &OHDQLQJ WKH SULPDU\ KHDW H[FKDQJHU ��
��� &KHFNLQJ WKH SUHVVXULVDWLRQ LQ WKH

H[SDQVLRQ WDQN ��� � � � � � � � � � � � � � � �
��� &OHDQLQJ WKH EXUQHU ��� � � � � � � � � � � �
��� &KHFNLQJ WKH H[KDXVW GXFW ��� � � � � �

6\PEROV XVHG LQ WKH GHVFULSWLRQV�

&RPEL  ��6� ��6
&HQWUDO KHDWLQJ  ��65

��  ��6� ��65
��  ��6

7KLV DSSOLDQFH FRQIRUPV ZLWK WKH ((& GLUHFWLYH ������ DQG� FRQVHTXHQWO\� LW KDV WKH ULJKW WR PDNH XVH

RI WKH EUDQG QDPH

0RUHRYHU� WKH DSSOLDQFH FRQIRUPV ZLWK WKH ((& GLUHFWLYH ������ UHODWLYH WR WKH SUHYHQWLRQ DQG

HOLPLQDWLRQ RI UDGLR GLVWXUEDQFHV�

7KH DSSOLDQFH LV EXLOG WR FRPSO\ ZLWK WKH UHJXODWLRQ QRZ LQ IRUFH UHJDUGLQJ JDV DSSOLDQFH
V VDIHW\ DQG

WKH (XURSHDQ UHJXODWLRQ QRZ LQ IRUFH UHODWLYH WR VDIHW\ RI KRXVHKROG DQG VLPLODU HOHFWULFDO DSSOLDQFHV�

7KH PDQXIDFWXUHU� LQ WKH FRQWLQXRXV SRFHVV WR LPSURYH KLV SURGXFWV� UHVHUYHV WKH ULJKW WR PRGLI\ WKH

GDWD H[SUHVVHG LQ WKH SUHVHQW GRFXPHQWDWLRQ DW DQ\ WLPH DQG ZLWKRXW SULRU QRWLFH�

7KH SUHVHQW GRFXPHQWDWLRQ LV DQ LQIRUPDWLYH VXSSRUW DQG LW FDQQRW EH FRQVLGHUHG DV D FRQWUDFW

WRZDUGV WKLUG SDUWLHV�
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*HQHUDO

�

� $LU SUHVVXUH VZLWFK

� 9HQWXUL GHYLFH

� )DQ

� ,JQLWLRQ HOHFWURGHV

� )ODPH���GHWHFWLQJ HOHFWURGH

� 3XPS YHQW SOXJ

� 3XPS

� � EDU SUHVVXUH UHOLHI YDOYH

� *DV YDOYH RXWOHW SUHVVXUH WDS

�� *DV YDOYH LQOHW SUHVVXUH WDS

�� 0RGXODWLRQ RSHUDWRU

�� 0RGXODWLRQ JDV YDOYH

�� 0DLQ FLUFXLW GUDLQ FRFN

�� 7KUHH���ZD\ GLYHUWHU YDOYH

�� 7KUHH���ZD\ GLYHUWHU YDOYH ERG\

�� %XUQHU

�� &RPEXVWLRQ FKDPEHU

�� 6DIHW\ WKHUPRVWDW

�� 3ULPDU\ KHDW H[FKDQJHU

�� $XWRPDWLF EOHHG YDOYH

�� 'RPHVWLF KRW ZDWHU IORZ VZLWFK

�� &HQWUDO KHDWLQJ IORZ VZLWFK

�� 'RPHVWLF KRW ZDWHU SUREH 17&

�� &HQWUDO KHDWLQJ SUREH 17&

�� 'RPHVWLF KRW ZDWHU KHDW H[FKDQJHU

�� %\���SDVV

�� ([SDQVLRQ WDQN

�� &HQWUDO KHDWLQJ IORZ FRFN

�� 'RPHVWLF KRW ZDWHU RXWOHW SLSH

�� *DV FRFN

�� 'RPHVWLF FROG ZDWHU LQOHW FRFN

�� &HQWUDO KHDWLQJ UHWXUQ FRFN

�� )OXH RXWOHW SLSH

�� $LU LQWDNH SLSH

��� &RPELQHG FRQWURO SDQHO
�� �� ����

��

��

���� ��

ILJ� ���

��� +HDWLQJ RQO\ FRQWURO SDQHO
�� �� �� ��

���� ��

ILJ� ���

�� &HQWUDO KHDWLQJ WHPSHUDWXUH DGMXVWPHQW NQRE

�� 'RPHVWLF KRW ZDWHU WHPSHUDWXUH DGMXVWPHQW
NQRE

�� )XQFWLRQ VZLWFK

�� /RFN���RXW VLJQDO ODPS

�� 6DIHW\ WKHUPRVWDW UHVHW EXWWRQ

�� &HQWUDO KHDWLQJ FLUFXLW WHPSHUDWXUH DQG SUHV�
VXUH JDXJH

�� %RLOHU UHVHW EXWWRQ

�� k$SSOLDQFH 21l /HG

�� 7LPH VZLWFK �FHQWUDO KHDWLQJ FRQWURO�
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%XWDQH *�� ��
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* �� S�F�L� ���� 0-�NJ
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)OXH GHVLJQ
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)OXH SLSH GLDPHWHU
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7ZLQ VSOLW SLSHV PP ��

5RRI PP ������

1RPLQDO KHDW IORZ UDWH
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([KDXVW WHPSHUDWXUH
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6PRNH SURGXFWLRQ
 NJ�K ��


 9DOXHV UHIHU WR WHVWV ZLWK D � P FKLPQH\ ZRUNLQJ DW
WKH QRPLQDO KHDW LQSXW

2WKHU VSHFLILFDWLRQV

+HLJKW PP ���

:LGWK PP ���

'HSWK PP ���

:HLJKW NJ ��
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�� ���
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�
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,QWHUQDO IXVH UDWLQJ $ ��� 7

)OXH GHVLJQ

0LQLPXP YHQWXUL SUHVVXUH PEDU ������

)OXH SLSH GLDPHWHU

&RD[LDO���ZDOO PP ������

7ZLQ VSOLW SLSHV PP ��

&RD[LDO��� URRI PP ������

1RPLQDO KHDW IORZ UDWH
 N: ����

([KDXVW WHPSHUDWXUH
 �& ���

6PRNH SURGXFWLRQ
 NJ�K ��
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N3D EDU

O�K
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��

8SUDWHG SXPS

&XUUHQW SXPS

��

��

ILJ� ���

7KH K\GUDXOLF VSHFLILFDWLRQV LQ ILJ� ��� UHSUHVHQW
WKH SUHVVXUH �DYDLODEOH KHDG RI WKH FHQWUDO KHDWLQJ
V\VWHP� DV D IXQFWLRQ RI WKH IORZ UDWH�

7KH ORDG ORVV GXH WR WKH ERLOHU KDV DOUHDG\ EHHQ
VXEWUDFWHG�

,I QHFHVVDU\� LW LV SRVVLEOH WR UHSODFH WKH FXUUHQW
SXPS ZLWK DQ XSUDWHG KHDG RQH �VXSSOLHG VHSDU�
DWHO\��

2XWSXW ZLWK WKHUPRVWDW FRFNV VKXW RII

7KH ERLOHU LV ILWWHG ZLWK DQ DXWRPDWLF E\���SDVV
YDOYH ��� RQ SDJH ��� ZKLFK SURWHFWV WKH SULPDU\
KHDW H[FKDQJHU�

,Q FDVH RI H[FHVVLYH UHGXFWLRQ RU WRWDO EORFNDJH RI
ZDWHU FLUFXODWLRQ LQ WKH FHQWUDO KHDWLQJ V\VWHP

RZLQJ WR FORVXUH RI WKH WKHUPRVWDWLF YDOYHV RU V\V�
WHP FRPSRQHQW FRFNV� WKH E\���SDVV YDOYH HQVXU�
HV D PLQLPXP IORZ RI ZDWHU WKURXJK WKH SULPDU\
KHDW H[FKDQJHU�

���� ([SDQVLRQ WDQN
7KH KHLJKW GLIIHUHQFH EHWZHHQ WKH SUHVVXUH UHOLHI
YDOYH DQG WKH KLJKHVW SRLQW LQ WKH V\VWHP PD\ EH
�P DW PRVW�

)RU JUHDWHU GLIIHUHQFHV� LQFUHDVH WKH SUH��� ORDG
SUHVVXUH LQ WKH H[SDQVLRQ WDQN ��� RQSDJH �� DQG
WKH V\VWHP� ZKHQ FROG� E\ ��� EDU IRU HDFK DGGL�
WLRQDO �P�

7RWDO FDSDFLW\ O ���

3UH��� ORDG SUHVVXUH N3D

EDU

���

���

$YDLODEOH FDSDFLW\ O ���

0D[LPXP YROXPH RI ZDWHU
LQ WKH V\VWHP 
 O ���

WDE� ���


 :KHUH FRQGLWLRQV DUH�

��� $YHUDJH PD[LPXP WHPSHUDWXUH RI WKH V\VWHP
LV ���&

��� ,QLWLDO WHPSHUDWXUH ZKHQ ILOOLQJ XS WKH V\VWHP LV
���&

)RU V\VWHPV ZLWK YROXPHV JUHDWHU WKDQ ���O� DQ
DGGLWLRQDO H[SDQVLRQ WDQN PXVW EH SURYLGHG�



� *(1(5$/ 5(48,5(0(176

UHY� ��������
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7KLV DSSOLDQFH PXVW EH LQVWDOOHG E\ D FRPSHW�
HQW SHUVRQ LQ DFFRUGDQFH ZLWK WKH *DV 6DIHW\
�LQVWDOODWLRQ 	 8VH� 5HJXODWLRQV �����

��� 5HODWHG GRFXPHQWV
7KH LQVWDOODWLRQ RI WKLV DSSOLDQFH PXVW EH LQ DF�
FRUGDQFH ZLWK WKH UHOHYDQW UHTXLUHPHQWV RI WKH
FXUUHQW *DV 6DIHW\ �,QVWDOODWLRQ 	 8VH� 5HJXOD�
WLRQV� WKH /RFDO %XLOGLQJ 5HJXODWLRQV� WKH FXUUHQW
,�(�(�:LULQJ 5HJXODWLRQV� WKH E\��� ODZV RI WKH ORFDO
ZDWHU XQGHUWDNLQJ� DQG LQ 6FRWODQG� LQ DFFRUG�
DQFH ZLWK WKH %XLOGLQJ 6WDQGDUGV �6FRWODQG�
5HJXODWLRQ� +HDOWK DQG VDIHW\ GRFXPHQW Q� ���
l(OHFWULFLW\ DW ZRUN UHJV�l�

,W VKRXOG EH LQ DFFRUGDQFH DOVR ZLWK WKH %ULWLVK
6WDQGDUG &RGHV RI 3UDFWLFH�

��� /RFDWLRQ RI DSSOLDQFH
7KH DSSOLDQFH PD\ EH LQVWDOOHG LQ DQ\ URRP RU LQ�
WHUQDO VSDFH� DOWKRXJK SDUWLFXODU DWWHQWLRQ LV
GUDZQ WR WKH UHTXLUHPHQWVRI WKHFXUUHQW ,�(�(�:LU�
LQJ 5HJXODWLRQV� DQG LQ 6FRWODQG� WKH HOHFWULFDO
SURYLVLRQV RI WKH %XLOGLQJ 5HJXODWLRQV DSSOLFDEOH
LQ 6FRWODQG� ZLWK UHVSHFW WR WKH LQVWDOODWLRQ RI WKH
FRPELQHG DSSOLDQFH LQ D URRP FRQWDLQLQJ D EDWK
RU VKRZHU�

:KHUH D URRP���VHDOHG DSSOLDQFH LV LQVWDOOHG LQ
D URRPFRQWDLQLQJDEDWK RU VKRZHU� DQ\HOHFWUL�
FDO VZLWFK RU DSSOLDQFH FRQWURO� XWLOLVLQJPDLQV
HOHFWULFLW\ VKRXOG EH VR VLWXDWHG WKDW LW FDQQRW
EH WRXFKHG E\ D SHUVRQ XVLQJ WKH EDWK RU
VKRZHU�

7KH ORFDWLRQ PXVW SHUPLW WKH SURYLVLRQ RI DQ DG�
HTXDWH IOXH DQG WHUPLQDWLRQ�

)RU XQXVXDO ORFDWLRQV VSHFLDO SURFHGXUHV PD\ EH
QHFHVVDU\ DQG %6 ����������� JLYHV GHWDLOHG
JXLGDQFH RQ WKLV DVSHFW�

$ FRPSDUWPHQW XVHG WR HQFORVH WKH DSSOLDQFH
PXVW EH GHVLJQHG VSHFLILFDOO\ IRU WKLV SXUSRVH�

7KLV DSSOLDQFH LV QRW VXLWDEOH IRU H[WHUQDO LQVWDOOD�
WLRQ�

��� )OXH V\VWHP
7KHSURYLVLRQ IRU VDWLVIDFWRU\ IOXH WHUPLQDWLRQPXVW
EH PDGH DV GHVFULEHG LQ %6 �������� �����

7KHDSSOLDQFHPXVWEH LQVWDOOHG VR WKDW WKH IOXH WHU�
PLQDO LV H[SRVHG WR H[WHUQDO DLU�

,W PXVW QRW EH LQVWDOOHG VR WKDW WKH WHUPLQDO GLV�
FKDUJHV LQWR DQ RWKHU URRP RU VSDFH DV DQ RXW�
KRXVH RU OHDQ��� WR� ,W LV LPSRUWDQW WKDW WKH SRVLWLRQ

RI WKH WHUPLQDO DOORZV D IUHH SDVVDJH RI DLU DFURVV
DW DOO WLPHV�

7KH WHUPLQDO VKRXOG EH ORFDWHG ZLWKGXH UHJDUG IRU
WKH GDPDJH RU GLVFRORUDWLRQ WKDW PLJKW RFFXU WR
EXLOGLQJ SURGXFWV LQ WKH YLFLQLW\�

,Q FROG DQG�RU KXPLG ZHDWKHU ZDWHU YDSRXU PD\
FRQGHQVH RQ OHDYLQJ WKH IOXH WHUPLQDO� WKH HIIHFWRI
VXFK lVWHDPLQJl PXVW EH FRQVLGHUHG�

7KH PLQLPXP DFFHSWDEOH VSDFLQJ IURP WKH WHU�
PLQDO WR REVWUXFWLRQV DQG YHQWLODWLRQ RSHQLQJV DUH
VSHFLILHG LQ ILJ� ����

$

%&

'

(

)

*

+,
-

./

)

*

ILJ� ���

7HUPLQDO SRVLWLRQ PP

$ 'LUHFWO\ EHORZ D ZLQGRZ RU RWKHU RSHQLQJ ���� � � �
% %HORZ JXWWHUV� VROLG SLSHV RU GUDLQ SLSHV ��� � � � � �
& %HORZ HDYHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
' %HORZ EDOFRQLHV RU FDU SRUW URRI ���
� � � � � � � � � � �
( )URP YHUWLFDO GUDLQ SLSHV DQG VRLO SLSHV ��� � � � � �
) )URP LQWHUQDO RU H[WHUQDO FRUQHUV ���
� � � � � � � � � � �
* $ERYH JURXQG RU EHORZ EDOFRQ\ OHYHO ���� � � � �
+ )URP D VXUIDFH IDFLQJ D WHUPLQDO ���� � � � � � � � � � � �
, )URP D WHUPLQDO IDFLQJ D WHUPLQDO � ���� � � � � � � � � � �
- )URP DQ RSHQLQJ LQ WKH FDU SRUW�

�H�J� GRRU� ZLQGRZ� LQWR GZHOOLQJ � ���� � � � � � � � �
. 9HUWLFDOO\ IURP D WHUPLQDO LQ WKH VDPH ZDOO � ���� �
/ +RUL]RQWDOO\ IURP D WHUPLQDO LQ WKH VDPH ZDOO ���� �


 VSHFLILF PDQXIDFWXUHU UHTXLUHPHQWV

��� *DV VXSSO\
*DV PHWHU LV FRQQHFWHG WR WKH VHUYLFH SLSH E\ WKH
ORFDO JDV UHJLRQ RU D ORFDO JDV UHJLRQ FRQWUDFWRU�

,I WKH JDV VXSSO\ IRU WKH ERLOHU VHUYHV RWKHU
DSSOLDQFHV HQVXUH WKDW DQ DGHTXDWH VXSSO\ LV
DYDLODEOH ERWK WR WKH ERLOHU DQG WKH RWKHU
DSSOLDQFH ZKHQ WKH\ DUH LQ XVH DW WKH VDPH WLPH�
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3LSHZRUN PXVW EH RI DGHTXDWH VL]H� 3LSHV RI D
VPDOOHU VL]H WKDQ WKH ERLOHU LQOHW FRQQHFWLRQVKRXOG
QRW EH XVHG�

,QVWDOODWLRQ SLSHV VKRXOG EH ILWWHG LQ DFFRUGDQFH
ZLWK %6 ����������� DQG WKH FRPSOHWH LQVWDOODWLRQ
VKRXOG EH WHVWHG IRU VRXQGQHVV�

��� $LU VXSSO\
7KH URRP LQ ZKLFK WKH ERLOHU LV LQVWDOOHG GRHV QRW
UHTXLUH D SXUSRVH SURYLGHG DLU YHQW�

��� 9HQWLODWLRQ
,I LQVWDOOHG LQ D FXSERDUG RU FRPSDUWPHQW� YHQWLOD�
WLRQ LV DOVR UHTXLUHG IRU FRROLQJ�

5HFRPPHQGDWLRQV IRU DLU VXSSO\ DUH GHWDLOHG LQ
%6 �������� �����

��� :DWHU FLUFXODWLRQ �FHQWUDO
KHDWLQJ�

'HWDLOHG UHFRPPHQGDWLRQV DUH JLYHQ LQ %6
����������� DQG %6 �������� ����� WKH IROORZLQJ
QRWHV DUH JLYHQ IRU JHQHUDO JXLGDQFH�

3LSHZRUN

&RSSHU WXELQJ WR %6 (1 ����������� LV UHFRP�
PHQGHG IRU ZDWHU SLSHV� -RLQWLQJ VKRXOG EH HLWKHU
ZLWK FDSLOODU\ VROGHUHG RU ZLWK FRPSUHVVLRQ ILW�
WLQJV�

:KHUH SRVVLEOH SLSHV VKRXOG KDYH D JUDGLHQW WR
HQVXUH DLU LV FDUULHG QDWXUDOO\ WR DLU UHOHDVH SRLQWV
DQG ZDWHU IORZV QDWXUDOO\ WR GUDLQ WDSV�

7KH DSSOLDQFH KDV D EXLOW��� LQ DXWRPDWLF DLU UHOHDVH
YDOYH DQ\ZD\� LW VKRXOG EH HQVXUHG DV IDU DV SRVV�
LEOH WKDW WKH DSSOLDQFH KHDW H[FKDQJHU LV QRW D
QDWXUDO FROOHFWLQJ SRLQW IRU DLU�

