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6HFWLRQ �� 6FKHGXOHG 0DLQWHQDQFH ��� � � � � � � � � �
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����� 0RQWKO\ $XWRPDWLF 2SHUDWLRQ 7HVW ��� � � �
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6HFWLRQ �� 'LDJUDPV DQG 'UDZLQJV ��� � � � � � � � � �
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��� 0HFKDQLFDO ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � �
��� &KHFN 0DQXDO 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � �
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����� $& 3RZHU &RQQHFWLRQV ��� � � � � � � � � � � � �
����� *HQHUDWRU 6WDUW &RQQHFWLRQ ��� � � � � � � � �
����� $FFHVVRU\ DQG &RQWURO &RQQHFWLRQV ��� �

��� 3UHSDUH WKH *HQHUDWRU 6HW IRU 2SHUDWLRQ ��� � � � � �
��� )XQFWLRQDO 7HVWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 9ROWDJH &KHFN ��� � � � � � � � � � � � � � � � � � � � �
����� $XWRPDWLF 2SHUDWLRQ 7HVW ��� � � � � � � � � � �

��� &RQWUROOHU 6HWXS ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (QVXUH :DUUDQW\ 5HJLVWUDWLRQ ��� � � � � � � � � � � � � � � �

$SSHQGL[ $� $EEUHYLDWLRQV $��� � � � � � � � � � � � � � �
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6DIHW\ 3UHFDXWLRQV DQG ,QVWUXFWLRQV

(OHFWURPHFKDQLFDO HTXLSPHQW�
LQFOXGLQJ JHQHUDWRU VHWV� WUDQVIHU
VZLWFKHV�VZLWFKJHDU� DQGDFFHVVRULHV�
FDQ FDXVH ERGLO\ KDUP DQG SRVH
OLIH�WKUHDWHQLQJ GDQJHU ZKHQ
LPSURSHUO\ LQVWDOOHG� RSHUDWHG� RU
PDLQWDLQHG� 7R SUHYHQW DFFLGHQWV EH
DZDUH RI SRWHQWLDO GDQJHUV DQG DFW
VDIHO\� 5HDG DQG IROORZ DOO VDIHW\
SUHFDXWLRQV DQG LQVWUXFWLRQV� 6$9(
7+(6( ,16758&7,216�

7KLVPDQXDO KDVVHYHUDO W\SHVRI VDIHW\
SUHFDXWLRQV DQG LQVWUXFWLRQV� 'DQJHU�
:DUQLQJ� &DXWLRQ� DQG 1RWLFH�

'$1*(5

'DQJHU LQGLFDWHV WKH SUHVHQFH RI D
KD]DUG WKDW ZLOO FDXVH VHYHUH
SHUVRQDO LQMXU\�GHDWK� RUVXEVWDQWLDO
SURSHUW\ GDPDJH�

:$51,1*

:DUQLQJ LQGLFDWHV WKH SUHVHQFH RI D
KD]DUG WKDW FDQ FDXVH VHYHUH
SHUVRQDO LQMXU\�GHDWK�RUVXEVWDQWLDO
SURSHUW\ GDPDJH�

&$87,21

&DXWLRQ LQGLFDWHV WKH SUHVHQFH RI D
KD]DUG WKDW ZLOO RU FDQ FDXVH PLQRU
SHUVRQDO LQMXU\ RU SURSHUW\ GDPDJH�

127,&(
1RWLFH FRPPXQLFDWHV LQVWDOODWLRQ�
RSHUDWLRQ� RU PDLQWHQDQFH LQIRUPDWLRQ
WKDW LV VDIHW\ UHODWHG EXW QRW KD]DUG
UHODWHG�

6DIHW\ GHFDOV DIIL[HG WR WKH HTXLSPHQW
LQ SURPLQHQW SODFHV DOHUW WKH RSHUDWRU
RU VHUYLFH WHFKQLFLDQ WR SRWHQWLDO
KD]DUGV DQG H[SODLQ KRZ WR DFW VDIHO\�
7KH GHFDOV DUH VKRZQ WKURXJKRXW WKLV
SXEOLFDWLRQ WR LPSURYH RSHUDWRU
UHFRJQLWLRQ� 5HSODFH PLVVLQJ RU
GDPDJHG GHFDOV�

$FFLGHQWDO 6WDUWLQJ

$FFLGHQWDO VWDUWLQJ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

:$51,1*

'LVDEOLQJ WKH JHQHUDWRU VHW�
$FFLGHQWDO VWDUWLQJ FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� %HIRUH
ZRUNLQJ RQ WKH JHQHUDWRU VHW RU
FRQQHFWHG HTXLSPHQW� GLVDEOH WKH
JHQHUDWRU VHW DV IROORZV� ��� 0RYH WKH
JHQHUDWRU VHW PDVWHU VZLWFK WR WKH2))
SRVLWLRQ� ��� 'LVFRQQHFW WKH SRZHU WR
WKH EDWWHU\ FKDUJHU� ��� 5HPRYH WKH
EDWWHU\ FDEOHV� QHJDWLYH ���� OHDG ILUVW�
5HFRQQHFW WKH QHJDWLYH ���� OHDG ODVW
ZKHQ UHFRQQHFWLQJ WKH EDWWHU\� )ROORZ
WKHVH SUHFDXWLRQV WR SUHYHQW VWDUWLQJ RI
WKH JHQHUDWRU VHW E\ DQ DXWRPDWLF
WUDQVIHU VZLWFK� UHPRWH VWDUW�VWRS
VZLWFK� RU HQJLQH VWDUW FRPPDQG IURPD
UHPRWH FRPSXWHU�

%DWWHU\

6XOIXULF DFLG LQ EDWWHULHV�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

:HDU SURWHFWLYH JRJJOHV DQG
FORWKLQJ� %DWWHU\ DFLG PD\ FDXVH
EOLQGQHVV DQG EXUQ VNLQ�

:$51,1*

%DWWHU\ DFLG� 6XOIXULF DFLG LQ
EDWWHULHV FDQ FDXVH VHYHUH LQMXU\ RU
GHDWK� 6XOIXULF DFLG LQ WKH EDWWHU\ FDQ
FDXVHEOLQGQHVV DQGEXUQ VNLQ� $OZD\V
ZHDU VSODVKSURRI VDIHW\ JRJJOHV ZKHQ
ZRUNLQJ QHDU WKH EDWWHU\� ,I EDWWHU\ DFLG
VSODVKHV LQ WKH H\HV RU RQ WKH VNLQ�
LPPHGLDWHO\ IOXVK WKH DIIHFWHG DUHD IRU
�� PLQXWHV ZLWK ODUJH TXDQWLWLHV RI
FOHDQ ZDWHU� 6HHN LPPHGLDWH PHGLFDO
DLG LQ WKH FDVH RI H\H FRQWDFW� 1HYHU
DGG DFLG WR D EDWWHU\ DIWHU SODFLQJ WKH
EDWWHU\ LQ VHUYLFH� DV WKLV PD\ UHVXOW LQ
KD]DUGRXV VSDWWHULQJ RI EDWWHU\ DFLG�
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([SORVLRQ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�
5HOD\V LQ WKH EDWWHU\ FKDUJHU
FDXVH DUFV RU VSDUNV�

/RFDWH WKH EDWWHU\ LQ DZHOO�YHQWLODWHG
DUHD� ,VRODWH WKH EDWWHU\ FKDUJHU IURP
H[SORVLYH IXPHV�

:$51,1*

%DWWHU\ JDVHV� ([SORVLRQ FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� %DWWHU\ JDVHV
FDQ FDXVH DQ H[SORVLRQ� 'R QRW VPRNH
RUSHUPLW IODPHVRU VSDUNV WR RFFXUQHDU
D EDWWHU\ DW DQ\ WLPH� SDUWLFXODUO\ ZKHQ
LW LV FKDUJLQJ� 7R SUHYHQW EXUQV DQG
VSDUNV WKDW FRXOG FDXVH DQ H[SORVLRQ�
DYRLG WRXFKLQJ WKH EDWWHU\ WHUPLQDOV
ZLWK WRROV RU RWKHU PHWDO REMHFWV�
5HPRYH ZULVWZDWFK� ULQJV� DQG RWKHU
MHZHOU\ EHIRUH KDQGOLQJ WKH EDWWHU\�
1HYHU FRQQHFW WKH QHJDWLYH ���� EDWWHU\
FDEOH WR WKH SRVLWLYH ��� FRQQHFWLRQ
WHUPLQDO RI WKH VWDUWHU VROHQRLG� 'R QRW
WHVW WKH EDWWHU\ FRQGLWLRQ E\ VKRUWLQJ
WKH WHUPLQDOV WRJHWKHU� 6SDUNV FRXOG
LJQLWH WKH EDWWHU\ JDVHV RU IXHO YDSRUV�
9HQWLODWH WKH FRPSDUWPHQWV FRQWDLQLQJ
EDWWHULHV WR SUHYHQW DFFXPXODWLRQ RI
H[SORVLYH JDVHV� 7R DYRLG VSDUNV� GR
QRW GLVWXUE WKH EDWWHU\ FKDUJHU
FRQQHFWLRQV ZKLOH WKH EDWWHU\ LV
FKDUJLQJ� $OZD\V WXUQ WKH EDWWHU\
FKDUJHU RII EHIRUH GLVFRQQHFWLQJ WKH
EDWWHU\ FRQQHFWLRQV� 5HPRYH WKH
QHJDWLYH ���� OHDG ILUVW ZKHQ
GLVFRQQHFWLQJ WKH EDWWHU\� 5HFRQQHFW
WKH QHJDWLYH ���� OHDG ODVW ZKHQ
UHFRQQHFWLQJ WKH EDWWHU\�

+D]DUGRXV 9ROWDJH�
(OHFWULFDO 6KRFN

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
RSHQLQJ WKH HQFORVXUH�

���� YROWV DQG XQGHU�

:$51,1*

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
VHUYLFLQJ� ,QVWDOO WKH EDUULHU DIWHU
DGMXVWPHQWV� PDLQWHQDQFH� RU
VHUYLFLQJ�

���� YROWV DQG XQGHU�

:$51,1*

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

0RYLQJ URWRU�

:$51,1*

*URXQGLQJ HOHFWULFDO HTXLSPHQW�
+D]DUGRXV YROWDJH FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� (OHFWURFXWLRQ
LV SRVVLEOH ZKHQHYHU HOHFWULFLW\ LV
SUHVHQW� 2SHQ WKH PDLQ FLUFXLW
EUHDNHUV RI DOO SRZHU VRXUFHV EHIRUH
VHUYLFLQJ WKH HTXLSPHQW� &RQILJXUH WKH
LQVWDOODWLRQ WR HOHFWULFDOO\ JURXQG WKH
JHQHUDWRU VHW� WUDQVIHU VZLWFK� DQG
UHODWHG HTXLSPHQW DQG HOHFWULFDO
FLUFXLWV WR FRPSO\ZLWKDSSOLFDEOHFRGHV
DQG VWDQGDUGV� 1HYHU FRQWDFW
HOHFWULFDO OHDGV RU DSSOLDQFHV ZKHQ
VWDQGLQJ LQ ZDWHU RU RQ ZHW JURXQG
EHFDXVH WKHVH FRQGLWLRQV LQFUHDVH WKH
ULVN RI HOHFWURFXWLRQ�

,QVWDOOLQJ WKH EDWWHU\ FKDUJHU�
+D]DUGRXV YROWDJH FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� $Q
XQJURXQGHG EDWWHU\ FKDUJHU PD\
FDXVH HOHFWULFDO VKRFN� &RQQHFW WKH
EDWWHU\FKDUJHUHQFORVXUH WR WKHJURXQG
RI D SHUPDQHQW ZLULQJ V\VWHP� $V DQ
DOWHUQDWLYH� LQVWDOO DQ HTXLSPHQW
JURXQGLQJ FRQGXFWRU ZLWK FLUFXLW
FRQGXFWRUV DQG FRQQHFW LW WR WKH
HTXLSPHQW JURXQGLQJ WHUPLQDO RU WKH
OHDG RQ WKH EDWWHU\ FKDUJHU� ,QVWDOO WKH
EDWWHU\ FKDUJHU DV SUHVFULEHG LQ WKH
HTXLSPHQW PDQXDO� ,QVWDOO WKH EDWWHU\
FKDUJHU LQ FRPSOLDQFH ZLWK ORFDO FRGHV
DQG RUGLQDQFHV�

&RQQHFWLQJ WKH EDWWHU\ DQG WKH
EDWWHU\ FKDUJHU� +D]DUGRXV YROWDJH
FDQ FDXVH VHYHUH LQMXU\ RU GHDWK�
5HFRQQHFW WKH EDWWHU\ FRUUHFWO\�
SRVLWLYH WR SRVLWLYH DQG QHJDWLYH WR
QHJDWLYH� WR DYRLG HOHFWULFDO VKRFN DQG
GDPDJH WR WKH EDWWHU\ FKDUJHU DQG
EDWWHU\�LHV�� +DYH D TXDOLILHG
HOHFWULFLDQ LQVWDOO WKH EDWWHU\�LHV��

+D]DUGRXV YROWDJH FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� 7R SUHYHQW
HOHFWULFDO VKRFN GLVFRQQHFW WKH
KDUQHVV SOXJ EHIRUH LQVWDOOLQJ
DFFHVVRULHV WKDW ZLOO EH FRQQHFWHG WR
WUDQVIRUPHU DVVHPEO\ SULPDU\
WHUPLQDOV ��� ��� ��� DQG ��� 7HUPLQDOV
DUH DW OLQH YROWDJH� �0RGHOV ZLWK (����
6���� 6����� ���� 5���� DQG 5��
FRQWUROV RQO\�

,QVWDOOLQJ DFFHVVRULHV WR WKH
WUDQVIRUPHU DVVHPEO\� +D]DUGRXV
YROWDJH FDQ FDXVH VHYHUH LQMXU\ RU
GHDWK� 7R SUHYHQW HOHFWULFDO VKRFN
GLVFRQQHFW WKH KDUQHVV SOXJ EHIRUH
LQVWDOOLQJ DFFHVVRULHV WKDW ZLOO EH
FRQQHFWHG WR WKH WUDQVIRUPHUDVVHPEO\
SULPDU\ WHUPLQDOV RQ PLFURSURFHVVRU
ORJLF PRGHOV� 7HUPLQDOV DUH DW OLQH
YROWDJH�

0DNLQJ OLQH RU DX[LOLDU\
FRQQHFWLRQV� +D]DUGRXV YROWDJH
FDQ FDXVH VHYHUH LQMXU\ RU GHDWK� 7R
SUHYHQWHOHFWULFDO VKRFNGHHQHUJL]H WKH
QRUPDO SRZHU VRXUFH EHIRUH PDNLQJ
DQ\ OLQH RU DX[LOLDU\ FRQQHFWLRQV�
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7HVWLQJ OLYH HOHFWULFDO FLUFXLWV�
+D]DUGRXV YROWDJH RU FXUUHQW FDQ
FDXVH VHYHUH LQMXU\ RU GHDWK� +DYH
WUDLQHG DQG TXDOLILHG SHUVRQQHO WDNH
GLDJQRVWLF PHDVXUHPHQWV RI OLYH
FLUFXLWV� 8VH DGHTXDWHO\ UDWHG WHVW
HTXLSPHQW ZLWK HOHFWULFDOO\ LQVXODWHG
SUREHVDQG IROORZ WKH LQVWUXFWLRQVRI WKH
WHVW HTXLSPHQW PDQXIDFWXUHU ZKHQ
SHUIRUPLQJ YROWDJH WHVWV� 2EVHUYH WKH
IROORZLQJ SUHFDXWLRQV ZKHQ SHUIRUPLQJ
YROWDJH WHVWV� ��� 5HPRYH ULQJV�
ZULVWZDWFK� DQG MHZHOU\� ��� 6WDQG RQ D
GU\� DSSURYHG HOHFWULFDOO\ LQVXODWHG
PDW� ��� 'R QRW WRXFK WKH HQFORVXUH RU
FRPSRQHQWV LQVLGH WKH HQFORVXUH� ���
%H SUHSDUHG IRU WKH V\VWHP WR RSHUDWH
DXWRPDWLFDOO\�
���� YROWV DQG XQGHU�

6HUYLFLQJ WKH WUDQVIHU VZLWFK�
+D]DUGRXV YROWDJH FDQ FDXVH
VHYHUH LQMXU\RUGHDWK� 'HHQHUJL]HDOO
SRZHU VRXUFHV EHIRUH VHUYLFLQJ� 2SHQ
WKH PDLQ FLUFXLW EUHDNHUV RI DOO WUDQVIHU
VZLWFK SRZHU VRXUFHV DQG GLVDEOH DOO
JHQHUDWRU VHWV DV IROORZV� ��� 0RYH DOO
JHQHUDWRU VHW PDVWHU FRQWUROOHU
VZLWFKHV WR WKH 2)) SRVLWLRQ� ���
'LVFRQQHFW SRZHU WR DOO EDWWHU\
FKDUJHUV� ��� 'LVFRQQHFW DOO EDWWHU\
FDEOHV� QHJDWLYH ���� OHDGV ILUVW�
5HFRQQHFWQHJDWLYH ���� OHDGV ODVWZKHQ
UHFRQQHFWLQJ WKH EDWWHU\ FDEOHV DIWHU
VHUYLFLQJ� )ROORZ WKHVH SUHFDXWLRQV WR
SUHYHQW WKH VWDUWLQJ RI JHQHUDWRU VHWV
E\DQDXWRPDWLF WUDQVIHU VZLWFK� UHPRWH
VWDUW�VWRS VZLWFK� RU HQJLQH VWDUW
FRPPDQG IURP D UHPRWH FRPSXWHU�
%HIRUH VHUYLFLQJ DQ\ FRPSRQHQWV
LQVLGH WKH HQFORVXUH� ��� 5HPRYH
ULQJV� ZULVWZDWFK� DQG MHZHOU\� ���
6WDQG RQ D GU\� DSSURYHG HOHFWULFDOO\
LQVXODWHG PDW� ��� 7HVW FLUFXLWV ZLWK D
YROWPHWHU WR YHULI\ WKDW WKH\ DUH
GHHQHUJL]HG�

6HUYLFLQJ WKH WUDQVIHU VZLWFK
FRQWUROV DQG DFFHVVRULHV ZLWKLQ WKH
HQFORVXUH� +D]DUGRXV YROWDJH FDQ
FDXVH VHYHUH LQMXU\ RU GHDWK�
'LVFRQQHFW WKH WUDQVIHU VZLWFK FRQWUROV
DW WKH LQOLQH FRQQHFWRU WR GHHQHUJL]H
WKH FLUFXLW ERDUGV DQG ORJLF FLUFXLWU\ EXW
DOORZ WKH WUDQVIHU VZLWFK WR FRQWLQXH WR
VXSSO\ SRZHU WR WKH ORDG� 'LVFRQQHFW
DOO SRZHU VRXUFHV WR DFFHVVRULHV WKDW
DUH PRXQWHG ZLWKLQ WKH HQFORVXUH EXW
DUH QRW ZLUHG WKURXJK WKH FRQWUROV DQG
GHHQHUJL]HG E\ LQOLQH FRQQHFWRU
VHSDUDWLRQ� 7HVW FLUFXLWV ZLWK D
YROWPHWHU WR YHULI\ WKDW WKH\ DUH
GHHQHUJL]HG EHIRUH VHUYLFLQJ�

+HDY\ (TXLSPHQW

8QEDODQFHG ZHLJKW�
,PSURSHU OLIWLQJ FDQ FDXVH VHYHUH
LQMXU\ RU GHDWK DQG HTXLSPHQW
GDPDJH�

8VH DGHTXDWH OLIWLQJ FDSDFLW\�
1HYHU OHDYH WKH WUDQVIHU VZLWFK
VWDQGLQJ XSULJKW XQOHVV LW LV VHFXUHO\
EROWHG LQ SODFH RU VWDELOL]HG�

:$51,1*



73����� ����LY 6DIHW\ 3UHFDXWLRQV DQG ,QVWUXFWLRQV

0RYLQJ 3DUWV

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

0RYLQJ URWRU�

:$51,1*

1RWLFH
127,&(

+DUGZDUH GDPDJH� 7KH WUDQVIHU
VZLWFK PD\ XVH ERWK $PHULFDQ
6WDQGDUG DQG PHWULF KDUGZDUH� 8VH
WKH FRUUHFW VL]H WRROV WR SUHYHQW
URXQGLQJ RI WKH EROW KHDGV DQG QXWV�

127,&(
:KHQ UHSODFLQJ KDUGZDUH� GR QRW
VXEVWLWXWH ZLWK LQIHULRU JUDGH
KDUGZDUH� 6FUHZV DQG QXWV DUH
DYDLODEOH LQ GLIIHUHQW KDUGQHVV UDWLQJV�
7R LQGLFDWH KDUGQHVV� $PHULFDQ
6WDQGDUG KDUGZDUH XVHV D VHULHV RI
PDUNLQJV� DQG PHWULF KDUGZDUH XVHV D
QXPHULF V\VWHP� &KHFN WKH PDUNLQJV
RQ WKH EROW KHDGV DQG QXWV IRU
LGHQWLILFDWLRQ�

127,&(
,PSURSHU RSHUDWRU KDQGOH XVDJH�
8VH WKHPDQXDO RSHUDWRU KDQGOH RQ WKH
WUDQVIHU VZLWFK IRU PDLQWHQDQFH
SXUSRVHV RQO\� 5HWXUQ WKH WUDQVIHU
VZLWFK WR WKH QRUPDO SRVLWLRQ� 5HPRYH
WKH PDQXDO RSHUDWRU KDQGOH� LI XVHG�
DQG VWRUH LW LQ WKH SODFH SURYLGHG RQ WKH
WUDQVIHU VZLWFK ZKHQ VHUYLFH LV
FRPSOHWHG�

127,&(
)RUHLJQ PDWHULDO FRQWDPLQDWLRQ�
&RYHU WKH WUDQVIHU VZLWFK GXULQJ
LQVWDOODWLRQ WR NHHS GLUW� JULW� PHWDO GULOO
FKLSV� DQG RWKHU GHEULV RXW RI WKH
FRPSRQHQWV� &RYHU WKH VROHQRLG
PHFKDQLVP GXULQJ LQVWDOODWLRQ� $IWHU
LQVWDOODWLRQ� XVH WKH PDQXDO RSHUDWLQJ
KDQGOH WR F\FOH WKH FRQWDFWRU WR YHULI\
WKDW LW RSHUDWHV IUHHO\� 'R QRW XVH D
VFUHZGULYHU WR IRUFH WKH FRQWDFWRU
PHFKDQLVP�

127,&(
(OHFWURVWDWLF GLVFKDUJH GDPDJH�
(OHFWURVWDWLF GLVFKDUJH �(6'�
GDPDJHV HOHFWURQLF FLUFXLW ERDUGV�
3UHYHQW HOHFWURVWDWLF GLVFKDUJH
GDPDJH E\ ZHDULQJ DQ DSSURYHG
JURXQGLQJ ZULVW VWUDS ZKHQ KDQGOLQJ
HOHFWURQLF FLUFXLW ERDUGV RU LQWHJUDWHG
FLUFXLWV� $Q DSSURYHG JURXQGLQJ ZULVW
VWUDS SURYLGHV D KLJK UHVLVWDQFH �DERXW
� PHJRKP�� QRW D GLUHFW VKRUW� WR
JURXQG�
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,QWURGXFWLRQ

