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1RWLFH�
20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH DFFRUGLQJ WR SURSHU SURFHGXUHV E\ D TXDOLILHG RSHUDWRU
DQG RQO\ IRU WKH SXUSRVHV GHVFULEHG LQ WKLV PDQXDO�

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ SUHFDXWLRQV LQ WKLV PDQXDO� $OZD\V KHHG
WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP� )DLOXUH WR KHDG SUHFDXWLRQV FDQ UHVXOW LQ LQMXU\ WR SHRSOH RU GDP�
DJH WR WKH SURGXFW�

'$1*(5� ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� LV OLNHO\ WR UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

:$51,1* ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG SRVVLEO\ UHVXOW LQ ORVV RI OLIH RU
VHULRXV LQMXU\�

&DXWLRQ ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ UHODWLYH VHULRXV RU PLQRU
LQMXU\� GDPDJH WR WKH SURGXFW� RU IDXOW\ RSHUDWLRQ�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG ´8QLWµ LV DOVR FDSLWDOL]HG ZKHQ LW UHIHUV
WR DQ 20521 SURGXFW� UHJDUGOHVV RI ZKHWKHU RU QRW LW DSSHDUV LQ WKH SURSHU QDPH RI WKH SURGXFW�

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ�

9LVXDO $LGV
7KH IROORZLQJ KHDGLQJV DSSHDU LQ WKH OHIW FROXPQ RI WKH PDQXDO WR KHOS \RX ORFDWH GLIIHUHQW W\SHV RI
LQIRUPDWLRQ�

,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUD�
WLRQ RI WKH SURGXFW�

,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� SUHFDXWLRQV� HWF�

» 20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP� RU WUDQVPLWWHG� LQ DQ\
IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLV�
VLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521 LV
FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJKïTXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�
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�ï� 1RPHQFODWXUH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
6\VWHP ,QVWDOODWLRQ DQG :LULQJ �� � � � � � � � � � � � � � � � � � � � �

�ï� *HQHUDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QVWDOODWLRQ (QYLURQPHQW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'LPHQVLRQV DQG ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 &RQQHFWLQJ &DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� :LULQJ &38V DQG ([SDQVLRQ ,�2 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,�2 :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6SHFLDO :LULQJ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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0DLQWHQDQFH DQG ,QVSHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � �

�ï� *HQHUDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HOIï'LDJQRVWLF )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5HSODFLQJ 3DUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3UHYHQWLYH 0HDVXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QVSHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGLFHV
$ 6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& 3URJUDPPLQJ &RQVROH 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
' 3URJUDPPLQJ ,QVWUXFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
( 6\VWHP &RQILJXUDWLRQ &KDUW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

,QGH[ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HYLVLRQ +LVWRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$ERXW WKLV 0DQXDO�

7KLV PDQXDO KDV EHHQ SUHSDUHG WR SURYLGH WKH LQIRUPDWLRQ QHFHVVDU\ WR LQVWDOO� VHW XS� DQG PDLQWDLQ
\RXU &�VHULHV .�W\SH 3URJUDPPDEOH &RQWUROOHU� D ORZ�FRVW� FRPSDFW� YHUVDWLOH LQGXVWULDO FRQWURO V\V�
WHP SURYLGLQJ XS WR ��� ,�2 SRLQWV� )RU LQIRUPDWLRQ UHJDUGLQJ V\VWHP SURJUDPPLQJ DQG RSHUDWLRQ�
UHIHU WR WKH RSHUDWLRQ PDQXDO�

5HIHU WR WKH $SSHQGL[ IRU D FRPSOHWH OLVW RI DOO SURGXFWV FRYHUHG LQ WKLV PDQXDO� LQFOXGLQJ FRPSOHWH
SDUW QXPEHUV�
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,QWURGXFWLRQ