([FHSW ZKHUH SURYLGLQJ XVHIXO KHDW� SLSHV VKRXOG
EH LQVXODWHG WR SUHYHQW KHDW ORVV DQG WR DYRLG
IUHH]LQJ�

3DUWLFXODU DWWHQWLRQ VKRXOG EH SDLG WR SLSHV SDV�
VLQJ WKURXJK YHQWLODWHG VSDFHV LQ URRIV DQG XQGHU
IORRUV�

%\���SDVV

7KH DSSOLDQFH LQFOXGHV DQ DXWRPDWLF E\���SDVV
YDOYH ZKLFK SURWHFWV WKH PDLQ KHDW H[FKDQJHU LQ
FDVH RI UHGXFHG RU LQWHUUXSWHG ZDWHU FLUFXODWLRQ
WKURXJK WKH KHDWLQJ V\VWHP GXH WR WKH FORVLQJ RI

WKHUPRVWDWLF YDOYHVRU FRFN��� W\SHYDOYHVZLWKLQ WKH
V\VWHP�

7KH E\���SDVV LV FDOLEUDWHG WR DVVXUH D PLQLPXP
IORZ RI ��������� OWV�KU WKURXJK WKH PDLQ KHDW H[�
FKDQJHU�

,I \RX DUH LQVWDOOLQJ D V\VWHP WKDW LQFOXGHV WKHUPR�
VWDWLF UDGLDWRU YDOYHV �759� DQG�RU VPDOO ERUH
������� PP� LW PD\ EH QHFHVVDU\ WR ILW DQ H[WHUQDO
E\���SDVV WR IDFLOLWDWH FRUUHFW RSHUDWLRQV RI WKH
ERLOHU�

$LU UHOHDVH SRLQWV

7KHVHPXVW EH ILWWHG DW DOO KLJK SRLQWVZKHUH DLUZLOO
QDWXUDO FROOHFW DQG PXVW EH VLWHG WR IDFLOLWDWH FRP�
SOHWH ILWWLQJ RI WKH V\VWHP�

7KH DSSOLDQFH KDV DQ LQWHJUDO VHDOHG H[SDQVLRQ
YHVVHO WR DFFRPPRGDWH WKH LQFUHDVH RI ZDWHU YRO�
XPH ZKHQ WKH V\VWHP LV KHDWHG�

,W FDQ DFFHSW XS WR � OWV ���� JDOV�� RI H[SDQVLRQ
ZDWHU�

,I WKH KHDWLQJ FLUFXLW KDV DQ XQXVXDOO\ KLJK ZDWHU
FRQWHQW� FDOFXODWH WKH WRWDO H[SDQVLRQ DQG DGG
DGGLWLRQDO VHDOHG H[SDQVLRQ YHVVHO ZLWK DGHTXDWH
FDSDFLW\�

0DLQV ZDWHU IHHG� FHQWUDO KHDWLQJ

7KHUH PXVW EH QR GLUHFW FRQQHFWLRQ WR WKH PDLQV
ZDWHU VXSSO\ HYHQ WKURXJK D QRQ UHWXUQ YDOYH�
ZLWKRXW WKH DSSURYDO RI WKH /RFDO :DWHU $XWKRULW\�

7KH ERLOHU LV GHVLJQHG WR ZLWKVWDQG D GRPHVWLF
ZDWHU SUHVVXUH RI �� EDU�
:KHUH LW LV OLNHO\ WKDW WKHPDLQV GRPHVWLF ZDWHU
SUHVVXUHPD\ H[FHHG� EDU� LW LVSRVVLEOH GXH WR
LQWHUQDO kZDWHU KDPPHUl HIIHFWV WKDW WKH SUHV�
VXUH ZLWKLQ WKH GRPHVWLF V\VWHP FDQ LQFUHDVH
WR D OHYHO LQ H[FHVV RI WKH �� EDU OLPLW�

,I WKHVH FLUFXPVWDQFHV LW LV WKHUHIRUH UHFRP�
PHQGHG WKDW D � EDU SUHVVXUH UHGXFLQJ YDOYH
EH ILWWHG WR WKH LQFRPLQJ PDLQV ZDWHU VXSSO\
DQG D PLQL H[SDQVLRQ YHVVHO LQVWDOOHG RQ WKH
GRPHVWLF FLUFXLW�

7KHVH GHYLFHV ZLOO SURWHFW WKH ERLOHU DQG WKH
GRPHVWLF V\VWHP IURP GDPDJH GXH WR H[FHVV�
LYH GRPHVWLF ZDWHU SUHVVXUH�

)LOOLQJ

$ PHWKRG IRU LQLWLDOO\ ILOOLQJ WKH V\VWHP DQG UHSODF�
LQJ ZDWHU ORVW GXULQJ VHUYLFLQJ PXVW EH SURYLGHG
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DQG LWPXVW FRPSO\ ZLWK ORFDO ZDWHU DXWKRULW\ UHJX�
ODWLRQV�

$ SRVVLEOH PHWKRG LV VKRZQ LQ ILJ� ����

7HPSRUDU\ KRVH

%RLOHU

&�K�&ROG ZDWHU LQOHW
UHWXUQ

ILJ� ���

7KH LQVWDOOHU VKRXOG HQVXUH WKDW QR OHDNV H[LVW DV
IUHTXHQW ILOOLQJ RI WKH V\VWHP FRXOG FDXVH SUHPD�
WXUH VFDOLQJ RI WKH KHDW H[FKDQJHU�

��� 'RPHVWLF ZDWHU
7KH GRPHVWLF ZDWHU PXVW EH LQ DFFRUGDQFH ZLWK
WKH UHOHYDQW UHFRPPHQGDWLRQV RI %6 ������������

&RSSHU WXELQJ WR %6 (1 ����������� LV UHFRP�
PHQGHG IRU ZDWHU FDUU\LQJ SLSHZRUN DQG PXVW EH
XVH IRU SLSHZRUN FDUU\LQJ SRWDEOH ZDWHU�

��� (OHFWULFDO VXSSO\

:DUQLQJ� WKLV DSSOLDQFH PXVW EH HDUWKHG�

([WHUQDO ZLULQJ WR WKH DSSOLDQFH PXVW EH FDUULHG
RXW E\ D FRPSHWHQW SHUVRQ DQG EH LQ DFFRUGDQFH
ZLWK WKH FXUUHQW ,�(�(� 5HJXODWLRQV DQG ORFDO UHJX�
ODWLRQV ZKLFK DSSO\�

7KH ERLOHU LV VXSSOLHG IRU FRQQHFWLRQ WR D ��� 9
�� +] VXSSO\� 7KH VXSSO\ PXVW EH IXVHG DW �$�

7KHPHWKRG RI FRQQHFWLRQ WR WKH HOHFWULFLW\ VXSSO\
PXVW IDFLOLWDWH FRPSOHWH HOHFWULFDO LVRODWLRQ RI WKH
DSSOLDQFH E\ WKH XVH RI D IXVHG GRXEOH SROH LVROD�
WRU KDYLQJ D FRQWDFW VHSDUDWLRQ RI DW OHDVW � PP LQ
DOO SROHV RU DOWHUQDWLYHO\� E\ WKH XVH RI D �$ IXVHG
WKUHH SLQ SOXJ DQG XQVZLWFKHG VKXWWHUHG VRFNHW
RXWOHW ERWK FRPSO\LQJ ZLWK %6 ������������

7KH SRLQW RI FRQQHFWLRQ WR WKH HOHFWULFLW\ VXSSO\
PXVW EH UHDGLO\ DFFHVVLEOH DQG DGMDFHQW WR WKH
DSSOLDQFH H[FHSWZHUH WKH DSSOLDQFH LV LQVWDOOHG LQ
D EDWKURRP WKLV PXVW EH VLWHG RXWVLGH WKH EDWK�
URRP�
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��

��� :DUQLQJV
7KH XVH RI JDV DSSOLDQFHV LV VXEMHFW WR
VWDWXWRU\ FRQWURO� LW LV HVVHQWLDO WR REVHUYH
WKH FXUHQW UHJXDOWLRQV DQG ODZV LQ IRUFH
�VHH DOVR FKDSWHU ���

7KH DSSOLDQFH PXVW GLVFKDUJH FRPEXVWLRQ
SURGXFWV GLUHFWO\ RXWVLGH RU LQWR D VXLWDEOH H[�
KDXVW GXFW GHVLJQHG IRU WKLV SXUSRVH�

&RPEXVWLRQ SURGXFWV PXVW EH GLVFKDUJHG
XVLQJ RULJLQDO IOXH NLWV RQO\� VLQFH WKH\ DUH LQWH�
JUDO SDUWV RI WKH ERLOHU�

)RU /3*� WKH DSSOLDQFHPXVWDOVR FRQIRUPZLWK
WKH UHTXLUHPHQWV RI WKH GLVWULEXWRUV DQG FRP�
SO\ ZLWK FXUUHQW 5HJXODWLRQV DQG ODZV LQ IRUFH�

7KH VDIHW\ UHOLHI YDOYH PXVW EH FRQQHFWHG WR D
VXLWDEOH GUDLQ� RU GLVFKDUJH LQ D VDIH PDQQHU�

7KH HOHFWULFDO ZLULQJPXVWFRQIRUPZLWK FXUUHQW
5HJXODWLRQV� LQ SDUWLFXODU�

��� WKH ERLOHU PXVW EH HDUWKHG XVLQJ WKH FRU�
UHFW ERQGLQJ FODPS�

��� D IXVHG VSXU LVRODWLRQ VZLFWK� ZLWK D JDS RI
DW OHDVW � PP EHWZHHQ WKH FRQWDFWV
�ILJ� ����PXVWEH LQVWDOOHG QHDU WR WKHERLOHU�
5HIHU WR VHFWLRQ ��� LQ WKLV FKDSWHU IRU WKH
HOHFWULFDO FRQQHFWLRQV�

,Q QR FLUFXPVWDQFHV PD\ WKHPDQXIDFWXUHU
EH KHOG UHVSRQVLEOH LI WKH ZDUQLQJV DQG LQ�
VWUXFWLRQV FRQWDLQHG LQ WKLV PDQXDO VKRXOG
QRW KDYH EHHQ FRPSOLHG ZLWK�

ILJ� ���

��� 3UHFDXWLRQV IRU LQVWDOODWLRQ
)RU WKH LQVWDOODWLRQ SURFHHG DV IROORZV�

��� 7KH ERLOHU PXVW EH IL[HG WR D VWURQJ ZDOO
�ILJ� �����

ILJ� ���

��� 7KH GLPHQVLRQV IRU WKH H[KDXVW IXPH GXFW GH�
WDLOHG LQ VHFWLRQ ���� DQG WKH FRUUHFW SUR�
FHGXUHV IRU LQVWDOOLQJ WKH GXFW� GHSLFWHG LQ WKH
LQVWUXFWLRQ OHDIOHW LQFOXGHG ZLWK WKH IOXH NLW�
PXVW EH FRPSOLHG ZLWK GXULQJ LQVWDOODWLRQ�

��� 7R DOORZ PDLQWHQDQFH SURFHGXUHV LW LV QHFHVV�
DU\ WR OHDYH WKH PLQLPXP JDSV LQGLFDWHG LQ
ILJ� ����

��

���

���

$OO GLPHQVLRQV LQ PP

��

ILJ� ���

��� :KHQ LQVWDOOLQJ WKH ERLOHU LQ D FXSERDUG� FRYHU
RU LQ DQ DOFRYH� IXUWKHU WKDQ WKH GLVWDQFHV GH�
ILQHG LQ ILJ� ���� EHDU LQ PLQG WKDW DQ\ SRVVLEOH
REVWDFOH LQ IURQW RI WKH ERLOHU �WKH FXSERDUG
GRRU IRU H[DPSOH� PXVW EH DW VXFK D GLVWDQFH
DV WR DOORZ D UHJXODU DLU IORZ� WKH XSSHU SDUW RI
WKH ERLOHU PXVW EH IUHHG IURP DQ\ REVWDFOHV�

��� ,I WKH ERLOHU LV LQVWDOOHG RXWVLGH� FRYHU WKH DS�
SOLDQFH WR SURWHFW LW DJDLQVW WKH HOHPHQWV DQG
DGG VRPH VSHFLDO DQWL��� IUHH]H �QHXWUDOLVHG� WR
WKH FHQWUDO KHDWLQJ V\VWHP�
$Q RSWLRQDO DQWL��� IUHH]H NLW LV DYDLODEOH WR EH
ILWWHG ZLWK WKLV DSSOLDQFH�
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��

��� %HIRUH LQVWDOOLQJ WKH ERLOHU RQ DQ H[LVWLQJ FHQ�
WUDO KHDWLQJ V\VWHP� IOXVK LW RXW WKRURXJKO\ EH�
IRUH ILWWLQJ WKH ERLOHU� VR DV WR UHPRYH PXGG\
GHSRVLWV�

��� ,W LV DGYLVDEOH WR HTXLS WKH V\VWHP ZLWK D VHGL�
PHQW ILOWHU� RU XVH DZDWHU��� WUHDWPHQW SURGXFW LQ
WKH FLUFXODWLQJ ZDWHU�
7KH ODWWHU RSWLRQ LQ SDUWLFXODU� QRW RQO\ FOHDQV
RXW WKH V\VWHP� EXW DOVR KDV DQ DQWL���FRUURVLYH
HIIHFW E\ SURPRWLQJ IRUPDWLRQ RI D SURWHFWLYH
VNLQ RQ PHWDO VXUIDFHV DQG QHXWUDOLVLQJ JDVHV
SUHVHQW LQ WKH ZDWHU�
:H UHFRPPHQG WKH XVH RI D VXLWDEOH XQLYHUVDO
LQKLELWRU\ WR SURWHFW WKH FHQWUDO KHDWLQJ V\VWHP
IURP FRUURVLRQ�

��� ,QVWDOOLQJ WKH EUDFNHW
'LPHQVLRQV DQG XVHIXO GDWD IRU ILWWLQJ WKH ERLOHU
DUH JLYHQ RQ VHSDUDWH LQVWUXFWLRQV LQFOXGHG ZLWK
WKH GRFXPHQWV�

3UHFDXWLRQV

%HIRUH PRXQWLQJ WKH EUDFNHW� FKHFN WKDW WKH GL�
PHQVLRQV IRU ILWWLQJ WKH H[KDXVW IXPH GXFW DUH
FRPSOLHG ZLWK �UHIHU WR WKH OHDIOHW LQFOXGHG ZLWK WKH
IOXH NLW� SDFNHG VHSDUDWHO\��

$IWHU PRXQWLQJ WKH EUDFNHW DQG EHIRUH PRXQWLQJ
WKH ERLOHU� PDNH VXUH WKH JDV VXSSO\ V\VWHP LV QRW
OHDNLQJ�

��� 0RXQWLQJ WKH ERLOHU
� 7DNH WKH SURWHFWLYH FDSV RII WKH ERLOHU SLSH�

ZRUN�

� 7KRURXJKO\ FOHDQ WKH WDSV�

� 0RXQW WKH ERLOHU RQ LWV EUDFNHWV�

� &RQQHFW WKH SLSHZRUN XVLQJ WKH RULJLQDO VHDOV
VXSSOLHG ZLWK WKH WDSV� <RX DUH UHFRPPHQGHG
WR WLJKWHQ XS WKH ZDWHU DQG JDV MRLQWV ZHOO�

� &RQQHFW WKH SUHVVXUH UHOLHI YDOYH
V RXWOHW WR D
GUDLQ �� LQ ILJ� ���� �

�

ILJ� ���

��� )LWWLQJ WKH H[KDXVW IXPH GXFW
5HIHU WR WKH OHDIOHW LQFOXGHG LQ WKH FKRVHQ NLW�
SDFNHG VHSDUDWHO\�

7KH IROORZLQJ NLWV IRU FRQQHFWLQJ WKH ERLOHU WR WKH
IOXH DUH DYDLODEOH�

� ([KDXVW IXPHV IURP ZDOO DQG SRVVLEOH FR���
D[LDO H[WHQVLRQV ® ������ PP

� 9HUWLFDO IODQJHG H[WHQVLRQ ® ������ PP

� &RQQHFWLRQ IRU FR���D[LDO IOXH ® ������ PP

� $GGLWLRQDO FR���D[LDO ��� RU ��� HOERZ ®

������ PP

� 7ZLQ VSOLW SLSHV NLW DQG SRVVLEOH H[WHQVLRQV ®
�� PP

� $GGLWLRQDO ��� RU ��� HOERZ ® �� PP

� &R���D[LDO GLVFKDUJH WR WKH URRI DQG SRVVLEOH
H[WHQVLRQV ® ������ PP

.LW � DOORZV WKH IOXH WR EH ILWWHG RQ DQ\ VLGH RI WKH
ERLOHU DQG LW FDQ EH VKRUWHQHG WR D PLQLPXP RI
��� P� 8VH RI H[WHQVLRQV DOORZV WKH H[KDXVW IXPH
GXFW WR EH OHQJWKHQHG� )RU DOO PRGHOV WKH JUHDWHVW
WRWDO OHQJWK LV �����

.LW � LV DQ DFFHVVRU\ WKDW DOORZVXVH RI D VHFWLRQ RI
YHUWLFDO GXFWLQJ IURP WKH ERLOHU�
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��

,Q ILWWLQJ� RQO\ RQH W\SH NLW � FDQ EH XVHG�

.LW � LV DQ DFFHVVRU\ WKDW DOORZV WKH IXPHV WR EH
GLVFKDUJHG WKURXJK FR���D[LDO IOXHV�

(DFK DGGLWLRQDO ��� HOERZ ® ������ PP UH�
GXFHV WKH JUHDWHVW OHQJWK RI WKH IXPH GXFW E\ �P�
ZKLOVW WKRVH RI ��� UHGXFH LW E\ ��� P�

.LW � LV DQ DFFHVVRU\ WKDW DOORZV VHSDUDWLRQ RI WKH
DLU VXSSO\ SLSH IURP WKH SLSH WKDW GLVFKDUJHV
IXPHV LQ WKH IOXH�

.LW � LV DQ DFFHVVRU\ WKDW DOORZV FKDQJLQJ WKH
GLUHFWLRQ RI WKH SLSHV RI NLW ��

(DFK DGGLWLRQDO ��� HOERZ® ��PP UHGXFHV WKH
PD[LPXP OHQJWK RI WKH GXFW E\ � P� ZKLOVW WKRVH
RI ��� UHGXFH LW E\ ��� P�

.LW � DOORZV YHQWLQJ RI IXPHV GLUHFWO\ WR WKH URRI�
7KH JUHDWHVW WRWDO KHLJKW LV � P�

��� (OHFWULFDO FRQQHFWLRQV

&RQQHFWLRQ WR WKH HOHFWULFLW\ VXSSO\

7R UHDFK WKH WHUPLQDO EORFN �$ LQ ILJ� ���� WXUQ RYHU
WKH FRQWURO� SDQHO FRYHU DQG UHPRYH WKH IURQW
SDQHO RI WKH FDVH �VHH WKH VHFWLRQ PDLQWHQDQFH�
VHFWLRQ ��� LQ WKLV PDQXDO��

$

ILJ� ���

)RU WKH HOHFWULFDO FRQQHFWLRQ RI WKH ERLOHU XVH HOHF�
WULFZLUHVZKLFKFRQIRUP WR WKH FXUUHQW UHJXODWLRQV�
ZLWK VHFWLRQ FDEOH QRW OHVV WKDQ ���� PP��

7KH FDEOH PXVW EH ORQJ HQRXJK WR SHUPLW WXUQLQJ
RYHU RI WKH FRQWURO SDQHO WRZDUGV \RX�

� &RQQHFW WKH HOHFWULFDO VXSSO\ FDEOH FRPLQJ
IURP WKH IXVHG VSXU LVRODWLRQ VZLWFK WR WKH WHU�
PLQDO EORFN IRU WKH ERLOHU �ILJ� ���� NHHSLQJ WKH

VDPH FRQQHFWLRQV IRU WKH OLYH �EURZQZLUH� DQG
WKH QHXWUDO �EOXH ZLUH��
([WHUQDO � $ IXVH RU IXVHG SOXJ ZLWK VDPH FXU�
UHQW UDWLQJ LV UHFRPPHQGHG�

'R QRW FRQQHFW OLYH ZLUHV WR WHUPLQDOV WR ZKLFK
WKH URRP WKHUPRVWDW PXVW EH FRQQHFWHG�

/

1
WR IXVHG VSXU
LVRODWLRQ VZLWFK

�
�

ILJ� ���

� &RQQHFW WKH HDUWK ZLUH �\HOORZ�JUHHQ��

&RQQHFWLRQ RI D URRP WKHUPRVWDW

7KH URRP WKHUPRVWDW PXVW EH FRQQHFWHG WR WKH
WHUPLQDO EORFN VLWXDWHG QH[W WR WKH FRQWURO SDQHO�

:KHQ FRQQHFWLQJ DQ\ W\SH RI URRP WKHUPRVWDW�
WKH MXPSHU SUHVHQWEHWZHHQ �DQG�PXVW EH UH�
PRYHG�

1HYHU FRQQHFW OLYH ZLUHV WR WHUPLQDOV � DQG ��

&RQQHFW WKH URRP WKHUPRVWDW DV VKRZQ LQ RQH RI
WKH WZR IROORZLQJ VFKHPHV �ILJ� ��� RU ILJ� �����

/

1

7

ILJ� ��� 7ZR���ZLUH WKHUPRVWDW� ���� 9 RQO\��
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��

7

/

1

ILJ� ��� 7ZR���ZLUH WKHUPRVWDW ZLWK GHOD\ UHVLVWRU
����9 RQO\�

��� )URVW SURWHFWLRQ
,W LV QRW SRVVLEOH WR ILW D FRQYHQWLRQDO IURVWDW ZLWK
WKLV ERLOHU�

+RZHYHU� \RX FDQ LQWURGXFH D VXLWDEOH DQWLIUHH]H
VROXWLRQ LQWR WKH V\VWHP WR SURWHFW WKH ERLOHU IURP
IUHH]H FRQGLWLRQV�

0RUHRYHU DQ RSWLRQDO DQWLIUHH]H NLW LV DYDLODEOH
WKURXJK \RXU DXWKRUL]HG GHDOHU�

��� 2YHUDOO GLPHQVLRQV

���% %

���

z

�
�
�

�
�
�

�
�

$

z ���

$  ��� IRU PRG� ��
 ��� IRU PRG� ��

%  ��� IRU PRG� ��
 ��� IRU PRG� ��

ILJ� ���

��� -RLQWV

)XQFWLRQV 3LSH VL]HV
�PP R�G��

*DV z ��

&HQWUDO KHDWLQJ UHWXUQ z ��

&HQWUDO KHDWLQJ IORZ z ��

'RPHVWLF FROG ZDWHU LQOHW
 z ��

'RPHVWLF KRW ZDWHU RXWOHW
 z ��

3UHVVXUH UHOLHI YDOYH z �� FRQQHFWRU


 QRW SUHVHQW RQ F�K� RQO\ ERLOHUV

WDE� ���

7KHSRVLWLRQVRI WKH MRLQWVDUHJLYHQRQ VHSDUDWH LQ�
VWUXFWLRQV LQFOXGHG ZLWK WKH GRFXPHQWV�
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��� (OHFWULFDO LQVWDOODWLRQ
3UHOLPLQDU\ HOHFWULFDO V\VWHP FKHFNV WR HQVXUH
HOHFWULFDO VDIHW\ VKDOO EH FDUULHG RXW E\ D FRPSHW�
HQW SHUVRQ� ,�H� SRODULW\� HDUWK FRQWLQXLW\� UHVLV�
WDQFH WR HDUWK DQG VKRUW FLUFXLW�

,I D IDXOW KDV RFFXUUHG RQ DSSOLDQFH WKH IDXOW ILQGLQJ
SURFHGXUH VKRXOG EH IROORZHG DVVSHFLILHG XQGHU WKH
VHUYLFLQJ VHFWLRQ RI WKLV GRFXPHQW�

��� *DV VXSSO\ LQVWDOODWLRQ
,QVSHFW WKH HQWLUH LQVWDOODWLRQ LQFOXGLQJ WKH JDV
PHWHU� WHVW IRU VRXQGQHVV DQG SXUJH� DOO DV GH�
VFULEHG LQ %6 ������������

2SHQ WKH JDV FRFN ��� LQ ILJ� ���� RQ WKHDSSOLDQFH
DQG FKHFN WKH JDV FRQQHFWRU RQ WKH DSSOLDQFH IRU
OHDNV�

��

��

��

��

ILJ� ���

��� )LOOLQJ WKH '�+�:� V\VWHP
&ORVH DOO KRW ZDWHU GUDZ���RII WDSV�

2SHQ WKH FROG ZDWHU LQOHW FRFN�

6ORZO\ RSHQ HDFK GUDZ���RII WDS DQG FORVH LW RQO\
ZKHQ FOHDU ZDWHU� IUHH RI EXEEOHV� IORZV RXW�

��� ,QLWLDO ILOOLQJ RI WKH V\VWHP
2SHQ FHQWUDO KHDWLQJ IORZ DQG UHWXUQ FRFNV�

5HPRYH WKH IURQW SDQHO RI WKH FDVH �VHH WKH VHF�
WLRQ $FFHVV WR DQG HPSW\LQJ WKH K\GUDXOLF FLUFXLWV
LQ WKH VHUYLFH PDQXDO�

8QVFUHZ WKHFDSRQ WKHDXWRPDWLFDLU UHOHDVH YDOYH
�ILJ� ���� RQH IXOO WXUQ DQG OHDYH RSHQ SHUPDQHQW�
O\�

��

ILJ� ���

*UDGXDOO\ RSHQ VWRSFRFN DW WKH ILOOLQJ SRLQW FRQ�
QHFWLRQ WR WKH FHQWUDO KHDWLQJ V\VWHP XQWLO ZDWHU LV
KHDUG WR IORZ� GR QRW RSHQ IXOO\�

2SHQ HDFK UDGLDWRU DLU UHOHDVH WDS VWDUWLQJ ZLWK WKH
ORZHU SRLQW DQG FORVH LW RQO\ ZKHQ FOHDU ZDWHU� IUHH
RI EXEEOHV� IORZV RXW�

3XUJH WKH DLU IURP WKH SXPS E\ XQVFUHZLQJ WKH
SXPS SOXJ LQGLFDWHG �ILJ� ����� UHOHDVH WKH SXPS
E\ WXUQLQJ WKH URWRU LQ WKH GLUHFWLRQ LQGLFDWHG E\
WKH DUURZ RQ WKH LQIRUPDWLRQ SODWH�

&ORVH WKH SXPS SOXJ�

�

ILJ� ���
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��

&RQWLQXH ILOOLQJ WKH V\VWHP� 7KH DFWXDO UHDGLQJ
VKRXOG LGHDOO\ EH � EDU DQG QRW OHVV WKDQ ��� EDU�

&ORVH DOO DLU UHOHDVH YDOYHV RQ FHQWUDO KHDWLQJ V\V�
WHP�

,QVSHFW WKH V\VWHP IRU ZDWHU VRXQGQHVV DQG UHP�
HG\ DQ\ OHDNV GLVFRYHUHG�

:KHQ WKH LQVWDOODWLRQ DQG ILOOLQJ DUH FRPSOHWHG
WXUQ RQ WKH FHQWUDO KHDWLQJ V\VWHP DQG UXQ LW
XQWLO WKH WHPSHUDWXUH KDV UHDFKHG WKH ERLOHU
RSHUDWLQJ WHPSHUDWXUH� 7KH V\VWHP PXVW WKHQ
EH LPPHGLDWHO\ IOXVKHG WKURXJK�

7KH IOXVKLQJ SURFHGXUH PXVW EH LQ OLQH ZLWK
%6����� ���� 7UHDWPHQW RI :DWHU LQ 'RPHVWLF
+RW :DWHU &HQWUDO +HDWLQJ 6\VWHPV�

7KLV SURFHGXUH PXVW EH UHSHDWHG WZLFH PRUH�

'XULQJ WKLV RSHUDWLRQ ZH KLJKO\ UHFRPPHQG
WKH XVH RI D FHQWUDO KHDWLQJ IOXVKLQJ GHWHUJHQW
LQ WKH TXDQWLWLHV DV VSHFLILHG E\ WKH DSSURSUL�
DWH PDQXIDFWXUHU� ZKRVH IXQFWLRQ LW LV WR GLV�
VROYH DQ\ IRUHLJQ PDWWHU ZKLFK PD\ EH LQ WKH
V\VWHP

7KH DERYH RSHUDWLRQ FRXOG VDYH WKH LQYDOLGD�
WLRQ RI \RXU ERLOHUV JXDUDQWHH DQGZLOO DOVRSUH�
YHQW SUREOHPV ZKLFK \RX PD\ H[SHULHQFH LQ
WKH IXWXUH LI DQ LQKLELWRU\ LV QRW XVHG�

��� /LJKWLQJ WKH ERLOHU
,I H[WHUQDO FRQWUROV DUH ILWWHG �H� J� 7LPHFORFN� URRP
WKHUPRVWDW� HQVXUH WKH\ lFDOO IRU KHDWl�

6ZLWFK RQ WKH PDLQV HOHFWULFLW\ DQG WXUQ WKH IXQF�
WLRQ VZLWFK DV LQGLFDWHG LQ ILJ� ���$ �FRPELQDWLRQ
ERLOHUV� RU DV LQ ILJ� ���% �FHQWUDO KHDWLQJ RQO\
ERLOHU��

7KH JUHHQ /(' VKRXOG EH LOOXPLQDWHG�

����

%$
ILJ� ���

7KH ERLOHU ZLOO QRZ JR WKURXJK DQ LJQLWLRQ VH�
TXHQFH DQG WKH EXUQHU ZLOO OLJKW�

,I GXULQJ WKH LJQLWLRQ DWWHPSW SHULRG WKH ERLOHU IDOOV
WR OLJKW� WKH IXOO VHTXHQFH FRQWURO S�F�E� ZLOO JR WR
ORFNRXW DQG WKH VKXW���GRZQ ZDUQLQJ OLJKW ZLOO DS�
SHDUV�

7R UHVHW WKH ERLOHU GHSUHVV WKH UHVHW SXVK EXWWRQ�

��� &KHFNLQJ WKH JDV SUHVVXUH DW
WKH EXUQHU

7KLV ERLOHU KDV EHHQ WHVWHG WR WKH KLJKHVW TXDO�
LW\ FRQWUROV VWDQGDUGV�

7KHPD[LPXPDQGPLQLPXPJDV SUHVVXUHVDUH
DOUHDG\ SUH���VHW GXULQJ WKLVTXDOLW\ FRQWURO SUR�
FHVV�

,W LV WKHUHIRUH QRW QRUPDOO\ QHFHVVDU\ WR XQGHU�
WDNH IXUWKHU DGMXVWPHQWV KRZHYHU� D IXOO H[�
SODQDWLRQ RI SUHVVXUH WHVWLQJ SURFHGXUH LV
JLYHQ EHORZ DQG WKH DGMXVWPHQW SURFHGXUH LV
JLYHQ LQ WKH VHUYLFH PDQXDO�*DV 9DOYH VHFWLRQ�
LI WKHVH RSHUDWLRQV DUH HYHU UHTXLUHG�

5HPRYH WKH IURQW SDQHO RI WKH FDVHDQG WKHFRQWURO
SDQHO�

/RRVH WKH LQWHUQDO VFUHZ �� LQ ILJ� ���� RQ WKH SUHV�
VXUH WHVW SRLQW IRUPHDVXULQJ RXWOHW SUHVVXUH DW WKH
JDV YDOYH DQG ILW D SUHVVXUH JDXJH XVLQJ D KRVH�

�

$

ILJ� ���

6ZLWFK RQ WKH ERLOHU�

2Q WKH FRPELQHG ERLOHUV RSHQ WKH KRW ZDWHU WDS
IXOO\�

6HW WKH G�K�Z� WHPSHUDWXUH DGMXVWPHQW DQG WKH
F�K� WHPSHUDWXUH DGMXVWPHQW WR WKHLU PD[LPXP
SRVLWLRQ�

&KHFN WKH PD[LPXP JDV SUHVVXUH DQG FRPSDUH
WKH YDOXH RQ WKH PDQRPHWHU ZLWK WKH YDOXHV LQGL�
FDWHG RQ WKH VHFWLRQ *HQHUDO ��� 7HFKQLFDO GDWD



&RPPLVVLRQLQJ

��

&KHFN WKHPD[LPXPJDV IORZDW WKHJDVPHWHU DQG
FRPSDUH ZLWK WKH YDOXHV LQGLFDWHG RQ WKH VHFWLRQ
*HQHUDO ��� 7HFKQLFDO GDWD

WXUQ RII WKH HOHFWULFLW\ VXSSO\�

GLVFRQQHFW WKH JDV PRGXODWRU UHPRYLQJ WKH FRQ�
QHFWRU $ �ILJ� �����

6ZLWFK RQ WKH ERLOHU�

FKHFN WKH PLQLPXP JDV SUHVVXUH DQG FRPSDUH
WKH YDOXH RQ WKH PDQRPHWHU ZLWK WKH YDOXHV LQGL�
FDWHG RQ WKH VHFWLRQ *HQHUDO ��� 7HFKQLFDO GDWD

VZLWFK RII WKH DSSOLDQFH DQG UH���FRQQHFW WKH OLQH
WR WKH JDV PRGXODWRU�

FORVH WKH GRPHVWLF KRW ZDWHU FRFN�

��� &KHFNLQJ WKH IOXH V\VWHP
7KH IOXH V\VWHP VKRXOG EH YLVXDOO\ FKHFNHG IRU
VRXQGQHVV� &KHFN DOO FODPSV� JDVNHWV DQG IL[LQJV
DUH VHFXUH DQG WLJKW�

7R FKHFN WKH H[KDXVW JDV� UHPRYH WKH VFUHZ LQGL�
FDWHG DQG FRQQHFW WKHDQDO\]HU WR WKH H[KDXVWJDV
VDPSOLQJ SRLQW �ILJ� �����

6DPSOLQJ SRLQW

6DPSOLQJ SRLQW
$LU LQWDNH

([KDXVW JDV

ILJ� ���

��� &KHFNLQJ WKH LJQLWLRQ GHYLFH
:LWK WKH EXUQHU RQ KLJK IODPH FORVH WKH JDV FRFN�

DERXW �� VHFRQGV DIWHU� WKH VKXW���GRZQ ZDUQLQJ
OLJKW PXVW DSSHDU�

7R UHVHW WKH ERLOHU GHSUHVV WKH UHVHW SXVK EXWWRQ
��� LQ ILJ� ����

��

ILJ� ���

��� $GMXVWLQJ WKH EXUQHU LJQLWLRQ
� 7XUQ RII WKH ERLOHU E\ PHDQV RI WKH IXVHG VSXU

LVRODWLRQ VZLWFK SURYLGHG ZLWK WKH DSSOLDQFH�

� 0DNH VXUH WKDW WKH IXQFWLRQ VZLWFK ���� LV VHW WR
WKH SRVLWLRQ LQ ILJ� ���$ RU ILJ� ���% DQG WKDW WKH
URRP WKHUPRVWDW� LI ILWWHG� LV VHW WR kKHDW GH�
PDQGl�

����

%$
ILJ� ���

� 8QVFUHZ WKH JDV YDOYH
V RXWOHW SUHVVXUH WDS ��
LQ ILJ� ���� DQG FRQQHFW D SUHVVXUH JDXJH�

� /RRVHQ WKH WZR VFUHZV �ILJ� ���� DQG UHPRYH
WKH FRYHU RI WKH FRQWURO SDQHO�



&RPPLVVLRQLQJ

��

ILJ� ���

� 7XUQ RQ WKH ERLOHU�

� &KHFN WKDW WKH ERLOHU OLJKWV XS XQLIRUPO\ DQG
DGMXVW WKH IODPH KHLJKW � LI QHFHVVDU\�
7R DGMXVW WKH LJQLWLRQ� VHW GLS���VZLWFK l�l
�ILJ� ����� WR WKH 2)) SRVLWLRQ DQG DGMXVW SR�
WHQWLRPHWHU PDUNHG k$&&l ZLWK D VFUHZGULYHU
XQWLO FRUUHFW OLJKWLQJ XS LV REWDLQHG �UHIHU WR
WDE� ����� +DYLQJ ILQLVKHG WKLV SURFHGXUH� UHVHW
GLS���VZLWFK l�l WR WKH 21 SRVLWLRQ�

$&&
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ILJ� ����

,JQLWLRQ SUHVVXUH

1DWXUDO *�� 3D

PEDU

���

���

%XWDQH *�� 3D

PEDU

� ���

����

3URSDQH *�� 3D

PEDU

� ���

����

WDE� ���

���� $GMXVWPHQW RI XVHIXO FHQWUDO
KHDWLQJ RXWSXW

8VH D VXLWDEOH VFUHZGULYHU WR WXUQ WKH DGMXVWPHQW
SRWHQWLRPHWHUPDUNHG k5,6&l �ILJ� ������ 5RWDWLQJ
WKH SRWHQWLRPHWHU DQWL���FORFNZLVH UHGXFHV WKH
PD[LPXPVXSSO\ FXUUHQW WR WKH JDVPRGXODWRU GH�
YLFH� DQG WKXV UHGXFHV WKH JDV SUHVVXUH WR WKH
EXUQHU�

6HW WKH JDV SUHVVXUH DFFRUGLQJ WR WKH XVHIXO RXW�
SXW FKRVHQ DQG DGMXVW WKH JDV IORZ UDWH DFFRUGLQJ
WR ILJ� ����� ILJ� ����� DQG ILJ� �����

6KXW WKH FRYHU RI WKH FRQWURO FLUFXLW ERDUG�

&ORVH WKH SUHVVXUH WDSV ZHOO DQG UH���PRXQW WKH
FDVH SURSHUO\�
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N:
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��6
ILJ� ����

���� ,QVWUXFWLQJ WKH XVHU
+DQG RYHU WKH 8VHU
V LQVWUXFWLRQV VXSSOLHG ZLWK
WKH DSSOLDQFH DQG H[SODLQ KRZ WR XVH WKH XQLW LQ
ERWK F�K� DQG G�K�Z� PRGHV�

WDNH WKH 8VHU VWHS E\ VWHS WKURXJK WKH OLJKWLQJ LQ�
VWUXFWLRQV�

VKRZ WKH 8VHU KRZ WR VZLWFK RII WKH DSSOLDQFH
TXLFNO\ DQG LQGLFDWH WKH SRVLWLRQ RI WKH HOHFWULF
VXSSO\ LVRODWRU�

H[SODLQ WKH SURSHU XVH DQG DGMXVWPHQW RI DOO V\V�
WHP FRQWUROV� WKLV ZLOO HQVXUH WKH JUHDWHVW SRVVLEOH
IXHO HFRQRP\�

H[SODLQ WKH IXQFWLRQ DQG XVH RI WKH IXQFWLRQ
VZLWFK�

H[SODLQ DQG GHPRQVWUDWH WKH IXQFWLRQ RI WLPH DQG
WHPSHUDWXUH FRQWUROV �LI ILWWHG��

H[SODLQ KRZ WR WXUQ RII WKH DSSOLDQFH IRU ERWK VKRUW
DQG ORQJ SHULRGV DQG DGYLVH RQ WKH SUHFDXWLRQV
QHFHVVDU\ WR SUHYHQW GDPDJH VKRXOG WKH
DSSOLDQFH EH LQRSHUDWLYH ZKHQ IUHH]LQJ FRQGL�
WLRQV PD\ RFFXU�

ILQDOO\� DGYLVH WKH8VHU WKDW� IRU FRQWLQXHG VDIHDQG
HIILFLHQW RSHUDWLRQ� WKH DSSOLDQFH PXVW EH VHU�
YLFHG E\ D FRPSHWHQW SHUVRQ DW OHDVW RQFH D \HDU�



� *$6 &219(56,21

��

��� :DUQLQJV
3URFHGXUHV WR DGDSW WKH ERLOHU WR WKH W\SH RI
JDV DYDLODEOH PXVW EH FDUULHG RXW E\ D FRP�
SHWHQW DQG UHVSRQVLEOH SHUVRQ�

&RPSRQHQWV XVHG WR DGDSW LW WR WKH W\SH RI JDV
DYDLODEOH PXVW EH JHQXLQH SDUWV RQO\�

0RUH GHWDLOHG LQVWUXFWLRQV� UHODWLQJ WR WKH SUR�
FHGXUHV IRU DGDSWLQJ WKH ERLOHU WR WKH W\SH RI
JDV DYDLODEOH DQG VXEVHTXHQW FDOLEUDWLRQ GH�
VFULEHG EHORZ� DUH SUHVHQWHG LQ WKH LQVWUXFWLRQ
OHDIOHW IRU WKH FRQYHUVLRQ NLW�

��� 3URFHGXUHV
� &KHFN WKDW WKH JDV FRFN ��� RQ SDJH �� ILWWHG

XQGHU WKH ERLOHU LV WXUQHG RII DQG WKH DSSOLDQFH
LV QRW OLYH�

� 7DNH RII WKH IURQW DQG OHIW���KDQG VLGH SDQHOV DV
VKRZQ LQ FKDSWHU PDLQWHQDQFH� VHFWLRQ ��� RI
WKLV PDQXDO�

� 7DNH RII WKH FRQWURO SDQHO�

� 7DNH RII WKH UHPRYDEOH VLGH RI WKH DLU��� WLJKW
FKDPEHU�

� 7DNH WKH IURQW SDQHO RI WKH FRPEXVWLRQ
FKDPEHU RII DQG UHPRYH WKH EXUQHU ��� RQ
SDJH ���

� &DUU\ RXW WKH FRQYHUVLRQ IRU WKH W\SH RI JDV� UH�
SODFLQJ WKH EXUQHU LQMHFWRUV ��� RQSDJH �� FRU�
UHFWO\�

� 5H���DVVHPEOH WKH EXUQHU ��� RQ SDJH ��� WKH
IURQWSDQHO RI WKH FRPEXVWLRQFKDPEHU DQG WKH
UHPRYDEOH VLGH RI WKH DLU��� WLJKW FKDPEHU�

� /RRVHQ WKH WZR VFUHZV �ILJ� ���� DQG UHPRYH
WKH FRYHU RI WKH FRQWURO SDQHO�

ILJ� ���

� VHW FRUUHFWO\ WKH GLS���VZLWFK l�l �ILJ� ���� LQ DF�
FRUGDQFH ZLWK WKH IROORZLQJ WDEOH�

*DV VXSSO\ 3RVLWLRQ RI GLS���VZLWFK Q� �

1DWXUDO JDV 2Q

/�3�*� 2II

21

2))

� � � �

ILJ� ���

�� &DOLEUDWH WKH JDV YDOYH DFFRUGLQJ WR WKH LQ�
VWUXFWLRQV JLYHQ LQ WKH OHDIOHW LQFOXGHG ZLWK WKH
FRQYHUVLRQ NLW�

�� 5HSODFH WKH WKH FRQWURO FLUFXLW ERDUG FRYHU� WKH
IURQW SDQHO DQG WKH OHIW���KDQG VLGH SDQHO RI WKH
FDVH�

�� 6WLFN D ODEHO LQGLFDWLQJ WKH W\SH RI JDV� DQG WKH
SUHVVXUH OHYHO WR ZKLFK WKH DSSOLDQFH KDVEHHQ
VHW� RQ WKH ORZHU SURWHFWLRQ SODWH�
7KH VHOI ���DGKHVLYH ODEHO LV LQFOXGHG ZLWK WKH
FRQYHUVLRQ NLW�



� 0$,17(1$1&(

��

��� :DUQLQJV
7KH SURFHGXUHV GHWDLOHG LQ WKLV FKDSWHU PXVW
EH FDUULHG RXW RQO\ E\ D SURIHVVLRQDOO\
TXDOLILHG SHUVRQ� 7KXV \RX DUH DGYLVHG WR
FRQWDFW DQ $XWKRULVHG 6HUYLFH &HQWUH�

)RU HIILFLHQW DQG FRQWLQXRXV RSHUDWLRQ RI WKH
ERLOHU \RX DUH DGYLVHG WR KDYH� DW OHDVW RQFH D
\HDU� PDLQWHQDQFH DQG FOHDQLQJ GRQH E\ DQ
$SSURYHG 6HUYLFH &HQWUH HQJLQHHU�

,VRODWH WKH DSSOLDQFH IURP WKH HOHFWULFLW\
VXSSO\ E\ WXUQLQJ RII WKH IXVHG VSXU LVRODWLRQ
VZLWFK ILWWHG ZLWK WKH DSSOLDQFH DQG WXUQ RII
WKH JDV FRFN� EHIRUH FDUU\LQJ RXW DQ\ SUR�
FHGXUHV� ZKDWVRHYHU� IRU FOHDQLQJ� PDLQWHQ�
DQFH� RSHQLQJ RU GLVPDQWOLQJ ERLOHU SDQHOV�

��� 'LVPDQWOLQJ WKH H[WHUQDO
SDQHOV

)URQW SDQHO

� /RRVHQ WKH WZR VFUHZV l$l� %ULQJ WKH EDVH RI
WKH SDQHO IDU IURP WKH ERLOHU DQG OLIW LW� IUHHLQJ LW
IURP WKH WRS KRRNV �ILJ� ����

$

ILJ� ���

6LGH SDQHOV

� /RRVHQ WKH WZR VFUHZV l$l �ILJ� ���� DQG OLIW WKH
SDQHOV IUHHLQJ WKHP IURP WKH VLGH KRRNV�

$
$

ILJ� ���

/RZHU SURWHFWLRQ SODWH

� 6ODFNHQ RII VFUHZV l$l �ILJ� ���� DQG UHPRYH
WKH ORZHU SURWHFWLRQ SODWH�

��� (PSW\LQJ WKH GRPHVWLF KRW
ZDWHU V\VWHP
�&RPELQDWLRQ ERLOHUV RQO\�

� 7XUQ RII WKH GFZ LQOHW FRFN ��� LQ ILJ� ���� DQG
WXUQ RQ WKH kXWLOLWLHVl FRFNV�

��

��

��

��

ILJ� ���



0DLQWHQDQFH

��

��� (PSW\LQJ WKH FHQWUDO KHDWLQJ
V\VWHP

� 7XUQ RII WKH F�K� FRFNV ���� �� LQ ILJ� �����

� 7XUQ RII WKH FHQWUDO KHDWLQJ GUDLQ FRFN ��� LQ
ILJ� �����

� 7R IDFLOLWDWH WKH GRZQIORZ RI ZDWHU� UHPRYH WKH
IURQW SDQHO� DOVR UHPRYH WKH VHDOHG FKDPEHU
OLG DQG ORRVHQ WKH QXWRI WKHDXWRPDWLF DLU EOHHG
YDOYH�

��

ILJ� ���

� 7LJKW LW DJDLQ RQFH WKH HPSW\LQJ KDV EHHQ
FRPSOHWHG�

��� &OHDQLQJ WKH SULPDU\ KHDW
H[FKDQJHU

7DNH RII WKH IURQW RI WKH FDVH� WKHQ WKH UHPRYDEOH
VLGH RI WKH DLU��� WLJKW FKDPEHU DQG WKH IURQW SDQHO
RI WKH FRPEXVWLRQ FKDPEHU�

,I \RX QRWLFH GLUW RQ WKH ILQV RI WKH SULPDU\ KHDW H[�
FKDQJHU ��� RQ SDJH ��� FRYHU WKH VORSLQJ VXU�
IDFHV RI WKH EXUQHU ��� RQ SDJH �� HQWLUHO\ LQ D
SURWHFWLYH OD\HU �VKHHWV RI QHZVSDSHU RU VLPLODU��
%UXVKRXW WKHSULPDU\ KHDW H[FKDQJHU ��� RQSDJH
�� ZLWK D EULVWOH SDLQWEUXVK�

��� &KHFNLQJ WKH SUHVVXULVDWLRQ
LQ WKH H[SDQVLRQ WDQN

(PSW\ WKH FHQWUDO KHDWLQJ V\VWHP DV GHVFULEHG LQ
VHFWLRQ ��� RI WKLV FKDSWHU DQG FKHFN WKDW WKHSUHV�
VXUH LQ WKH H[SDQVLRQ WDQN LV QRW OHVV WKDQ � EDU�

,I WKH SUHVVXUH VKRXOG EH ORZHU� WDNH VWHSV WR FRU�
UHFW WKH SUHVVXUH OHYHO�

��� &OHDQLQJ WKH EXUQHU
7KH VORSLQJ DQG PXOWL���JDV W\SH EXUQHU ��� RQ
SDJH �� GRHV QRW QHHG VSHFLDO PDLQWHQDQFH� EXW
LW LV VXIILFLHQW WR GXVW LW ZLWK D EULVWOH SDLQWEUXVK�

��� &KHFNLQJ WKH H[KDXVW GXFW
+DYH WKH LQWHJULW\ RI WKH H[KDXVW IXPH GXFW ��� RQ
SDJH �� DLU GXFW ��� RQ SDJH ��� FKHFNHG SHULRG�
LFDOO\� WKH YHQWXUL �� RQ SDJH �� FOHDQHG DQG WKH
HIILFLHQF\ RI WKH H[KDXVW VDIHW\ FLUFXLW FKHFNHG DW
OHDVW RQFH D \HDU�

)RU DOO WKH DERYH PDLQWHQDQFH RSHUDWLRQV LW LV DG�
YLVDEOH WR FDOO DQ DSSURYHG 6HUYLFH (QJLQHHU�
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%,$6, 8�. /WG
8QLW ������ 3ODQHWDU\ 5RDG
,QGXVWULDO (VWDWH� 1HDFKHOOHV /DQH
:LOOHQKDOO� :ROYHUKDPSWRQ :9�� �;%
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%LDVL 8�.� /WG
8QLW ������ 3ODQHWDU\ 5RDG
,QGXVWULDO (VWDWH� 1HDFKHOOV /DQH
:LOOHQKDOO� :ROYHUKDPSWRQ :9 �� �;%
7HO� ����� ��� ���

/HDYH WKLV PDQXDO DGMDFHQW WR WKH JDV PHWHU

:DOO KXQJ� IDQ IOXH� URRP VHDOHG JDV ERLOHU
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7DEOH RI FRQWHQWV

� 2YHUDOO LQIRUPDWLRQ �� � � � � � � � � � � � � � � � � � � � �
��� 2YHUDOO 9LHZ �� � � � � � � � � � � � � � � � � � � � � � � � �
��� +\GUDXOLF GLDJUDP �� � � � � � � � � � � � � � � � � � � �

� *HQHUDO DFFHVV DQG HPSW\LQJ K\GU� FLUFXLWV �
��� 1RPHQFODWXUH �� � � � � � � � � � � � � � � � � � � � � � � �
��� %RG\ SDQHOV �� � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQWURO SDQHO �� � � � � � � � � � � � � � � � � � � � � � � �
��� $FFHVV WR WKH HOHFWULF SDUWV RI WKH

FRQWURO SDQHO �� � � � � � � � � � � � � � � � � � � � � � � � �
��� $FFHVV WR WKH VHDOHG FKDPEHU �� � � � � � � � �
��� (PSW\LQJ WKH PDLQ FLUFXLW �� � � � � � � � � � � � �
��� (PSW\LQJ WKH G�K�Z� FLUFXLW �� � � � � � � � � � � �

� 'LDJUDPV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :LULQJ GLDJUDP �� � � � � � � � � � � � � � � � � � � � � � �
��� )XQFWLRQDO IORZ GLDJUDPV �� � � � � � � � � � � � � �
��� &RQWURO FLUFXLW YROWDJHV �� � � � � � � � � � � � � � � �

� )DXOW ILQGLQJ �� � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 0DLQ KHDW H[FKDQJHU ��� � � � � � � � � � � � � � � � � � � �
��� &KDUDFWHULVWLFV ��� � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &OHDQLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �

� '�K�Z� KHDW H[FKDQJHU ��� � � � � � � � � � � � � � � � � � �
��� )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 3XPS ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KHFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 'LYHUWHU YDOYH DQG G�K�Z� SUHVVXUH VZLWFK ���
��� )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KHFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �

� (OHFWURQLF FRQWURO FLUFXLW ��� � � � � � � � � � � � � � � �
��� )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HOHFWLRQ DQG DGMXVWPHQW GHYLFHV ��� � � � � �
��� &KHFNLQJ WKH WHPSHUDWXUH ��� � � � � � � � � � � � �
��� )XQFWLRQ VHOHFWRUV ��� � � � � � � � � � � � � � � � � � � �
��� ,JQLWLRQ JDV SUHVVXUH UHJXODWRU ��� � � � � � � � �
��� 0D[� F�K SRZHU UHJXODWRU ��� � � � � � � � � � � � � �
��� &KHFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HPRYDO RI WKH FRQWURO FLUFXLW ��� � � � � � � � � �
��� 7KHUPDO FRQWURO LQ WKH lZLQWHUl PRGH ��� � �
���� 7KHUPDO FRQWURO LQ WKH lVXPPHUl PRGH ���

�� )XOO VHTXHQFH LJQLWLRQ GHYLFH ��� � � � � � � � � � � �
���� )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� &KHFNV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 5HPRYDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� ,JQLWLRQ VHTXHQFH ��� � � � � � � � � � � � � � � � � � � �
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,QMHFWRUV

6DIHW\WKHUPRVWDW

'HWHFWLRQHOHFWURGH

,JQLWLRQHOHFWURGH

$LUSUHVVXUHVZLWFK

)DQDQGYHQWXULGHYLFH

%\���SDVVYDOYH

'�K�Z�WHPS�SUREH

0DLQFLUFXLWWHPS�SUREH

'�K�Z�ILOWHU

0DLQFLUFXLWIORZVZLWFK

*DVYDOYH�PRGXODWLQJRSHUDWRU�

*DVYDOYH�RQ���RIIRSHUDWRUV�

)XOOVHTXHQFHGHYLFH

)XQFWLRQVHOHFWRUV�UHJ�S�F�E�
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'�K�Z�SUHVVXUHVZLWFK

'LYHUWHUYDOYH�GHYLDWLRQJURXS�

'LYHUWHUYDOYH�PHPEUDQH�

3XPS�URWRU���LPSHOOHU�
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,QMHFWRUV

6DIHW\WKHUPRVWDW

'HWHFWLRQHOHFWURGH

,JQLWLRQHOHFWURGH

$LUSUHVVXUHVZLWFK

)DQDQGYHQWXULGHYLFH

%\���SDVVYDOYH

'�K�Z�WHPS�SUREH

0DLQFLUFXLWWHPS�SUREH

'�K�Z�ILOWHU

0DLQFLUFXLWIORZVZLWFK

*DVYDOYH�PRGXODWLQJRSHUDWRU�

*DVYDOYH�RQ���RIIRSHUDWRUV�
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� 0DLQ KHDW H[FKDQJHU

��� &KDUDFWHULVWLFV

7KH PDLQ KHDW H[FKDQJHU �$ LQ ILJ� ��� KDV WKH IXQFWLRQ
RI WUDQVIHUULQJ KHDW RI WKH JDV SURGXFHG E\ FRPEXV�
WLRQ WR WKH ZDWHU FLUFXODWLQJ LQ LW�

$

ILJ� ��

7KH K\GUDXOLF FLUFXLW FRQVLVWV RI ILYH HOOLSWLF SLSHV FRQ�
QHFWHG WRJHWKHU LQ VHULHV �ILJ� ����

ILJ� ��

��� 5HPRYDO

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� (PSW\ WKH PDLQ FLUFXLW RI WKH ERLOHU

� 5HPRYH WKH IURQW SDQHO RI WKH ERG\

� 5HPRYH WKH VHDOHG FKDPEHU FRYHU�

)RU PRGHOV ��6 ��65���

�D 5HPRYH WKH FRYHU RI WKH FRPEXVWLRQ FKDPEHU�

�D 5HPRYH WKH IURQW SDUW RI WKH IOXH JDV KRRG E\ XQ�
VFUHZLQJ WKH VFUHZ % �ILJ� ��D�

%' (

ILJ� ��D

)RU PRGHO ��6���
�E 5HPRYH WKH IURQW SDUW RI WKH IOXH JDV KRRG E\ XQ�

VFUHZLQJ WKH IRXU VFUHZV & �ILJ� ��E�
�E 5HPRYH WKH FRYHU RI WKH FRPEXVWLRQ FKDPEHU

&' (

ILJ� ��E

� 8QVFUHZ WKH DXWRPDWLF DLU YDOYH FRQQHFWLRQ QXW
' DQG UHPRYH WKH YDOYH �ILJ� ��D��

� 6HSDUDWH WKH KHDW H[FKDQJHU IURP WKH K\GUDXOLF
FLUFXLW� ORRVHQLQJ WKH LQOHW DQGRXWOHW SLSH ILWWLQJV��

)RU PRGHOV ��6 ��65���
�D PRYH WKH ULJKW SLSH DQG IUHH WKH ULJKW FRQQHFWLRQ�

ORZHU WKH ULJKW VLGH RI WKH H[FKDQJHU DQG H[WUDFW
LW IURP WKH IURQW�

)RU PRGHO ��6���
�E ([WUDFW WKH KHDW H[FKDQJHU� IURP WKH IURQW�
� 8QVFUHZ WKH SLSH ( �ILJ� ��E� IURP WKH KHDW H[�

FKDQJHU�
�� $VVHPEOH WKH KHDW H[FKDQJHU FDUU\LQJ RXW WKH UH�

PRYDO RSHUDWLRQV LQ UHYHUVH VHTXHQFH�

��� &OHDQLQJ
,I WKHUH DUH GHSRVLWV RI VRRW RU GLUW EHWZHHQ WKH EODGHV
RI WKH KHDW H[FKDQJHU� FOHDQ ZLWK D EUXVK RU QRQ���PH�
WDOOLF EULVWOH EUXVK�
,Q DQ\FDVH� DYRLG DQ\DFWLRQV WKDW FDQGDPDJH WKHSUR�
WHFWLYH YDUQLVK ZLWK ZKLFK WKH H[FKDQJHU KDV EHHQ FRY�
HUHG�
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� '�K�Z� KHDW H[FKDQJHU
��� )XQFWLRQ
7KH G�K�Z KHDW H[FKDQJHU �$ LQ ILJ� ��� DOORZV WKH LQ�
VWDQWDQHRXV WUDQVIHUUDO RI KHDW IURP WKH SULPDU\ K\�
GUDXOLF FLUFXLW WR WKH ZDWHU GHVWLQHG IRU G�K�Z XVH�

$

ILJ� ��

7KH VFKHPDWLF VWUXFWXUH LV VKRZQ LQ ILJ� ���

3ULPDU\ K\GUDXOLF FLUFXLW

'RPHVWLF KRW ZDWHU FLUFXLW
ILJ� ��

��� 5HPRYDO

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� (PSW\ WKH SULPDU\ FLUFXLW DQG WKH G�K�Z FLUFXLW RI
WKH ERLOHU

� 5HPRYH WKH IURQW SDQHO RI WKH ERG\ DQG ORZHU WKH
LQVWUXPHQW SDQHO

� &RPSOHWHO\ XQVFUHZ WKH WZR VFUHZV % �LQ ILJ� ��
WKH ULJKW RQH LV VKRZQ� ZKLFK KROG WKH H[FKDQJHU
WR WKH EUDVV GHYLDWRU JURXSV�

%

ILJ� ��

� 0RYH WKH H[FKDQJHU WRZDUGV WKH UHDU VLGH RI WKH
ERLOHU DQG H[WUDFW LW�

5HDVVHPEOH WKH G�K�Z� KHDW H[FKDQJHU FDUU\LQJ RXW WKH
UHPRYDO RSHUDWLRQV LQ WKH UHYHUVH RUGHU�

$WWHQWLRQ� 5HDVVHPEOLQJ WKH H[FKDQJHU EH VXUH WR
SXW WKH RII FHQWHU ORFDWLRQ�VHFXULQJ SLQ LQGLFDWHG LQ
ILJ� �� WRZDUGV WKH OHIW VLGH RI WKH ERLOHU�

ILJ� ��
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� 3XPS
��� )XQFWLRQ

7KH SXPS �$ LQ ILJ� ��� KDV WKH IXQFWLRQ RI PDNLQJ WKH
ZDWHU LQ WKHPDLQ FLUFXLW FLUFXODWH WKURXJK WKHPDLQ KHDW
H[FKDQJHU DQG WKHUHIRUH WKURXJK WKH F�K V\VWHP �GXU�
LQJ WKH F�K IXQFWLRQ� RU WKURXJK WKH VHFRQGDU\ KHDW H[�
FKDQJHU �GXULQJ WKH G�K�Z� IXQFWLRQ��

$

ILJ� ��

��� &KHFNV

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

T &KHFN WKDW WKH SXPS LV QRW VHL]HG DQG WKDW WKH
PRYHPHQW RI WKH URWRU LV QRW VXEMHFW WR PHFKDQLFDO LP�
SHGLPHQWV�

:LWK WKH ERLOHU RII� UHPRYH WKH IURQW SDQHO DQG ORZHU WKH
LQVWUXPHQW SDQHO� 5HPRYH WKH DLU UHOHDVH SOXJ RI WKH
SXPS DQG WXUQ WKH URWRU ZLWK D VFUHZGULYHU�
T &KHFN WKH HOHFWULFDO FRPSOHWHQHVV�

5HPRYH WKH VHUYLFH SDQHO� GLVFRQQHFW WKH FRQQHFWRU WR
WKH HOHFWURQLF FRQWURO FLUFXLW �VHH HOHFWULFDO GLDJUDP�
DQG PHDVXUH WKH HOHFWULFDO UHVLVWDQFH EHWZHHQ WKH
SXPS VXSSO\ FRQGXFWRUV� �ILJ� ����
(OHFWULFDO UHVLVWDQFH RI WKH ZLQGLQJV �DW DPELHQW WHP�
SHUDWXUH� RQ VZLWFK SRVLWLRQ � PXVW EH DERXW�
��� � ��� 0\VRQ &3��
��� � ��� 0\VRQ &3�� �KLJK KHDG DOWHUQDWLYH�
��� � ��� 6DOPVRQ 0<(��
��� � ��� 6DOPVRQ 0</�� �KLJK KHDG DOWHUQDWLYH�

E
U

E
J
�
\

0E
EU
J�\

�

&RQQHFWRU

ILJ� ��

T &KHFN WKH DEVHQFH RI VWDUWLQJ GHIHFWV�

:LWK WKH ERLOHU RII UHPRYH WKH IURQW SDQHO� ORZHU WKH LQ�
VWUXPHQW SDQHO

IRU0\VRQSXPS�XQVFUHZ WKH SOXJRI WKH SXPSE\KDQG
�WKH SOXJ FDQQRW EH UHPRYHG�� 3XOO LW DQG WXUQ WKH URWRU�
6WDUW WKH ERLOHU DQG YHULI\ LI WKH PRWRU UXQV�

IRU 6DOPVRQ SXPS �KLJK KHDG DOWHUQDWLYH�� UHPRYH WKH
DLU UHOHDVH VFUHZ RI WKH SXPS� 6WDUW WKH ERLOHU DQG ZLWK
D VFUHZGULYHU� KDYH WKH URWRU WXUQ LQ WKH GLUHFWLRQ RI WKH
DUURZ� ,I WKHUH LV D GHIHFW LQ VWDUWLQJ� WKH URWRU ZLOO EHJLQ
WR WXUQ QRUPDOO\ RQO\ VWDUWLQJ LW PDQXDOO\�

T &KHFN WKDW WKH LPSHOOHU LV LQWHJUDO ZLWK WKH URWRU�

5HPRYH WKH SXPS KHDG ORRVLQJ WKH VFUHZV ZKLFK KROG
LW WR WKH SXPS ERG\ DQG FKHFN WKDW WKH LPSHOOHU LV ILUPO\
MRLQWHG ZLWK WKH URWRU�

��� 5HPRYDO

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

,I WKH FOHDUDQFH WR WKH ULJKW VLGH RI WKH ERLOHU LV UH�
VWULFWHG� WKH UHPRYDO RI WKH SXPS FDQ EH HDVLO\
DFKLHYHG E\ ILUVW UHPRYLQJ WKH KHDG E\ XQVFUHZLQJ
WKH IRXU $OOHQ NH\V VFUHZV �% LQ ILJ� ��� WKH WZR RQ
WKH XSSHU VLGH LQGLFDWHG��

� (PSW\ WKH PDLQ FLUFXLW RI WKH ERLOHU�

� 5HPRYH WKH IURQW SDQHO RI WKH ERG\� WKH ULJKW VLGH
SDQHO DQG RYHUWXUQ WKH LQVWUXPHQW SDQHO�

� 'LVFRQQHFW WKH FRQQHFWRU & �ILJ� ����

� &RPSOHWHO\ XQVFUHZ WKH FRQQHFWLRQ QXWV ' DQG
UHPRYH WKH SXPS�

� %HIRUH WKH UHDVVHPEOLQJ� FDUHIXOO\ FOHDQ WKH VXS�
SRUW VHDW RI WKH JDVNHW�

� 5HDVVHPEOH WKH SXPS FDUU\LQJ RXW WKH UHPRYDO
RSHUDWLRQV LQ WKH UHYHUVH RUGHU�

&

'

'

%

ILJ� ��
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� 'LYHUWHU YDOYH DQG G�K�Z�
SUHVVXUH VZLWFK

��� )XQFWLRQ

7KH GLYHUWHU YDOYH �$ LQ ILJ� ��� KDV WKH IXQFWLRQ RI PRG�
LI\LQJ WKH K\GUDXOLF FLUFXLW RI WKH ERLOHU E\ PHDQV RI DQ
K\GUDXOLF FRPPDQG JLYHQ E\ WKH RSHQLQJ RI D G�K�Z�
WDS LQ RUGHU WR VHQG WKH ZDWHU WKDW H[LWV WKH PDLQ KHDW
H[FKDQJHU WRZDUGV WKH F�K V\VWHP RU WRZDUGV WKH
G�K�Z� KHDW H[FKDQJHU�
0RUHRYHU LW RSHUDWHV WKH G�K�Z� SUHVVXUH VZLWFK ZKLFK
DFWV RQ WKH HOHFWURQLF FRQWURO FLUFXLW�

$

ILJ� ��

��� &KHFNV

T *HQHUDO FKHFN

,W LV SRVVLEOH WR YHULI\ WKH JHQHUDO RSHUDWLRQ RI WKH YDOYH
E\ PHDVXULQJ WKH YROWDJH EHWZHHQ WKH OHDGV RI WKH
G�K�Z� SUHVVXUH VZLWFK GXULQJ WKH RSHUDWLRQ RQ F�K DQG
G�K�Z�

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 6ZLWFK RII WKH ERLOHU DQG RSHQ WKH VHUYLFH SDQHO�
� &RQQHFW D PHWHU� VHW IRU GLUHFW YROWDJH PHDVXUH�

PHQW� WR WKH SRLQWV LQGLFDWHG LQ ILJ� ���
� 6ZLWFK WKH ERLOHU RQ SRVLWLRQ DQG YHULI\ WKH YROW�

DJHV GXULQJ F�K DQG G�K�Z� E\PDWFKLQJ WKH UHDG�
LQJV ZLWK WKH YDOXHV LQGLFDWHG LQ WKH VHFWLRQ ����

.�

.�

9 

ILJ� ��

T &KHFN WKH PHFKDQLFDO IXQFWLRQ
� 6ZLWFK RII WKH ERLOHU� UHPRYH WKH IURQW SDQHO RI WKH

FDVH� WKH ORZHU SURWHFWLRQ SODWH DQG ORZHU WKH
FRQWURO SDQHO�

� 5HPRYH WKH SUHVVXUH VZLWFK DV H[SODLQHG LQ WKH
VHFWLRQ ��� k5HPRYDO RI WKH VZLWFKk�

� 2SHQ DQG FORVH D G�K�Z� WDS DQG YHULI\ WKH SRVL�
WLRQ RI WKH VKDIW % UHIHUULQJ WR ILJ� ���

%

'�K�Z� WDS 23(1

'�K�Z� WDS &/26('

ILJ� ��

��� 5HPRYDO

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

T 5HPRYDO RI WKH PHPEUDQH
� 5HPRYH WKH IURQW SDQHO RI WKH FDVH� ORZHU WKHFRQ�

WURO SDQHO DQG HPSW\ WKH G�K�Z� FLUFXLW�
� 5HPRYH WKH IRUNV & DQG PRYH DZD\ WKH SLSHV'�

�ILJ� �� ��� UHDU YLHZ RI WKH ERLOHU��



'LYHUWHU YDOYH DQG G�K�Z� SUHVVXUH VZLWFK

��
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&

ILJ� ��

� /RRVH WKH VFUHZV ( DQG UHPRYH WKH K\GUDXOLF
DFWXDWRU ) �ILJ� ����

(

(

)

ILJ� ��

� 8QVFUHZ WKH VL[ VFUHZV *� RSHQ WKH K\GUDXOLF
DFWXDWRU DQG UHPRYH WKH PHPEUDQH +� �ILJ� ����

+

*

,

ILJ� ��

� $VVHPEOH WKH SDUW SURFHHGLQJ LQ UHYHUVH RUGHU�

$VVHPEOLQJ WKH SDUW� HQVXUH WR SODFH WKH FRQFDYH
VLGH RI WKH PHPEUDQH WRZDUGV WKH DFWXDWRU SODWH ,
�ILJ� ����

:KHQ IL[LQJ WKH DFWXDWRU WR WKH YDOYH� ILW WKH UHIHU�
HQFH VKDIW - LQ WKH VHDW RI WKH YDOYH �ILJ� ����

-

ILJ� ��

T 5HPRYDO RI WKH VZLWFK
� 6ZLWFK RII WKH ERLOHU� UHPRYH WKH IURQW SDQHO RI WKH

FDVH� WKH ORZHU SURWHFWLRQ SODWH DQG ORZHU WKH
FRQWURO SDQHO�

� 5HPRYH WKH IRUN . WKDW KROGV WKH G�K�Z� SUHVVXUH
VZLWFK / SODFHG RQ WKH ULJKW VLGH RI WKH YDOYH DQG
UHPRYH WKH VZLWFK �ILJ� ����

� 2SHQ WKH ER[ DQG GLVFRQQHFW WKH VZLWFK�
� 5HDVVHPEOH WKH VZLWFK SURFHHGLQJ LQ WKH UHYHUVH

RUGHU�

.

/

ILJ� ��

T 5HPRYDO RI WKH YDOYH DQG WKH GLYHUWHU PHFKDQLVP
� 6ZLWFK RII WKH ERLOHU� UHPRYH WKH IURQW SDQHO RI WKH

FDVH� WKH ORZHU SURWHFWLRQ SODWH DQG ORZHU WKH
FRQWURO SDQHO�

� 'UDLQ WKH G�K�Z� DQG WKH F�K FLUFXLWV�
� &RPSOHWHO\ ORRVHQ WKH FRQQHFWLRQV WR WKH K\�

GUDXOLF FLUFXLWV LQGLFDWHG LQ ILJ� ���



'LYHUWHU YDOYH DQG G�K�Z� SUHVVXUH VZLWFK

��

ILJ� ��

� 5HPRYH WKH IRUNV 0 DQG PRYH DZD\ WKH SLSHV 1
�ILJ� ����

1

0

ILJ� ��

� 5HPRYH WKH IRUNV WKDW KROG WKH G�K�Z� SUHVVXUH
VZLWFK 2 DQG WKH PDLQ FLUFXLW IORZ VZLWFK 3 DQG
VHSDUDWH WKH VZLWFKHV IURP WKH YDOYH �ILJ� ����

� 'LVFRQQHFW WKH WHPSHUDWXUH SUREH 4�

3

2

4

ILJ� ��

� 8QVFUHZ WKH VFUHZ 5 WKDW KROGV WKH G�K�Z� KHDW
H[FKDQJHU� WKH EROW 6 WKDW KROGV WKH YDOYH WR WKH
IUDPH �ILJ� ��� DQG UHPRYH WKH YDOYH�

5

6

ILJ� ��

7KH GLYHUWHU PHFKDQLVP LV FRPSRVHG E\ WZR SDUWV� 7R
UHDFK WKHP UHPRYH WKH K\GUDXOLF DFWXDWRU DV H[SODLQHG
DW WKH VWHS �RI WKH SDUW5HPRYDO RI WKHPHPEUDQH RI WKLV
FKDSWHU�

:LWK D VXLWDEOH VSDQQHU XQVFUHZ ERWK SOXJV LQGLFDWHG
LQ ILJ� �� DQG UHPRYH WKH SDUWV RI WKH GLYHUWHU PHFKDQ�
LVP�

ILJ� ��

5HDVVHPEOH WKH YDOYH SURFHHGLQJ LQ WKH UHYHUVH RUGHU�
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� (OHFWURQLF FRQWURO FLUFXLW
��� )XQFWLRQ

G�K�Z� WHPSHUDWXUH SUREH
PDLQ FLUFXLW WHPSHUDWXUH SUREH
G�K�Z� SUHVVXUH VZLWFK
F�K IORZ VZLWFK

IXQFWLRQ VZLWFK
G�K�Z� WHPSHUDWXUH UHJ�
F�K WHPSHUDWXUH UHJ�
IXQFWLRQ VHOHFWRUV
PD[� F�K SRZHU UHJ�
LJQLWLRQ JDV SUHVVXUH UHJ�
URRP WKHUPRVWDW

,QOHW ,QIRUPDWLRQ

)ODPH LJQLWLRQ���FRQWURO GHYLFH
*DV PRGXODWRU
3XPS

2XWOHW FRPPDQG

ILJ� ��

7KH IXQGDPHQWDO IXQFWLRQ RI WKH FRQWURO FLUFXLW LV WKDW RI
FRQWUROOLQJ WKH ERLOHU LQ UHODWLRQ WR WKH H[WHUQDO QHHGV
�KHDWLQJ WKH URRP� KHDWLQJ WKHZDWHU IRU G�K�Z� XVH� RS�
HUDWLQJ LQ RUGHU WR NHHS WKH WHPSHUDWXUH RI WKHK\GUDXOLF
FLUFXLWV FRQVWDQW�
7KLV LV REYLRXVO\ SRVVLEOH ZLWKLQ WKH XVHIXO SRZHU DQG
PD[LPXP ZRUNLQJ WHPSHUDWXUH OLPLWV IRUHVHHQ�
*HQHUDOO\� WKH FRQWURO FLUFXLW UHFHLYHV LQOHW LQIRUPDWLRQ
FRPLQJ IURP WKH ERLOHU �WKH VHQVRUV� RU IURP WKH RXWVLGH
�NQREV� URRP WKHUPRVWDW� HWF��� SURFHVVHV WKHP DQG
FRQVHTXHQWO\ DFWV ZLWK RXWOHW FRPPDQGV RQ RWKHU
FRPSRQHQWV RI WKH ERLOHU �ILJ� ����

��� 6HOHFWLRQ DQG DGMXVWPHQW GHYLFHV

2Q WKH FRQWURO FLUFXLW VHYHUDO VHOHFWLRQ� DGMXVWPHQW DQG
SURWHFWLRQ GHYLFHV DUH ORFDWHG� �ILJ� ����

6HYHUDO RI WKHVH GHYLFHV DUH GLUHFWO\ DFFHVVLEOH E\ WKH
XVHU �IXQFWLRQ VZLWFK� WHPSHUDWXUH DGMXVWPHQW SRWHQ�
WLRPHWHUV HWF�� RWKHUV DUH DFFHVVLEOH E\ UHPRYLQJ WKH
VHUYLFH SDQHO�

�

� ��� �

��

��

�

ILJ� ��

� IXQFWLRQ VZLWFK
� IXVH )� ���� $�
� .� UHOD\
� .� UHOD\ � LJQLWLRQ GHYLFH FRQWURO�
� G�K�Z� WHPSHUDWXUH UHJ� SRWHQWLRPHWHU
� IXQFWLRQ VHOHFWRUV
� LJQLWLRQ JDV SUHVVXUH DGMXVWPHQW �$&&��
� JUHHQ /(' �ERLOHU RQ�
� F�K PD[LPXP SRZHU DGMXVWPHQW �5,6&��
�� F�K WHPSHUDWXUH UHJ� SRWHQWLRPHWHU