7KLV PDQXDO SURYLGHV RSHUDWLRQ DQG LQVWDOODWLRQ
LQVWUXFWLRQV IRU .RKOHUX0RGHO *71�*76 DQG */1�*/6
WUDQVIHU VZLWFKHV WKDW XVH D ��� WR ����DPSHUH
FRQWDFWRU DV WKH SRZHU VZLWFKLQJ GHYLFH�

W�LQ��������

,QIRUPDWLRQ LQ WKLV SXEOLFDWLRQ UHSUHVHQWV GDWD DYDLODEOH
DW WKH WLPH RI SULQW� .RKOHU &R� UHVHUYHV WKH ULJKW WR
FKDQJH WKLV OLWHUDWXUH DQG WKH SURGXFWV UHSUHVHQWHG
ZLWKRXW QRWLFH DQG ZLWKRXW DQ\ REOLJDWLRQ RU OLDELOLW\
ZKDWVRHYHU�

5HDG WKLV PDQXDO DQG FDUHIXOO\ IROORZ DOO SURFHGXUHV
DQG VDIHW\ SUHFDXWLRQV WR HQVXUH SURSHU HTXLSPHQW
RSHUDWLRQ DQG WR DYRLG ERGLO\ LQMXU\� 5HDG DQG IROORZ WKH
6DIHW\ 3UHFDXWLRQV DQG ,QVWUXFWLRQV VHFWLRQ DW WKH
EHJLQQLQJ RI WKLV PDQXDO� .HHS WKLV PDQXDO ZLWK WKH
HTXLSPHQW IRU IXWXUH UHIHUHQFH�

7KH HTXLSPHQW VHUYLFH UHTXLUHPHQWV DUH YHU\ LPSRUWDQW
WR VDIH DQG HIILFLHQW RSHUDWLRQ� ,QVSHFW SDUWV RIWHQ DQG
SHUIRUP UHTXLUHG VHUYLFH DW WKH SUHVFULEHG LQWHUYDOV�
2EWDLQ VHUYLFH IURP DQ DXWKRUL]HG VHUYLFH
GLVWULEXWRU�GHDOHU WR NHHS HTXLSPHQW LQ WRS FRQGLWLRQ�

[�LQ��������

/LVW RI 5HODWHG 0DWHULDOV
7KLV PDQXDO FRYHUV RSHUDWLRQ DQG LQVWDOODWLRQ
LQIRUPDWLRQ IRU WKH WUDQVIHU VZLWFK·V SRZHU VZLWFKLQJ
GHYLFH� 'HFRGH WKH WUDQVIHU VZLWFK PRGHO QXPEHU IURP
WKH WUDQVIHU VZLWFK QDPHSODWH DQG YHULI\ WKDW WKH WUDQVIHU
VZLWFK·V SRZHU VZLWFKLQJ GHYLFH PDWFKHV WKH PRGHO
VKRZQ RQ WKH IURQW FRYHU RI WKLV PDQXDO EHIRUH
SURFHHGLQJ ZLWK RSHUDWLRQ RU LQVWDOODWLRQ�

$ VHSDUDWH RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO WKDW
FRYHUV LQIRUPDWLRQ VSHFLILF WR WKH WUDQVIHU VZLWFK·V

HOHFWULFDO FRQWUROV FRPSOHWHV WKH RSHUDWLRQ DQG
LQVWDOODWLRQ LQVWUXFWLRQV IRU WKH WUDQVIHU VZLWFK� 7KH
WUDQVIHU VZLWFK PRGHO QXPEHU VKRZV ZKLFK FRQWUROV DUH
LQVWDOOHG RQ WKH VZLWFK� 7KH IROORZLQJ WDEOH OLVWV WKH
DYDLODEOH HOHFWULFDO FRQWUROV DQG WKH UHODWHG RSHUDWLRQ
DQG LQVWDOODWLRQ PDQXDO SDUW QXPEHUV�

(OHFWULFDO &RQWUROV �7\SH�

2SHUDWLRQ�
,QVWDOODWLRQ
0DQXDO

6��� �6ROLG 6WDWH� 73�����

0��� �0LFURSURFHVVRU� 73�����

6HSDUDWH PDQXDOV FRYHU VHUYLFH DQG SDUWV LQIRUPDWLRQ
IRU WUDQVIHU VZLWFK SRZHU VZLWFKLQJ GHYLFHV DQG
HOHFWULFDO FRQWUROV� 7KH IROORZLQJ WDEOH�V� OLVW WKH
DYDLODEOH PDQXDO SDUW QXPEHU�V��

(OHFWULFDO &RQWUROV �7\SH�
6HUYLFH�

3DUWV 0DQXDO
6��� �6ROLG 6WDWH� 73�����

0��� �0LFURSURFHVVRU� 73�����

$ SHUVRQDO FRPSXWHU DQG VRIWZDUH FDQ PRQLWRU DQG
FRQWURO WUDQVIHU VZLWFKHV ZLWK PLFURSURFHVVRU HOHFWULFDO
FRQWUROV DQG FRPPXQLFDWLRQ DFFHVVRULHV� 7KH IROORZLQJ
WDEOH OLVWV WKH DYDLODEOH PDQXDOV DQG SDUW QXPEHUV IRU
UHPRWH PRQLWRULQJ DQG FRQWURO FRPPXQLFDWLRQ VRIWZDUH
DQG FRQWUROOHU FRPPXQLFDWLRQ NLWV�

&RPPXQLFDWLRQ ,WHP

2SHUDWLRQ�
,QVWDOODWLRQ
0DQXDO

5HPRWH 0RQLWRULQJ DQG &RQWURO
&RPPXQLFDWLRQ �0RQLWRU� 6RIWZDUH
'26
:LQ ������17

73�����
73�����

&RQWUROOHU &RPPXQLFDWLRQ .LWV 77����

[�LQ��������
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6HUYLFH $VVLVWDQFH

6HUYLFH ,QIRUPDWLRQ
3OHDVH FRQWDFW D ORFDO DXWKRUL]HG GLVWULEXWRU�GHDOHU IRU
VDOHV� VHUYLFH� RU RWKHU LQIRUPDWLRQ DERXW .RKOHU
*HQHUDWRU 'LYLVLRQ SURGXFWV�

7R ORFDWH D ORFDO DXWKRUL]HG GLVWULEXWRU�GHDOHU LQVLGH
WKH8�6�$�DQG&DQDGD
- /RRN RQ WKH SURGXFW RU LQ WKH LQIRUPDWLRQ LQFOXGHGZLWK
WKHSURGXFW

- &RQVXOW WKH<HOORZ3DJHVXQGHU WKHKHDGLQJ
*HQHUDWRUV³(OHFWULF

- 9LVLW WKH.RKOHU*HQHUDWRU'LYLVLRQZHEVLWHDW
ZZZ�NRKOHUJHQHUDWRUV�FRP

- &DOO ��������������

7R ORFDWH D ORFDO DXWKRUL]HG GLVWULEXWRU�GHDOHU
RXWVLGH WKH8�6�$�DQG&DQDGD
- /RRNRQ WKHSURGXFW RU LQ WKH LQIRUPDWLRQ LQFOXGHG
ZLWK WKHSURGXFW

- &RQVXOW WKH WHOHSKRQHGLUHFWRU\ XQGHU WKHKHDGLQJ
*HQHUDWRUV³(OHFWULF

- 9LVLW WKH.RKOHU*HQHUDWRU'LYLVLRQZHEVLWHDW
ZZZ�NRKOHUJHQHUDWRUV�FRP

- &RQWDFW WKHQHDUHVW UHJLRQDORIILFH

$IULFD�(XURSH� 0LGGOH(DVW
/RQGRQ5HJLRQDO2IILFH
/DQJOH\�6ORXJK�(QJODQG
3KRQH� ���� ������������
)D[� ���� ������������

$XVWUDOLD
$XVWUDOLD5HJLRQDO2IILFH
4XHHQVODQG�$XVWUDOLD
3KRQH� ��������������
)D[� ��������������

&KLQD
&KLQD5HJLRQDO2IILFH
6KDQJKDL�3HRSOH·V5HSXEOLF RI&KLQD
3KRQH� ���� �����������
)D[� ���� �����������

,QGLD�%DQJODGHVK�6UL/DQND
,QGLD5HJLRQDO2IILFH
%DQJDORUH� ,QGLD
3KRQH� ���� ����������

��������������
)D[� ���� ����������

-DSDQ
-DSDQ5HJLRQDO2IILFH
7RN\R� -DSDQ
3KRQH� ��������������
)D[� ��������������

/DWLQ$PHULFD
/DWLQ$PHULFD5HJLRQDO2IILFH
/DNHODQG�)ORULGD�8�6�$�
3KRQH� �������������
)D[� �������������

6RXWK(DVW$VLD
6LQJDSRUH5HJLRQDO2IILFH
6LQJDSRUH�5HSXEOLF RI6LQJDSRUH
3KRQH� ���� ��������
)D[� ���� ��������

3URGXFW ,QIRUPDWLRQ
3URGXFW LGHQWLILFDWLRQ QXPEHUV GHWHUPLQH VHUYLFH SDUWV�
5HFRUG WKH SURGXFW LGHQWLILFDWLRQ QXPEHUV LQ WKH VSDFHV
EHORZ LPPHGLDWHO\ DIWHU XQSDFNLQJ WKH SURGXFWV VR WKDW
WKH QXPEHUV DUH UHDGLO\ DYDLODEOH IRU IXWXUH UHIHUHQFH�
5HFRUG ILHOG�LQVWDOOHG NLW QXPEHUV DIWHU LQVWDOOLQJ WKH
NLWV�

7UDQVIHU 6ZLWFK ,GHQWLILFDWLRQ 1XPEHUV
5HFRUG WKH SURGXFW LGHQWLILFDWLRQ QXPEHUV IURP WKH
WUDQVIHU VZLWFK QDPHSODWH�
0RGHO 1XPEHU
6HULDO 1XPEHU

$FFHVVRU\ 1XPEHU $FFHVVRU\ 'HVFULSWLRQ
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6HFWLRQ �� 6SHFLILFDWLRQV

��� 3XUSRVH
$Q DXWRPDWLF WUDQVIHU VZLWFK �$76� WUDQVIHUV HOHFWULFDO
ORDGV IURP D QRUPDO �SUHIHUUHG RU XWLOLW\� VRXUFH RI
HOHFWULFDO SRZHU WR DQ HPHUJHQF\ �VWDQGE\ RU
UHSODFHPHQW� VRXUFH ZKHQ WKH QRUPDO VRXUFH IDLOV WR
PDLQWDLQ D PLQLPXP SRZHU TXDOLW\ OHYHO�

:KHQ WKH QRUPDO VRXUFH IDLOV� WKH $76 VLJQDOV WKH
HPHUJHQF\ VRXUFH JHQHUDWRU VHW WR VWDUW� :KHQ WKH
HPHUJHQF\ VRXUFH UHDFKHV DPLQLPXP TXDOLW\ OHYHO� WKH
$76 WUDQVIHUV WKH ORDG IURP WKH QRUPDO VRXUFH WR WKH
HPHUJHQF\ VRXUFH� 7KH $76 FRQWLQXRXVO\ PRQLWRUV WKH
QRUPDO VRXUFH DQG WUDQVIHUV WKH ORDG EDFN WR WKH QRUPDO
VRXUFH ZKHQ WKH QRUPDO VRXUFH UHWXUQV� $IWHU
WUDQVIHUULQJ WKH ORDG EDFN WR WKH QRUPDO VRXUFH� WKH $76
UHPRYHV WKH JHQHUDWRU VWDUW VLJQDO� DOORZLQJ WKH
JHQHUDWRU VHW WR VKXW GRZQ�

��� &RPSRQHQWV
7KH $76 GRFXPHQWHG LQ WKLV PDQXDO FRQWDLQV VHYHUDO
FRPSRQHQWV� 6HH )LJXUH ���� 7KH SRZHU VZLWFKLQJ
GHYLFH FRQQHFWV WKH ORDG WR WKH QRUPDO RU HPHUJHQF\
VRXUFH RI SRZHU� 7KH HOHFWULFDO FRQWUROV PRQLWRU SRZHU
VRXUFHV� FRQWURO WKH SRZHU VZLWFKLQJ GHYLFH� DQG VLJQDO
WKH JHQHUDWRU WR VWDUW ZKHQ QHHGHG� &RQWUROV DQG
LQGLFDWRUV PRXQWHG RQ WKH GRRU DOORZ WKH RSHUDWRU WR
FRQWURO WKH $76 RSHUDWLRQ DQG REWDLQ V\VWHP VWDWXV
LQIRUPDWLRQ� 7KHZLUH KDUQHVV FRQQHFWV WKH FRQWUROOHU WR
WKH SRZHU VZLWFKLQJ GHYLFH XVLQJ LQOLQH FRQQHFWRUV WR
DOORZ HDV\ UHPRYDO RI WKH GRRU IRU VHUYLFH�

&RQWUROV DQG LQGLFDWRUV PRXQWHG RQ WKH GRRU DUH
GHWHUPLQHG E\ WKH HOHFWULFDO FRQWUROV DQG LQVWDOOHG
DFFHVVRULHV� 7KH QDPHSODWH RQ WKH LQVLGH RI WKH
HQFORVXUH GRRU VKRZV WKH PRGHO QXPEHU DQG OLVWV
IDFWRU\�LQVWDOOHG DFFHVVRULHV� 8VH WKH FKDUW LQ
6HFWLRQ ��� WR GHWHUPLQH WKH W\SH RI HOHFWULFDO FRQWUROV
LQVWDOOHG RQ WKH WUDQVIHU VZLWFK� )RU FRQWURO DQG
DFFHVVRU\ GHWDLOV VHH WKH RSHUDWLRQ DQG LQVWDOODWLRQ
PDQXDO IRU WKH HOHFWULFDO FRQWUROV� 6HH WKH /LVW RI
5HODWHG 0DWHULDOV LQ WKH ,QWURGXFWLRQ VHFWLRQ RI WKLV
PDQXDO IRU WKH PDQXDO SDUW QXPEHU�

�
�

76����
�

� �

�

�� 3RZHU VZLWFKLQJ GHYLFH
�� (QFORVXUH
�� (QFORVXUH GRRU
�� ,QQHU SDQHO HOHFWULFDO FRQWUROV
�� &RQWUROV DQG LQGLFDWRUV �PRXQWHG RQ WKH HQFORVXUH GRRU�
�� 1HXWUDO OXJ �ORFDWLRQ PD\ YDU\�

)LJXUH ���� 7\SLFDO 7UDQVIHU 6ZLWFK &RPSRQHQWV

7KH FRQWDFWRU SRZHU VZLWFKLQJ GHYLFH WUDQVIHUV SRZHU
IURP WKH QRUPDO RU HPHUJHQF\ SRZHU VRXUFHV WR WKH
ORDG� 7KH HOHFWULFDO FRQWUROV HOHFWULFDOO\ DFWXDWH WKH
FRQWDFWRU WR VHOHFW D SRZHU VRXUFH� DQG WKH FRQWDFWRU
PHFKDQLFDOO\ ODWFKHV LQ WKH VHOHFWHG SRVLWLRQ� 7KH
FRQWDFWRU DOVR LQFOXGHV D SURYLVLRQ IRU PDQXDO RSHUDWLRQ
LQ HPHUJHQF\ QRQSRZHUHG FRQGLWLRQV�

7KH FRQWDFWRU SRZHU VZLWFKLQJ GHYLFH XVHV WZR VHWV RI
PXOWLSROH FRQWDFWV� 6HH )LJXUH ���� 2QH VHW RI FRQWDFWV
FRQQHFWV WKH ORDG WR WKH QRUPDO VRXUFH DQG WKH RWKHU VHW
FRQQHFWV WKH ORDG WR WKH HPHUJHQF\ VRXUFH� 7KH
GRXEOH�WKURZ� LQKHUHQWO\ LQWHUORFNHG GHVLJQ RI WKH
FRQWDFWRU SUHYHQWV VLPXOWDQHRXV FORVLQJ RI ERWK VHWV RI
FRQWDFWV DQG FURVV�FRXSOLQJ RI SRZHU VRXUFHV�

3RZHU
6ZLWFKLQJ
'HYLFH

7R /RDG

$XWRPDWLF 7UDQVIHU 6ZLWFK

(OHFWULFDO
&RQWUROV

1RUPDO
�8WLOLW\�
3RZHU

(PHUJHQF\
�*HQHUDWRU�
3RZHU

*HQHUDWRU

6WDUW *HQHUDWRU

76����

)LJXUH ���� 7\SLFDO $76 %ORFN 'LDJUDP
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��� 1DPHSODWH
$QDPHSODWH DWWDFKHG WR WKH LQVLGH RI WKH HQFORVXUH GRRU
RU FRYHU LQFOXGHV D PRGHO QXPEHU� D VHULDO QXPEHU�
UDWLQJV� DQG RWKHU LQIRUPDWLRQ WKDW PD\ EH QHHGHG WR
LQVWDOO� RSHUDWH� VHUYLFH� RU RUGHU SDUWV IRU WKH $76� 6HH
)LJXUH ����

&RS\ WKH PRGHO QXPEHU� VHULDO QXPEHU� DQG DFFHVVRU\
LQIRUPDWLRQ IURP WKH QDPHSODWH LQWR WKH VSDFHV
SURYLGHG LQ WKH 6HUYLFH $VVLVWDQFH VHFWLRQ LQ WKLV
PDQXDO IRU XVH ZKHQ UHTXHVWLQJ VHUYLFH RU SDUWV� &RS\
WKH PRGHO QXPEHU LQWR WKH EODQN VSDFHV LQ )LJXUH ���
DQG XVH WKH ILJXUH WR LQWHUSUHW WKH PRGHO QXPEHU FRGH�

(1&/2685(

32/(6 +(57=

6(5,$/ 12�

$036

:,5(6

02'(/

3+$6(

$&&(6625,(6�

76����

�

�

75$16)(5 6:,7&+

92/76

�

.2+/(5 &2� .2+/(5 :,� 86$
X

)25 (0(5*(1&< 6<67(06

�� 0RGHO QXPEHU
�� 6HULDO QXPEHU
�� )DFWRU\�LQVWDOOHG DFFHVVRU\ QXPEHUV

)LJXUH ���� 7\SLFDO 7UDQVIHU 6ZLWFK 1DPHSODWH

��� 0RGHO 1XPEHU &RGH
8VH )LJXUH ��� WR UHFRUG DQG LQWHUSUHW WKH WUDQVIHU
VZLWFK PRGHO QXPEHU FRGH�

0RGHO *71�*76 DQG */1�*/6 WUDQVIHU VZLWFKHV ZHUH
RQFH GHVLJQDWHG DV 0RGHO * �DXWRPDWLF� RU *1
�QRQDXWRPDWLF� WUDQVIHU VZLWFKHV�

0RGHO * RU *1 WUDQVIHU VZLWFKHV WKDW XVHG YROWDJH DQG
IUHTXHQF\ FRGHV EHJLQQLQJ ZLWK �� � RU � WR LQGLFDWH D
FRQWDFWRU YROWDJH UDWLQJ RI ��� YROW PD[LPXP DUH QRZ
GHVLJQDWHG DV 0RGHO */6 �DXWRPDWLF� RU */1
�QRQDXWRPDWLF��

0RGHO * RU *1 WUDQVIHU VZLWFKHV WKDW XVHG YROWDJH DQG
IUHTXHQF\ FRGHV EHJLQQLQJZLWK � WR LQGLFDWH D FRQWDFWRU
YROWDJH UDWLQJ RI ��� YROW PD[LPXP DUH QRZ GHVLJQDWHG
DV 0RGHO *76 �DXWRPDWLF� RU *71 �QRQDXWRPDWLF� DQG
XVH YROWDJH DQG IUHTXHQF\ FRGHV EHJLQQLQJ ZLWK ��
)LJXUH ��� VXPPDUL]HV ��� YROW PD[LPXP YROWDJH
FRGHV WKDW DUH QR ORQJHU XVHG DQG WKH QHZ FRGHV�

2OG &RGH 1HZ &RGH
9ROWDJH DQG
)UHTXHQF\

�� �� ��� 9ROW� �� +]

�� �� ��� 9ROW� �� +]

�� �� ��� 9ROW� �� +]

�� �� ��� 9ROW� �� +]

�� �� ��� 9ROW� �� +]

�� �� ��� 9ROW� �� +]

)LJXUH ���� 9ROWDJH DQG )UHTXHQF\ &RGH
&RQYHUVLRQ
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5HFRUG WKH WUDQVIHU VZLWFK PRGHO QXPEHU LQ WKH ER[HV EHORZ� 7KH WUDQVIHU VZLWFK PRGHO QXPEHU GHILQHV FKDUDFWHULVWLFV DQG
UDWLQJV DV H[SODLQHG LQ WKH DFFRPSDQ\LQJ FKDUW�

0RGHO &RQWUROV 9ROWDJH DQG )UHTXHQF\ 3ROHV :LUHV (QFORVXUH &XUUHQW 5DWLQJ

.RKOHUX 0RGHO 1XPEHU .H\

7KLV FKDUW H[SODLQV WKH .RKOHUX WUDQVIHU VZLWFK PRGHO QXPEHULQJ V\VWHP� 7KH VDPSOH PRGHO
QXPEHU VKRZQ LV IRU D 0RGHO *76 DXWRPDWLF WUDQVIHU VZLWFK WKDW XVHV D ����YROW PD[LPXP FRQ�
WDFWRU SRZHU VZLWFKLQJ GHYLFH ZLWK 6��� VROLG�VWDWH HOHFWULFDO FRQWUROV UDWHG DW ��� YROWV�
�� KHUW]� � SKDVH� � SROHV� DQG � ZLUHV LQ D 1(0$ W\SH � HQFORVXUH ZLWK D FXUUHQW UDWLQJ RI ���
DPSHUHV� 1RW DOO SRVVLEOH FRPELQDWLRQV DUH DYDLODEOH�

6$03/( 02'(/ 180%(5

6ZLWFK &ODVVLILFDWLRQ RU )DPLO\
*� 0RGHO */1�*/6�*71�*76 FRQWDFWRU�W\SH WUDQVIHU VZLWFK

(OHFWULFDO &RQWUROV �/RJLF &RQWUROOHU�
�� 6��� VROLG VWDWH �� 0��� PLFURSURFHVVRU

1XPEHU RI 3ROHV DQG 3KDVH
�� � SROH� � SKDVH �� � SROH� � SKDVH �� � SROH� � SKDVH
�� � SROH� � SKDVH

1XPEHU RI :LUHV
�� � :LUH �� � :LUH

(QFORVXUH
�� 2SHQ XQLW �� 1(0$ W\SH � �� 1(0$ W\SH ��
�� 1(0$ W\SH �5

&XUUHQW 5DWLQJ
1XPEHUV LQGLFDWH WKH FXUUHQW UDWLQJ RI VZLWFK LQ DPSHUHV

*76������������

9ROWDJH DQG )UHTXHQF\ �RWKHU FRGHV SRVVLEOH�
��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +]
��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +]
��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +]
��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +]
��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +] ��� ��� 9ROWV� �� +]

3RZHU 6ZLWFKLQJ 'HYLFH &KDUDFWHULVWLFV
7� ����YROW PD[LPXP FRQWDFWRU� ������� DPSHUHV
/� ����YROW PD[LPXP FRQWDFWRU� ������� DPSHUHV

2SHUDWLRQ &ODVVLILFDWLRQ
6� $XWRPDWLF 1� 1RQDXWRPDWLF

)LJXUH ���� 7UDQVIHU 6ZLWFK 0RGHO 'HVLJQDWLRQV
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��� 6WDQGDUG )HDWXUHV
7KH VWDQGDUG IHDWXUHV OLVWHG KHUH DUH IRU WKH 0RGHO
*/1�*/6�*71�*76 FRQWDFWRU SRZHU VZLWFKLQJ GHYLFH�
5HIHU WR WKH HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ
PDQXDO IRU HOHFWULFDO FRQWUROV VSHFLILFDWLRQV� 6HH /LVW RI
5HODWHG 0DWHULDOV LQ WKH ,QWURGXFWLRQ VHFWLRQ LQ WKLV
PDQXDO�

- 8/ ���� OLVWHG DQG &6$ FHUWLILHG

- &RPSOLHV ZLWK WUDQVLHQW WHVWV LQ DFFRUGDQFH ZLWK
1(0$ DQG ,((( VWDQGDUGV

- &XUUHQW UDWLQJV IURP �� WR ��� DPSHUHV

- ���� HTXLSPHQW UDWHG DQG FDQ EH DSSOLHG DW WKH
UDWHG FXUUHQW ZLWKRXW GHUDWLQJ LQ RSHQ RU HQFORVHG
FRQILJXUDWLRQV

- 5DWHG IRU DOO FODVVHV RI ORDG� ERWK LQGXFWLYH DQG
QRQLQGXFWLYH

- $YDLODEOH LQ ��� ��� RU ��SROH FRQILJXUDWLRQV

- $YDLODEOH LQ 1(0$ 7\SHV �� ��� RU �5 HQFORVXUHV
RU DV RSHQ XQLWV

- 0RGHO */1� */6� *71� DQG *76 VZLWFKHV DUH
DYDLODEOH ZLWK 6��� VROLG�VWDWH FRQWUROV� 0RGHO
*/6 VZLWFKHV DUH DYDLODEOH ZLWK 0���
PLFURSURFHVVRU HOHFWULFDO FRQWUROV� 6HH WKH
HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ
PDQXDO IRU HOHFWULFDO FRQWURO IHDWXUHV DQG DYDLODEOH
RSWLRQV�

- 0RGHO *71 DQG *76 VZLWFKHV KDYH ����YROW
PD[LPXP FRQWDFWRU SRZHU VZLWFKLQJ GHYLFHV
ZKLFK DUH 8/ OLVWHG DQG &6$ FHUWLILHG DW ��� 9$&�

- 0RGHO */1 DQG */6 VZLWFKHV KDYH ����YROW
PD[LPXP FRQWDFWRU SRZHU VZLWFKLQJ GHYLFHV
ZKLFK DUH8/ OLVWHG DW ��� 9$& DQG&6$ FHUWLILHG DW
��� 9$&�

- 7UDQVIHU WLPH OHVV WKDQ �� PLOOLVHFRQGV

- $X[LOLDU\ SRVLWLRQ FRQWDFWV� RQH FORVHG RQ QRUPDO
VZLWFK SRVLWLRQ DQG RQH FORVHG RQ HPHUJHQF\
VZLWFK SRVLWLRQ �PRGHO */1 DQG */6 VZLWFKHV
RQO\� PRGHO *71 DQG *76 VZLWFKHV GR QRW KDYH
DX[LOLDU\ FRQWDFWV DV D VWDQGDUG IHDWXUH��

- $PELHQW RSHUDWLQJ WHPSHUDWXUH UDQJH
���E WR ���E) �����E WR ��E&�

- $PELHQW VWRUDJH WHPSHUDWXUH UDQJH
����E WR ���E) �����E WR ��E&�

- +XPLGLW\ UDQJH �� WR ��� QRQFRQGHQVLQJ

��� 5DWLQJV
6HH )LJXUH ��� IRU JHQHUDO FRQWDFWRU ZLWKVWDQG DQG
FORVLQJ FXUUHQW UDWLQJV �:&5� DV DSSOLFDEOH WR 8/ DQG
&6$ VWDQGDUGV� 6HH )LJXUH ��� WR ILQG WKH WDEOH IRU
:&5 ZKHQ FRRUGLQDWHG ZLWK VSHFLILF PDQXIDFWXUHU·V
FLUFXLW EUHDNHUV DV DSSOLFDEOH WR 8/ DQG&6$ VWDQGDUGV�

0D[LPXP 9ROWDJH

6ZLWFK 5DWLQJ $SSOLFDWLRQ 6HH :&5 7DEOH
��� ��� )LJXUH ���

��� ��� )LJXUH ���

��� ��� )LJXUH ����

)LJXUH ���� ,QGH[ WR 7DEOH IRU :LWKVWDQG DQG
&ORVLQJ &XUUHQW 5DWLQJV �:&5� :KHQ &RRUGLQDWHG

ZLWK 6SHFLILF 0DQXIDFWXUHU·V &LUFXLW %UHDNHUV
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:LWKVWDQG DQG &ORVLQJ &XUUHQW 5DWLQJV �:&5��
0D[LPXP &XUUHQW LQ 506 6\PPHWULFDO $PSHUHV :KHQ &RRUGLQDWHG :LWK

6SHFLILFDWLRQV &XUUHQW�/LPLWLQJ )XVHV 0ROGHG�&DVH &LUFXLW %UHDNHUV �&%�

0D[�

$Q\

0DQXIDFWXUHU·V

6SHFLILF

0DQXIDFWXUHU·V �6HH

WKH )ROORZLQJ 7DEOHV�

6ZLWFK 5DWLQJ

�$PSV�

0D[�

9ROWDJH

0D[�
$SSOLFDWLRQ
9ROWDJH :&5

0D[�

)XVH

6L]H

�$PSV� &ODVV :&5

0D[� &%

6L]H

�$PSV� :&5
&\FOHV

#�� +]

��� ��� ���� ��� ��� ���
- 5.�

������

�� �� ��� ��� ���
��� ������� ���

-� 5.�� RU
5.�

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

���

������� ���
5.�

������ ���

������

���

���
������� -

�� ���
���� ���� ��� ���

���
������� ��� 5.� RU 5.� ������ ���

������
������� ���� ��� ���

��� �������

���

-

������ ���

������

���


 &XUUHQW UDWLQJV OLVWHG DUH EDVHG RQ 8/ ���� VWDQGDUGV� ����YROW PD[LPXP VZLWFKHV DUH 8/ ���� OLVWHG DW ��� 9$& PD[LPXP� ����YROW

PD[LPXP VZLWFKHV DUH 8/ ���� OLVWHG DW ��� 9$& PD[LPXP DQG &6$ FHUWLILHG DW ��� 9$& PD[LPXP�

)LJXUH ���� &RQWDFWRU :LWKVWDQG DQG &ORVLQJ &XUUHQW 5DWLQJV DV $SSOLFDEOH WR 8/ DQG &6$ 6WDQGDUGV

6SHFLILFDWLRQV 6SHFLILF 0DQXIDFWXUHU·V 0ROGHG�&DVH &LUFXLW %UHDNHUV

6ZLWFK
5DWLQJ
�$PSV�

0D[�
9ROWDJH

0D[�
$SSOLFDWLRQ
9ROWDJH

:&5 �506
6\PPHWULFDO

$PSV� 0DQXIDFWXUHU 7\SH RU &ODVV

0D[LPXP
6L]H

�$PSV�

)&/� )% 7ULSDF ���

&XWOHU�+DPPHU� )'� )'&� +)' ���&XWOHU�+DPPHU�
:HVWLQJKRXVH +-'� -'� -'%� -'& ���

+.'� .'� .'%� .'&� /$ 7ULSDF� /&/� '. ���

)&� )+� ), ���

6TXDUH ' .$� .&� .+� ., ���6TXDUH '

/$� /&� /(� /+� /,� /;� /;, ���

&('�� ('�� +('�� +('�� ('� ���

������� ��� ��� ������
,7(�6LHPHQV

&)'�� )'�� );'�� +)'� ���
,7(�6LHPHQV

&-'�� +-'�� ++-'�� ++-;'�� -'�� -;'��
6&-'�� 6+-'�� 6-'�

���

7%� ���

6(/� 6(3� 7(/� 7+('� 7+/&� ���

*HQHUDO (OHFWULF
7).� 7)/� 7+).� 7+/&� ���

*HQHUDO (OHFWULF
6)/� 6)3� 7)- ���

6*/�� 6*3�� 7%�� 7+-.�� 7+/&�� 7--� 7-.��
7/%�

���

)LJXUH ���� :LWKVWDQG DQG &ORVLQJ &XUUHQW 5DWLQJV �:&5� IRU ��� 9 0D[LPXP 6ZLWFKHV 5DWHG
������� $PSHUHV DW ��� 9 0D[LPXP $SSOLFDWLRQ 9ROWDJH :LWK &RRUGLQDWHG &LUFXLW %UHDNHUV DV $SSOLFDEOH

WR 8/ DQG &6$ 6WDQGDUGV
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6SHFLILFDWLRQV 6SHFLILF 0DQXIDFWXUHU·V 0ROGHG�&DVH &LUFXLW %UHDNHUV

6ZLWFK
5DWLQJ
�$PSV�

0D[�
9ROWDJH

0D[�
$SSOLFDWLRQ
9ROWDJH

:&5 �506
6\PPHWULFDO

$PSV� 0DQXIDFWXUHU 7\SH RU &ODVV

0D[LPXP
6L]H

�$PSV�

)'&� +)' ���

&XWOHU�+DPPHU�
:HVWLQJKRXVH

+-'� -'& ���
:HVWLQJKRXVH

+.'� .'� .'%� .'&� /$ 7ULSDF� /&/ ���

)&� ), ���

6TXDUH ' .&� .+� ., ���6TXDUH '

/$� /&� /(� /+� /,� /;� /;, ���

&('�� +('�� +('� ���

������� ������ ,7(�6LHPHQV
&)'�� )'�� );'�� +)'� ���������� ������ ,7(�6LHPHQV
&-'�� +-'�� ++-'�� ++-;'�� -'�� -;'��
6&-'�� 6+-'�� 6-'�

���

7%� ���

6(/� 6(3� 7(/� 7+/&� ���

*HQHUDO (OHFWULF
7)/� 7+/&� ���

*HQHUDO (OHFWULF
6)/� 6)3 ���

6*/�� 6*3�� 7%�� 7+-.�� 7+/&�� 7--� 7-.��
7/%�

���

-'&� +-' ���

&XWOHU�+DPPHU� &+.'� +.'� .'&� /&/� /$ 7ULSDF ���

��� ���

&XWOHU�+DPPHU�
:HVWLQJKRXVH &+/'� &/'&� +/'� /'& ��������

��� ���
1% 7ULSDF ��������

.&� ., ���

6TXDUH ' /&� /(� /,� /;� /;, ���6TXDUH '

0(� 0+� 0; ���

&)'�� +)'� ���

&-'�� ++-'�� ++-;'�� +-'�� 6&-'��
6+-'�

���

�������� ������
,7(�6LHPHQV &/'�� ++/'�� ++/;'�� +/'�� 6&/'��

6+/'�
���

&0'�� +0'�� +0;'�� 0'�� 0;'�� 6&0'��
6+0'�� 60'�

���

6)/� 6)3� 7)/� 7+/&� ���

*HQHUDO (OHFWULF
6*/�� 6*3�� 7%�� 7+/&�� 7/%� ���

*HQHUDO (OHFWULF
6*/�� 6*3�� 7%�� 7-/�9� 7./�9� 7-/�6��6 ���

6./�� 6.3�� 6.+�� 7%� ���

&)���/� &)���+ ���

0HUOLQ *HULQ
&-���/� &.���+� &-���+� &.���1 ���

0HUOLQ *HULQ
&-���+ ���

&.���+� &.���1 ���

)LJXUH ���� :LWKVWDQG DQG &ORVLQJ &XUUHQW 5DWLQJV �:&5� IRU ��� 9 0D[LPXP 6ZLWFKHV 5DWHG
������� $PSHUHV DW ��� 9 0D[LPXP $SSOLFDWLRQ 9ROWDJH :LWK &RRUGLQDWHG &LUFXLW %UHDNHUV DV $SSOLFDEOH

WR 8/ DQG &6$ 6WDQGDUGV
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6SHFLILFDWLRQV 6SHFLILF 0DQXIDFWXUHU·V 0ROGHG�&DVH &LUFXLW %UHDNHUV

6ZLWFK
5DWLQJ
�$PSV�

0D[�
9ROWDJH

0D[�
$SSOLFDWLRQ
9ROWDJH

:&5 �506
6\PPHWULFDO

$PSV� 0DQXIDFWXUHU 7\SH RU &ODVV

0D[LPXP
6L]H

�$PSV�

)'&� +)' ���

&XWOHU�+DPPHU�
:HVWLQJKRXVH

+-'� -'& ���
:HVWLQJKRXVH

+.'� .'� .'%� .'&� /$ 7ULSDF� /&/ ���

), ���

6TXDUH ' .$� .+� ., ���6TXDUH '

/$� /&� /(� /+� /,� /;� /;, ���

&('� ���

������� ������
,7(�6LHPHQV

&)'�� +)'� ���
,7(�6LHPHQV

&-'�� +-'�� ++-'�� ++-;'�� -'�� -;'��
6&-'�� 6+-'�� 6-'�

���

7%� ���

6(/� 6(3� 7(/� 7+/&� ���

*HQHUDO (OHFWULF 7)/� 7+/&� ���*HQHUDO (OHFWULF

6)/� 6)3 ���

6*/�� 6*3�� 7%�� 7+-.�� 7+/&�� 7--� 7-.� ���

��� ��� .'&� /$ 7ULSDF� /&/ ������ ���
&XWOHU�+DPPHU�
:HVWLQJKRXVH

&/'&� /'& ��������
:HVWLQJKRXVH

1% 7ULSDF ��������

6TXDUH '
., ���

6TXDUH '
/,� /;, ���

&)'� ���

,7(�6LHPHQV
&-'�� ++-'�� ++-;'�� 6&-'� ���

��� ��� �� ���

,7(�6LHPHQV
&/'�� ++/'�� ++/;'�� 6&/'� ���

�������� ������
&0'�� +0'�� +0;'�� 6&0'�� 6+0'� ���

7+/&� ���

*HQHUDO (OHFWULF
6*/�� 6*3�� 7%�� 7+/&� ���

*HQHUDO (OHFWULF
6*/�� 6*3�� 7%� ���

6./�� 6.3�� 7%� ���

&)���/ ���

0HUOLQ *HULQ &-���/� &.���+ ���0HUOLQ *HULQ

&.���+ ���

)LJXUH ����� :LWKVWDQG DQG &ORVLQJ &XUUHQW 5DWLQJV �:&5� IRU ��� 9 0D[LPXP 6ZLWFKHV 5DWHG
������� $PSHUHV DW ��� 9 0D[LPXP $SSOLFDWLRQ 9ROWDJH :LWK &RRUGLQDWHG &LUFXLW %UHDNHUV DV $SSOLFDEOH

WR &6$ 6WDQGDUGV
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��� $SSOLFDWLRQ 'DWD
6HH )LJXUH ���� IRU DSSOLFDWLRQ GDWD LQFOXGLQJ WKH UDQJH
RI ZLUH VL]HV IRU WKH WUDQVIHU VZLWFK·V SRZHU WHUPLQDOV�

8/�/LVWHG 6ROGHUOHVV 6FUHZ�7\SH 7HUPLQDOV
IRU ([WHUQDO 3RZHU &RQQHFWLRQV

6ZLWFK 1RUPDO� (PHUJHQF\� DQG /RDG 7HUPLQDOV6ZLWFK
5DWLQJ
�$PSV�

&DEOHV SHU

3ROH

5DQJH RI :LUH 6L]HV

�&RSSHU RU $OXPLQXP�

�� � ��� WR �� $:*

�� � ��� WR ���� $:*

��� � ��� WR ���� $:*

��� � �� WR ���� $:*

��� � �� WR ���� $:* �FRSSHU RQO\�

��� ���
� �� $:* WR ��� 0&0

��������
�
�

�� $:* WR ��� 0&0
���� $:* WR ��� 0&0

)LJXUH ����� $SSOLFDWLRQ 'DWD
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6HFWLRQ �� 2SHUDWLRQ

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
RSHQLQJ WKH HQFORVXUH�

���� YROWV DQG XQGHU�

:$51,1*

+DYH SUHYHQWLYH PDLQWHQDQFH SHUIRUPHG RQ WKH
WUDQVIHU VZLWFK DW UHJXODU LQWHUYDOV DIWHU LQVWDOODWLRQ� 6HH
6HFWLRQ � IRU SUHYHQWLYH PDLQWHQDQFH�

5HIHU WR WKH HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ
PDQXDO IRU RWKHU VWDUWXS DQG VHWXS SURFHGXUHV�

&RQWDFW DQ DXWKRUL]HG GLVWULEXWRU�GHDOHU WR LQVSHFW DQG
VHUYLFH WKH WUDQVIHU VZLWFK ZKHQ DQ\ ZHDU� GDPDJH�
GHWHULRUDWLRQ� RU PDOIXQFWLRQ RI WKH WUDQVIHU VZLWFK RU LWV
FRPSRQHQWV LV HYLGHQW RU VXVSHFWHG� GR QRW HQHUJL]H
WKH VZLWFK�

��� 6WDUWXS
3HUIRUP WKH IROORZLQJ SRZHUXS SURFHGXUH DIWHU
PDLQWHQDQFH RU VHUYLFH RI WKH VWDQGE\ V\VWHP WKDW
UHTXLUHV GLVFRQQHFWLRQ RI SRZHU VRXUFHV IURP WKH
WUDQVIHU VZLWFK� QRW IRU LQLWLDO VWDUWXS�

)RU LQLWLDO VWDUWXS� IROORZ WKH LQVWUXFWLRQV LQ WKH
LQVWDOODWLRQ VHFWLRQ RI WKH RSHUDWLRQ DQG LQVWDOODWLRQ
PDQXDO IRU WKH HOHFWULFDO FRQWUROV DQG
6HFWLRQ �³,QVWDOODWLRQ LQ WKLV PDQXDO�

5HDG DQG XQGHUVWDQG GRFXPHQWDWLRQ SURYLGHG ZLWK WKH
VZLWFK DQG ODEHOV DIIL[HG WR WKH VZLWFK� 5HYLHZ WKH
RSHUDWLRQ RI LQVWDOOHG DFFHVVRULHV�

)ROORZ WKH VWHSV EHORZ WR SRZHU XS WKH WUDQVIHU VZLWFK
DQG SUHSDUH LW IRU DXWRPDWLF RSHUDWLRQ�

3RZHUXS 3URFHGXUH

�� 3ODFH WKH JHQHUDWRU VHW PDVWHU VZLWFK LQ WKH 2))
SRVLWLRQ WR SUHYHQW VWDUWLQJ WKH JHQHUDWRU VHW�

�� 'LVFRQQHFW ERWK WKH QRUPDO DQG HPHUJHQF\ SRZHU
VRXUFHV E\ RSHQLQJ FLUFXLW EUHDNHUV RU VZLWFKHV
OHDGLQJ WR WKH WUDQVIHU VZLWFK�

�� 2SHQ WKH HQFORVXUH DQG FKHFN WKDW WKH ZLUH
KDUQHVVHV IRU WKH SRZHU VZLWFKLQJ GHYLFH DQG WKH

HOHFWULFDO FRQWUROV DUH SOXJJHG WRJHWKHU DW WKH LQOLQH
GLVFRQQHFW SOXJ� 6HH )LJXUH ����

�� )ROORZ WKH PDQXDO RSHUDWLRQ SURFHGXUH WR SUHSDUH
WKH WUDQVIHU VZLWFK IRU DXWRPDWLF RSHUDWLRQ� 6HH
6HFWLRQ ��� IRU LQVWUXFWLRQV�

�� &ORVH DQG ORFN WKH WUDQVIHU VZLWFK HQFORVXUH GRRU�
5HSODFH DQG WLJKWHQ DQ\ IDVWHQLQJ VFUHZV RQ WKH
HQFORVXUH GRRU�

�� 3UHSDUH WKH VWDQGE\ JHQHUDWRU VHW IRU RSHUDWLRQ�
&KHFN WKH RLO OHYHO� FRRODQW OHYHO� IXHO VXSSO\�
EDWWHULHV� DQG LWHPV VSHFLILHG E\ WKH JHQHUDWRU VHW
3UHVWDUW &KHFNOLVW RU VLPLODU LQVWUXFWLRQV LQ WKH
RSHUDWLRQ PDQXDO�

�� 3ODFH WKH JHQHUDWRU VHW PDVWHU VZLWFK LQ WKH $872
SRVLWLRQ� 7KH JHQHUDWRU VHW VKRXOG VWDUW�

�� :KHQ ORDGV DUH UHDG\ WR EH HQHUJL]HG� FORVH FLUFXLW
EUHDNHUV RU VZLWFKHV OHDGLQJ WR WKH WUDQVIHU VZLWFK�

127(
:KHQ DSSO\LQJ SRZHU WR WKH WUDQVIHU VZLWFK ZKRVH
HOHFWULFDO FRQWUROV KDYH ORVW SRZHU� WKH HQJLQH VWDUW
FRQWDFWV UHPDLQ FORVHG� VLJQDOLQJ WKH JHQHUDWRU WR
UXQ XQWLO WKH $76·V WLPH GHOD\ HQJLQH FRROGRZQ
�7'(&�� LI HTXLSSHG� HQGV�

�� 3HUIRUP DQ DXWRPDWLF RSHUDWLRQ WHVW� 6HH WKH
HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ
PDQXDO IRU LQVWUXFWLRQV�

5HIHU WR WKH HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ
PDQXDO IRU RWKHU VWDUWXS DQG VHWXS LQVWUXFWLRQV�

��� $XWRPDWLF 2SHUDWLRQ
7KH HOHFWULFDO FRQWUROV LQVWDOOHG LQ WKH XQLW SURYLGH
DXWRPDWLF RSHUDWLRQ� 5HIHU WR WKH HOHFWULFDO FRQWUROV
RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO IRU DXWRPDWLF
RSHUDWLRQ GHWDLOV DQG SURFHGXUHV� 6HH /LVW RI 5HODWHG
0DWHULDOV LQ WKH ,QWURGXFWLRQ VHFWLRQ LQ WKLV PDQXDO�

7KH WUDQVIHU VZLWFK HOHFWULFDO FRQWUROV FLUFXLWU\�
SURJUDPPLQJ� RU DFFHVVRULHV GHWHUPLQH ZKHQ D SRZHU
VRXUFH LV DFFHSWDEOH� KDV IDLOHG� RU KDV EHHQ UHVWRUHG
DQG RSHUDWHV DFFRUGLQJO\� )DLOXUH RI D SRZHU VRXUFH
RFFXUV ZKHQ WKH YROWDJH DQG�RU IUHTXHQF\ RQ RQH RU
PRUH SKDVHV IDOO EHORZ SUHVHW OLPLWV� $ SRZHU VRXUFH LV
DFFHSWDEOH ZKHQ WKH YROWDJH DQG IUHTXHQF\ RQ DOO
PRQLWRUHG SKDVHV ULVH DERYH SUHVHW OHYHOV� $ SRZHU
VRXUFH LV UHVWRUHG ZKHQ WKH YROWDJH DQG IUHTXHQF\
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UHWXUQ WR DFFHSWDEOH OHYHOV DIWHU IDLOXUH� 7\SLFDO
DXWRPDWLF RSHUDWLRQ LV GLYLGHG LQWR WZR VHTXHQFHV�

- )DLOXUH RI WKH QRUPDO SRZHU VRXUFH DQG WKH
UHVXOWLQJ WUDQVIHU WR WKH HPHUJHQF\ VRXUFH RU
(PHUJHQF\�

- 5HVWRUDWLRQRI WKHQRUPDO SRZHU VRXUFH DQG WKH
UHVXOWLQJ WUDQVIHU EDFN WR WKH QRUPDO VRXUFH RU
1RUPDO�

7KH IROORZLQJ VHFWLRQV EULHIO\ H[SODLQ WKHVH VHTXHQFHV
RI RSHUDWLRQ� ,QVWDOOHG FRQWUROOHU DFFHVVRULHV FDQ
FKDQJH WKH VHTXHQFH RI RSHUDWLRQ� 6HH WKH HOHFWULFDO
FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO IRU
VSHFLILFDWLRQV RQ WLPH GHOD\V� YROWDJH DQG IUHTXHQF\
OLPLWV� FRQWURO DGMXVWPHQWV� DQG DFFHVVRU\ LQIRUPDWLRQ�

����� )DLOXUH RI 1RUPDO 3RZHU
:KHQ WKH QRUPDO SRZHU VRXUFH IDLOV� WKH FRQWUROOHU
VWDUWV D WLPH GHOD\ FDOOHG WLPH GHOD\ HQJLQH VWDUW
�7'(6�� 7'(6 SUHYHQWV XQQHFHVVDU\ JHQHUDWRU
VWDUWXS GXULQJ VKRUW QRUPDO SRZHU LQWHUUXSWLRQV� ,I WKH
QRUPDO SRZHU VRXUFH LV UHVWRUHG EHIRUH 7'(6 HQGV� WKH
FRQWUROOHU UHVHWV WKH WLPH GHOD\� ,I WKH QRUPDO SRZHU
IDLOXUH SHUVLVWV DQG 7'(6 HQGV� WKH FRQWUROOHU LVVXHV D
VLJQDO WR VWDUW WKH VWDQGE\ �HPHUJHQF\� JHQHUDWRU WR
SURGXFH WKH HPHUJHQF\ SRZHU VRXUFH�

$IWHU VLJQDOLQJ WKH JHQHUDWRU WR VWDUW� WKH FRQWUROOHU
PRQLWRUV WKH HPHUJHQF\ SRZHU VRXUFH� :KHQ WKH
FRQWUROOHU GHWHUPLQHV WKDW WKH HPHUJHQF\ �JHQHUDWRU�
SRZHU VRXUFH LV DFFHSWDEOH LW VWDUWV D WLPH GHOD\ FDOOHG
WLPH GHOD\ QRUPDO WR HPHUJHQF\ �7'1(�� 7'1( DOORZV
HPHUJHQF\ SRZHU VRXUFH VWDELOL]DWLRQ EHIRUH ORDG
FRQQHFWLRQ DQG SUHYHQWV QXLVDQFH WUDQVIHUV GXULQJ
VKRUW SRZHU LQWHUUXSWLRQV� :KHQ 7'1( HQGV WKH
FRQWUROOHU VLJQDOV WKH SRZHU VZLWFKLQJ GHYLFH WR FRQQHFW
WKH ORDG WR WKH HPHUJHQF\ VRXUFH�

$IWHU ORDG WUDQVIHU WKH VZLWFKPHFKDQLFDOO\ ODWFKHV LQ WKH
HPHUJHQF\ SRVLWLRQ� VXSSO\LQJ HPHUJHQF\ VRXUFH
SRZHU WR WKH ORDG XQWLO QRUPDO SRZHU VRXUFH UHVWRUDWLRQ
DQG VWDELOL]DWLRQ�

����� 5HVWRUDWLRQ RI 1RUPDO 3RZHU
$IWHU QRUPDO SRZHU VRXUFH UHVWRUDWLRQ� WKH FRQWUROOHU
VWDUWV D WLPH GHOD\ FDOOHG WLPH GHOD\ HPHUJHQF\ WR
QRUPDO �7'(1�� ,I WKH QRUPDO SRZHU VRXUFH IDLOV EHIRUH
7'(1 HQGV� WKH WLPH GHOD\ UHVHWV� 7'(1 HQVXUHV
QRUPDO SRZHU VRXUFH VWDELOL]DWLRQ EHIRUH ORDG
UHFRQQHFWLRQ�

:KHQ WKH FRQWUROOHU GHWHUPLQHV WKDW WKH QRUPDO SRZHU
VRXUFH KDV PDLQWDLQHG DQ DFFHSWDEOH OHYHO DQG 7'(1

HQGV� WKH FRQWUROOHU VLJQDOV WKH SRZHU VZLWFKLQJ GHYLFH
WR UHFRQQHFW WKH ORDG WR WKH QRUPDO VRXUFH�

$IWHU ORDG WUDQVIHU WKH VZLWFKPHFKDQLFDOO\ ODWFKHV LQ WKH
QRUPDO SRVLWLRQ DQG WKH FRQWUROOHU VWDUWV D WLPH GHOD\
FDOOHG WLPH GHOD\ HQJLQH FRROGRZQ �7'(&�� LI HTXLSSHG�
7'(& DOORZV WKH HQJLQH DQG JHQHUDWRU WR UXQ XQORDGHG
DQG FRRO GRZQ EHIRUH VKXWGRZQ� :KHQ 7'(& H[SLUHV
WKH FRQWUROOHU VLJQDOV WKH JHQHUDWRU VHW WR VKXW GRZQ�

7KH JHQHUDWRU VHW FRQWUROOHU PD\ DOORZ WKH JHQHUDWRU WR
UXQ IRU DQ DGGLWLRQDO FRROGRZQ SHULRG DIWHU WKH WUDQVIHU
VZLWFK VLJQDOV D VKXWGRZQ� &RQVXOW WKH JHQHUDWRU VHW
RSHUDWLRQ PDQXDO IRU PRUH LQIRUPDWLRQ�

��� 0DQXDO 2SHUDWLRQ
7R WHVW RU WURXEOHVKRRW WKH WUDQVIHU VZLWFK PDQXDOO\
RSHUDWH WKH SRZHU VZLWFKLQJ GHYLFH DV GHVFULEHG LQ WKH
IROORZLQJ SURFHGXUH�

$FFLGHQWDO VWDUWLQJ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

:$51,1*

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

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
RSHQLQJ WKH HQFORVXUH�

���� YROWV DQG XQGHU�

:$51,1*

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
VHUYLFLQJ� ,QVWDOO WKH EDUULHU DIWHU
DGMXVWPHQWV� PDLQWHQDQFH� RU
VHUYLFLQJ�

���� YROWV DQG XQGHU�

:$51,1*

6HUYLFLQJ WKH WUDQVIHU VZLWFK� +D]DUGRXV YROWDJH FDQ
FDXVH VHYHUH LQMXU\RU GHDWK� 'HHQHUJL]H DOO SRZHU VRXUFHV
EHIRUH VHUYLFLQJ� 2SHQ WKHPDLQ FLUFXLW EUHDNHUV RI DOO WUDQVIHU
VZLWFK SRZHU VRXUFHV DQG GLVDEOH DOO JHQHUDWRU VHWV DV
IROORZV� ��� 0RYH DOO JHQHUDWRU VHW PDVWHU FRQWUROOHU VZLWFKHV
WR WKH 2)) SRVLWLRQ� ��� 'LVFRQQHFW SRZHU WR DOO EDWWHU\
FKDUJHUV� ���'LVFRQQHFW DOO EDWWHU\ FDEOHV� QHJDWLYH ���� OHDGV
ILUVW� 5HFRQQHFW QHJDWLYH ���� OHDGV ODVWZKHQ UHFRQQHFWLQJ WKH
EDWWHU\ FDEOHV DIWHU VHUYLFLQJ� )ROORZ WKHVH SUHFDXWLRQV WR
SUHYHQW WKH VWDUWLQJ RI JHQHUDWRU VHWV E\ DQ DXWRPDWLF WUDQVIHU
VZLWFK� UHPRWH VWDUW�VWRS VZLWFK� RU HQJLQH VWDUW FRPPDQG
IURP D UHPRWH FRPSXWHU� %HIRUH VHUYLFLQJ DQ\ FRPSRQHQWV
LQVLGH WKH HQFORVXUH� ��� 5HPRYH ULQJV� ZULVWZDWFK� DQG
MHZHOU\� ��� 6WDQG RQ D GU\� DSSURYHG HOHFWULFDOO\ LQVXODWHG
PDW� ��� 7HVW FLUFXLWV ZLWK D YROWPHWHU WR YHULI\ WKDW WKH\ DUH
GHHQHUJL]HG�

127,&(
,PSURSHU RSHUDWRU KDQGOH XVDJH� 8VH WKHPDQXDO RSHUDWRU
KDQGOH RQ WKH WUDQVIHU VZLWFK IRU PDLQWHQDQFH SXUSRVHV RQO\�
5HWXUQ WKH WUDQVIHU VZLWFK WR WKH QRUPDO SRVLWLRQ� 5HPRYH WKH
PDQXDO RSHUDWRU KDQGOH� LI XVHG� DQG VWRUH LW LQ WKH SODFH
SURYLGHG RQ WKH WUDQVIHU VZLWFK ZKHQ VHUYLFH LV FRPSOHWHG�

0DQXDO 2SHUDWLRQ 3URFHGXUH

�� 3UHYHQW WKH JHQHUDWRU VHW IURP VWDUWLQJ E\ SODFLQJ
WKH JHQHUDWRU VHW PDVWHU VZLWFK LQ WKH 2))
SRVLWLRQ� GLVFRQQHFWLQJ SRZHU WR WKH JHQHUDWRU
HQJLQH VWDUW EDWWHU\ FKDUJHU� LI LQVWDOOHG� DQG
GLVFRQQHFWLQJ DOO JHQHUDWRU HQJLQH VWDUW EDWWHULHV�
QHJDWLYH ���� OHDGV ILUVW�

�� 'LVFRQQHFW %27+ WKH QRUPDO DQG HPHUJHQF\
SRZHU VRXUFHV E\ RSHQLQJ XSVWUHDP FLUFXLW
EUHDNHUV RU VZLWFKHV WR WKH WUDQVIHU VZLWFK�

�� 2SHQ WKH WUDQVIHU VZLWFK HQFORVXUH GRRU�

�� ,QVHUW WKH PDQXDO RSHUDWRU KDQGOH� D 3KLOOLSV
VFUHZGULYHU� RU D VLPLODU WRRO ZLWK DQ
HOHFWULFDOO\�LQVXODWLQJ KDQGOH LQWR WKH KROH ORFDWHG
RQ WKH IO\ZKHHO DW WKH OHIW RI WKH FRQWDFWRU�
)LJXUH ��� DQG )LJXUH ��� VKRZ WKH ORFDWLRQ RI WKH
IO\ZKHHO� $ OHWWHU VWDPSHG RQ WKH RXWHU SDUW RI WKH
IO\ZKHHO VKRZV WKH VZLWFK SRVLWLRQ ZKHQ YLHZHG
IURP WKH IURQW RI WKH HQFORVXUH� )LJXUH ��� VKRZV
WKH IO\ZKHHO SRVLWLRQV� 7KH OHWWHU ( LV YLVLEOH LI WKH
VZLWFK LV LQ WKH HPHUJHQF\ SRVLWLRQ >ORDG LV
FRQQHFWHG WR WKH HPHUJHQF\ �VWDQGE\� SRZHU
VRXUFH@� 7KH OHWWHU 1 LV YLVLEOH LI WKH VZLWFK LV LQ WKH
QRUPDO SRVLWLRQ >ORDG LV FRQQHFWHG WR WKH QRUPDO
�XWLOLW\� SRZHU VRXUFH@�

�

$�������

�� )O\ZKHHO

)LJXUH ���� 7\SLFDO &RQWDFWRU� ������� $PSV

�

$'9�����&�%

�� )O\ZKHHO

)LJXUH ���� 7\SLFDO &RQWDFWRU� �������� $PSV
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�

�

�

�

�������$

�

�

�� )O\ZKHHO
�� /HWWHU 1 VKRZV VZLWFK LQ WKH QRUPDO SRVLWLRQ
�� 0DQXDO RSHUDWRU KDQGOH LQVHUWHG LQWR WKH KROH LQ WKH IO\ZKHHO
�� 0RYH KDQGOH XS WR VHOHFW WKH HPHUJHQF\ SRVLWLRQ
�� /HWWHU ( VKRZV VZLWFK LQ WKH HPHUJHQF\ SRVLWLRQ
�� 0RYH KDQGOH GRZQ WR VHOHFW WKH QRUPDO SRVLWLRQ

)LJXUH ���� 0DQXDO 2SHUDWLRQ RI &RQWDFWRU

127(
$ FRQWDFWRU LQ QRUPDO DQG VHUYLFHDEOH FRQGLWLRQ
WUDQVIHUV VPRRWKO\ ZLWKRXW ELQGLQJ ZKHQ RSHUDWHG
PDQXDOO\� 'R QRW SODFH WKH WUDQVIHU VZLWFK LQWR
VHUYLFH LI WKH FRQWDFWRU GRHV QRW PDQXDOO\ RSHUDWH
VPRRWKO\ ZLWKRXW ELQGLQJ� FRQWDFW DQ DXWKRUL]HG
GLVWULEXWRU�GHDOHU WR VHUYLFH WKH FRQWDFWRU�

�� 0RYH WKH PDQXDO RSHUDWRU KDQGOH XS WR URWDWH WKH
IO\ZKHHO WR PDQXDOO\ RSHUDWH WKH VZLWFK LQWR WKH
HPHUJHQF\ SRVLWLRQ� 6HH )LJXUH ���� 0RYH WKH
PDQXDO RSHUDWRU KDQGOH GRZQ WR URWDWH WKH

IO\ZKHHO WR PDQXDOO\ RSHUDWH WKH VZLWFK LQWR WKH
QRUPDO SRVLWLRQ� 6HH )LJXUH ����

�� 0DQXDOO\ F\FOH WKH FRQWDFWRU EHWZHHQ SRVLWLRQV WR
YHULI\ WKDW LW RSHUDWHV VPRRWKO\ ZLWKRXW ELQGLQJ�

�� 0DQXDOO\ RSHUDWH WKH VZLWFK WR VHOHFW WKH QRUPDO
SRVLWLRQ IRU DXWRPDWLF RSHUDWLRQ�

�� 5HPRYH WKH PDQXDO RSHUDWRU KDQGOH RU RWKHU WRRO
XVHG WR PDQXDOO\ RSHUDWH WKH VZLWFK� 5HWXUQ WKH
PDQXDO RSHUDWRU KDQGOH WR LWV VWRUDJH ORFDWLRQ RQ
WKH WUDQVIHU VZLWFK�

�� &ORVH DQG ORFN WKH WUDQVIHU VZLWFK HQFORVXUH GRRU�

��� 5HFRQQHFW SRZHU VXSSOLHV WR WKH WUDQVIHU VZLWFK�

127(
:KHQ DSSO\LQJ SRZHU WR D WUDQVIHU VZLWFK ZKRVH
HOHFWULFDO FRQWUROV KDYH ORVW SRZHU� WKH HQJLQH VWDUW
FRQWDFWV UHPDLQ FORVHG� VLJQDOLQJ WKH JHQHUDWRU WR
UXQ XQWLO WKH $76·V WLPH GHOD\ HQJLQH FRROGRZQ
�7'(&�� LI HTXLSSHG� HQGV�

��� 5HFRQQHFW WKH JHQHUDWRU HQJLQH VWDUW EDWWHU\
FDEOHV� QHJDWLYH ���� OHDGV ODVW DQG UHFRQQHFW
SRZHU WR WKH JHQHUDWRU HQJLQH VWDUW EDWWHU\
FKDUJHU� LI LQVWDOOHG� 0RYH WKH JHQHUDWRU VHWPDVWHU
VZLWFK WR WKH $872 �DXWRPDWLF� SRVLWLRQ� 7KH
JHQHUDWRU PD\ VWDUW DQG UXQ IRU D ZKLOH �VHH 127(
DERYH��
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6HFWLRQ �� $FFHVVRULHV

0RVW DFFHVVRULHV IRU WKH WUDQVIHU VZLWFK FRYHUHG E\ WKLV
PDQXDO DUH FRQWUROOHU DFFHVVRULHV� )RU FRQWUROOHU
DFFHVVRU\ LQIRUPDWLRQ DQG SURFHGXUHV� UHIHU WR WKH
RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO IRU WKH HOHFWULFDO
FRQWUROV VSHFLILHG E\ WKH SDUW QXPEHU PRGHO FRGH
VKRZQ RQ WKH WUDQVIHU VZLWFK QDPHSODWH� 6HH 6HFWLRQV
��� DQG ��� IRU QDPHSODWH DQG SDUW QXPEHU PRGHO FRGH
LQIRUPDWLRQ� 6HH WKH /LVW RI 5HODWHG 0DWHULDOV LQ WKH
,QWURGXFWLRQ VHFWLRQ LQ WKLV PDQXDO�

$FFLGHQWDO VWDUWLQJ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

:$51,1*

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

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
RSHQLQJ WKH HQFORVXUH�

���� YROWV DQG XQGHU�

:$51,1*

*URXQGLQJ HOHFWULFDO HTXLSPHQW� +D]DUGRXV YROWDJH FDQ
FDXVH VHYHUH LQMXU\ RU GHDWK� (OHFWURFXWLRQ LV SRVVLEOH
ZKHQHYHU HOHFWULFLW\ LV SUHVHQW� 2SHQ WKH PDLQ FLUFXLW
EUHDNHUV RI DOO SRZHU VRXUFHV EHIRUH VHUYLFLQJ WKH HTXLSPHQW�
&RQILJXUH WKH LQVWDOODWLRQ WR HOHFWULFDOO\ JURXQG WKH JHQHUDWRU
VHW� WUDQVIHU VZLWFK� DQG UHODWHG HTXLSPHQW DQG HOHFWULFDO
FLUFXLWV WR FRPSO\ZLWK DSSOLFDEOH FRGHV DQGVWDQGDUGV� 1HYHU
FRQWDFW HOHFWULFDO OHDGV RU DSSOLDQFHV ZKHQ VWDQGLQJ LQ ZDWHU
RURQZHW JURXQGEHFDXVH WKHVHFRQGLWLRQV LQFUHDVH WKH ULVNRI
HOHFWURFXWLRQ�

+D]DUGRXV YROWDJH FDQ FDXVH VHYHUH LQMXU\ RU GHDWK� 7R
SUHYHQW HOHFWULFDO VKRFN GLVFRQQHFW WKH KDUQHVV SOXJ EHIRUH
LQVWDOOLQJ DFFHVVRULHV WKDW ZLOO EH FRQQHFWHG WR WUDQVIRUPHU
DVVHPEO\ SULPDU\ WHUPLQDOV ��� ��� ��� DQG ��� 7HUPLQDOV DUH
DW OLQH YROWDJH� �0RGHOV ZLWK (���� 6���� 6����� ���� 5����
DQG 5�� FRQWUROV RQO\�

,QVWDOOLQJ DFFHVVRULHV WR WKH WUDQVIRUPHU DVVHPEO\�
+D]DUGRXV YROWDJH FDQ FDXVH VHYHUH LQMXU\ RU GHDWK� 7R
SUHYHQW HOHFWULFDO VKRFN GLVFRQQHFW WKH KDUQHVV SOXJ EHIRUH
LQVWDOOLQJDFFHVVRULHV WKDWZLOO EH FRQQHFWHG WR WKH WUDQVIRUPHU
DVVHPEO\ SULPDU\ WHUPLQDOV RQ PLFURSURFHVVRU ORJLF PRGHOV�
7HUPLQDOV DUH DW OLQH YROWDJH�

0DNLQJ OLQH RU DX[LOLDU\ FRQQHFWLRQV� +D]DUGRXV YROWDJH
FDQ FDXVH VHYHUH LQMXU\ RU GHDWK� 7R SUHYHQW HOHFWULFDO
VKRFNGHHQHUJL]H WKHQRUPDOSRZHU VRXUFHEHIRUHPDNLQJDQ\
OLQH RU DX[LOLDU\ FRQQHFWLRQV�
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+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
VHUYLFLQJ� ,QVWDOO WKH EDUULHU DIWHU
DGMXVWPHQWV� PDLQWHQDQFH� RU
VHUYLFLQJ�

���� YROWV DQG XQGHU�

:$51,1*

7HVWLQJ OLYH HOHFWULFDO FLUFXLWV� +D]DUGRXV YROWDJH RU
FXUUHQW FDQFDXVHVHYHUH LQMXU\ RUGHDWK� +DYH WUDLQHG DQG
TXDOLILHG SHUVRQQHO WDNH GLDJQRVWLF PHDVXUHPHQWV RI OLYH
FLUFXLWV� 8VH DGHTXDWHO\ UDWHG WHVW HTXLSPHQW ZLWK HOHFWULFDOO\
LQVXODWHG SUREHV DQG IROORZ WKH LQVWUXFWLRQV RI WKH WHVW
HTXLSPHQW PDQXIDFWXUHU ZKHQ SHUIRUPLQJ YROWDJH WHVWV�
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ SHUIRUPLQJ YROWDJH
WHVWV� ��� 5HPRYH ULQJV� ZULVWZDWFK� DQG MHZHOU\� ��� 6WDQGRQ
DGU\� DSSURYHGHOHFWULFDOO\ LQVXODWHGPDW� ��� 'RQRW WRXFK WKH
HQFORVXUH RU FRPSRQHQWV LQVLGH WKH HQFORVXUH� ��� %H
SUHSDUHG IRU WKH V\VWHP WR RSHUDWH DXWRPDWLFDOO\�
���� YROWV DQG XQGHU�

6HUYLFLQJ WKH WUDQVIHU VZLWFK� +D]DUGRXV YROWDJH FDQ
FDXVH VHYHUH LQMXU\RU GHDWK� 'HHQHUJL]H DOO SRZHU VRXUFHV
EHIRUH VHUYLFLQJ� 2SHQ WKHPDLQ FLUFXLW EUHDNHUV RI DOO WUDQVIHU
VZLWFK SRZHU VRXUFHV DQG GLVDEOH DOO JHQHUDWRU VHWV DV
IROORZV� ��� 0RYH DOO JHQHUDWRU VHW PDVWHU FRQWUROOHU VZLWFKHV
WR WKH 2)) SRVLWLRQ� ��� 'LVFRQQHFW SRZHU WR DOO EDWWHU\
FKDUJHUV� ���'LVFRQQHFW DOO EDWWHU\ FDEOHV� QHJDWLYH ���� OHDGV
ILUVW� 5HFRQQHFW QHJDWLYH ���� OHDGV ODVWZKHQ UHFRQQHFWLQJ WKH
EDWWHU\ FDEOHV DIWHU VHUYLFLQJ� )ROORZ WKHVH SUHFDXWLRQV WR
SUHYHQW WKH VWDUWLQJ RI JHQHUDWRU VHWV E\ DQ DXWRPDWLF WUDQVIHU
VZLWFK� UHPRWH VWDUW�VWRS VZLWFK� RU HQJLQH VWDUW FRPPDQG
IURP D UHPRWH FRPSXWHU� %HIRUH VHUYLFLQJ DQ\ FRPSRQHQWV
LQVLGH WKH HQFORVXUH� ��� 5HPRYH ULQJV� ZULVWZDWFK� DQG
MHZHOU\� ��� 6WDQG RQ D GU\� DSSURYHG HOHFWULFDOO\ LQVXODWHG
PDW� ��� 7HVW FLUFXLWV ZLWK D YROWPHWHU WR YHULI\ WKDW WKH\ DUH
GHHQHUJL]HG�

6HUYLFLQJ WKH WUDQVIHU VZLWFK FRQWUROV DQG DFFHVVRULHV
ZLWKLQ WKH HQFORVXUH� +D]DUGRXV YROWDJH FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� 'LVFRQQHFW WKH WUDQVIHU VZLWFK
FRQWUROVDW WKH LQOLQHFRQQHFWRU WRGHHQHUJL]H WKHFLUFXLWERDUGV
DQG ORJLF FLUFXLWU\ EXW DOORZ WKH WUDQVIHU VZLWFK WR FRQWLQXH WR
VXSSO\ SRZHU WR WKH ORDG� 'LVFRQQHFW DOO SRZHU VRXUFHV WR
DFFHVVRULHV WKDW DUHPRXQWHGZLWKLQ WKH HQFORVXUH EXW DUH QRW
ZLUHG WKURXJK WKH FRQWUROV DQG GHHQHUJL]HG E\ LQOLQH
FRQQHFWRU VHSDUDWLRQ� 7HVW FLUFXLWV ZLWK D YROWPHWHU WR YHULI\
WKDW WKH\ DUH GHHQHUJL]HG EHIRUH VHUYLFLQJ�

0DLQ VKDIW DX[LOLDU\ FRQWDFWV �VWDQGDUG RU DFFHVVRU\
.$��� RU .'���� DUH LVRODWHG FRQWDFWV WKDW RSHUDWH ZLWK
WKH PDLQ SRZHU VZLWFK WR SURYLGH D SRVLWLYH LQGLFDWLRQ RI
FRQWDFWRU SRVLWLRQ� (DFK VHW RI DX[LOLDU\ FRQWDFWV
SURYLGHV RQH FRQWDFW FORVHG LQ WKH HPHUJHQF\ SRVLWLRQ
DQG RQH FRQWDFW FORVHG LQ WKH QRUPDO SRVLWLRQ IRU
FRQQHFWLRQ WR FXVWRPHU FLUFXLWU\� 7KH FRQWDFWRU FDQ
KDYH D PD[LPXP RI WZR VHWV RI DX[LOLDU\ FRQWDFWV�

)LJXUH ��� DQG )LJXUH ��� VKRZ WKH ORFDWLRQV RI WKH ILUVW
VHW RI DX[LOLDU\ FRQWDFWV RQ WKH FRQWDFWRU DVVHPEOLHV�
7KH ��� YROW PD[LPXP VZLWFKHV GR QRW LQFOXGH DX[LOLDU\
FRQWDFWV DV VWDQGDUG HTXLSPHQW� 7KH ��� YROW
PD[LPLPXP VZLWFKHV LQFOXGH RQH VHW RI DX[LOLDU\
FRQWDFWV� ODEHOHG $� DQG $�� DV VWDQGDUG HTXLSPHQW�
7KH WDEOH LQ )LJXUH ��� OLVWV WKH DFFHVVRU\ QXPEHUV IRU
DGGLWLRQDO VHWV RI DX[LOLDU\ FRQWDFWV�

�

$�������

�

�� 0DLQ VKDIW DX[LOLDU\ FRQWDFW FORVHG RQ QRUPDO SRVLWLRQ�
�� 0DLQ VKDIW DX[LOLDU\ FRQWDFW FORVHG RQ HPHUJHQF\ SRVLWLRQ�

)LJXUH ���� /RFDWLRQ RI )LUVW 6HW RI $X[LOLDU\
&RQWDFWV RQ ������� $PS &RQWDFWRUV

�

$'9������'

�

�� 0DLQ VKDIW DX[LOLDU\ FRQWDFW FORVHG RQ QRUPDO SRVLWLRQ�
�� 0DLQ VKDIW DX[LOLDU\ FRQWDFW FORVHG RQ HPHUJHQF\ SRVLWLRQ�

)LJXUH ���� /RFDWLRQ RI )LUVW 6HW RI $X[LOLDU\
&RQWDFWV RQ �������� $PS &RQWDFWRUV
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$FFHVVRU\
1XPEHU 'HVFULSWLRQ

.$����3 )LUVW VHW RI DX[LOLDU\ FRQWDFWV IRU ��� YROW
PD[LPXP VZLWFKHV

.$����5 7ZR VHWV RI DX[LOLDU\ FRQWDFWV IRU ��� YROW
PD[LPXP VZLWFKHV

.$����1 2QH DGGLWLRQDO VHW RI DX[LOLDU\ FRQWDFWV IRU
��� YROW PD[LPXP VZLWFKHV ZLWK VROLG�VWDWH
FRQWUROV

.'����1 2QH DGGLWLRQDO VHW RI DX[LOLDU\ FRQWDFWV IRU
��� YROW PD[LPXP VZLWFKHV ZLWK
PLFURSURFHVVRU FRQWUROV

)LJXUH ���� $X[LOLDU\ &RQWDFW $FFHVVRU\ 1XPEHUV

)LJXUH ��� VKRZV WKH DX[LOLDU\ FRQWDFW WHUPLQDOV�
7HUPLQDOV ������ FRQQHFW WR WKH ILUVW VHW RI FRQWDFWV�
7HUPLQDOV ������ FRQQHFW WR WKH VHFRQG VHW RI FRQWDFWV�
(DFK FRQWDFW LV UDWHG �� DPSHUHV� ��� 9$& PD[LPXP�

�������

��

�� ��

��

��

�� ��

��

���1

6KRZQ ZLWK FRQWDFWRU LQ WKH QRUPDO SRVLWLRQ

)LJXUH ���� $X[LOLDU\ &RQWDFW &RQQHFWLRQV
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1RWHV
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6HFWLRQ �� 6FKHGXOHG 0DLQWHQDQFH

6FKHGXOHG SUHYHQWLYH PDLQWHQDQFH HQVXUHV VDIH DQG
UHOLDEOH RSHUDWLRQ DQG H[WHQGV WKH OLIH RI WKH WUDQVIHU
VZLWFK� 3UHYHQWLYH PDLQWHQDQFH LQFOXGHV SHULRGLF
WHVWLQJ� FOHDQLQJ� LQVSHFWLRQ� DQG UHSODFLQJ ZRUQ RU
PLVVLQJ FRPSRQHQWV�

$ ORFDO DXWKRUL]HG GLVWULEXWRU�GHDOHU FDQ SURYLGH
FRPSOHWH SUHYHQWLYH PDLQWHQDQFH DQG VHUYLFHV WR NHHS
WKH WUDQVIHU VZLWFK LQ WRS FRQGLWLRQ� &RQWDFW D ORFDO
GLVWULEXWRU�GHDOHU IRU DGGLWLRQDO LQIRUPDWLRQ� 6HH WKH
6HUYLFH $VVLVWDQFH VHFWLRQ LQ WKH ,QWURGXFWLRQ IRU
LQIRUPDWLRQ RQ ORFDWLQJ D ORFDO GLVWULEXWRU�GHDOHU�

5HDG WKLV HQWLUH VHFWLRQ FDUHIXOO\ EHIRUH DWWHPSWLQJ DQ\
PDLQWHQDQFH RU VHUYLFH� 8QOHVV RWKHUZLVH VSHFLILHG�
KDYH PDLQWHQDQFH RU VHUYLFH SHUIRUPHG E\ DQ
DXWKRUL]HG GLVWULEXWRU�GHDOHU WKDW KDV WUDLQHG DQG
TXDOLILHG SHUVRQQHO ZKR IROORZ DOO DSSOLFDEOH FRGHV DQG
VWDQGDUGV�

.HHS UHFRUGV RI DOO PDLQWHQDQFH RU VHUYLFH�

5HSODFH DOO EDUULHUV DQG FORVH DQG ORFN WKH HQFORVXUH
GRRU EHIRUH UHDSSO\LQJ SRZHU�

$FFLGHQWDO VWDUWLQJ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

:$51,1*

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

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
RSHQLQJ WKH HQFORVXUH�

���� YROWV DQG XQGHU�

:$51,1*

*URXQGLQJ HOHFWULFDO HTXLSPHQW� +D]DUGRXV YROWDJH FDQ
FDXVH VHYHUH LQMXU\ RU GHDWK� (OHFWURFXWLRQ LV SRVVLEOH
ZKHQHYHU HOHFWULFLW\ LV SUHVHQW� 2SHQ WKH PDLQ FLUFXLW
EUHDNHUV RI DOO SRZHU VRXUFHV EHIRUH VHUYLFLQJ WKH HTXLSPHQW�
&RQILJXUH WKH LQVWDOODWLRQ WR HOHFWULFDOO\ JURXQG WKH JHQHUDWRU
VHW� WUDQVIHU VZLWFK� DQG UHODWHG HTXLSPHQW DQG HOHFWULFDO
FLUFXLWV WR FRPSO\ZLWK DSSOLFDEOH FRGHV DQGVWDQGDUGV� 1HYHU
FRQWDFW HOHFWULFDO OHDGV RU DSSOLDQFHV ZKHQ VWDQGLQJ LQ ZDWHU
RURQZHW JURXQGEHFDXVH WKHVHFRQGLWLRQV LQFUHDVH WKH ULVNRI
HOHFWURFXWLRQ�
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+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
VHUYLFLQJ� ,QVWDOO WKH EDUULHU DIWHU
DGMXVWPHQWV� PDLQWHQDQFH� RU
VHUYLFLQJ�

���� YROWV DQG XQGHU�

:$51,1*

6HUYLFLQJ WKH WUDQVIHU VZLWFK� +D]DUGRXV YROWDJH FDQ
FDXVH VHYHUH LQMXU\RU GHDWK� 'HHQHUJL]H DOO SRZHU VRXUFHV
EHIRUH VHUYLFLQJ� 2SHQ WKHPDLQ FLUFXLW EUHDNHUV RI DOO WUDQVIHU
VZLWFK SRZHU VRXUFHV DQG GLVDEOH DOO JHQHUDWRU VHWV DV
IROORZV� ��� 0RYH DOO JHQHUDWRU VHW PDVWHU FRQWUROOHU VZLWFKHV
WR WKH 2)) SRVLWLRQ� ��� 'LVFRQQHFW SRZHU WR DOO EDWWHU\
FKDUJHUV� ���'LVFRQQHFW DOO EDWWHU\ FDEOHV� QHJDWLYH ���� OHDGV
ILUVW� 5HFRQQHFW QHJDWLYH ���� OHDGV ODVWZKHQ UHFRQQHFWLQJ WKH
EDWWHU\ FDEOHV DIWHU VHUYLFLQJ� )ROORZ WKHVH SUHFDXWLRQV WR
SUHYHQW WKH VWDUWLQJ RI JHQHUDWRU VHWV E\ DQ DXWRPDWLF WUDQVIHU
VZLWFK� UHPRWH VWDUW�VWRS VZLWFK� RU HQJLQH VWDUW FRPPDQG
IURP D UHPRWH FRPSXWHU� %HIRUH VHUYLFLQJ DQ\ FRPSRQHQWV
LQVLGH WKH HQFORVXUH� ��� 5HPRYH ULQJV� ZULVWZDWFK� DQG
MHZHOU\� ��� 6WDQG RQ D GU\� DSSURYHG HOHFWULFDOO\ LQVXODWHG
PDW� ��� 7HVW FLUFXLWV ZLWK D YROWPHWHU WR YHULI\ WKDW WKH\ DUH
GHHQHUJL]HG�

6HUYLFLQJ WKH WUDQVIHU VZLWFK FRQWUROV DQG DFFHVVRULHV
ZLWKLQ WKH HQFORVXUH� +D]DUGRXV YROWDJH FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� 'LVFRQQHFW WKH WUDQVIHU VZLWFK
FRQWUROVDW WKH LQOLQHFRQQHFWRU WRGHHQHUJL]H WKHFLUFXLWERDUGV
DQG ORJLF FLUFXLWU\ EXW DOORZ WKH WUDQVIHU VZLWFK WR FRQWLQXH WR
VXSSO\ SRZHU WR WKH ORDG� 'LVFRQQHFW DOO SRZHU VRXUFHV WR
DFFHVVRULHV WKDW DUHPRXQWHGZLWKLQ WKH HQFORVXUH EXW DUH QRW
ZLUHG WKURXJK WKH FRQWUROV DQG GHHQHUJL]HG E\ LQOLQH
FRQQHFWRU VHSDUDWLRQ� 7HVW FLUFXLWV ZLWK D YROWPHWHU WR YHULI\
WKDW WKH\ DUH GHHQHUJL]HG EHIRUH VHUYLFLQJ�

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

0RYLQJ URWRU�

:$51,1*

127,&(
+DUGZDUH GDPDJH� 7KH WUDQVIHU VZLWFK PD\ XVH ERWK
$PHULFDQ6WDQGDUG DQGPHWULF KDUGZDUH� 8VH WKH FRUUHFW VL]H
WRROV WR SUHYHQW URXQGLQJ RI WKH EROW KHDGV DQG QXWV�

127,&(
:KHQ UHSODFLQJ KDUGZDUH� GR QRW VXEVWLWXWH ZLWK LQIHULRU
JUDGH KDUGZDUH� 6FUHZV DQG QXWV DUH DYDLODEOH LQ GLIIHUHQW
KDUGQHVV UDWLQJV� 7R LQGLFDWH KDUGQHVV� $PHULFDQ 6WDQGDUG
KDUGZDUH XVHV D VHULHV RI PDUNLQJV� DQG PHWULF KDUGZDUH
XVHV DQXPHULF V\VWHP� &KHFN WKHPDUNLQJV RQ WKH EROW KHDGV
DQG QXWV IRU LGHQWLILFDWLRQ�

127,&(
(OHFWURVWDWLF GLVFKDUJH GDPDJH� (OHFWURVWDWLF GLVFKDUJH
�(6'� GDPDJHV HOHFWURQLF FLUFXLW ERDUGV� 3UHYHQW
HOHFWURVWDWLF GLVFKDUJH GDPDJH E\ ZHDULQJ DQ DSSURYHG
JURXQGLQJ ZULVW VWUDS ZKHQ KDQGOLQJ HOHFWURQLF FLUFXLW ERDUGV
RU LQWHJUDWHG FLUFXLWV� $Q DSSURYHG JURXQGLQJ ZULVW VWUDS
SURYLGHV D KLJK UHVLVWDQFH �DERXW � PHJRKP�� QRW D GLUHFW
VKRUW� WR JURXQG�

��� ,QVSHFWLRQ DQG 6HUYLFH
&RQWDFW DQ DXWKRUL]HG GLVWULEXWRU�GHDOHU WR LQVSHFW DQG
VHUYLFH WKH WUDQVIHU VZLWFK ZKHQ DQ\ ZHDU� GDPDJH�
GHWHULRUDWLRQ� RU PDOIXQFWLRQ RI WKH WUDQVIHU VZLWFK RU LWV
FRPSRQHQWV LV HYLGHQW RU VXVSHFWHG�

����� *HQHUDO ,QVSHFWLRQ
([WHUQDO ,QVSHFWLRQ� .HHS WKH WUDQVIHU VZLWFK FOHDQ
DQG LQ JRRG FRQGLWLRQ E\ SHUIRUPLQJ D ZHHNO\ JHQHUDO
H[WHUQDO LQVSHFWLRQ RI WKH WUDQVIHU VZLWFK� /RRN IRU DQ\
VLJQV RI YLEUDWLRQ� OHDNDJH� H[FHVVLYH QRLVH�
WHPSHUDWXUH� FRQWDPLQDWLRQ� RU GHWHULRUDWLRQ� 5HPRYH
DFFXPXODWLRQV RI GLUW� GXVW� DQG RWKHU FRQWDPLQDQWV
IURP WKH WUDQVIHU VZLWFK·V H[WHUQDO FRPSRQHQWV RU
HQFORVXUH ZLWK D YDFXXP FOHDQHU RU E\ ZLSLQJ ZLWK D GU\
FORWK RU EUXVK� 'R QRW XVH FRPSUHVVHG DLU WR FOHDQ WKH
VZLWFK EHFDXVH LW FDQ FDXVH GHEULV WR ORGJH LQ WKH
FRPSRQHQWV DQG FDXVH GDPDJH� 5HSODFH DQ\ ZRUQ�
PLVVLQJ� RU EURNHQ H[WHUQDO FRPSRQHQWV ZLWK
PDQXIDFWXUHU�UHFRPPHQGHG UHSODFHPHQW SDUWV�
&RQWDFW D ORFDO DXWKRUL]HG GLVWULEXWRU�GHDOHU IRU VSHFLILF
SDUW LQIRUPDWLRQ DQG SDUW RUGHULQJ� 7LJKWHQ ORRVH
H[WHUQDO KDUGZDUH�
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,QWHUQDO ,QVSHFWLRQ� 'LVFRQQHFW DOO SRZHU VRXUFHV�
RSHQ WKH WUDQVIHU VZLWFK HQFORVXUH GRRU� DQG LQVSHFW
LQWHUQDO FRPSRQHQWV HYHU\ VL[ PRQWKV RU ZKHQ DQ\
FRQGLWLRQ QRWLFHG GXULQJ DQ H[WHUQDO LQVSHFWLRQ PD\
KDYH DIIHFWHG LQWHUQDO FRPSRQHQWV�

&RQWDFW DQ DXWKRUL]HG GLVWULEXWRU�GHDOHU WR LQVSHFW DQG
VHUYLFH WKH WUDQVIHU VZLWFK LI DQ\ RI WKH IROORZLQJ
FRQGLWLRQV DUH IRXQG LQVLGH WKH WUDQVIHU VZLWFK�

- $FFXPXODWLRQV RI GLUW� GXVW� PRLVWXUH� RU RWKHU
FRQWDPLQDQWV

- 6LJQV RI FRUURVLRQ

- :RUQ� PLVVLQJ� RU EURNHQ FRPSRQHQWV

- /RRVH KDUGZDUH

- :LUH RU FDEOH LQVXODWLRQ GHWHULRUDWLRQ� FXWV� RU
DEUDVLRQ

- 6LJQV RI RYHUKHDWLQJ RU ORRVH FRQQHFWLRQV�
GLVFRORUDWLRQ RI PHWDO� PHOWHG SODVWLF� RU D EXUQLQJ
RGRU

- 2WKHU HYLGHQFH RI ZHDU� GDPDJH� GHWHULRUDWLRQ� RU
PDOIXQFWLRQ RI WKH WUDQVIHU VZLWFK RU LWV
FRPSRQHQWV�

,I WKH SRZHU LQWHUUXSWLRQ UHTXLUHG WR SHUIRUP DQ LQWHUQDO
LQVSHFWLRQ LV XQDFFHSWDEOH LQ WKH DSSOLFDWLRQ� KDYH DQ
LQWHUQDO LQVSHFWLRQ SHUIRUPHG E\ DQ DXWKRUL]HG
GLVWULEXWRU�GHDOHU�

����� 2WKHU ,QVSHFWLRQV DQG 6HUYLFH
+DYH DQ DXWKRUL]HG GLVWULEXWRU�GHDOHU SHUIRUP
VFKHGXOHG PDLQWHQDQFH� VHUYLFH� DQG RWKHU
PDLQWHQDQFH WKDW HQVXUHV WKH VDIH DQG UHOLDEOH
RSHUDWLRQ RI WKH WUDQVIHU VZLWFK LQFOXGLQJ DQQXDO

LQVSHFWLRQ DQG WHVWLQJ� 6HH 6HFWLRQ ���³6HUYLFH
6FKHGXOH IRU WKH UHFRPPHQGHGPDLQWHQDQFH LWHPV DQG
VHUYLFH LQWHUYDOV�

+DYH DQ DXWKRUL]HG GLVWULEXWRU�GHDOHU UHSDLU RU UHSODFH
FRPSRQHQWV LQVLGH WKH WUDQVIHU VZLWFK HQFORVXUH ZLWK
PDQXIDFWXUHU�UHFRPPHQGHG UHSODFHPHQW SDUWV�

��� 7HVWLQJ

����� :HHNO\ *HQHUDWRU 6HW ([HUFLVH
8VH D SODQW H[HUFLVHU RU PDQXDO WHVW WR VWDUW DQG UXQ WKH
JHQHUDWRU VHW XQGHU D ORDG RQFH D ZHHN WR PD[LPL]H WKH
UHOLDELOLW\ RI WKH HPHUJHQF\ SRZHU V\VWHP� 6HH WKH
HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO IRU
WKH SURFHGXUH WR H[HUFLVH WKH JHQHUDWRU VHW� 6HH /LVW RI
5HODWHG 0DWHULDOV LQ WKH ,QWURGXFWLRQ VHFWLRQ LQ WKLV
PDQXDO�

����� 0RQWKO\ $XWRPDWLF 2SHUDWLRQ 7HVW
7HVW WKH WUDQVIHU VZLWFK·V DXWRPDWLF FRQWURO V\VWHP
PRQWKO\� 6HH WKH HOHFWULFDO FRQWUROV RSHUDWLRQ DQG
LQVWDOODWLRQPDQXDO IRU WKH WHVW SURFHGXUH� 9HULI\ WKDW WKH
H[SHFWHG VHTXHQFH RI RSHUDWLRQV RFFXUV DV WKH VZLWFK
WUDQVIHUV WKH ORDG WR WKH HPHUJHQF\ VRXUFH ZKHQ D
QRUPDO VRXUFH IDLOXUH RFFXUV RU LV VLPXODWHG� 2EVHUYH
WKH LQGLFDWRUV �LQFDQGHVFHQW ODPSV DQG /('V� LQFOXGHG
RQ WKH WUDQVIHU VZLWFK WR FKHFN WKHLU RSHUDWLRQ� :KHQ
WKH VZLWFK WUDQVIHUV WKH ORDG WR WKH HPHUJHQF\ VRXUFH�
HQG WKH WHVW DQG YHULI\ WKDW WKH H[SHFWHG VHTXHQFH RI
RSHUDWLRQV RFFXUV DV WKH WUDQVIHU VZLWFK UHWUDQVIHUV WR
WKH DYDLODEOH QRUPDO VRXUFH DQG VLJQDOV WKH JHQHUDWRU
VHW WR VKXW GRZQ DIWHU D FRROGRZQ SHULRG�
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��� 6HUYLFH 6FKHGXOH
)ROORZ WKH VHUYLFH VFKHGXOH EHORZ IRU WKH UHFRPPHQGHG VHUYLFH LQWHUYDOV� +DYH DOO VHUYLFH SHUIRUPHG E\ DQ
DXWKRUL]HG GLVWULEXWRU�GHDOHU H[FHSW IRU DFWLYLWLHV GHVLJQDWHG E\ DQ ;�

6\VWHP &RPSRQHQW RU 3URFHGXUH
6HH

6HFWLRQ
9LVXDOO\
,QVSHFW &KHFN &KDQJH &OHDQ 7HVW ,QWHUYDO

(/(&75,&$/ 6<67(0
&KHFN IRU VLJQV RI RYHUKHDWLQJ RU ORRVH FRQQHFWLRQV�
GLVFRORUHG PHWDO� PHOWHG SODVWLF� RU D EXUQLQJ RGRU�

����� ; ; 6

&KHFN WKH FRQWDFWRU·V H[WHUQDO RSHUDWLQJ PHFKDQLVP
IRU FOHDQOLQHVV DQG FOHDQ DQG UHOXEULFDWH LI GLUW\� 


����� ;
'

�OXEULFDQW�
' <

&KHFN ZLULQJ LQVXODWLRQ IRU GHWHULRUDWLRQ� FXWV� RU
DEUDVLRQ DQG UHSDLU RU UHSODFH ZLULQJ WR UHJDLQ WKH

����� ; '� 5 6
DEUDVLRQ DQG UHSDLU RU UHSODFH ZLULQJ WR UHJDLQ WKH
SURSHUWLHV RI WKH RULJLQDO ZLULQJ� ����� ' '