��� &KHFNLQJ WKH WHPSHUDWXUH

7KH FRQWURO FLUFXLW PDNHV LW SRVVLEOH WR VHSDUDWHO\ DG�
MXVW WKH F�K ZDWHU IORZ DQG G�K�Z� RXWOHW WHPSHUDWXUH�
7KH WHPSHUDWXUH RI WKH ZDWHU LV FRQYHUWHG LQWR DQ HOHF�
WULF VLJQDO E\ PHDQV RI WHPSHUDWXUH SUREHV�
7KH XVHU� VHWWLQJ WKH GHVLUHG WHPSHUDWXUH ZLWK WKH
NQREV RI WKH LQVWUXPHQW SDQHO RSHUDWHV WKH YDULDEOH HO�
HPHQWV �� DQG �� LQ ILJ� ��� RI WKH FRQWURO FLUFXLW�
,I WKH SRZHU UHTXHVWHG LV ORZHU E\ DERXW ��� RI WKH
PD[LPXP XVHIXO RXWSXW� WKH FRQWURO LV GRQH E\ LJQLWLQJ
DW WKH PLQLPXP SRZHU DQG WXUQLQJ RII WKH EXUQHU �RQ���
RII IXQFWLRQ�� ,I WKH SRZHU LV KLJKHU WKH ERLOHU ZLOO PRGX�
ODWH GRZQ WR ��� RI LWV PD[LPXP SRZHU RXWSXW�
:KHQ WKH ERLOHU IXQFWLRQV LQ F�K �ILJ� ���� WKH VLJQDO
FRPLQJ IURP WKH SULPDU\ WHPSHUDWXUH SUREH LV FRP�
SDUHG WR WKH VLJQDO JLYHQ E\ WKH LQVWUXPHQW SDQHO
WKURXJK WKH DGMXVWPHQW PDGH E\ WKH XVHU �NQRE ��
7KH UHVXOW RI VXFK D FRPSDULVRQ RSHUDWHV WKH PRGXOD�
WLRQ RI WKH JDV YDOYH� FRQVHTXHQWO\ FKDQJLQJ WKH LQVWDQ�
WDQHRXV XVHIXO RXWSXW RI WKH ERLOHU�
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&HQWUDO KHDWLQJ WHPSHUDWXUH

ILJ� ��

:KHQ WKH ERLOHU IXQFWLRQV LQ G�K�Z� �ILJ� ���� WKH VLJQDO
FRPLQJ IURP WKH G�K�Z� WHPSHUDWXUH SUREH LVFRPSDUHG
ZLWK WKH VLJQDO JLYHQ E\ WKH LQVWUXPHQW SDQHO WKURXJK
WKH DGMXVWPHQW PDGH E\ WKH XVHU �NQRE ��

'RPHVWLF KRW ZDWHU 17&

6HFRQGDU\
KHDW H[FKDQJHU
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WHPSHUDWXUH

ILJ� ��

1RUPDOO\� WKH UHVXOW RI WKH FRPSDULVRQ EHWZHHQ WKHVH
WZR VLJQDOV GLUHFWO\ RSHUDWHV WKH DGMXVWPHQW HOHPHQWV
RI WKH JDV YDOYH� DGMXVWLQJ WKH XVHIXO RXWSXW JHQHUDWHG
LQ RUGHU WR VWDELOL]H WKH WHPSHUDWXUH RI WKH H[LWLQJ ZDWHU�

,I GXULQJ WKH IXQFWLRQLQJ LQ G�K�Z� PRGH� WKH WHPSHUD�
WXUH RI WKH SULPDU\ FLUFXLW JRHV RYHU ���&� WKH XVHIXO
RXWSXW LV DXWRPDWLFDOO\ UHGXFHG VR WKDW WKH SULPDU\ FLU�
FXLW FDQQRW UHDFK H[FHVVLYH WHPSHUDWXUHV�

7KH FRQWURO VHTXHQFHV LQ IXQFWLRQ DQG LQ IXQFWLRQ
DUH LOOXVWUDWHG LQ GHWDLO LQ VHFWLRQV ��� DQG �����

��� )XQFWLRQ VHOHFWRUV

7KH IXQFWLRQ VHOHFWRUV l�l �ILJ� �� DQG ILJ� ��� DUH
PLFURVZLWFKHVZLWKZKLFK LW LV SRVVLEOH WRVHOHFW WKH YDUL�
RXV PRGHV RI IXQFWLRQLQJ RI WKH ERLOHU�
,Q ILJ� �� WKH VHOHFWRUV DUH LOOXVWUDWHG LQ WKH FRQILJXU�
DWLRQ LQ ZKLFK WKH S�F�E� LV VHW LQ WKH IDFWRU\ �QDWXUDO JDV
ERLOHU��
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ILJ� ��

L 6HOHFWRU �

,W VHOHFWV WKH IXQFWLRQLQJ RI WKH ERLOHU RQ WKH EDVLV RI WKH
W\SH RI JDV XVHG�
,W DOORZV WKH VHOHFWLRQ RI WKH PD[LPXP VXSSO\ FXUUHQW
JLYHQ WR WKH PRGXODWRU GHYLFH�
7R VHW FRUUHFWO\ WKH VHOHFWRU IROORZ WKH WDEOH RI ILJ� ���

*DV VXSSO\ 3RVLWLRQ RI VHOHFWRU $SSUR[� 0D[ FXUUHQW
WURXJK WKH PRGX�
ODWRU GHYLFH

1DWXUDO JDV 2Q ��� P$

/�3�*� 2II ��� P$

ILJ� ��

L 6HOHFWRU �

,W IRUFHV WKH IXQFWLRQLQJ RI WKH ERLOHU LQ RUGHU WR SHUPLW
WKH RSWLPDO JDV SUHVVXUH DW WKH EXUQHU WR EH DGMXVWHG
GXULQJ WKH LJQLWLRQ SKDVH�
7KH DGMXVWPHQW �VHH VHFWLRQ ���� LV GRQH E\ PHDQV RI
WKH SRWHQWLRPHWHU l�l PDUNHG k$&&l �ILJ� ����
$IWHU WKH DGMXVWPHQW RSHUDWLRQV EULQJ WKH VHOHFWRU EDFN
WR WKH QRUPDO SRVLWLRQ �21��

JDV SUHVVXUH FDOLEUDWLRQ 1RUPDO

21 ���

2)) ���

ILJ� ��

L 6HOHFWRU �

,W PDNHV LW SRVVLEOH WR VHOHFW WKH PLQLPXP WLPH WKDW
PXVW SDVV EHWZHHQ WZR LJQLWLRQV RI WKH EXUQHU LQ F�K
IXQFWLRQ�
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ILJ� ��

��� ,JQLWLRQ JDV SUHVVXUH UHJXODWRU

%\ XVLQJ WKH GHYLFH l�l �ILJ� ��� PDUNHG k$&&�l RQ WKH
FLUFXLW ERDUG� LW LV SRVVLEOH WR DGMXVW WKH JDV SUHVVXUH DW
WKH LQMHFWRUV LQ WKH LJQLWLRQ SKDVH�

7KLV SUHVVXUH LVPDLQWDLQHG DW WKH LQMHFWRUV XQWLO LJQLWLRQ
RFFXUV �LRQL]DWLRQ VLJQDO��

7R FDUU\ RXW WKH DGMXVWPHQW PRYH WKH IXQFWLRQ VHOHFWRU
Q � GRZQZDUGV �DGMXVWPHQW� DQG XVH WKH DGMXVWPHQW
GHYLFH l�l �$&&��

%ULQJ WKH JDV SUHVVXUH DW WKH LQMHFWRUV WR WKH YDOXH LQGL�
FDWHG LQ WKH WDEOHV lGDWD IRU JDV DGMXVWPHQWl VWDWHG IRU
HDFK PRGHO LQ WKH VHFRQG SDUW RI WKH PDQXDO �LJQLWLRQ
SUHVVXUH��

%\ URWDWLQJ WKH GHYLFH FORFNZLVH WKH SUHVVXUH LQ�
FUHDVHV�

&KHFN WKH UHJXODU LJQLWLRQ RI WKH EXUQHU E\ WXUQLQJ WKH
ERLOHU RQ DQG RII UHSHDWHGO\�

$IWHU WKH DGMXVWPHQW RSHUDWLRQ PRYH WKH VHOHFWRU XS�
ZDUGV �QRUPDO��

JDV SUHVVXUH FDOLEUDWLRQ 1RUPDO

21 ���

2)) ���

ILJ� ��

��� 0D[� F�K SRZHU UHJXODWRU

%\ XVLQJ GHYLFH � �ILJ� ��� PDUNHG k5,6&�l RQ WKH FLU�
FXLW ERDUG� \RX FDQ OLPLW WKHPD[LPXPXVHIXO RXWSXW GH�
OLYHUHG LQ WKH F�K IXQFWLRQ� 7KLV DGMXVWPHQW GRHV QRW LQ�
IOXHQFH WKH PD[LPXP XVHIXO RXWSXW GHOLYHUHG LQ G�K�Z�
IXQFWLRQ�

%\ URWDWLQJ WKH GHYLFH FORFNZLVH WKH SUHVVXUH LQ�
FUHDVHV�

��� &KHFNV

T &KHFN WKDW WKH IXVH LV FRPSOHWH

,I WKH FRQWURO FLUFXLW GRHV QRW VXSSO\ DQ\ GHYLFH �SXPS�
JDV YDOYH� HWF�� FKHFN WKDW WKH IXVH )� LV FRPSOHWH
�ILJ� ����

7KH )� IXVH FDQ EH UHDFKHG E\ UHPRYLQJ WKH VHUYLFH
SDQHO�

,I WKH IXVH LV EORZQ UHSODFH LW ZLWK RQH WKDW KDV WKH VDPH
FKDUDFWHULVWLFV DIWHU KDYLQJ LGHQWLILHG WKH FDXVH RI WKH
LQWHUUXSWLRQ�

)�
���� $�

ILJ� ��

��� 5HPRYDO RI WKH FRQWURO FLUFXLW

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 5HPRYH WKH ERLOHU
V IURQW SDQHO�

� XQVFUHZ WKH VL[ VFUHZV $ �ILJ� ��� DQG UHPRYH
ERWK SDQHOV�

$

$

$ $

$

$

ILJ� ��

� 'HOLFDWHO\ IOH[ WKH KRRNV LQGLFDWHG LQILJ� �� DQG
GLVFRQQHFW WKH FRQQHFWRUV %

� 8QVFUHZ WKH IRXU VFUHZV& DQG UHPRYH WKH FLUFXLW
�ILJ� ����

%

& &

ILJ� ��

� DVVHPEOH WKH FRQWURO FLUFXLW IROORZLQJ WKH GLVDV�
VHPEO\ SURFHGXUHV LQ WKH UHYHUVH RUGHU�

$WWHQWLRQ� DIWHU KDYLQJ LQVWDOOHG WKH FRQWURO SDQHO PDNH
VXUH WKH FHQWUDO KHDWLQJ � � DQG GRPHVWLF KRW ZDWHU
WHPSHUDWXUH � � DGMXVWPHQW NQREV FDQ PRYH IUHHO\
�KDOI D WXUQ��
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��� 7KHUPDO FRQWURO LQ WKH l l PRGH

6HH IXQFWLRQLQJ ZLWK WKH IXQFWLRQ
VZLWFK LQ WKH PRGH

�VHF� �����

7DNLQJ
ZDWHU IURP WKH GRPHVWLF KRW

ZDWHU FLUFXLW"

6ZLWFK LQ WKH IXQFWLRQ PRGH

12<(6

,V SULPDU\ FLUFXLW
WHPSHUDWXUH KLJKHU WKDQ WKDW

VHOHFWHG"

12

5HTXHVW IRU KHDW IURP
URRP WKHUPRVWDW"

6WDUWV WKH FLUFXODWRU
6XSSOLHV WKH LJQLWLRQ GHYLFH

12

&LUFXODWRU RII
,JQLWLRQ GHYLFH RII

<(6

<(6

*UHHQ /(' RQ

ILJ� ��

���� 7KHUPDO FRQWURO LQ WKH l l PRGH

,V GRPHVWLF
KRW ZDWHU RXWOHW WHPSHUDWXUH

ORZHU WKDQ WKDW
UHTXLUHG"

6XSSOLHV WKH LJQLWLRQ GHYLFH ,JQLWLRQ GHYLFH RII

&LUFXODWRU RQ

<(6 12

6ZLWFK LQ WKH IXQFWLRQ PRGH

7DNLQJ
ZDWHU IURP WKH GRPHVWLF KRW

ZDWHU FLUFXLW"
<(6

&LUFXODWRU RII
,JQLWLRQ GHYLFH RII12

ILJ� ��



��

�� )XOO VHTXHQFH LJQLWLRQ GHYLFH
���� )XQFWLRQ
7KH LJQLWLRQ DQG IODPH FRQWURO GHYLFH� W\SH 6����''�
XVHG RQ HOHFWURQLF LJQLWLRQ ERLOHUV ZLWK IRUFHG IOXH JDV
H[SXOVLRQ FDUULHV RXW WKH IROORZLQJ IXQGDPHQWDO IXQF�
WLRQV�
L GRHV D VHTXHQFH RI RSHUDWLRQV �LJQLWLRQ F\FOH�

ZKLFK OHDG WR WKH LJQLWLRQ RI WKH JDV DW WKH EXUQHU
L FKHFNV WKH SUHVHQFH RI WKH IODPH GXULQJ WKH HQ�

WLUH SHULRG LQ ZKLFK LW LV DFWLYDWHG
L VXSSOLHV WKH IDQ DQG FKHFNV LWV IXQFWLRQLQJ E\

PHDQV RI WKH VLJQDO FRPLQJ IURP WKH IOXH JDV
SUHVVXUH VZLWFK�

7KH LJQLWLRQ GHYLFH LV VXSSOLHG E\ WKH HOHFWURQLF FRQWURO
FLUFXLW ZKHQ WKH LJQLWLRQ RI WKH EXUQHU LV UHTXHVWHG�
7KH LJQLWLRQ GHYLFH KDV D VDIHW\ IXQFWLRQ DQG DQ\ LQ�
FRUUHFW LQWHUYHQWLRQV RU WDPSHULQJ FDQ UHVXOW LQ FRQGL�
WLRQV RI GDQJHURXV IXQFWLRQLQJ RI WKH ERLOHU�
7KH LJQLWLRQ GHYLFH FDQ ORFN WKH IXQFWLRQLQJ RI WKH ERLOHU
�ORFN VWDWH� DQG VWRS LWV IXQFWLRQLQJ XS WR WKH UHVHWWLQJ
LQWHUYHQWLRQ� 7KH ORFN LV VLJQDOOHG E\ WKH LJQLWLRQ RI WKH
ORFN ODPS DQG WKH GHYLFH FDQ EH UHVHW RQO\ E\ XVLQJ WKH
UHVHW SXVK���EXWWRQ SODFHG RQ WKH LQVWUXPHQW SDQHO�
6RPH FRPSRQHQWV ZKLFK DUH FRQQHFWHG WR WKH GHYLFH
WKDW� FDQ DFWLYDWH WKH ORFN VWDWH� 7KH FDXVHV RI D ORFN
VWDWH FRXOG EH�
L WKH LQWHUYHQWLRQ RI WKH VDIHW\ WKHUPRVWDW �SULPDU\

K\GUDXOLF FLUFXLW�
L D IDXOW RQ JDV IHHGLQJ
L IDXOW\ LJQLWLRQ �LJQLWLRQ HOHFWURGH� LWV ZLULQJ DQG

FRQQHFWLRQ�
L IDXOW\ IODPHGHWHFWLRQ �GHWHFWLRQ HOHFWURGH� LWVZLU�

LQJ DQG FRQQHFWLRQ�
L JDV LQMHFWRUV SOXJJHG
L IDXOW\ JDV YDOYH �RQ���RII RSHUDWRUV� RU QRW HOHFWUL�

FDOO\ VXSSOLHG
L IDXOW\ LJQLWLRQ GHYLFH
RWKHU FRPSRQHQWV OLNH WKH IOXH JDV SUHVVXUH VZLWFK FDQ
WHPSRUDULO\ VWRS WKH LJQLWLRQ RI WKH EXUQHU EXW DOORZ LWV
LJQLWLRQ ZKHQ WKH FDXVH RI WKH LQWHUYHQWLRQ KDV
VWRSSHG�
ILJ� �� VKRZV WKH VHTXHQFH RI WKH RSHUDWLRQV WKDW DUH
FDUULHG RXW DW WKH VWDUWLQJ RI HYHU\ LJQLWLRQ F\FOH DQG
GXULQJ QRUPDO IXQFWLRQLQJ�

���� &KHFNV
T 6KXWGRZQ VHTXHQFH
6WDUW WKH ERLOHU XQWLO WKH EXUQHU LV LJQLWHG�

:KLOH WKH EXUQHU LV RQ� WXUQ WKH JDV VXSSO\ RII� 7KH GH�
YLFH VKRXOG FDUU\ RXW D FRPSOHWH LJQLWLRQ F\FOH DQG WKHQ
VKXWGRZQ�

:KHQ WXUQLQJ WKH ERLOHU RQ DQG RII ZLWK WKH IXQFWLRQ
VZLWFK� WKH GHYLFH VKRXOG QRW UHVHW LWVHOI DQG WKH EXUQHU
VKRXOG QRW WXUQ RQ�

���� 5HPRYDO

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 5HPRYH WKH IURQW SDQHO RI WKH FDVH DQG ORZHU WKH
FRQWURO SDQHO�

� 8QVFUHZ VFUHZ $ DQG UHPRYH WKH SURWHFWLRQ
FRYHU % � GLVFRQQHFW WKH IODPH GHWHFWLRQ FDEOH
& DQG WKH LJQLWLRQ FDEOH ' �ILJ� ����

$

%

'
&

ILJ� ��

� UHPRYH WKH FDEOH FODPS DQG GLVFRQQHFW WKH WZR
ZLUHV�

� UHPRYH WKH LJQLWLRQ GHYLFH E\ PRYLQJ LW IURP WR�
ZDUGV OHIW �ILJ� ����

ILJ� ��



)XOO VHTXHQFH LJQLWLRQ GHYLFH

��

���� ,JQLWLRQ VHTXHQFH

6KXWGRZQ

PHPRULVHG"

6XSSO\ IURP WKH HOHFWURQLF FRQWURO FLUFXLW

)DQ SUHVVXUH VZLWFK LQ

VWDQGE\"

12

12

6WDUWV IDQ

<(6

)DQ SUHVVXUH VZLWFK

ZRUNLQJ"
12

:DLW WLPH VWDUWV

3UHVHQFH

RI IODPH"
12 <(6

<(6

)DQ SUHVVXUH VZLWFK

ZRUNLQJ"
12

5HVHWV VKXWGRZQ

<(6

:DLW WLPH VWDUWV

6WRSV IDQ

0HPRUL]HV VKXWGRZQ
6KXWGRZQ LQGLFDWRU OLJKW WXUQV RQ

:DLWLQJ WLPH

ILQLVKHG"

<(6

12

6WDUWV LJQLWLRQ VSDUNV

2SHQV JDV YDOYH
,JQLWLRQ WLPH VWDUWV

3UHVHQFH

RI IODPH"

,JQLWLRQ WLPH ILQ�

LVKHG"
12

12 <(6

&ORVHV JDV YDOYH

6WRSV IDQ
6WRSV LJQLWLRQ VSDUNV

0HPRUL]HV VKXWGRZQ
7XUQV VKXWGRZQ LQGLFDWRU OLJKW RQ

<(6

5HVHW SXVK EXWWRQ

SUHVVHG"
12 <(6

6WRSV LJQLWLRQ VSDUNV

*DV YDOYH RSHQ

3UHVHQFH RI IODPH"

)DQ SUHVVXUH VZLWFK

ZRUNLQJ"
12

<(6

<(6

&ORVHV JDV YDOYH

12

<(6

ILJ� ��



��

�� *DV YDOYH

���� )XQFWLRQ

7KH JDV YDOYH FRQWUROV WKH JDV LQIORZ WR WKH ERLOHU
EXUQHU�

%\ PHDQV RI DQ HOHFWULF FRPPDQG JLYHQ WR WKH RQ���RII
RSHUDWRUV WKH SDVVDJH RI WKH JDV WKURXJK WKH YDOYH FDQ
EH RSHQHG RU FORVHG�

%\PHDQVRI DQ HOHFWULF FRPPDQGJLYHQ WR WKHPRGXODW�
LQJ RSHUDWRU WKH SUHVVXUH FDQ EH YDULHG DQG WKHUHIRUH
WKH JDV IORZ UDWH WR WKH EXUQHU �PRGXODWLRQ�� 7KHPRGX�
ODWRU GHYLFH KDV PHFKDQLFDO RUJDQV ZKLFK SHUPLW WKH
DGMXVWPHQW RI WKHPLQLPXP DQGPD[LPXPSUHVVXUH H[�
LWLQJ WKH YDOYH�

���� 1RPHQFODWXUH RI WKH SDUWV

� 2Q���RII RSHUDWRUV

� 0RGXODWLQJ RSHUDWRU

� 0RGXODWLQJ RSHUDWRU
V HOHFWULF FRQQHFWRUV

� 9DOYH LQOHW JDV SUHVVXUH WHVW SRLQW

� 9DOYH RXWOHW JDV SUHVVXUH WHVW SRLQW

� *DV SUHVVXUH PD[LPXP DGMXVWHU

� *DV SUHVVXUH PLQLPXP DGMXVWHU

���� $GMXVWPHQW

�

�

�

�

�

�

ILJ� ��

�

�

ILJ� ��

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 2SHQ WKH JDV SUHVVXUH WDS l�l DW WKH YDOYH LQSXW�
FRQQHFW D JDXJH DQG FKHFN WKH JDV SUHVVXUH RI
WKH VXSSO\ QHWZRUN�

� FORVH WKH JDV SUHVVXUH WDS l�l�
� RSHQ WKH JDV SUHVVXUH WDS l�lDW WKH YDOYH RXWSXW

DQG FRQQHFW D SUHVVXUH JDXJH�
� UHPRYH WKH SURWHFWLRQ FDS IURP WKH PHFKDQLFDO

SUHVVXUH DGMXVWPHQW HOHPHQWV�
� GLVFRQQHFW RQH RI WKH WZR FRQQHFWRUV l�l RI WKH

PRGXODWLQJ RSHUDWRU�
� VWDUW WKH ERLOHU�
� URWDWH WKH PLQLPXP SUHVVXUH DGMXVWHU k�l XQWLO

\RX REWDLQ WKH HVSHFWHG SUHVVXUH �E\ URWDWLQJ
FORFNZLVH WKH SUHVVXUH LQFUHDVHV��

� WXUQ WKH ERLOHU RII DQG FRQQHFW WKH ZLUH WR WKH
PRGXODWLQJ RSHUDWRU�

� VWDUW WKH ERLOHU�
�� URWDWH WKH PD[LPXP SUHVVXUH DGMXVWHU k�l XQWLO

\RX REWDLQ WKH HVSHFWHG SUHVVXUH �E\ URWDWLQJ
FORFNZLVH WKH SUHVVXUH LQFUHDVHV��

�� WXUQ WKH ERLOHU RII DQG GLVFRQQHFW WKH JDXJH�
$W WKH HQG RI WKH DGMXVWPHQW HQVXUH WR VHDO WKH JDV
WHVW SRLQW�

���� &KHFNV

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

T &KHFN WKH PRGXODWLQJ RSHUDWRU FRLO
� 5HPRYH WKH IURQW SDQHO RI WKH FDVH DQG ORZHU WKH

FRQWURO SDQHO�
� 'LVFRQQHFW RQH RI WKH WZR FRQQHFWRUV l�l RI WKH

PRGXODWLQJ RSHUDWRU DQG PHDVXUH WKH HOHFWULFDO
UHVLVWDQFH RI WKH FRLO�
,WV HOHFWULFDO UHVLVWDQFH YDOXH PXVW EH DSSUR[�
��� ��



*DV YDOYH

��

T &KHFN WKH PRGXODWLQJ RSHUDWRU FRLO
� 5HPRYH WKH IURQW SDQHO RI WKH FDVH DQG ORZHU WKH

FRQWURO SDQHO�
� 5HPRYH WKH IXOO VHTXHQFH LJQLWLRQ GHYLFH �VHH WKH

UHODWHG FKDSWHU RI WKLV PDQXDO��
� 0HDVXUH WKH HOHFWULFDO UHVLVWDQFH EHWZHHQ WKH

OHDGV RI WKH RQ���RII RSHUDWRUV DV LOOXVWUDWHG LQ
ILJ� ���

/RZHU RQ���RII
RSHUDWRU
DSSUR[� � ����

8SSHU RQ���RII
RSHUDWRU
DSSUR[� � ��� �

ILJ� ��

���� 5HPRYDO

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 5HPRYH WKH IURQW SDQHO RI WKH FDVH DQG ORZHU WKH
FRQWURO SDQHO�

� 5HPRYH WKH IXOO VHTXHQFH LJQLWLRQ GHYLFH �VHH WKH
UHODWHG FKDSWHU RI WKLV PDQXDO��

� 'LVFRQQHFW WKH PRGXODWLQJ RSHUDWRU�
� 8QVFUHZ WKH HLJKW VFUHZV LQGLFDWHG LQ ILJ� �� DQG

UHPRYH WKH YDOYH�
� 5HDVVHPEOH WKH YDOYH FDUU\LQJ RXW WKH UHPRYDO

RSHUDWLRQV LQ UHYHUVH RUGHU�

ILJ� ��



��

�� 0DLQ FLUFXLW IORZ VZLWFK

���� )XQFWLRQ

7KHPDLQ FLUFXLW IORZ VZLWFK �$ LQ ILJ� ��� LV D GHYLFH WKDW
FRQWUROV WKH VSHHG RI ZDWHU WKDW FURVVHV WKH PDLQ KHDW
H[FKDQJHU�

$

ILJ� ��

7KLV GHYLFH FRQWUROV WKH UHJXODU IXQFWLRQLQJ RI WKH
SXPS� WKH SUHVHQFH RIZDWHU LQ WKH SULPDU\ FLUFXLW RI WKH
ERLOHU DQG WKH DEVHQFH RI REVWUXFWLRQV RI WKH PDLQ KHDW
H[FKDQJHU GXULQJ WKH F�K IXQFWLRQ DV ZHOO DV GXULQJ WKH
G�K�Z� IXQFWLRQ�

$V D FRQVHTXHQFH RI DQ\ RQH RI WKHVH FDXVHV WKHPDLQ
FLUFXLW IORZ VZLWFK FXWV���RII DQ HOHFWULF FLUFXLW E\ PHDQV
RI D PLFURVZLWFK �% LQ ILJ� ��� LQVWDOOHG RQ LW�

7KH PDLQ FLUFXLW IORZ VZLWFK LV FRQQHFWHG WR WKH HOHF�
WURQLF FRQWURO FLUFXLW DQG LWV LQWHUYHQWLRQ SUHYHQWV RU
VWRSV WKH EXUQHU LJQLWLRQ F\FOH EXW GRHV QRW VHQG WKH
ERLOHU LQ WKH ORFN VWDWH�

���� &KHFNV

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

T *HQHUDO FKHFN

,W LV SRVVLEOH WR YHULI\ WKH JHQHUDO RSHUDWLRQ RI WKH VZLWFK
E\ PHDVXULQJ WKH YROWDJH EHWZHHQ LWV OHDGV GXULQJ WKH
RSHUDWLRQ RQ F�K RU G�K�Z�

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 6ZLWFK RII WKH ERLOHU DQG RSHQ WKH VHUYLFH SDQHO�
� &RQQHFW D PHWHU� VHW IRU DOWHUQDWLQJ YROWDJH

����9� PHDVXUHPHQW� WR WKH SRLQWV LQGLFDWHG LQ
ILJ� ���

� 6ZLWFK WKH ERLOHU RQ SRVLWLRQ DQG YHULI\ WKH YROW�
DJH E\ PDWFKLQJ WKH UHDGLQJV ZLWK WKH YDOXHV
LQGLFDWHG LQ WKH VHFWLRQ ����

.�

.�

9

ILJ� ��

T 0HFKDQLFDO IXQFWLRQ
� 5HPRYH WKH IURQW SDQHO RI WKH FDVH DQG ORZHU WKH

FRQWURO SDQHO�
� 5HPRYH WKH IRUN& WKDW KROGV WKHPDLQ FLUFXLW IORZ

VZLWFK % �ILJ� ����

&

%

ILJ� ��

� 6WDUW DQG VWRS WKH ERLOHU LQ F�K RSHUDWLRQ �WLPH
VZLWFK DQG H[WHUQDO FRQWUROV PXVW FDOO IRU KHDW�
DQG YHULI\ WKH SRVLWLRQ RI WKH VKDIW' UHIHUULQJ WR
ILJ� ��

'

%RLOHU 2))

%RLOHU 21
ILJ� ��

���� 5HPRYDO

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�



0DLQ FLUFXLW IORZ VZLWFK

��

T 5HPRYDO RI WKH PHPEUDQH
� 5HPRYH WKH IURQW SDQHO RI WKH FDVH� ORZHU WKHFRQ�

WURO SDQHO DQG HPSW\ WKH PDLQ FLUFXLW�
� 5HPRYH WKH IRUN ( WKDW KROGV WKH PDLQ FLUFXLW IORZ

VZLWFK % �ILJ� ����
� 8QVFUHZ WKH IRXU VFUHZV )� RSHQ WKH K\GUDXOLF

RSHUDWRU DQG UHPRYH WKH PHPEUDQH * �ILJ� ����

)

*

+

,

ILJ� ��

� $VVHPEOH WKH SDUW SURFHHGLQJ LQ UHYHUVH RUGHU�
$VVHPEOLQJ WKH SDUW� HQVXUH WR SODFH WKH FRQFDYH
VLGH RI WKH PHPEUDQH WRZDUGV WKH DFWXDWRU SODWH +
DQG WKH UHIHUHQFH KROH LQGLFDWHG LQ WKH VHDW ,
�ILJ� ����

T 5HPRYDO RI WKH VZLWFK
� 6ZLWFK RII WKH ERLOHU� UHPRYH WKH IURQW SDQHO RI WKH

FDVH� WKH ORZHU SURWHFWLRQ SODWH DQG ORZHU WKH
FRQWURO SDQHO�

� 5HPRYH WKH IRUN & WKDW KROGV WKH VZLWFK SODFHG
RQ WKH YDOYH DQG UHPRYH WKH VZLWFK �ILJ� ����

� 2SHQ WKH ER[ DQG GLVFRQQHFW WKH VZLWFK�
� 5HDVVHPEOH WKH VZLWFK SURFHHGLQJ LQ WKH UHYHUVH

RUGHU�



��

�� '�K�Z� ILOWHU DQG IORZ OLPLWHU

���� *HQHUDO QRWHV

7KH LQSXW SRUW RI WKH G�K�Z� FLUFXLW LV SURYLGHG ZLW D QHW
ILOWHU DQG LWV IXQFWLRQ LV WR VWRS WKH SDVVDJH RI DQ\ LPSX�
ULWLHV WKURXJK WKH FLUFXLW�

7KH G�K�Z� ILOWHU LV ORFDWHG LQ WKH F�K� UHWXUQ JURXS �LQGL�
FDWHG LQ ILJ� ����

ILJ� ��

���� 5HPRYDO RI WKH ILOWHU

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 5HPRYH WKH IURQW SDQHO RI WKH FDVH� WKH ORZHU
SURWHFWLRQ SODWH� ORZHU WKH FRQWURO SDQHO DQG
HPSW\ WKH G�K�Z� FLUFXLW�

� 8QVFUHZ WKH SOXJ $ �ILJ� ��� DQG H[WUDFW WKH ILOWHU�

$

ILJ� ��

���� )ORZ OLPLWHU
,I WKH IORZ UDWH RI WKH G�K�Z� FLUFXLW LV WRR KLJK� LW LV SRVV�
LEOH WR OLPLW LW LQVWDOOLQJ D IORZ OLPLWHU� 7KH IROORZLQJ VL]HV
DUH DYDLODEOH�

1RPLQDO IORZ UDWH �OLWUHV�PLQ� &RORXU

�� %OXH

�� 5HG

7R LQVWDOO WKH IORZ OLPLWHU RSHUDWH DV LQ WKH IROORZLQJ VH�
TXHQFH�
� 5HPRYH WKH G�K�Z� ILOWHU DV H[SODLQHG LQ WKH VHF�

WLRQ �����
� 8QVFUHZ WKH SDUW % �ILJ� ��� DQG UHPRYH LW IURP

WKH ERG\ RI WKH ILOWHU�
� ,QVWDOO WKH IORZ OLPLWHU & SXWWLQJ LWV VPDOOHU GLDP�

HWHU VLGH WRZDUGV WKH SDUW %�
� ,QVWDOO WKH ILOWHU IROORZLQJ WKH UHPRYLQJ VHTXHQFH

LQ UHYHUVH RUGHU�

%

&

ILJ� ��



��

�� 7HPSHUDWXUH SUREHV

���� )XQFWLRQ

7KH WHPSHUDWXUH SUREH KDV WKH IXQFWLRQ RI FRQYHUWLQJ
WKH WHPSHUDWXUH RI WKH ZDWHU RI WKH K\GUDXOLF FLUFXLW
ZKHUH LW LV LQVWDOOHG LQWR DQ HOHFWULF VLJQDO �UHVLVWDQFH��

7KH UHODWLRQ EHWZHHQ WHPSHUDWXUH DQG HOHFWULFDO UHVLV�
WDQFH LV VWDWHG LQ ILJ� ���

���

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

�����

�����

�����

�����

�����

�����

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���

�

�&

ILJ� ��

,Q WKH ERLOHUV ZLWK PL[HG IXQFWLRQ �F�K � G�K�Z�� WZR
WHPSHUDWXUH SUREHV DUH DVVHPEOHG� RQH RQ WKH RXWSXW
RI WKH PDLQ KHDW H[FKDQJHU �PDLQ FLUFXLW WHPSHUDWXUH
SUREH� $� �ILJ� �� DQG ILJ� ���RQH RQ LWV LQSXW� EHIRUH
WKH SXPS �G�K�Z� WHPSHUDWXUH SUREH� % �ILJ� �� DQG
ILJ� ����

$

%

F�K
IORZ

F�K
UHWXUQ

G�K�Z�
ZDWHU LQOHW

G�K�Z�
ZDWHU RXWOHW

ILJ� ��

���� &KHFNV
T 7HPSHUDWXUH���UHVLVWDQFH UHODWLRQVKLS

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

'LVFRQQHFW WKH FDEOH IURP WKH WHPSHUDWXUH SUREH�
0HDVXUH WKH WHPSHUDWXUH RI WKH SLSH QHDU WKH WHPSHUD�
WXUH SUREH DQG FKHFN WKH HOHFWULFDO UHVLVWDQFH DFFRUG�
LQJ WR WKH JUDSK LQ ILJ� ���
5HPHPEHU WKDW D WHPSHUDWXUH SUREH IDLOHG LQ VKRUW FLU�
FXLW VHQGV D VLJQDO WR WKH FRQWURO FLUFXLW DW D WHPSHUDWXUH
HTXLYDOHQW WR ����&� $ GLVFRQQHFWHG RU LQWHUUXSWHG
WHPSHUDWXUH SUREH VHQGV D VLJQDO DW D WHPSHUDWXUH
HTXLYDOHQW ��& WKXV WKH EXUQHU ZLOO DOZD\V EH RQ PD[L�
PXP SRZHU�

���� 5HPRYDO
:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

7R UHPRYH WKH PDLQ FLUFXLW RU WKH G�K�Z� WHPSHUD�
WXUH SUREHV IROORZ WKH VDPH VHTXHQFH�

5HIHU WR ILJ� �� IRU WKH PDLQ FLUFXLW WHPSHUDWXUH
SUREH� WR ILJ� �� IRU WKH G�K�Z� WHPSHUDWXUH SUREH�

� UHPRYH WKH IURQW SDQHO RI WKH FDVH DQG ORZHU WKH
LQVWUXPHQW SDQHO

� HPSW\ WKH PDLQ FLUFXLW RI WKH ERLOHU�
� UHPRYH WKH HOHFWULF FRQQHFWRU RI WKH WHPSHUDWXUH

SUREH DQG XQVFUHZ LW�
� DVVHPEOH WKH WHPSHUDWXUH SUREH FDUU\LQJ RXW WKH

UHPRYDO RSHUDWLRQV LQ UHYHUVH RUGHU�



7HPSHUDWXUH SUREHV

��

$

ILJ� ��

%

ILJ� ��



��

�� %\���SDVV YDOYH
���� )XQFWLRQ

7KH E\���SDVV YDOYH LV ORFDWHG EHWZHHQ WKH F�K ZDWHU
IORZ DQG UHWXUQ �$ LQ ILJ� ��� DQG LWV IXQFWLRQ LV WKDW RI
JXDUDQWHHLQJ D PLQLPXP IORZ DFURVV WKH PDLQ KHDW H[�
FKDQJHU DOVR LI WKH FLUFXODWLRQ DFURVV WKH F�K V\VWHP LV
FRPSOHWHO\ FORVHG�

$

ILJ� ��

���� 5HPRYDO

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� UHPRYH WKH IURQW SDQHO RI WKH FDVH DQG ORZHU WKH
LQVWUXPHQW SDQHO

� HPSW\ WKH PDLQ FLUFXLW DQG WKH G�K�Z� FLUFXLWV RI
WKH ERLOHU�

� 5HPRYH WKH K\GUDXOLF DFWXDWRU % �ILJ� ��� DV H[�
SODLQHG LQ WKH VHFWLRQ 'LYHUWHU YDOYH DQG G�K�Z�
SUHVVXUH VZLWFK RI WKLV PDQXDO�

� 5HPRYH WKH IRUN & DQG WKH SLSH '�

%

&

'

ILJ� �� �UHDU YLHZ RI WKH ERLOHU�

� 8QVFUHZ WKH FRQQHFWRU ( DQG UHPRYH WKH E\���
SDVV YDOYH ) �ILJ� ����

)

(

ILJ� ��

� 5HDVVHPEOH WKH E\���SDVV YDOYH DV LOOXVWUDWHG LQ
ILJ� �� DQG SURFHHGLQJ LQ UHYHUVH RUGHU�



��

�� )OXH IDQ� YHQWXUL� DLU SUHVVXUH
VZLWFK

���� )XQFWLRQ

7KH ERLOHU KDV D IDQ ZKRVH IXQFWLRQ LV WKDW RI IRUFLQJ WKH
H[SXOVLRQ RI WKH SURGXFWV RI FRPEXVWLRQ�

7KH IDQ LV VXSSOLHG E\ WKH IXOO VHTXHQFH LJQLWLRQ GHYLFH
DW WKH EHJLQQLQJ RI WKH LJQLWLRQ F\FOH�

,WV FRUUHFW IXQFWLRQLQJ LV FRQWUROOHG E\ PHDQV RI D V\V�
WHP RI D EXLOW LQ YHQWXUL GHYLFH DQG DQ DLU SUHVVXUH
VZLWFK�

���� &KHFNV

T &KHFN RI WKH IDQ

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

5HPRYH WKH IURQW SDQHO RI WKH ERG\ DQG WKH OLG RI WKH
VHDOHG FKDPEHU�

'LVFRQQHFW WKH FRQQHFWRUV$ �ILJ� ��� DQGPHDVXUH WKH
HOHFWULFDO UHVLVWDQFH RI WKH PRWRU WKDW KDV WR EH DERXW
�� ��

$ %&

ILJ� ��

T &KHFN RI WKH DLU SUHVVXUH VZLWFK RSHUDWLRQ

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 5HPRYH WKH IURQW SDQHO RI WKH ERG\ DQG WKH OLG RI
WKH VHDOHG FKDPEHU