'� 5
�ZLULQJ� <

&KHFN WKH WUDQVIHU VZLWFK·V PDLQ SRZHU VZLWFKLQJ
PHFKDQLVPV· PHFKDQLFDO RSHUDWLRQ DQG LQWHJULW\�

����� ' ' ' <

7LJKWHQ FRQWURO DQG SRZHU ZLULQJ FRQQHFWLRQV WR
VSHFLILFDWLRQV�

������ ���� & ' ' <

&KHFN WKH WUDQVIHU VZLWFK·V PDLQ SRZHU VZLWFKLQJ
FRQWDFWV· FRQGLWLRQ DQG FOHDQ RU UHSODFH WKH PDLQ
FRQWDFWV RU UHSODFH WKH FRQWDFWRU DVVHPEO\ DV
QHFHVVDU\�

����� ' '� 5 ' <

3HUIRUP D PLOOLYROW GURS WHVW WR FKHFN IRU KLJK FRQWDFW
UHVLVWDQFHV RQ SRZHU FLUFXLWV� 7LJKWHQ FRQQHFWLRQV�
FOHDQ PDLQ FRQWDFWV� DGMXVW RU UHSODFH PDLQ FRQWDFWV
RU FRQWDFWRU DVVHPEO\ WR HOLPLQDWH KLJK FRQWDFW
UHVLVWDQFHV�

����� ' '� 5 ' ' <

7HVW ZLUH DQG FDEOH LQVXODWLRQ IRU HOHFWULFDO EUHDNGRZQ� ����� ' (YHU\ � <HDUV

&KHFN FDOLEUDWLRQ RI YROWDJH�VHQVLQJ FLUFXLWU\ DQG
VHWSRLQWV� DQG UHFDOLEUDWH FLUFXLWU\ DV QHFHVVDU\�

����� ' ' (YHU\ � <HDUV

&21752/ 6<67(0
([HUFLVH WKH JHQHUDWRU VHW XQGHU ORDG� ������ & ; :

7HVW WKH WUDQVIHU VZLWFK·V DXWRPDWLF FRQWURO V\VWHP� ������ & ; ; 0

7HVW DOO LQGLFDWRUV �LQFDQGHVFHQW ODPSV DQG /('V� DQG
DOO UHPRWH FRQWURO V\VWHPV IRU RSHUDWLRQ�

& ' ' '� 5 ' <

*(1(5$/ (48,30(17 &21',7,21
,QVSHFW WKH RXWVLGH RI WKH WUDQVIHU VZLWFK IRU DQ\
FRQGLWLRQ RI YLEUDWLRQ� OHDNDJH� QRLVH� WHPSHUDWXUH�
FRQWDPLQDWLRQ� RU GHWHULRUDWLRQ WR NHHS WKH WUDQVIHU
VZLWFK FOHDQ DQG LQ JRRG FRQGLWLRQ� 


����� ; ; :

&KHFN WKDW DOO H[WHUQDO KDUGZDUH LV LQ SODFH� WLJKWHQHG�
DQG QRW EDGO\ ZRUQ�

����� ; ; 5 :

,QVSHFW WKH LQVLGH RI WUDQVIHU VZLWFK IRU DQ\ FRQGLWLRQ RI
YLEUDWLRQ� OHDNDJH� QRLVH� WHPSHUDWXUH� FRQWDPLQDWLRQ�

����� ; ; ' 6
YLEUDWLRQ� OHDNDJH� QRLVH� WHPSHUDWXUH� FRQWDPLQDWLRQ�
RU GHWHULRUDWLRQ WR NHHS WKH LQVLGH RI WKH WUDQVIHU VZLWFK
FOHDQ� GU\� DQG LQ JRRG FRQGLWLRQ� 


����� ' ' ' <

&KHFN WKDW DOO LQWHUQDO KDUGZDUH LV LQ SODFH� WLJKWHQHG�
DQG QRW EDGO\ ZRUQ�

����� ; ' <


 6HUYLFH PRUH IUHTXHQWO\ LI RSHUDWHG LQ GXVW\ RU GLUW\ DUHDV�

6HH 6HFWLRQ 5HDG WKHVH VHFWLRQV FDUHIXOO\ IRU DGGLWLRQDO LQIRUPDWLRQ EHIRUH DWWHPSWLQJ PDLQWHQDQFH RU VHUYLFH�

9LVXDOO\ ,QVSHFW ([DPLQH WKHVH LWHPV YLVXDOO\�

&KHFN 5HTXLUHV SK\VLFDO FRQWDFW ZLWK RU PRYHPHQW RI V\VWHP FRPSRQHQWV� RU WKH XVH RI QRQYLVXDO LQGLFDWLRQV�

&KDQJH 0D\ UHTXLUH UHSODFHPHQW RI FRPSRQHQWV GHSHQGLQJ XSRQ WKH VHYHULW\ RI WKH SUREOHP�

&OHDQ 5HPRYHDFFXPXODWLRQVRI GLUW DQGFRQWDPLQDQWV IURPH[WHUQDO WUDQVIHUVZLWFK·V FRPSRQHQWVRU HQFORVXUHZLWKDYDFXXP
FOHDQHU RU E\ ZLSLQJ ZLWK D GU\ FORWK RU EUXVK� 'R QRW XVH FRPSUHVVHG DLU WR FOHDQ WKH VZLWFK EHFDXVH LW FDQ FDXVH GHEULV WR
ORGJH LQ WKH FRPSRQHQWV DQG FDXVH GDPDJH�

7HVW 0D\ UHTXLUH WRROV� HTXLSPHQW� RU WUDLQLQJ DYDLODEOH RQO\ WKURXJK DQ DXWKRUL]HG GLVWULEXWRU�GHDOHU�GHDOHU�

& 6HH WKH WUDQVIHU VZLWFK HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO IRU PRUH LQIRUPDWLRQ�

3 6HH WKH WUDQVIHU VZLWFK SRZHU VZLWFKLQJ GHYLFH RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO LQVWDOODWLRQ VHFWLRQ IRU VSHFLILFDWLRQV�

' +DYH VHUYLFH SHUIRUPHG E\ DQ DXWKRUL]HG GLVWULEXWRU�GHDOHU�

; 2SHUDWRU DFWLRQ�

5 0D\ UHTXLUH UHSODFHPHQW RI FRPSRQHQWV�

: :HHN

0 0RQWK

4 4XDUWHU

6 6L[0RQWKV

< <HDU
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6HFWLRQ �� 'LDJUDPV DQG 'UDZLQJV

'LDJUDP RU 'UDZLQJ 'UDZLQJ 1XPEHU 3DJH
(QFORVXUH 'LPHQVLRQV 'UDZLQJV

������� $PS� 1(0$ 7\SH � DQG �5� 6��� &RQWUROV $'9������$ ��� � � � � � � � � � � � � � � � � � � � � � � � �
������� $PS� 1(0$ 7\SH ��� �� DQG �;� 6��� &RQWUROV $'9������$ ��� � � � � � � � � � � � � � � � � � � � �
������� $PS� 1(0$ 7\SH �� 0��� &RQWUROV $'9������$ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� $PS� 1(0$ 7\SH �5� ��� �� DQG �;� 0��� &RQWUROV $'9������$ ��� � � � � � � � � � � � � � � � �
�������� $PS� 1(0$ 7\SH � DQG �5� 6��� &RQWUROV $'9������$ ��� � � � � � � � � � � � � � � � � � � � � � � �
�������� $PS� 1(0$ 7\SH ��� �� DQG �;� 6��� &RQWUROV $'9������$ ��� � � � � � � � � � � � � � � � � � � �
�������� $PS� 1(0$ 7\SH �� 0��� &RQWUROV $'9������$ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�������� $PS� 1(0$ 7\SH �5� ��� �� DQG �;� 0��� &RQWUROV $'9������$ ��� � � � � � � � � � � � � � � �

2SHQ 8QLWV 'LPHQVLRQV 'UDZLQJV
������� $PS� 6��� &RQWUROV DQG ,QQHU 3DQHO 0RXQWLQJ $'9�����%�% ��� � � � � � � � � � � � � � � � � � � � � �
������� $PS� 0��� &RQWUROV DQG ,QQHU 3DQHO 0RXQWLQJ $'9�����$�% ��� � � � � � � � � � � � � � � � � � � � �
������� $PS� &RQWDFWRU $VVHPEO\ $'9�����&�% ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�������� $PS� &RQWDFWRU $VVHPEO\ $'9�����'�% ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6FKHPDWLF 'LDJUDPV
������� $PS� ��� YDF 0D[LPXP� 6��� &RQWUROV �������& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� $PS� ��� YDF 0D[LPXP� 6��� &RQWUROV �������% ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� $PS� ��� YDF 0D[LPXP� 0��� &RQWUROV �������% ��� � � � � � � � � � � � � � � � � � � � � � � � � � �

*HQHUDWRU ,QWHUFRQQHFWLRQ 'UDZLQJV
������� $PS� � 3ROH $'9�����$ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� $PS� � 3ROH $'9�����% ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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(QFORVXUH 'LPHQVLRQV� ������� $PS� 1(0$ 7\SH � DQG �5� 6��� &RQWUROV�
������� $PS� 1(0$ 7\SH �� 0��� &RQWUROV� $'9������$�
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(QFORVXUH 'LPHQVLRQV� ������� $PS� 1(0$ 7\SH ��� �� DQG �;� 6��� &RQWUROV� $'9������$
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$ ' 9 � � � � � � $

(QFORVXUH 'LPHQVLRQV� ������� $PS� 1(0$ 7\SH �5� ��� �� DQG �;� 0��� &RQWUROV� $'9������$
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$ ' 9 � � � � � � $

(QFORVXUH 'LPHQVLRQV� �������� $PS� 1(0$ 7\SH � DQG �5� 6��� &RQWUROV�
1(0$ 7\SH �� 0��� &RQWUROV� $'9������$
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0 � � � & 2 1 7 5 2 / 6

6 � � � & 2 1 7 5 2 / 6

(QFORVXUH 'LPHQVLRQV� �������� $PS� 1(0$ 7\SH ��� �� DQG �;� 6��� &RQWUROV�
1(0$ 7\SH �5������ DQG �;� 0��� &RQWUROV� $'9������$
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2SHQ 8QLWV 'LPHQVLRQV� ������� $PS� 6��� &RQWUROV DQG ,QQHU 3DQHO 0RXQWLQJ� $'9�����%�%
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2SHQ 8QLWV 'LPHQVLRQV� ������� $PS� 0��� &RQWUROV DQG ,QQHU 3DQHO 0RXQWLQJ� $'9�����$�%
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2SHQ 8QLWV 'LPHQVLRQV� ������� $PS� &RQWDFWRU $VVHPEO\� $'9�����&�%
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2SHQ 8QLWV 'LPHQVLRQV� �������� $PS� &RQWDFWRU $VVHPEO\� $'9�����'�%
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6FKHPDWLF 'LDJUDP� ������� $PS� ��� 9$& 0D[LPXP� 6��� &RQWUROV� �������&
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6FKHPDWLF 'LDJUDP� ������� $PS� ��� 9$& 0D[LPXP� 6��� &RQWUROV� �������%
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6FKHPDWLF 'LDJUDP� ������� $PS� ��� 9$& 0D[LPXP� 0��� &RQWUROV� �������%
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*HQHUDWRU ,QWHUFRQQHFWLRQ 'UDZLQJ� � 3ROH� $'9�����$�
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*HQHUDWRU ,QWHUFRQQHFWLRQ 'UDZLQJ� � 3ROH� $'9�����%�
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6HFWLRQ �� ,QVWDOODWLRQ

.RKOHUX DXWRPDWLF WUDQVIHU VZLWFKHV DUH VKLSSHG IDFWRU\
ZLUHG DQG WHVWHG� UHDG\ IRU LQVWDOODWLRQ� )ROORZ WKLV
LQVWDOODWLRQ VHFWLRQ ILUVW ZKHQ LQVWDOOLQJ WKH WUDQVIHU
VZLWFK� ,QVWDOODWLRQ RI WKH VZLWFK FRQVLVWV RI WKH
IROORZLQJ�

- 8QSDFNLQJ DQG LQVSHFWLQJ WKH WUDQVIHU VZLWFK XSRQ
UHFHLSW�

- 3URWHFWLQJ WKH VZLWFK DJDLQVW GDPDJH EHIRUH DQG
GXULQJ LQVWDOODWLRQ�

- :LULQJ RI QRUPDO VRXUFH �XWLOLW\�� HPHUJHQF\
VRXUFH �JHQHUDWRU�� DQG ORDG FLUFXLWV�

- :LULQJ RI FRQWURO FRQQHFWLRQV VXFK DV JHQHUDWRU
VWDUW VLJQDOV DQG DFFHVVRULHV�

- &KHFNLQJ YROWDJHV DQG IXQFWLRQV�

- &RQQHFWLQJ DQG LQLWLDOL]LQJ WKH HOHFWULFDO FRQWUROV�

5HIHU WR WKH HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ
PDQXDO SDFNHG ZLWK WKH WUDQVIHU VZLWFK IRU GHWDLOV RQ
HOHFWULFDO FRQWUROV DQG DFFHVVRULHV� 6HH 6HFWLRQV ���
DQG ��� IRU QDPHSODWH DQG PRGHO QXPEHU LQIRUPDWLRQ WR
LGHQWLI\ WKH W\SH RI HOHFWULFDO FRQWUROV� 6HH /LVW RI
5HODWHG 0DWHULDOV LQ WKH ,QWURGXFWLRQ VHFWLRQ LQ WKLV
PDQXDO�

��� 8SRQ 5HFHLSW RI 8QLW

����� ,QVSHFWLRQ
$W WLPH RI GHOLYHU\� LQVSHFW WKH WUDQVIHU VZLWFK IRU VLJQV RI
VKLSSLQJ GDPDJH� ,I GDPDJH DQG�RU URXJK KDQGOLQJ LV
HYLGHQW� ILOH D GDPDJH FODLP LPPHGLDWHO\ ZLWK WKH
WUDQVSRUWDWLRQ FRPSDQ\ DQG SURPSWO\ QRWLI\ WKH
GLVWULEXWRU�GHDOHU�

����� /LIWLQJ

8QEDODQFHG ZHLJKW�
,PSURSHU OLIWLQJ FDQ FDXVH VHYHUH
LQMXU\ RU GHDWK DQG HTXLSPHQW
GDPDJH�

8VH DGHTXDWH OLIWLQJ FDSDFLW\�
1HYHU OHDYH WKH WUDQVIHU VZLWFK
VWDQGLQJ XSULJKW XQOHVV LW LV VHFXUHO\
EROWHG LQ SODFH RU VWDELOL]HG�

:$51,1*

6HH )LJXUH ��� IRU WKH DSSUR[LPDWH ZHLJKW RI HDFK
WUDQVIHU VZLWFK FRYHUHG LQ WKLV PDQXDO� 8VH D VSUHDGHU
EDU WR OLIW� $WWDFK WKH EDU RQO\ WR WKH HQFORVXUH·V
PRXQWLQJ KROHV RU OLIWLQJ EUDFNHWV� GR QRW OLIW WKH XQLW DW
DQ\ RWKHU SRLQWV� 5HSODFH� FORVH� DQG ODWFK WKH
HQFORVXUH GRRU EHIRUH PRYLQJ RU PRXQWLQJ WKH XQLW�

6SHFLILFDWLRQV 1RPLQDO :HLJKW OEV� �NJ�
$PSV 3ROHV

1RPLQDO :HLJKW OEV� �NJ�
1(0$ 7\SH � (QFORVHG

� ��� ������

������� � ��� �������� ���

� ��� ������

� ��� ������

�������� � ��� ��������� ���

� ��� �����

)LJXUH ���� $SSUR[LPDWH 7UDQVIHU 6ZLWFK :HLJKW

����� 8QSDFNLQJ
8QSDFN WKH WUDQVIHU VZLWFK LPPHGLDWHO\ DIWHU UHFHLSW
DQG LQVSHFW IRU VKLSSLQJ GDPDJH� )DLOXUH WR SHUIRUP DQ
LPPHGLDWH LQVSHFWLRQ LPSHGHV UHFRYHU\ RI ORVVHV
FDXVHG E\ VKLSSLQJ GDPDJH� 8VH FDUH ZKHQ XQSDFNLQJ
WR DYRLG GDPDJLQJ DQ\ RI WKH WUDQVIHU VZLWFK
FRPSRQHQWV� 5HPRYH DOO GLUW DQG SDFNLQJ PDWHULDO WKDW
PD\ KDYH DFFXPXODWHG LQ WKH WUDQVIHU VZLWFK RU DQ\ RI LWV
FRPSRQHQWV�

,I WKH HTXLSPHQW KDV EHHQ VWRUHG DW FROG WHPSHUDWXUHV�
DOORZ HTXLSPHQW WR ZDUP WR URRP WHPSHUDWXUH IRU
�� KRXUV �PLQLPXP� EHIRUH XQSDFNLQJ WR SUHYHQW
FRQGHQVDWLRQ RQ WKH HOHFWULFDO DSSDUDWXV�

����� 6WRUDJH
6WRUH WKH WUDQVIHU VZLWFK LQ LWV SURWHFWLYH SDFNLQJ XQWLO
UHDG\ IRU ILQDO LQVWDOODWLRQ� 3URWHFW WKH DXWRPDWLF
WUDQVIHU VZLWFK DW DOO WLPHV IURP H[FHVVLYH PRLVWXUH�
FRQVWUXFWLRQ JULW� DQG PHWDO FKLSV� $YRLG VWRUDJH LQ ORZ
WHPSHUDWXUH DQG KLJK KXPLGLW\ DUHDV ZKHUH
FRQGHQVDWLRQ FRXOG RFFXU RQ WKH XQLW�

��� 0HFKDQLFDO ,QVWDOODWLRQ
&KHFN WKH V\VWHP YROWDJH DQG IUHTXHQF\� 'R QRW
LQVWDOO WKH WUDQVIHU VZLWFK LI WKH V\VWHP YROWDJH DQG
IUHTXHQF\ VKRZQ RQ WKH WUDQVIHU VZLWFK QDPHSODWH DUH
GLIIHUHQW IURP WKH QRPLQDO QRUPDO �XWLOLW\� VRXUFH YROWDJH
DQG IUHTXHQF\ DQG WKH QRPLQDO HPHUJHQF\ VRXUFH
YROWDJH DQG IUHTXHQF\ VKRZQ RQ WKH JHQHUDWRU VHW
QDPHSODWH�
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7R SODQ WKH LQVWDOODWLRQ� XVH WKH GLPHQVLRQV JLYHQ RQ WKH
HQFORVXUH GLPHQVLRQ GUDZLQJV LQ 6HFWLRQ �� 6HOHFW WKH
PRXQWLQJ VLWH WR FRPSO\ ZLWK ORFDO HOHFWULFDO FRGH
UHVWULFWLRQV IRU WKH HQFORVXUH W\SH� 0RXQW WKH WUDQVIHU
VZLWFK DV FORVH WR WKH ORDG DQG SRZHU VRXUFHV DV
SRVVLEOH� $OORZ DGHTXDWH VSDFH WR RSHQ WKH HQFORVXUH
GRRU IXOO\ DQG WR VHUYLFH WKH VZLWFK�

9HUWLFDOO\ PRXQW WKH ��� WKURXJK ����DPSHUH WUDQVIHU
VZLWFKHV FRYHUHG E\ WKLV PDQXDO WR D ZDOO RU RWKHU ULJLG
YHUWLFDO VXSSRUWLQJ VWUXFWXUH� .H\KROH VORWV IRU
PRXQWLQJ SXUSRVHV DUH SURYLGHG LQ WKH PRXQWLQJ
EUDFNHWV RQ WKH WRS DQG ERWWRP RI HDFK XQLW� :KHQ
PRXQWLQJ WKHVH XQLWV� SOXPE WKH HQFORVXUH WR DYRLG DQ\
GLVWRUWLRQ RI WKH HQFORVXUH RU GRRU� 3ODFH ZDVKHUV
EHKLQG WKH PRXQWLQJ EUDFNHW NH\ KROHV WR VKLP WKH
HQFORVXUH WR D SOXPE FRQGLWLRQ�

��� &KHFN 0DQXDO 2SHUDWLRQ
0DQXDOO\ RSHUDWH WKH FRQWDFWRU WR YHULI\ WKDW LW RSHUDWHV
VPRRWKO\ ZLWKRXW ELQGLQJ DQG SUHSDUH LW IRU DXWRPDWLF
RSHUDWLRQ� 6HH 6HFWLRQ ���� ,I WKH FRQWDFWRU GRHV QRW
RSHUDWH VPRRWKO\ ZLWKRXW ELQGLQJ� VWRS� &DOO DQ
DXWKRUL]HG GLVWULEXWRU�GHDOHU WR VHUYLFH WKH FRQWDFWRU
EHIRUH SURFHHGLQJ�

��� (OHFWULFDO :LULQJ
7KH IDFWRU\ SUHZLUHV DOO LQWHUQDO HOHFWULFDO FRQQHFWLRQV�
7KH RQO\ ZLULQJ QHFHVVDU\ WR LQVWDOO WKH WUDQVIHU VZLWFK LV
WR FRQQHFW WKH XQLW WR H[WHUQDO GHYLFHV�

2EVHUYH DOO DSSOLFDEOH QDWLRQDO� VWDWH� DQG ORFDO
HOHFWULFDO FRGHV GXULQJ LQVWDOODWLRQ�

,QVWDOO '&� FRQWURO� DQG FRPPXQLFDWLRQ V\VWHP ZLULQJ
LQ UDFHZD\V� FDEOHV� RU FRQGXLW VHSDUDWH IURP $&
SRZHU ZLULQJ�

6HH 6HFWLRQ � IRU VFKHPDWLF GLDJUDPV DQG HQFORVXUH
GUDZLQJV�

$FFLGHQWDO VWDUWLQJ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

:$51,1*

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

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
RSHQLQJ WKH HQFORVXUH�

���� YROWV DQG XQGHU�

:$51,1*
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+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
VHUYLFLQJ� ,QVWDOO WKH EDUULHU DIWHU
DGMXVWPHQWV� PDLQWHQDQFH� RU
VHUYLFLQJ�

���� YROWV DQG XQGHU�

:$51,1*

*URXQGLQJ HOHFWULFDO HTXLSPHQW� +D]DUGRXV YROWDJH FDQ
FDXVH VHYHUH LQMXU\ RU GHDWK� (OHFWURFXWLRQ LV SRVVLEOH
ZKHQHYHU HOHFWULFLW\ LV SUHVHQW� 2SHQ WKH PDLQ FLUFXLW
EUHDNHUV RI DOO SRZHU VRXUFHV EHIRUH VHUYLFLQJ WKH HTXLSPHQW�
&RQILJXUH WKH LQVWDOODWLRQ WR HOHFWULFDOO\ JURXQG WKH JHQHUDWRU
VHW� WUDQVIHU VZLWFK� DQG UHODWHG HTXLSPHQW DQG HOHFWULFDO
FLUFXLWV WR FRPSO\ZLWK DSSOLFDEOH FRGHVDQGVWDQGDUGV� 1HYHU
FRQWDFW HOHFWULFDO OHDGV RU DSSOLDQFHV ZKHQ VWDQGLQJ LQ ZDWHU
RURQZHW JURXQGEHFDXVH WKHVHFRQGLWLRQV LQFUHDVH WKH ULVNRI
HOHFWURFXWLRQ�

,QVWDOOLQJ WKH EDWWHU\ FKDUJHU� +D]DUGRXV YROWDJH FDQ
FDXVH VHYHUH LQMXU\ RU GHDWK� $Q XQJURXQGHG EDWWHU\
FKDUJHU PD\ FDXVH HOHFWULFDO VKRFN� &RQQHFW WKH EDWWHU\
FKDUJHUHQFORVXUH WR WKHJURXQGRIDSHUPDQHQWZLULQJV\VWHP�
$V DQ DOWHUQDWLYH� LQVWDOO DQ HTXLSPHQW JURXQGLQJ FRQGXFWRU
ZLWK FLUFXLW FRQGXFWRUV DQG FRQQHFW LW WR WKH HTXLSPHQW
JURXQGLQJ WHUPLQDO RU WKH OHDG RQ WKH EDWWHU\ FKDUJHU� ,QVWDOO
WKH EDWWHU\ FKDUJHU DV SUHVFULEHG LQ WKH HTXLSPHQW PDQXDO�
,QVWDOO WKH EDWWHU\ FKDUJHU LQ FRPSOLDQFH ZLWK ORFDO FRGHV DQG
RUGLQDQFHV�

&RQQHFWLQJ WKH EDWWHU\ DQG WKH EDWWHU\ FKDUJHU�
+D]DUGRXV YROWDJH FDQ FDXVH VHYHUH LQMXU\ RU GHDWK�
5HFRQQHFW WKH EDWWHU\ FRUUHFWO\� SRVLWLYH WR SRVLWLYH DQG
QHJDWLYH WR QHJDWLYH� WR DYRLG HOHFWULFDO VKRFN DQG GDPDJH WR
WKH EDWWHU\ FKDUJHU DQG EDWWHU\�LHV�� +DYH D TXDOLILHG
HOHFWULFLDQ LQVWDOO WKH EDWWHU\�LHV��

+D]DUGRXV YROWDJH FDQ FDXVH VHYHUH LQMXU\ RU GHDWK� 7R
SUHYHQW HOHFWULFDO VKRFN GLVFRQQHFW WKH KDUQHVV SOXJ EHIRUH
LQVWDOOLQJ DFFHVVRULHV WKDW ZLOO EH FRQQHFWHG WR WUDQVIRUPHU
DVVHPEO\ SULPDU\ WHUPLQDOV ��� ��� ��� DQG ��� 7HUPLQDOV DUH
DW OLQH YROWDJH� �0RGHOV ZLWK (���� 6���� 6����� ���� 5����
DQG 5�� FRQWUROV RQO\�

,QVWDOOLQJ DFFHVVRULHV WR WKH WUDQVIRUPHU DVVHPEO\�
+D]DUGRXV YROWDJH FDQ FDXVH VHYHUH LQMXU\ RU GHDWK� 7R
SUHYHQW HOHFWULFDO VKRFN GLVFRQQHFW WKH KDUQHVV SOXJ EHIRUH
LQVWDOOLQJDFFHVVRULHV WKDWZLOO EH FRQQHFWHG WR WKH WUDQVIRUPHU
DVVHPEO\ SULPDU\ WHUPLQDOV RQ PLFURSURFHVVRU ORJLF PRGHOV�
7HUPLQDOV DUH DW OLQH YROWDJH�

0DNLQJ OLQH RU DX[LOLDU\ FRQQHFWLRQV� +D]DUGRXV YROWDJH
FDQ FDXVH VHYHUH LQMXU\ RU GHDWK� 7R SUHYHQW HOHFWULFDO
VKRFNGHHQHUJL]H WKHQRUPDOSRZHUVRXUFHEHIRUHPDNLQJDQ\
OLQH RU DX[LOLDU\ FRQQHFWLRQV�

127,&(
+DUGZDUH GDPDJH� 7KH WUDQVIHU VZLWFK PD\ XVH ERWK
$PHULFDQ6WDQGDUG DQGPHWULF KDUGZDUH� 8VH WKH FRUUHFW VL]H
WRROV WR SUHYHQW URXQGLQJ RI WKH EROW KHDGV DQG QXWV�

127,&(
(OHFWURVWDWLF GLVFKDUJH GDPDJH� (OHFWURVWDWLF GLVFKDUJH
�(6'� GDPDJHV HOHFWURQLF FLUFXLW ERDUGV� 3UHYHQW
HOHFWURVWDWLF GLVFKDUJH GDPDJH E\ ZHDULQJ DQ DSSURYHG
JURXQGLQJ ZULVW VWUDS ZKHQ KDQGOLQJ HOHFWURQLF FLUFXLW ERDUGV
RU LQWHJUDWHG FLUFXLWV� $Q DSSURYHG JURXQGLQJ ZULVW VWUDS
SURYLGHV D KLJK UHVLVWDQFH �DERXW � PHJRKP�� QRW D GLUHFW
VKRUW� WR JURXQG�

127(
)RU HDV\ DFFHVV GXULQJ LQVWDOODWLRQ ZLULQJ� UHPRYH WKH
IURQW GRRU RI WKH HQFORVXUH� 'LVFRQQHFW WKH FDEOH SOXJ
WKDW FRQQHFWV WKH IURQW GRRU FRPSRQHQWV WR WKH LQWHUQDO
FRPSRQHQWV DQG WKHQ OLIW WKH GRRU RII LWV KLQJH SLQV�
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����� $& 3RZHU &RQQHFWLRQV
$OO FRQGXFWRUV VKRXOG HQWHU WKH HQFORVXUH DW WKH
ORFDWLRQV VKRZQ RQ WKH GUDZLQJV� :KHQ GULOOLQJ HQWU\
KROHV IRU DQ\ FRQGXFWRUV� FRYHU WKH WUDQVIHU VZLWFK
FRPSRQHQWV IRU SURWHFWLRQ IURP PHWDO FKLSV DQG
FRQVWUXFWLRQ JULW� 5HPRYH DFFXPXODWLRQV RI GLUW� GXVW�
DQG RWKHU FRQWDPLQDQWV IURP WKH WUDQVIHU VZLWFK·V
H[WHUQDO FRPSRQHQWV RU HQFORVXUH ZLWK D YDFXXP
FOHDQHU RU E\ZLSLQJZLWK D GU\ FORWK RU EUXVK� 'R QRW XVH
FRPSUHVVHG DLU WR FOHDQ WKH VZLWFK EHFDXVH LW FDQ FDXVH
GHEULV WR ORGJH LQ WKH FRPSRQHQWV DQG FDXVH GDPDJH�

8VH ZDWHUWLJKW FRQGXLW KXEV DSSURYHG IRU RXWGRRU XVH
IRU LQVWDOOLQJ WKH WUDQVIHU VZLWFK RXWGRRUV�

%HIRUH FRQQHFWLQJ ZLULQJ FDEOHV WR WHUPLQDO OXJV�
UHPRYH VXUIDFH R[LGHV IURP FDEOHV E\ FOHDQLQJ WKHP
ZLWK DZLUH EUXVK� ,I XVLQJ DOXPLQXPFRQGXFWRUV� DSSO\ D
MRLQW FRPSRXQG WR FDEOHV� $IWHU WLJKWHQLQJ WHUPLQDO OXJV�
FDUHIXOO\ ZLSH RII WKH H[FHVV MRLQW FRPSRXQG�

&RQQHFWLRQ SRLQWV IRU WKH QRUPDO SRZHU� HPHUJHQF\
SRZHU� DQG ORDG DUH FOHDUO\ PDUNHG RQ WKH FRQWDFWRU
DVVHPEO\ DQG GUDZLQJV� 6HH 6HFWLRQ �� %H VXUH WR
IROORZ WKH SKDVH PDUNLQJV �$� %� &� DQG 1��

127(
&RQQHFW WKH VRXUFH DQG ORDG SKDVHV DV LQGLFDWHG E\
WKH PDUNLQJV DQG GUDZLQJV WR SUHYHQW VKRUW FLUFXLWV
DQG WR SUHYHQW SKDVH�VHQVLWLYH ORDG GHYLFHV IURP
PDOIXQFWLRQLQJ RU RSHUDWLQJ LQ UHYHUVH�

127(
:KHQ PDNLQJ SRZHU FRQQHFWLRQV WR WKH SRZHU
VZLWFKLQJ GHYLFH� OHDYH VXIILFLHQW VODFN LQ WKH SRZHU
OHDGV WR UHDFK DOO RI WKH SRZHU FRQQHFWLQJ OXJV RQ WKH
SRZHU VZLWFKLQJ GHYLFH�

127(

7KH SRZHU VRXUFH OHDGV PXVW EH SKDVHG $�%�& IRU
SKDVH VHTXHQFH DQG ORVV PRQLWRULQJ �DFFHVVRU\
.'����=� WR IXQFWLRQ FRUUHFWO\ RQPLFURSURFHVVRU�EDVHG
FRQWUROV� ,I WKH SRZHU VRXUFH SKDVH VHTXHQFH LV QRW
$�%�& DQG DFFHVVRU\ .'����= LV HQDEOHG WKH FRQWUROOHU
FRQVLGHUV WKH VRXUFH WR KDYH IDLOHG�

&RQQHFW WKH QRUPDO� HPHUJHQF\� DQG ORDG FRQGXFWRUV WR
WKH FOHDUO\ PDUNHG WHUPLQDOV RQ WKH WUDQVIHU VZLWFK�
9HULI\ WKDW DOO FRQQHFWLRQV DUH FRQVLVWHQW ZLWK GUDZLQJV
EHIRUH WLJKWHQLQJ WKH OXJV� 7LJKWHQ DOO FDEOH OXJ
FRQQHFWLRQV WR WKH WRUTXH YDOXHV VKRZQ LQ )LJXUH ����

6RFNHW 6L]H 7RUTXH6RFNHW 6L]H
$FURVV )ODW LQ� OEV� IW� OEV� 1P

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

)LJXUH ���� 7LJKWHQLQJ 7RUTXH IRU /XJV

����� *HQHUDWRU 6WDUW &RQQHFWLRQ

$FFLGHQWDO VWDUWLQJ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

:$51,1*

'LVDEOLQJ WKH JHQHUDWRU VHW� $FFLGHQWDO VWDUWLQJ FDQ
FDXVH VHYHUH LQMXU\ RU GHDWK� %HIRUH ZRUNLQJ RQ WKH
JHQHUDWRU VHW RU FRQQHFWHG HTXLSPHQW� GLVDEOH WKH JHQHUDWRU
VHW DV IROORZV� ��� 0RYH WKH JHQHUDWRU VHWPDVWHU VZLWFK WR WKH
2))SRVLWLRQ� ��� 'LVFRQQHFW WKHSRZHU WR WKHEDWWHU\ FKDUJHU�
��� 5HPRYH WKH EDWWHU\ FDEOHV� QHJDWLYH ���� OHDG ILUVW�
5HFRQQHFW WKH QHJDWLYH ���� OHDG ODVW ZKHQ UHFRQQHFWLQJ WKH
EDWWHU\� )ROORZ WKHVH SUHFDXWLRQV WR SUHYHQW VWDUWLQJ RI WKH
JHQHUDWRU VHW E\ DQ DXWRPDWLF WUDQVIHU VZLWFK� UHPRWH
VWDUW�VWRS VZLWFK� RU HQJLQH VWDUW FRPPDQG IURP D UHPRWH
FRPSXWHU�
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3UHYHQW WKH JHQHUDWRU VHW IURP VWDUWLQJ E\ PRYLQJ WKH
JHQHUDWRU VHW PDVWHU VZLWFK WR WKH 2)) SRVLWLRQ�
GLVFRQQHFWLQJ SRZHU WR WKH JHQHUDWRU HQJLQH VWDUW
EDWWHU\ FKDUJHU� LI LQVWDOOHG� DQG GLVFRQQHFWLQJ DOO
JHQHUDWRU HQJLQH VWDUW EDWWHU\ FDEOHV� QHJDWLYH ���� OHDGV
ILUVW�

127(
,I DFFHVVRU\ .$����³3UHIHUUHG 6RXUFH 6ZLWFK LV
LQVWDOOHG RQ WKH WUDQVIHU VZLWFK� WKH JHQHUDWRU VHW HQJLQH
VWDUW FRQQHFWLRQV DUH PDGH WR D WHUPLQDO VWULS RQ WKH
LQQHU SDQHO� QRW WR WKH HQJLQH VWDUW WHUPLQDOV RQ WKH
SRZHU VZLWFKLQJ GHYLFH DVVHPEO\� 6HH WKH HOHFWULFDO
FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO IRU GHWDLOV�

&RQQHFW WKH JHQHUDWRU VHW UHPRWH VWDUWLQJ FLUFXLW WR WKH
JHQHUDWRU HQJLQH VWDUW VLJQDO FRQQHFWLRQV ORFDWHG RQ
WHUPLQDOV � DQG � RI WKH WUDQVIHU VZLWFK FRQWDFWRU
DVVHPEO\� $ UHG GHFDO LGHQWLILHV WKH ORFDWLRQ RI WKH
WHUPLQDO EORFN RQ WKH FRQWDFWRU DVVHPEO\�

7LJKWHQ WKH WHUPLQDO VFUHZV WR � LQ� OEV� ���� 1P� RI
WRUTXH� 6HH )LJXUH ��� DQG WKH HQFORVXUH GLPHQVLRQ
GUDZLQJV LQ 6HFWLRQ �� 7KH WUDQVIHU VZLWFK FRQWUROOHU
SURYLGHV D FRQWDFW FORVXUH WKURXJK WKH ZLUH KDUQHVV WR
WKHVH WHUPLQDOV WR VLJQDO WKH JHQHUDWRU VHW WR VWDUW�

�
$�������

�

�� ,QOLQH GLVFRQQHFW SOXJ 3�
�� (QJLQH VWDUW WHUPLQDOV � DQG �

)LJXUH ���� 7\SLFDO &RQWDFWRU� ������� $PSV

�

$'9�����&�%

�

�� ,QOLQH GLVFRQQHFW SOXJ 3�
�� (QJLQH VWDUW WHUPLQDOV � DQG �

)LJXUH ���� 7\SLFDO &RQWDFWRU� �������� $PSV

����� $FFHVVRU\ DQG &RQWURO
&RQQHFWLRQV

&RPSOHWH H[WHUQDO FRQQHFWLRQV IRU DFFHVVRULHV� 6HH
6HFWLRQ �³$FFHVVRULHV DQG WKH WUDQVIHU VZLWFK
HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO�
6HH 6HFWLRQV ��� DQG ��� IRU QDPHSODWH DQG PRGHO
QXPEHU LQIRUPDWLRQ WR LGHQWLI\ W\SH RI HOHFWULFDO FRQWUROV�
'R QRW FRQQHFW WKH SRZHU VZLWFKLQJ GHYLFH DQG
FRQWUROOHU ZLUH KDUQHVVHV WRJHWKHU DW WKH LQOLQH
GLVFRQQHFW SOXJ XQWLO DIWHU WKH YROWDJH FKHFN SURFHGXUH
GHVFULEHG ODWHU LQ WKLV VHFWLRQ� 6HH WKH HOHFWULFDO
FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO IRU DGGLWLRQDO
FRQWURO FRQQHFWLRQ LQIRUPDWLRQ� 6HH /LVW RI 5HODWHG
0DWHULDOV LQ WKH ,QWURGXFWLRQ VHFWLRQ LQ WKLV PDQXDO�
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��� 3UHSDUH WKH *HQHUDWRU 6HW IRU
2SHUDWLRQ

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

0RYLQJ URWRU�

:$51,1*

'LVFRQQHFW DOO SRZHU VRXUFHV WR WKH WUDQVIHU VZLWFK E\
RSHQLQJ XSVWUHDP FLUFXLW EUHDNHUV RU VZLWFKHV WR WKH
WUDQVIHU VZLWFK�

3UHSDUH WKH JHQHUDWRU VHW WKDW SURYLGHV WKH HPHUJHQF\
SRZHU VRXUFH WR WKH WUDQVIHU VZLWFK IRU RSHUDWLRQ� &KHFN
WKH RLO OHYHO� FRRODQW OHYHO� IXHO VXSSO\� EDWWHULHV� DQG
LWHPV VSHFLILHG E\ WKH JHQHUDWRU VHW LQVWDOODWLRQ RU
RSHUDWLRQ FKHFNOLVW RU PDQXDO�

0RYH WKH JHQHUDWRU VHW PDVWHU VZLWFK WR WKH 2))
SRVLWLRQ� UHFRQQHFW WKH JHQHUDWRU HQJLQH VWDUW EDWWHU\
FDEOHV� QHJDWLYH ���� OHDGV ODVW� DQG UHFRQQHFW SRZHU WR
WKH JHQHUDWRU HQJLQH VWDUW EDWWHU\ FKDUJHUV� LI LQVWDOOHG�

��� )XQFWLRQDO 7HVWV

����� 9ROWDJH &KHFN
3HUIRUP D YROWDJH FKHFN WR YHULI\ WKDW WKH YROWDJHV DQG
SKDVLQJ RI DOO SRZHU VRXUFHV DUH FRPSDWLEOH ZLWK WKH
WUDQVIHU VZLWFK EHIRUH HQHUJL]LQJ WKH ORDG RU FRQQHFWLQJ
WKH SRZHU VZLWFKLQJ GHYLFH WR WKH FRQWUROV�

7KH QRPLQDO YROWDJH DQG IUHTXHQF\ RI WKH QRUPDO �XWLOLW\�
VRXUFH� WUDQVIHU VZLWFK QDPHSODWH� DQG JHQHUDWRU VHW
RXWSXW DQG QDPHSODWH VKRXOG DOO EH WKH VDPH WR DYRLG
GDPDJH WR ORDGV DQG WKH WUDQVIHU VZLWFK�

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

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

0RYLQJ URWRU�

:$51,1*

7HVWLQJ OLYH HOHFWULFDO FLUFXLWV� +D]DUGRXV YROWDJH RU
FXUUHQW FDQFDXVHVHYHUH LQMXU\ RUGHDWK� +DYH WUDLQHG DQG
TXDOLILHG SHUVRQQHO WDNH GLDJQRVWLF PHDVXUHPHQWV RI OLYH
FLUFXLWV� 8VH DGHTXDWHO\ UDWHG WHVW HTXLSPHQW ZLWK HOHFWULFDOO\
LQVXODWHG SUREHV DQG IROORZ WKH LQVWUXFWLRQV RI WKH WHVW
HTXLSPHQW PDQXIDFWXUHU ZKHQ SHUIRUPLQJ YROWDJH WHVWV�
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ SHUIRUPLQJ YROWDJH
WHVWV� ��� 5HPRYH ULQJV� ZULVWZDWFK� DQG MHZHOU\� ��� 6WDQG RQ
DGU\� DSSURYHG HOHFWULFDOO\ LQVXODWHGPDW� ��� 'RQRW WRXFK WKH
HQFORVXUH RU FRPSRQHQWV LQVLGH WKH HQFORVXUH� ��� %H
SUHSDUHG IRU WKH V\VWHP WR RSHUDWH DXWRPDWLFDOO\�
���� YROWV DQG XQGHU�

5HDG DQG XQGHUVWDQG DOO LQVWUXFWLRQV RQ LQVWDOODWLRQ
GUDZLQJV DQG ODEHOV DIIL[HG WR WKH VZLWFK� 1RWH DQ\
DFFHVVRULHV LQVWDOOHG RQ WKH VZLWFK DQG UHYLHZ WKHLU
RSHUDWLRQ�

9ROWDJH &KHFN 3URFHGXUH

127(
3HUIRUP YROWDJH FKHFNV LQ WKH RUGHU JLYHQ WR DYRLG
GDPDJLQJ WKH WUDQVIHU VZLWFK�

�� 'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH RSHQLQJ WKH
WUDQVIHU VZLWFK HQFORVXUH E\ RSHQLQJ XSVWUHDP
FLUFXLW EUHDNHUV RU VZLWFKHV WR WKH WUDQVIHU VZLWFK�

�� 'LVFRQQHFW WKH SRZHU VZLWFKLQJ GHYLFH IURP WKH
HOHFWULFDO FRQWUROV DW WKH LQOLQH GLVFRQQHFW SOXJ �3��
LI WKH\ DUH FRQQHFWHG� 6HH )LJXUH ����
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�� 0RYH WKH JHQHUDWRU VHW PDVWHU VZLWFK WR WKH 2))
SRVLWLRQ WR LQKLELW JHQHUDWRU VHW VWDUWLQJ�

�� 0DQXDOO\ WUDQVIHU WKH ORDG WR WKH HPHUJHQF\
VRXUFH� 6HH 6HFWLRQ ����

�� 5HDSSO\ WKH QRUPDO VRXUFH E\ FORVLQJ FLUFXLW
EUHDNHUV RU VZLWFKHV�

�� 8VH DQ DFFXUDWH YROWPHWHU WR FKHFN WKH QRUPDO
VRXUFH SKDVH�WR�SKDVH DQG SKDVH�WR�QHXWUDO
WHUPLQDO YROWDJHV� 8VH DFFXUDWH WHVW HTXLSPHQW WR
FKHFN WKH SKDVH URWDWLRQ DW WKH QRUPDO VRXUFH
WHUPLQDOV� ,I WKH QRPLQDO QRUPDO VRXUFH YROWDJH RU
IUHTXHQF\ LV QRW ZKDW LV VKRZQ RQ WKH WUDQVIHU
VZLWFK QDPHSODWH� 6723� 'R QRW FRQWLQXH
LQVWDOODWLRQ EHFDXVH WKH WUDQVIHU VZLWFK LV QRW
GHVLJQHG IRU WKH DSSOLFDWLRQ� &DOO D ORFDO VHUYLFH
FHQWHU WR RUGHU WKH FRUUHFW WUDQVIHU VZLWFK� 5HZLUH
WKH WUDQVIHU VZLWFK QRUPDO VRXUFH WHUPLQDOV WR
REWDLQ D SKDVH VHTXHQFH RI $�%�& LI UHTXLUHG RQ
WUDQVIHU VZLWFKHV ZLWK PLFURSURFHVVRU FRQWUROV�

127(
7KH SRZHU VRXUFH OHDGV PXVW EH SKDVHG $�%�& IRU
SKDVH VHTXHQFH DQG ORVV PRQLWRULQJ �DFFHVVRU\
.'����=� WR IXQFWLRQ FRUUHFWO\ RQ
PLFURSURFHVVRU�EDVHG FRQWUROV� ,I WKH SRZHU
VRXUFH SKDVH VHTXHQFH LV QRW $�%�& DQG
DFFHVVRU\ .'����= LV HQDEOHG� WKH FRQWUROOHU
FRQVLGHUV WKH VRXUFH WR KDYH IDLOHG�

�� 'LVFRQQHFW WKH QRUPDO SRZHU VRXUFH E\ RSHQLQJ
XSVWUHDP FLUFXLW EUHDNHUV RU VZLWFKHV WR WKH
WUDQVIHU VZLWFK�

�� 0DQXDOO\ WUDQVIHU WKH ORDG WR WKH QRUPDO VRXUFH�
6HH 6HFWLRQ ����

�� 5HDSSO\ WKH HPHUJHQF\ VRXUFH E\ FORVLQJ FLUFXLW
EUHDNHUV RU VZLWFKHV�

��� 0RYH WKH JHQHUDWRU VHW PDVWHU VZLWFK WR WKH 581
SRVLWLRQ� 7KH JHQHUDWRU VHW VKRXOG VWDUW�

��� 8VH DQ DFFXUDWH YROWPHWHU WR FKHFN WKH HPHUJHQF\
VRXUFH SKDVH�WR�SKDVH DQG SKDVH�WR�QHXWUDO
WHUPLQDO YROWDJHV� 8VH DFFXUDWH WHVW HTXLSPHQW WR
FKHFN WKH SKDVH URWDWLRQ DW WKH HPHUJHQF\�VRXUFH
WHUPLQDOV� 5HZLUH WKH WUDQVIHU VZLWFK HPHUJHQF\
VRXUFH WHUPLQDOV LI WKH HPHUJHQF\ VRXUFH SKDVH
URWDWLRQ LV QRW WKH VDPH DV WKH QRUPDO VRXUFH�

��� )ROORZ WKH JHQHUDWRU VHW PDQXIDFWXUHU·V
LQVWUXFWLRQV WR DGMXVW WKH JHQHUDWRU RXWSXW YROWDJH
DQG IUHTXHQF\ WR PDWFK WKH QRPLQDO V\VWHP

YROWDJH DQG IUHTXHQF\ VKRZQ RQ WKH WUDQVIHU
VZLWFK QDPHSODWH LI WKH\ DUH GLIIHUHQW� 7KH
DXWRPDWLF WUDQVIHU VZLWFKZLOO RSHUDWH FRUUHFWO\ RQO\
WR WKH UDWHG V\VWHP YROWDJH DQG IUHTXHQF\
VSHFLILHG RQ WKH QDPHSODWH�

��� 0RYH WKH JHQHUDWRU VHW PDVWHU VZLWFK WR WKH $872
SRVLWLRQ�

��� 'LVFRQQHFW WKH HPHUJHQF\ SRZHU VRXUFH E\
RSHQLQJ XSVWUHDP FLUFXLW EUHDNHUV RU VZLWFKHV WR
WKH WUDQVIHU VZLWFK�

��� &RQQHFW WKH SRZHU VZLWFKLQJ GHYLFH DQG FRQWUROOHU
ZLUH KDUQHVVHV WRJHWKHU DW WKH LQOLQH GLVFRQQHFW
SOXJ� 6HH )LJXUH ����

��� &ORVH DQG ORFN WKH WUDQVIHU VZLWFK HQFORVXUH GRRU�

��� 5HFRQQHFW SRZHU VRXUFHV E\ FORVLQJ FLUFXLW
EUHDNHUV RU VZLWFKHV�

127(
:KHQ LQLWLDOO\ DSSO\LQJ SRZHU WR D WUDQVIHU VZLWFK
ZKRVH HOHFWULFDO FRQWUROV KDYH ORVW SRZHU� WKH
HQJLQH VWDUW FRQWDFWV UHPDLQ FORVHG� VLJQDOLQJ WKH
JHQHUDWRU WR UXQ XQWLO WKH $76·V WLPH GHOD\ HQJLQH
FRROGRZQ �7'(&�� LI HTXLSSHG� HQGV�

,QVWDOODWLRQ RI WKH WUDQVIHU VZLWFK·V SRZHU VZLWFKLQJ
GHYLFH LV FRPSOHWH� &ORVH DQG ORFN WKH HQFORVXUH GRRU�

����� $XWRPDWLF 2SHUDWLRQ 7HVW
7HVW WKH WUDQVIHU VZLWFK·V DXWRPDWLF FRQWURO V\VWHP� 6HH
WKH HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ PDQXDO
IRU WKH WHVW SURFHGXUH�

��� &RQWUROOHU 6HWXS
6HH WKH HOHFWULFDO FRQWUROV RSHUDWLRQ DQG LQVWDOODWLRQ
PDQXDO IRU FRQWUROOHU VWDUWXS DQG VHWXS SURFHGXUHV�

��� (QVXUH :DUUDQW\ 5HJLVWUDWLRQ
7KH WUDQVIHU VZLWFK VHOOHU PXVW FRPSOHWH D 6WDUWXS
1RWLILFDWLRQ )RUP DQG VXEPLW LW WR WKH PDQXIDFWXUHU
ZLWKLQ �� GD\V RI WKH LQLWLDO VWDUWXS GDWH� $ 6WDUWXS
1RWLILFDWLRQ )RUP LV LQFOXGHG ZLWK JHQHUDWRU VHWV DQG
FRYHUV DOO HTXLSPHQW LQ WKH VWDQGE\ V\VWHP� 6WDQGE\
V\VWHPV QRW UHJLVWHUHG ZLWKLQ �� GD\V RI WKH LQLWLDO GDWH
DUH DXWRPDWLFDOO\ UHJLVWHUHG XVLQJ WKH PDQXIDFWXUHU·V
VKLS GDWH DV WKH VWDUWXS GDWH�
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$SSHQGL[ $� $EEUHYLDWLRQV

7KH IROORZLQJ OLVW FRQWDLQV DEEUHYLDWLRQV WKDW PD\ DSSHDU LQ WKLV SXEOLFDWLRQ�
$� DPS DPSHUH

$%'& DIWHU ERWWRP GHDG FHQWHU

$& DOWHUQDWLQJ FXUUHQW

$�' DQDORJ WR GLJLWDO

$'& DQDORJ WR GLJLWDO FRQYHUWHU

DGM� DGMXVW� DGMXVWPHQW

$'9 DGYHUWLVLQJ GLPHQVLRQDO
GUDZLQJ

$+:7 DQWLFLSDWRU\ KLJK ZDWHU
WHPSHUDWXUH

$,6, $PHULFDQ ,URQ DQG 6WHHO
,QVWLWXWH

$/23 DQWLFLSDWRU\ ORZ RLO SUHVVXUH

DOW� DOWHUQDWRU

$O DOXPLQXP

$16, $PHULFDQ 1DWLRQDO 6WDQGDUGV
,QVWLWXWH
�IRUPHUO\ $PHULFDQ 6WDQGDUGV
$VVRFLDWLRQ� $6$�

$2 DQWLFLSDWRU\ RQO\

$3, $PHULFDQ 3HWUROHXP ,QVWLWXWH

DSSUR[� DSSUR[LPDWH� DSSUR[LPDWHO\

$5 DV UHTXLUHG� DV UHTXHVWHG

$6 DV VXSSOLHG� DV VWDWHG� DV
VXJJHVWHG

$6( $PHULFDQ 6RFLHW\ RI (QJLQHHUV

$60( $PHULFDQ 6RFLHW\ RI
0HFKDQLFDO (QJLQHHUV

DVV\� DVVHPEO\

$670 $PHULFDQ 6RFLHW\ IRU 7HVWLQJ
0DWHULDOV

$7'& DIWHU WRS GHDG FHQWHU

$76 DXWRPDWLF WUDQVIHU VZLWFK

DXWR� DXWRPDWLF

DX[� DX[LOLDU\

$�9 DXGLR�YLVXDO

DYJ� DYHUDJH

$95 DXWRPDWLF YROWDJH UHJXODWRU

$:* $PHULFDQ :LUH *DXJH

$:0 DSSOLDQFH ZLULQJ PDWHULDO

EDW� EDWWHU\

%%'& EHIRUH ERWWRP GHDG FHQWHU

%& EDWWHU\ FKDUJHU� EDWWHU\
FKDUJLQJ

%&$ EDWWHU\ FKDUJLQJ DOWHUQDWRU

%&, %DWWHU\ &RXQFLO ,QWHUQDWLRQDO

%'& EHIRUH GHDG FHQWHU

%+3 EUDNH KRUVHSRZHU

EON� EODFN �SDLQW FRORU�� EORFN
�HQJLQH�

EON� KWU� EORFN KHDWHU

%0(3 EUDNH PHDQ HIIHFWLYH SUHVVXUH

ESV ELWV SHU VHFRQG

EU� EUDVV

%7'& EHIRUH WRS GHDG FHQWHU

%WX %ULWLVK WKHUPDO XQLW

%WX�PLQ� %ULWLVK WKHUPDO XQLWV SHU PLQXWH

& &HOVLXV� FHQWLJUDGH

FDO� FDORULH

&$5% &DOLIRUQLD $LU 5HVRXUFHV %RDUG

&% FLUFXLW EUHDNHU

FF FXELF FHQWLPHWHU

&&$ FROG FUDQNLQJ DPSV

FFZ� FRXQWHUFORFNZLVH

&(& &DQDGLDQ (OHFWULFDO &RGH

FIK FXELF IHHW SHU KRXU

FIP FXELF IHHW SHU PLQXWH

&* FHQWHU RI JUDYLW\

&,' FXELF LQFK GLVSODFHPHQW

&/ FHQWHUOLQH

FP FHQWLPHWHU

FPP FXELF PHWHUV SHU PLQXWH

&026 FRPSOHPHQWDU\ PHWDO R[LGH
VXEVWUDWH �VHPLFRQGXFWRU�

FRJHQ� FRJHQHUDWLRQ

&20 FRPPXQLFDWLRQV �SRUW�

FRQQ� FRQQHFWLRQ

FRQW� FRQWLQXHG

&39& FKORULQDWHG SRO\YLQ\O FKORULGH

FULW� FULWLFDO

&57 FDWKRGH UD\ WXEH

&6$ &DQDGLDQ 6WDQGDUGV
$VVRFLDWLRQ

&7 FXUUHQW WUDQVIRUPHU

&X FRSSHU

FX� LQ� FXELF LQFK

FZ� FORFNZLVH

&:& FLW\ ZDWHU�FRROHG

F\O� F\OLQGHU

'�$ GLJLWDO WR DQDORJ

'$& GLJLWDO WR DQDORJ FRQYHUWHU

G% GHFLEHO

G%$ GHFLEHO �$ ZHLJKWHG�

'& GLUHFW FXUUHQW

'&5 GLUHFW FXUUHQW UHVLVWDQFH

GHJ�� � GHJUHH

GHSW� GHSDUWPHQW

GLD� GLDPHWHU

',�(2 GXDO LQOHW�HQG RXWOHW

',1 'HXWVFKHV ,QVWLWXW IXU 1RUPXQJ
H� 9�
�DOVR 'HXWVFKH ,QGXVWULH
1RUPHQDXVVFKXVV�

',3 GXDO LQOLQH SDFNDJH

'3'7 GRXEOH�SROH� GRXEOH�WKURZ

'367 GRXEOH�SROH� VLQJOH�WKURZ

'6 GLVFRQQHFW VZLWFK

'95 GLJLWDO YROWDJH UHJXODWRU

(� HPHU� HPHUJHQF\ �SRZHU VRXUFH�

(', HOHFWURQLF GDWD LQWHUFKDQJH

()5 HPHUJHQF\ IUHTXHQF\ UHOD\

H�J� IRU H[DPSOH �H[HPSOL JUDWLD�

(* HOHFWURQLF JRYHUQRU

(*6$ (OHFWULFDO *HQHUDWLQJ 6\VWHPV
$VVRFLDWLRQ

(,$ (OHFWURQLF ,QGXVWULHV
$VVRFLDWLRQ

(,�(2 HQG LQOHW�HQG RXWOHW

(0, HOHFWURPDJQHWLF LQWHUIHUHQFH

HPLVV� HPLVVLRQ

HQJ� HQJLQH

(3$ (QYLURQPHQWDO 3URWHFWLRQ
$JHQF\

(36 HPHUJHQF\ SRZHU V\VWHP

(5 HPHUJHQF\ UHOD\

(6 HQJLQHHULQJ VSHFLDO�
HQJLQHHUHG VSHFLDO

(6' HOHFWURVWDWLF GLVFKDUJH

HVW� HVWLPDWHG

(�6WRS HPHUJHQF\ VWRS

HWF� HW FHWHUD �DQG VR IRUWK�

H[K� H[KDXVW

H[W� H[WHUQDO

) )DKUHQKHLW� IHPDOH

IJODVV� ILEHUJODVV

)+0 IODW KHDG PDFKLQH �VFUHZ�

IO� R]� IOXLG RXQFH

IOH[� IOH[LEOH

IUHT� IUHTXHQF\

)6 IXOO VFDOH

IW� IRRW� IHHW

IW� OEV� IRRW SRXQGV �WRUTXH�

IW��PLQ� IHHW SHU PLQXWH

J JUDP

JD� JDXJH �PHWHUV� ZLUH VL]H�

JDO� JDOORQ

JHQ� JHQHUDWRU

JHQVHW JHQHUDWRU VHW

*), JURXQG IDXOW LQWHUUXSWHU

JQG� JURXQG

JRY� JRYHUQRU

JSK JDOORQV SHU KRXU

JSP JDOORQV SHU PLQXWH

JU� JUDGH� JURVV

JU� ZW� JURVV ZHLJKW

+ [ : [ ' KHLJKW E\ ZLGWK E\ GHSWK

+& KH[ FDS

+&+7 KLJK F\OLQGHU KHDG WHPSHUDWXUH

+' KHDY\ GXW\

+(7 KLJK H[KDXVW WHPSHUDWXUH

KH[ KH[DJRQ

+J PHUFXU\ �HOHPHQW�

++ KH[ KHDG

++& KH[ KHDG FDS

+3 KRUVHSRZHU

KU� KRXU

+6 KHDW VKULQN

KVJ� KRXVLQJ

+9$& KHDWLQJ� YHQWLODWLRQ� DQG DLU
FRQGLWLRQLQJ

+:7 KLJK ZDWHU WHPSHUDWXUH

+] KHUW] �F\FOHV SHU VHFRQG�

,& LQWHJUDWHG FLUFXLW

,' LQVLGH GLDPHWHU� LGHQWLILFDWLRQ

,(& ,QWHUQDWLRQDO (OHFWURWHFKQLFDO
&RPPLVVLRQ

,((( ,QVWLWXWH RI (OHFWULFDO DQG
(OHFWURQLFV (QJLQHHUV

,06 LPSURYHG PRWRU VWDUWLQJ

LQ� LQFK

LQ� +�2 LQFKHV RI ZDWHU

LQ� +J LQFKHV RI PHUFXU\

LQ� OEV� LQFK SRXQGV

,QF� LQFRUSRUDWHG

LQG� LQGXVWULDO

LQW� LQWHUQDO

LQW��H[W� LQWHUQDO�H[WHUQDO

,�2 LQSXW�RXWSXW

,3 LURQ SLSH

,62 ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU
6WDQGDUGL]DWLRQ

- MRXOH

-,6 -DSDQHVH ,QGXVWU\ 6WDQGDUG

N NLOR ������

. NHOYLQ

N$ NLORDPSHUH

.% NLORE\WH ���� E\WHV�

NJ NLORJUDP
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NJ�FP� NLORJUDPV SHU VTXDUH
FHQWLPHWHU

NJP NLORJUDP�PHWHU

NJ�P� NLORJUDPV SHU FXELF PHWHU

N+] NLORKHUW]

N- NLORMRXOH

NP NLORPHWHU

N2KP� NW NLOR�RKP

N3D NLORSDVFDO

NSK NLORPHWHUV SHU KRXU

N9 NLORYROW

N9$ NLORYROW DPSHUH

N9$5 NLORYROW DPSHUH UHDFWLYH

N: NLORZDWW

N:K NLORZDWW�KRXU

N:P NLORZDWW PHFKDQLFDO

/ OLWHU

/$1 ORFDO DUHD QHWZRUN

/ [ : [ + OHQJWK E\ ZLGWK E\ KHLJKW

OE� SRXQG

OEP�IW� SRXQGV PDVV SHU FXELF IHHW

/&% OLQH FLUFXLW EUHDNHU

/&' OLTXLG FU\VWDO GLVSOD\

OG� VKG� ORDG VKHG

/(' OLJKW HPLWWLQJ GLRGH

/SK OLWHUV SHU KRXU

/SP OLWHUV SHU PLQXWH

/23 ORZ RLO SUHVVXUH

/3 OLTXHILHG SHWUROHXP

/3* OLTXHILHG SHWUROHXP JDV

/6 OHIW VLGH

/ZD VRXQG SRZHU OHYHO� $ ZHLJKWHG

/:/ ORZ ZDWHU OHYHO

/:7 ORZ ZDWHU WHPSHUDWXUH

P PHWHU� PLOOL ��������

0 PHJD ���� ZKHQ XVHG ZLWK 6,
XQLWV�� PDOH

P� FXELF PHWHU

P��PLQ� FXELF PHWHUV SHU PLQXWH

P$ PLOOLDPSHUH

PDQ� PDQXDO

PD[� PD[LPXP

0% PHJDE\WH ���� E\WHV�

0&0 RQH WKRXVDQG FLUFXODU PLOV

PHJJDU PHJRKPPHWHU

0+] PHJDKHUW]

PL� PLOH

PLO RQH RQH�WKRXVDQGWK RI DQ LQFK

PLQ� PLQLPXP� PLQXWH

PLVF� PLVFHOODQHRXV

0- PHJDMRXOH

P- PLOOLMRXOH

PP PLOOLPHWHU

P2KP� PW
PLOOLRKP

02KP� 0W
PHJRKP

029 PHWDO R[LGH YDULVWRU

03D PHJDSDVFDO

PSJ PLOHV SHU JDOORQ

PSK PLOHV SHU KRXU

06 PLOLWDU\ VWDQGDUG

P�VHF� PHWHUV SHU VHFRQG

07%) PHDQ WLPH EHWZHHQ IDLOXUH

07%2 PHDQ WLPH EHWZHHQ RYHUKDXOV

PWJ� PRXQWLQJ

0: PHJDZDWW

P: PLOOLZDWW

m) PLFURIDUDG

1� QRUP� QRUPDO �SRZHU VRXUFH�

1$ QRW DYDLODEOH� QRW DSSOLFDEOH

QDW� JDV QDWXUDO JDV

1%6 1DWLRQDO %XUHDX RI 6WDQGDUGV

1& QRUPDOO\ FORVHG

1(& 1DWLRQDO (OHFWULFDO &RGH

1(0$ 1DWLRQDO (OHFWULFDO
0DQXIDFWXUHUV $VVRFLDWLRQ

1)3$ 1DWLRQDO )LUH 3URWHFWLRQ
$VVRFLDWLRQ

1P QHZWRQ PHWHU

12 QRUPDOO\ RSHQ

QR�� QRV� QXPEHU� QXPEHUV

136 1DWLRQDO 3LSH� 6WUDLJKW

136& 1DWLRQDO 3LSH� 6WUDLJKW�FRXSOLQJ

137 1DWLRQDO 6WDQGDUG WDSHU SLSH
WKUHDG SHU JHQHUDO XVH

137) 1DWLRQDO 3LSH� 7DSHU�)LQH

15 QRW UHTXLUHG� QRUPDO UHOD\

QV QDQRVHFRQG

2�& RYHUFUDQN

2' RXWVLGH GLDPHWHU

2(0 RULJLQDO HTXLSPHQW
PDQXIDFWXUHU

2�) RYHUIUHTXHQF\

RSW� RSWLRQ� RSWLRQDO

2�6 RYHUVL]H� RYHUVSHHG

26+$ 2FFXSDWLRQDO 6DIHW\ DQG +HDOWK
$GPLQLVWUDWLRQ

2�9 RYHUYROWDJH

R]� RXQFH

S�� SS� SDJH� SDJHV

3$ SDFNHG DFFHVVRU\

3& SHUVRQDO FRPSXWHU

3&% SULQWHG FLUFXLW ERDUG

S) SLFRIDUDG

3) SRZHU IDFWRU

SK� SKDVH

3+& 3KLOOLSV KHDG FULPSWLWH �VFUHZ�

3++ 3KLOOLSV KH[ KHDG �VFUHZ�

3+0 SDQ KHDG PDFKLQH �VFUHZ�

3/& SURJUDPPDEOH ORJLF FRQWURO

30* SHUPDQHQW PDJQHW JHQHUDWRU

SRW SRWHQWLRPHWHU� SRWHQWLDO

SSP SDUWV SHU PLOOLRQ

3520 SURJUDPPDEOH UHDG RQO\
PHPRU\

SVL SRXQGV SHU VTXDUH LQFK

SW� SLQW

37& SRVLWLYH WHPSHUDWXUH FRHIILFLHQW

372 SRZHU WDNHRII

39& SRO\YLQ\O FKORULGH

TW� TXDUW

TW\� TXDQWLW\

5 UHSODFHPHQW �HPHUJHQF\�
SRZHU VRXUFH

UDG� UDGLDWRU� UDGLXV

5$0 UDQGRP DFFHVV PHPRU\

5'2 UHOD\ GULYHU RXWSXW

UHI� UHIHUHQFH

UHP� UHPRWH

5), UDGLR IUHTXHQF\ LQWHUIHUHQFH

5+ URXQG KHDG

5+0 URXQG KHDG PDFKLQH �VFUHZ�

UO\� UHOD\

UPV URRW PHDQ VTXDUH

UQG� URXQG

520 UHDG RQO\ PHPRU\

URW� URWDWH� URWDWLQJ

USP UHYROXWLRQV SHU PLQXWH

56 ULJKW VLGH

579 URRP WHPSHUDWXUH YXOFDQL]DWLRQ

6$( 6RFLHW\ RI $XWRPRWLYH
(QJLQHHUV

VFIP VWDQGDUG FXELF IHHW SHU PLQXWH

6&5 VLOLFRQ FRQWUROOHG UHFWLILHU

V� VHF� VHFRQG

6, 6\VWHPH LQWHUQDWLRQDO G·XQLWHV�
,QWHUQDWLRQDO 6\VWHP RI 8QLWV

6,�(2 VLGH LQ�HQG RXW

VLO� VLOHQFHU

61 VHULDO QXPEHU

63'7 VLQJOH��SROH� GRXEOH��WKURZ

6367 VLQJOH��SROH� VLQJOH��WKURZ

VSHF� VSHFV
VSHFLILFDWLRQ�V�

VT� VTXDUH

VT� FP VTXDUH FHQWLPHWHU

VT� LQ� VTXDUH LQFK

66 VWDLQOHVV VWHHO

VWG� VWDQGDUG

VWO� VWHHO

WDFK� WDFKRPHWHU

7' WLPH GHOD\

7'& WRS GHDG FHQWHU

7'(& WLPH GHOD\ HQJLQH FRROGRZQ

7'(1 WLPH GHOD\ HPHUJHQF\ WR
QRUPDO

7'(6 WLPH GHOD\ HQJLQH VWDUW

7'1( WLPH GHOD\ QRUPDO WR
HPHUJHQF\

7'2( WLPH GHOD\ RII WR HPHUJHQF\

7'21 WLPH GHOD\ RII WR QRUPDO

WHPS� WHPSHUDWXUH

WHUP� WHUPLQDO

7,) WHOHSKRQH LQIOXHQFH IDFWRU

7,5 WRWDO LQGLFDWRU UHDGLQJ

WRO� WROHUDQFH

WXUER� WXUERFKDUJHU

W\S� W\SLFDO �VDPH LQ PXOWLSOH
ORFDWLRQV�

8�) XQGHUIUHTXHQF\

8+) XOWUDKLJK IUHTXHQF\

8/ 8QGHUZULWHU·V /DERUDWRULHV� ,QF�

81& XQLILHG FRDUVH WKUHDG �ZDV 1&�

81) XQLILHG ILQH WKUHDG �ZDV 1)�

XQLY� XQLYHUVDO

8�6 XQGHUVL]H� XQGHUVSHHG

89 XOWUDYLROHW

8�9 XQGHUYROWDJH

9 YROW

9$& YROWV DOWHUQDWLQJ FXUUHQW

9$5 YROWDPSHUH UHDFWLYH

9'& YROWV GLUHFW FXUUHQW

9)' YDFXXP IOXRUHVFHQW GLVSOD\

9*$ YLGHR JUDSKLFV DGDSWHU

9+) YHU\ KLJK IUHTXHQF\

: ZDWW

:&5 ZLWKVWDQG DQG FORVLQJ UDWLQJ

Z� ZLWK

Z�R ZLWKRXW

ZW� ZHLJKW

[IPU WUDQVIRUPHU
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.2+/(5 &2� .RKOHU� :LVFRQVLQ �����
3KRQH ������������� :HE VLWH ZZZ�NRKOHUJHQHUDWRUV�FRP
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