� 'LVFRQQHFW WKH ZLUHV DQG FKHFN WKH HOHFWULFDO UH�
VLVWDQFH EHWZHHQ LWV FRQQHFWLRQV

%HWZHHQ &20 DQG 12 WKH FRQWDFW PXVW EH RSHQ�
%HWZHHQ &20 DQG 1& WKH FRQWDFW PXVW EH FORVHG
�HOHFWULFDO UHVLVWDQFH ]HUR��
5HIHU WR WKH ILJ� ��D E RU F LQ DFFRUGDQFH ZLWK WKH W\SH
RI DLU SUHVVXUH VZLWFK XVHG�
7KHVH VZLWFKHV DUH LQWHUFKDQJHDEOH�
� &RQQHFW WKH EODFN ZLUH �&20� DQG WKH EURZQ

ZLUH �1&��
� 5XQ WKH ERLOHU �WKH IDQ PXVW UXQ� DQG FKHFN WKH

WKH HOHFWULF UHVLVWDQFH EHWZHHQ &20 DQG 12

%HWZHHQ &20 DQG 12 WKH FRQWDFW PXVW EH
FORVHG �HOHFWULFDO UHVLVWDQFH ]HUR�

5HPHPEHU WKDW LQ WKLV FRQGLWLRQ WKH ERLOHU UXQV
RQO\ IRU WKH LJQLWLRQ VDIHW\ WLPH DQG WKDQ LW JRHV
RQ VDIHW\ ORFN���RXW� 7KH DERYH GHVFULEHG WHVW KDV
WR EH FDUULHG RXW GXULQJ WKLV SHULRG�

1&12

B

�

&20

ILJ� ��D

1&

12

B �

&20

ILJ� ��E



)OXH IDQ� YHQWXUL� DLU SUHVVXUH VZLWFK

��

12

1&
EX
H

EO
DF
N

EU
RZ
Q

l/l FRQQHFWLRQ

&20

l+l FRQQHFWLRQ

ILJ� ��F

���� 5HPRYDO RI WKH IDQ

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 5HPRYH WKH IURQW SDQHO RI WKH ERG\ DQG WKH OLG RI
WKH VHDOHG FKDPEHU�

� GLVFRQQHFW WKH FRQQHFWRUV $ DQG WKH HDUWK FRQ�
QHFWLRQ % �ILJ� ����

� GLVFRQQHFW SLSHV ZKLFK FRQQHFW WKH YHQWXUL GH�
YLFH WR WKH DLU SUHVVXUH VZLWFK�

� XQVFUHZ WKH VFUHZV & DQG H[WUDFW LW IURP WKH H[�
KDXVW IOXH GXFW WKDQ PRYH LW WRZDUGV WKH IURQW RI
WKH ERLOHU�

� UHPRYH WKH IDQ�
� DVVHPEOH WKH IDQ FDUU\LQJ RXW WKH UHPRYDO RSHU�

DWLRQV LQ UHYHUVH VHTXHQFH�
:DUQLQJ� UHDVVHPEOLQJ WKH IDQ� UHIHU WR ILJ� �� WR
FRQQHFW FRUUHFWO\ WKH YHQWXUL GHYLFH WR WKH DLU SUHV�
VXUH VZLWFK�

XSSHU SLSH

ORZHU SLSH

l���lRU / FRQQHFWLRQ

l�l RU + FRQQHFWLRQ

$LU SUHVVXUH WHVW SRLQW

ILJ� ��

���� 5HPRYDO RI WKH DLU SUHVVXUH VZLWFK

1RWH WKDW WKHUH DUH WZR GLIIHUHQW DLU SUHVVXUH
VZLWFKHV ZLWK GLIIHUHQW RSHUDWLQJ YDOXHV IRU WKH
��6��65 DQG ��6 ERLOHUV�

5HIHU WR WKH VKRUW VSDUH SDUWV OLVW IRU WKH FRUUHFW
VHOHFWLRQ RI WKH VZLWFK�

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

� 5HPRYH WKH IURQW SDQHO RI WKH ERG\ DQG WKH OLG RI
WKH VHDOHG FKDPEHU�

� 'LVFRQQHFW WKH ZLUHV RI WKH DLU SUHVVXUH VZLWFK�

� 5HPRYH WKH WZR SLSHV IURP WKH DLU SUHVVXUH
VZLWFK�

� 8QVFUHZ WKH VFUHZ' �WZR IRU WKH SUHVVXUH VZLWFK
RI ILJ� ��F� ZKLFK KROGV WKH DLU SUHVVXUH VZLWFK WR
WKH IUDPH �ILJ� ����

'

ILJ� ��

:DUQLQJ� UHDVVHPEOLQJ WKH DLU SUHVVXUH VZLWFK�
UHIHU WR ILJ� ��D E RU F WR FRQQHFW FRUUHFWO\ WKH ZLU�
LQJV DQG WR ILJ� �� WR FRQQHFW WKH YHQWXUL GHYLFH WR
WKH DLU SUHVVXUH VZLWFK�



��

�� ,JQLWLRQ DQG GHWHFWLRQ HOHFWURGHV
���� )XQFWLRQ
7KUHH HOHFWURGHV DUH ILWWHG RQ WKH EXUQHU� 7ZR RI WKHP
DUH WKH LJQLWLRQ HOHFWURGHV DQG DUH ILWWHG QHDU WKH IURQW
SDUW RI WKH EXUQHU� 7KH LJQLWLRQ VSDUNV WDNH SODFH EH�
WZHHQ WKHLU PHWDOOLF HGJHV RYHU WKH FHQWUDO UDPS RI WKH
EXUQHU GXULQJ WKH LJQLWLRQ VHTXHQFH�
7KH WKLUG HOHFWURGH LV WKH GHWHFWLRQ HOHFWURGH DQG LW GH�
WHFWV WKH SUHVHQFH RI WKH IODPH�

,JQLWLRQ

'HWHFWLRQ

ILJ� ��

���� &KHFNV
T &KHFN WKH SRVLWLRQ RI WKH HOHFWURGH HGJHV

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

5HPRYH WKH IURQW SDQHO RI WKH ERG\� WKH VHDOHG
FKDPEHU FRYHU DQG WKH FRPEXVWLRQ FKDPEHU SDQHO�
&KHFN IRU WKH FRUUHFW GLVWDQFH EHWZHHQ WKH PHWDOOLF
HGJHV RI WKH LJQLWLRQ HOHFWURGHV DQG UHIHU LW WR WKH
ILJ� ���

,JQLWLRQ

� PP

ILJ� ��

&KHFN WKH LQWHJULW\ RI WKH GHWHFWLRQ HOHFWURGH DQG HQ�
VXUH WKDW LWV PHWDOOLF HGJH LV FRUUHFWO\ SODFHG RYHU WKH
UDPS RI WKH EXUQHU�

T &KHFN WKH FRQQHFWLRQ ZLUHV

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

5HPRYH WKH IURQW SDQHO RI WKH ERG\� WKH OLG RI WKH VHDOHG
FKDPEHU DQG WKH FRYHU RI WKH FRPEXVWLRQ FKDPEHU�

&KHFN IRU WKH LQWHJULW\ RI WKH LQVXODWLRQ RI ZLUHV ZKLFK
FRQQHFW WKH HOHFWURGHV WR WKH LJQLWLRQ GHYLFH�

���� 5HPRYDO

� 5HPRYH WKH IURQW SDQHO RI WKH ERG\� WKH VHDOHG
FKDPEHU OLG DQG WKH FRPEXVWLRQ FKDPEHU SDQHO�

� 5HPRYH WKH EXUQHU XQVFUHZLQJ WKH IRXU VFUHZV
SODFHG DW WKH ULJKW DQG OHIW VLGHV RI WKH EXUQHU�

� 5HPRYH WKH JULG XQVFUHZLQJ WKH WZR VFUHZV
SODFHG RQ WKH UHDU VLGH RI WKH EXUQHU�

� 8QVFUHZ WKH VFUHZV $ �ILJ� ��� ZKLFK KROG WKH
HOHFWURGHV WR WKH EXUQHU�

$

ILJ� ��

� ([WUDFW WKH HOHFWURGHV IURP WKH EXUQHU�

� GLVFRQQHFW WKH HOHFWURGH ZLUHV IURP WKH IXOO VH�
TXHQFH LJQLWLRQ GHYLFH�

� $VVHPEOH WKH HOHFWURGHV FDUU\LQJ RXW WKH UHPRYDO
RSHUDWLRQ LQ UHYHUVH RUGHU�
,Q RUGHU WR UHFRJQL]H WKH HOHFWURGHV UHIHU WR
ILJ� ���

1RWH� WKH PHWDOOLF HGJH RI WKH GHWHFWLRQ HOHFWURGH LV
ORQJHU WKDQ WKH RQH RI WKH LJQLWLRQ HOHFWURGHV�



��

�� 6DIHW\ WKHUPRVWDW

���� )XQFWLRQ

7KH VDIHW\ WKHUPRVWDW �$ LQ ILJ� ��� LV D GHYLFH WKDW
VHQVHV WKH WHPSHUDWXUH RI WKH PDLQ FLUFXLW ZDWHU ZKLFK
IORZV LQ WKH RXWOHW SLSH RI WKH PDLQ KHDW H[FKDQJHU�

,I WKH WHPSHUDWXUH FRQWURO V\VWHP RI WKH ERLOHU IDLOV DQG
WKH WHPSHUDWXUH RI WKH PDLQ FLUFXLW UHDFKHV D GDQJHU�
RXV WHPSHUDWXUH� WKH VDIHW\ WKHUPRVWDW RSHQV WKH HOHF�
WULF FLUFXLW ZKLFK VXSSO\ WKH IXOO VHTXHQFH LJQLWLRQ GH�
YLFH�

&RQVHTXHQWO\� WKH JDV YDOYH RSHUDWRUV DUH QR PRUH
DFWLYDWHG DQG WKH JDV IORZ WR WKH EXUQHU LV VWRSSHG�

$

ILJ� ��

7KH VDIHW\ WKHUPRVWDW GRHV QRW UH��VHW DXWRPDWL�
FDOO\� 7R UHVHW� LW LV QHFHVVDU\ WR SXVK WKH EXWWRQ %
ZLWK WKH KHOS RI D WRRO RQ WKH LQVWUXPHQW SDQHO
�ILJ� ����

%

ILJ� ��

7KH VDIHW\ WKHUPRVWDW KDV WZR SDUWV�

L WKH WHPSHUDWXUH SUREH & ZKLFK LV ILWWHG RQ WKH
RXWOHW SLSH RI WKH PDLQ KHDW H[FKDQJHU �ILJ� ���

DQG WKH HOHFWULF VZLWFK ' ZKLFK LV ILWWHG LQ WKH LQ�
VWUXPHQW SDQHO �ILJ� ���

&

ILJ� ��

'

ILJ� ��

���� &KHFNV

:DUQLQJ� LVRODWH WKH ERLOHU IURP WKH PDLQV
HOHFWULFLW\ VXSSO\ EHIRUH UHPRYLQJ DQ\
FRYHULQJ RU FRPSRQHQW�

T 3RVLWLRQ RI SUREH DQG LQWHJULW\

5HPRYH WKH IURQW SDQHO RI WKH FDVH DQG WKH VHDOHG
FKDPEHU FRYHU�
9HULI\ WKH VRXQGQHVV RI WKH ILWWLQJ EHWZHHQ WKH PDLQ FLU�
FXLW SLSH DQG WKH WHPSHUDWXUH SUREH & �ILJ� ����
9HULI\ WKH LQWHJULW\ RI WKH FDSLOODU\ ZKLFK FRQQHFWV WKH
SUREH WR WKH VZLWFK� ,I WKH FDSLOODU\ LV EURNHQ WKH VZLWFK
RSHQV DXWRPDWLFDOO\�
T 2YHUKHDW WHPSHUDWXUH YDOXH

6HW WKH WHPSHUDWXUH FRQWURO NQREV WR WKHLUPD[� SRVLWLRQ
DQG UXQ WKH ERLOHU LQ G�K�Z� DQG F�K� $OORZ WKH ERLOHU WR
UHDFK LWVPD[LPXP RSHUDWLQJ WHPSHUDWXUH �PRQLWRU WKH



6DIHW\ WKHUPRVWDW

��

WHPSHUDWXUH JDXJH RQ WKH LQVWUXPHQWSDQHO�� 7KHERLOHU
VKRXOG RSHUDWH DQG PDLQWDLQ D WHPSHUDWXUH EHORZ WKDW
RI WKH VDIHW\ WKHUPRVWDW DQG QR RYHUKHDW LQWHUYHQWLRQ
VKRXOG RFFXU�
,W LV QRW SHUPLVVLEOH WR FKDQJH WKH IDFWRU\ VHWWLQJ RI WKH
VDIHW\ WKHUPRVWDW� 7KH VDIHW\ WKHUPRVWDW PXVW EH UH�
SODFHG LI LWV RSHUDWLRQ WHPSHUDWXUH LV WRR ORZ DQG WKHUH�
IRUH FRQVWDQWO\ LQWHUUXSWV WKH FRUUHFW IXQFWLRQLQJ RI WKH
ERLOHU DQGQRW DOORZLQJ LW WR UHDFK LWVPD[LPXPSHUPLVV�
LEOH RSHUDWLQJ WHPSHUDWXUHV�
T (OHFWULFDO IXQFWLRQ
5HPRYH WKH UHDU OLG RI WKH LQVWUXPHQW SDQHO �VHH
FKDSWHU DFFHVV WR DQG HPSW\LQJ K\GUDXOLF FLUFXLWV��
'LVFRQQHFW WKH VZLWFK DQG FKHFN LWV HOHFWULFDO IXQFWLRQ�
1RUPDOO\ �QR LQWHUYHQWLRQ� WKH FRQWDFW PXVW EH FORVHG
�HOHFWULFDO UHVLVWDQFH ]HUR ���

���� 5HPRYDO
� 5HPRYH WKH IURQW SDQHO RI WKH ERG\ DQG WKH

VHDOHG FKDPEHU FRYHU�
� 5HPRYH WKH VSULQJV ZKLFK KROG WKH WHPSHUDWXUH

SUREH DQG H[WUDFW WKH SUREH IURP WKH VHDOHG
FKDPEHU

� 5HPRYH WKH UHDU OLG RI WKH LQVWUXPHQW SDQHO �VHH
FKDSWHU DFFHVV WR DQG HPSW\LQJ K\GUDXOLF FLU�
FXLWV� VHFWLRQ ����

� 'LVFRQQHFW WKH VZLWFK
� )URP WKH IURQW VLGH RI WKH LQVWUXPHQW SDQHO UH�

PRYH WKH SURWHFWLYH FDS� XQVFUHZ WKH QXW ZKLFK
KROGV WKH VZLWFK DQG UHPRYH LW�

� 5HDVVHPEOH WKH VZLWFK FDUU\LQJ RXW WKH RSHU�
DWLRQV LQ UHYHUVH RUGHU�



6DIHW\ WKHUPRVWDW

��



��

�� 6KRUW VSDUH SDUWV OLVW
.H\ *�&� SDUW QR� 'HVFULSWLRQ 4�W\ 0DQXIDF�

WXUHU SDUW QR�
0DQXIDFWXUHU
V UHIHUHQFH

� (�� ��� �� UDPSV EXUQHU �PRG� ��� � %*���� ��� 3ROLGRUR

(�� ��� �� UDPSV EXUQHU �PRG� ��� � %*���� ���

� (�� ��� ,QMHFWRUV IRU QDWXUDO �� %*���� ���

(�� ��� ,QMHFWRUV IRU /3* �� %*���� ���

� (�� ��� *DV YDOYH � %*���� ��� +RQH\ZHOO 9.���� 0 ����

� (�� ��� ([SDQVLRQ YHVVHO � %*���� ��� =LOPHW ������

� (�� ��� 0DLQ KHDW H[FKDQJHU �PRG� ��� � %*���� ���

(�� ��� 0DLQ KHDW H[FKDQJHU �PRG� ��� � %*���� ���

� (�� ��� )DQ �PRG� ��� � %*���� ��� /1 1DWDOLQL $�� &2���

(�� ��� )DQ �PRG� ��� � %*���� ��� /1 1DWDOLQL %�� &2���

� (�� ��� $LU SUHVVXUH VZLWFK �PRG� ��� � %*���� ��� /1 1DWDOLQL 7\SH 0 ��� PEDU
+RQH\ZHOO &���� ��� PEDU


(�� ��� $LU SUHVVXUH VZLWFK �PRG� ��� � %*���� ��� /1 1DWDOLQL 7\SH 0 ��� PEDU
+RQH\ZHOO &���� ��� PEDU


� ��� ��� 6DIHW\ YDOYH � %*���� ��� &DOHIIL ��� �l

� (�� ��� &RPEXVWLRQ FKDPEHU SDQHOV �PRG� ��� � %*���� ���

(�� ��� &RPEXVWLRQ FKDPEHU SDQHOV �PRG� ��� � %*���� ���

�� (�� ��� (OHFWURQLF UHJXODWLRQ S�F�E� � %*���� ���

�� (�� ��� )XOO VHTXHQFH FRQWURO GHYLFH � %*���� ��� +RQH\ZHOO 6����''

�� (�� ��� '�K�Z� KHDW H[FKDQJHU �PRG� ��� � %*���� ���

(�� ��� '�K�Z� KHDW H[FKDQJHU �PRG� ��� � %*���� ���

�� ��� ��� 3XPS � %*���� ��� 0\VRQ &3��

6DOPVRQ 0<( ������� &���+


(�� ��� 3XPS �KLJK KHDG� � %*���� ��� 0\VRQ &3��

6DOPVRQ 0</ ������� &+����.


�� (�� ��� )ORZ VZLWFK �PDLQ RU G�K�Z� FLUFXLW� � %*���� ���

�� (�� ��� '�K�Z� IORZ VZLWFK PHPEUDQH � %*���� ���

�� (�� ��� 0DLQ� IORZ VZLWFK PHPEUDQH � %*���� ���

�� ��� ��� 2YHUKHDW WKHUPRVWDW � %*���� ��� )LUW 67%����

�� ��� ��� )XVH ��� $ 7 � %*���� ���

�� ��� ��� 7HPSHUDWXUH SUREH �PDLQ RU G�K�Z� FLUFXLW� � %*���� ���

�� (�� ��� $XWRPDWLF DLU UHOHDVH YDOYH � %*���� ��� &DOHIIL ������ 0LQLFDO

�� (�� ��� ,JQLWLRQ HOHFWURGH �OHIW� � %*���� ���

�� (�� ��� ,JQLWLRQ HOHFWURGH �ULJKW� � %*���� ���

�� (�� ��� 'HWHFWLRQ HOHFWURGH � %*���� ���

�� ��� ��� 5HVHW EXWWRQ � %*���� ���

�� ��� ��� 6KXW GRZQ ZDUQLQJ OLJKW � %*���� ���

�� ��� ��� 7HPSHUDWXUH���SUHVVXUH JDXJH � %*���� ���


 DOWHUQDWLYH



6KRUW VSDUH SDUWV OLVW
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