�ï� 1RPHQFODWXUH �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &38V �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ([SDQVLRQ ,�2 8QLWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� $QDORJ 7LPHU 8QLW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� ,�2 /LQN 8QLWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 1RPHQFODWXUH
7KLV VHFWLRQ JLYHV WKH QDPHV DQG IXQFWLRQV RI WKH YDULRXV FRPSRQHQWV RI
.ï7\SH 3&V DQG WKH EDVLF 8QLWV ZLWK ZKLFK WKH\ FDQ EH FRPELQHG LQ D
6\VWHP�

�ï�ï� &38V
,Q WKH GLDJUDP EHORZ� WKH &��. LV VKRZQ DV D UHSUHVHQWDWLYH PRGHO� 5HIHU WR
$SSHQGL[ $ 6WDQGDUG 0RGHOV IRU \RXU PRGHO·V H[DFW VSHFLILFDWLRQV�

3RZHU VXSSO\ *URXQG 2XWSXWV ,QGLFDWRUV

([SDQVLRQ
,�2 8QLW�
$QDORJ
7LPHU 8QLW� RU
,�2 /LQN 8QLW
FRQQHFWRU

��ï9'& RXWSXW
3HULSKHUDO FRQQHFWRU

,QSXWV+LJKïVSHHG FRXQWHU
�+'0� LQSXWV

(3ï520 VRFNHW�
',3 VZLWFK

+LJKïVSHHG &RXQWHU :KHQ WKH KLJKïVSHHG FRXQWHU �+'0����� LV QRW EHLQJ XVHG� WKH WZR KLJKï
VSHHG FRXQWHU LQSXW WHUPLQDOV FDQ EH XVHG DV QRUPDO '& LQSXW WHUPLQDOV�
7KHLU 21�2)) UHVSRQVH WLPH� KRZHYHU� ZLOO EH VKRUWHU ����� PV PD[��� 5H�
JDUGOHVV RI ZKHWKHU WKH KLJKïVSHHG FRXQWHU FRPPDQG LV EHLQJ XVHG� ',3
VZLWFK SLQV � DQG � PXVW EH RII ZKHQHYHU WKH KDUGZDUH UHVHW LV QRW EHLQJ
XVHG�

,QGLFDWRUV 7KH GLDJUDP EHORZ VKRZV WKH IXQFWLRQV RI WKH YDULRXV LQGLFDWRUV� WDNLQJ WKH
&��. DV DQ H[DPSOH�

� � �� ��

� � � � � � � �

287387 � &+

32:(5
581

$/$50
(5525

,1387 � &+

287387� 6KRZV ZKHWKHU WKH RXWSXW LV 21 RU 2))�

32:(5� 6WD\V OLW ZKLOH SRZHU LV WXUQHG RQ WR WKH
3&�

581� 6WD\V OLW ZKLOH WKH 3& LV RSHUDWLQJ QRUPDOO\�

$/$50� %OLQNV GXULQJ EDWWHU\ DEQRUPDOLW\ RU VFDQ
WLPH RYHUUXQ� $W WKLV WLPH 3& RSHUDWLRQ ZLOO EH
LQWHUPLWWHQW�

(5525� /LJKWV ZKHQ VHOIïGLDJQRVLV GHWHFWV DQ
DEQRUPDOLW\� 7KH 3& ZLOO VWRS RSHUDWLQJ�

,1387� 6KRZV ZKHWKHU WKH LQSXW LV 21 RU 2))�� � � � � � � �

0HPRU\ (DFK RI WKH &ï6HULHV .ï7\SH 3&V LV SURYLGHG ZLWK D EXLOWïLQ 5$0 �UDQGRPï
DFFHVV PHPRU\�� DV ZHOO DV D 520 �UHDGïRQO\ PHPRU\� FKLS VRFNHW� (LWKHU
PD\ EH XVHG ZLWK HDVH� ,W LV UHFRPPHQGHG WR XVH WKH 5$0 IRU SURJUDPPLQJ
DQG� ZKHQ WKH SURJUDP LV FRPSOHWHG� WR VDYH LW LQ D 520 FKLS IRU SURWHFWLRQ�
7KH PHPRU\ FDSDFLW\ LQ HLWKHU FDVH LV ����� DGGUHVVHV�

1RPHQFODWXUH 6HFWLRQ �ï�
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%HQHDWK WKH FRYHU DUH WKH ',3 VZLWFK DQG WKH VRFNHW ZKHUH DQ (3ï520
FKLS PD\ EH LQVWDOOHG� )RU GHWDLOV� VHH �ï�ï� 6HWWLQJ WKH &38 'LSVZLWFK DQG
�ï�ï� (3ï520 ,QVWDOODWLRQ� 2QO\ ',3 VZLWFK SLQV � DQG � DUH RQ ZKHQ WKH
&38 LV GHOLYHUHG�

520 VRFNHW

� 7XUQ 21 WR XVH KDUGZDUH UHVHW �������
� 7XUQ 2)) LI +'0���� LV QRW XVHG�

� 7XUQ 21 IRU (QJOLVK GLVSOD\�

� 7XUQ 21 WR LQKLELW $/$50 LQGLFDWRU�

�� � 520� 21 �5$0� 2))�

�� � 5$0� 21 �520� 2))�

&$87,21� ,Q FDVH RI EDWWHU\ IDLOXUH� GDWD VWRUHG LQ
WKH 5$0� WKH '0 DUHD� WKH +5 DUHD� HWF�� ZLOO QRW EH SUHVHUYHG�

�ï�ï� ([SDQVLRQ ,�2 8QLWV
,Q WKH GLDJUDP EHORZ� WKH &��3 LV VKRZQ DV D UHSUHVHQWDWLYH PRGHO� 5HIHU WR
$SSHQGL[ $ 6WDQGDUG 0RGHOV IRU \RXU PRGHO·V H[DFW VSHFLILFDWLRQV�

3RZHU VXSSO\ *URXQG 2XWSXWV ,QGLFDWRUV

&38�
([SDQVLRQ
,�2 8QLW�
$QDORJ
7LPHU 8QLW� RU
,�2 /LQN 8QLW
FRQQHFWRU

��ï9'& RXWSXW,QSXWV&38 OHIW�ULJKW
VHOHFWRU

&38�
([SDQVLRQ
,�2 8QLW� RU
,�2 /LQN 8QLW
FRQQHFWRU

520 6RFNHW DQG ',3
6ZLWFK

1RPHQFODWXUH 6HFWLRQ �ï�
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,QGLFDWRUV 7KH IROORZLQJ GLDJUDP VKRZV WKH IXQFWLRQV RI WKH YDULRXV LQGLFDWRUV� WDNLQJ
WKH &��3 DV DQ H[DPSOH�

� � �� ��

� � � � � � � �

287387 � &+

32:(5

,1387 � &+

287387� 6KRZV ZKHWKHU WKH RXWSXW LV 21 RU 2))�

32:(5� 6WD\V OLW ZKLOH SRZHU LV WXUQHG 21 WR WKH
,�2 8QLW�

,1387� 6KRZV ZKHWKHU WKH LQSXW 21 RU 2))�

� � � � � � � �

&38 /HIW�5LJKW 6HOHFWRU 7KH &��3� &��3� &��3� DQG &��3 ([SDQVLRQ ,�2 8QLWV DOO KDYH &38 OHIW�
ULJKW VHOHFWRU VZLWFKHV� 7KH &��3 DQG &�. GR QRW� )RU WKRVH PRGHOV ZKLFK
KDYH WKH VZLWFK� FDUH PXVW EH WDNHQ WR VHW LW VR WKDW LW FRUUHVSRQGV ZLWK WKH
GLUHFWLRQ RI WKH ,�2 &RQQHFWLQJ &DEOH� ,I WKH VZLWFK LV VHW WR WKH ZURQJ SRVL�
WLRQ� WKH 6\VWHP ZLOO RSHUDWH DV LI WKH ,�2 8QLW ZHUH QRW WKHUH� 6HW WKH VZLWFK
VR WKDW WKH &38 FRQQHFWRU VLGH �/HIW RU 5LJKW� LV µLQ�µ DV VKRZQ LQ WKH IROORZ�
LQJ GLDJUDP� 'R QRW FKDQJH WKH VZLWFK VHWWLQJ DIWHU SRZHU KDV EHHQ WXUQHG
21� EHFDXVH WKH ,�2 EXV ZLOO PDOIXQFWLRQ�

/LQ 5RXW

7R ,�2
/LQN
8QLW

)URP

&38

/ 5

5LQ /RXW

7R ,�2
/LQN
8QLW

)URP

&38

/ 5

7KH IROORZLQJ H[DPSOH GLDJUDPV VKRZ WKH SURSHU VZLWFK VHWWLQJV IRU KRUL]RQ�
WDO DQG YHUWLFDO PRXQWLQJ RI 8QLWV�

+RUL]RQWDO 0RXQWLQJ �$OO 8QLWV FDQ EH SRVLWLRQHG KRUL]RQWDOO\��

6HW WR /HIW LQ 5LJKW RXW

&��3ï&1���

&38 ,�2 8QLW

1RPHQFODWXUH 6HFWLRQ �ï�
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9HUWLFDO 0RXQWLQJ �$OO 8QLWV H[FHSW WKH &��3 DQG &�. FDQ EH SRVLWLRQHG YHUWLFDOO\��

&��3ï&1���

6HW WR 5LJKW LQ /HIW RXW

&38

,�2 8QLW

�ï�ï� $QDORJ 7LPHU 8QLW

,QWHUQDO YDULDEOH UHVLVWRUV
7KHVH YDULDEOH UHVLVWRUV DUH XVHG WR VHW WKH WLPHUV
DQG� IURP OHIW WR ULJKW� FRUUHVSRQG WR 7� WR 7�� 7KH
VHWWLQJV RI WKHVH UHVLVWRUV DUH HIIHFWLYH RQO\ ZKHQ WKH
FRUUHVSRQGLQJ ,1�(;7 VHOHFWRU LV VHW WR ,1� 7R VHW RU
DGMXVW WKH WLPH� XVH WKH VFUHZGULYHU VXSSOLHG ZLWK WKH
$QDORJ 7LPHU 8QLW� 7XUQ WKH YDULDEOH UHVLVWRU VKDIWV
FORFNZLVH WR LQFUHDVH WKH WLPH YDOXH�

0LQ�

0D[�

7ZR 0� PRXQWLQJ VFUHZV
�VHOIïULVLQJ SUHVVXUH SODWH�

,QGLFDWRUV
7KH 6(7 LQGLFDWRUV LQ WKH WRS
URZ OLJKW ZKLOH WLPHU YDOXHV
DUH EHLQJ VHW� 7KH 7,0( 83
LQGLFDWRUV LQ WKH ERWWRP URZ
OLJKW ZKHQ WKH FRUUHVSRQGLQJ
WLPHU FRQWDFW �7� WR 7�� WXUQV
21� 1XPEHUV �� WR �� FRUUH�
VSRQG WR 7� WR 7��

7KLV FRQQHFWRU LV QRW XVHG�
'R QRW UHPRYH WKH FRYHU�

([WHUQDO YDULDEOH UHVLVWRU FRQQHFWRUV
:KHQ XVLQJ H[WHUQDO YDULDEOH UHVLVWRUV WR VHW WKH WLPHUV� FRQQHFW WKH
UHVLVWRUV WR WKHVH FRQQHFWRUV� 7KH FRUUHVSRQGLQJ ,1�(;7 VHOHFWRU
PXVW EH VHW WR WKH (;7 SRVLWLRQ� 7KHVH FRQQHFWRUV FRUUHVSRQG WR
7� WR 7� IURP OHIW WR ULJKW� 8VH �� NW H[WHUQDO YDULDEOH UHVLVWRUV�

&38 FRQQHFWRU
,QVWDOO DQG FRQQHFW WKH ([SDQVLRQ
,�2 8QLW DQG WKH &38 KRUL]RQWDOO\�
RWKHUZLVH WKH $QDORJ 7LPHU 8QLW
FDQQRW EH FRQQHFWHG WR WKH &38�

,�2 &RQQHFWLQJ &DEOH
&�.ï&1���
2QH FDEOH LV VXSSOLHG ZLWK WKH
$QDORJ 7LPHU 8QLW

,1�(;7 VHOHFWRUV
:KHQ XVLQJ WKH LQWHUQDO YDULDEOH
UHVLVWRU� VHW WKH FRUUHVSRQGLQJ SLQ WR
,1� ZKHQ XVLQJ DQ H[WHUQDO YDULDEOH
UHVLVWRU� VHW WKH FRUUHVSRQGLQJ SLQ WR
(;7� 7KHVH VHOHFWRUV FRUUHVSRQG WR
7� WR 7� IURP OHIW WR ULJKW�

1RPHQFODWXUH 6HFWLRQ �ï�
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([WHUQDO 9DULDEOH 5HVLVWRU 7KH FRQWDFWRU HPSOR\V VROGHUOHVV WHUPLQDOV DQG PXVW EH ZLUHG DV VKRZQ EH�
ORZ� XVLQJ $:* �� WR �� OHDG ZLUHV�

$QDORJ 7LPHU 8QLW

FRQQHFWRU

([WHUQDO YDULDEOH

UHVLVWRU ��� NW�

�ï�ï� ,�2 /LQN 8QLWV

7KH ,�2 /LQN 8QLW PXVW EH XVHG DV D 5HPRWH ,�2 'HYLFH DQG PXVW EH XVHG
ZLWK D 5HPRWH 0DVWHU 0RGXOH� 5HIHU WR WKH 6<60$& %86 5HPRWH ,�26\V�
WHP 0DQXDO �&DW� QR� :���� IRU GHWDLOV�

2SHUDWLRQ RXWSXW WHUPLQDO
,QGLFDWHV WKDW WKH SRZHU LV 21
DQG WKDW WKH &38 LV LQ 581 RU
021,725 PRGH ZLWK QR HUURUV�

5HSHDWHU 2XWSXW 7HUPLQDO
6HQGV UHSHDWHU VLJQDOV WR D /LQN
$GDSWHU� 7KH UHSHDWHU RXWSXW LV 21
ZKHQ SRZHU LV 21 LQ WKH &38 DQG
,�2 /LQN 8QLW� �6HH WKH /LQN $GDSWHU
PDQXDO IRU GHWDLOV��

2SWLFDO ILEHU FRQQHFWRUV
7UDQVPLWWLQJ HUURU LQGLFDWRU
%OLQNV GXULQJ QRUPDO WUDQVPLVVLRQ�
/LJKWV FRQWLQXRXVO\ WR LQGLFDWH D
WUDQVPLVVLRQ RU FRQQHFWLRQ HUURU�

$& SRZHU VXSSO\

*URXQG

&38 RU ([SDQVLRQ
,�2 8QLW FRQQHFWRU

3RZHU LQGLFDWRU

1RPHQFODWXUH 6HFWLRQ �ï�
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�ï� 6\VWHP &RQILJXUDWLRQ
'HSHQGLQJ RQ \RXU FRQWURO UHTXLUHPHQWV� \RX FDQ FRPELQH YDULRXV 8QLWV IRU
D WRWDO QXPEHU RI ,�2 SRLQWV UDQJLQJ DQ\ZKHUH IURP �� WR ����

)RU H[DPSOH� D VLQJOH &��. &38� ZLWK QR ([SDQVLRQ ,�2 8QLWV FRQQHFWHG�
KDV D WRWDO RI �� ,�2 SRLQWV� EURNHQ GRZQ LQWR �� LQSXW SRLQWV DQG � RXWSXW
SRLQWV� ,I LW LV XVHG LQ FRPELQDWLRQ ZLWK D &�. ,QSXW 8QLW� WKHUH ZLOO EH D WRWDO
RI �� LQSXW SRLQWV DQG � RXWSXW SRLQWV� ,I FRPELQHG ZLWK D &�. 2XWSXW 8QLW�
WKH WRWDO ZLOO EH �� LQSXW SRLQWV DQG �� RXWSXW SRLQWV�

,I WKH &��. LV FRPELQHG ZLWK D &��3 ([SDQVLRQ ,�2 8QLW� WKHUH ZLOO EH D VXP
WRWDO RI �� ,�2 SRLQWV� ,I WKH &��3 LV DQ ,QSXW 8QLW� WKH\ ZLOO EH EURNHQ GRZQ
LQWR �� LQSXW SRLQWV DQG � RXWSXW SRLQWV� LI LW LV DQ 2XWSXW 8QLW� WKHUH ZLOO EH ��
LQSXW SRLQWV DQG �� RXWSXW SRLQWV� )RU D OLVWLQJ RI SRVVLEOH 8QLW FRPELQDWLRQV
DQG QXPEHUV RI ,�2 SRLQWV� VHH $SSHQGL[ ( 6\VWHP &RQILJXUDWLRQ &KDUW�

2QO\ RQH ([SDQVLRQ ,�2 8QLW ZLWK WKH VXIIL[ µ3µ FDQ EH FRQQHFWHG WR DQ\ JLY�
HQ &38� ,W LV SRVVLEOH WR DGG PRUH WKDQ RQH &�.� EXW XQGHU QR FLUFXP�
VWDQFHV FDQ WKH WRWDO QXPEHU RI ,�2 SRLQWV H[FHHG ���� (LWKHU RQH $QDORJ
7LPHU 8QLW RU RQH ,�2 /LQN 8QLW FDQ EH DGGHG WR DQ\ RWKHU SRVVLEOH FRPELQD�
WLRQ RI 8QLWV�

:KHQ GHWHUPLQLQJ ZKLFK FRQILJXUDWLRQ WR XVH� DQRWKHU IDFWRU WR FRQVLGHU LV
WKH HDVH ZLWK ZKLFK ,�2 SRLQWV FDQ EH DVVLJQHG� ,Q RUGHU WR PDNH WKH SURFHVV
DV VLPSOH DV SRVVLEOH� LW LV UHFRPPHQGHG WKDW D &38 EH XVHG ZKLFK KDV
PRUH ,�2 SRLQWV WKDQ WKH ODUJHVW ([SDQVLRQ ,�2 8QLW� )RU H[DPSOH� UDWKHU WKDQ
FRPELQLQJ D &��3 &38 ZLWK D &��3 ([SDQVLRQ ,�2 8QLW� LW ZRXOG EH SUHIHUD�
EOH WR XVH D &��3 &38� 6LPLODUO\� FRPELQLQJ D &��3 &38 ZLWK D &�� ([SDQ�
VLRQ ,�2 8QLW ZRXOG EH EHWWHU WKDQ XVLQJ D &��3 &38 DQG D &��3 ([SDQVLRQ
,�2 8QLW�

7KLV LV LQWHQGHG RQO\ DV D EULHI RYHUYLHZ RI V\VWHP FRQILJXUDWLRQ SRVVLELOLWLHV�
,Q DGGLWLRQ WR $SSHQGL[ ( 6\VWHP &RQILJXUDWLRQ &KDUW �PHQWLRQHG DERYH��
VHH WKH ,�2 WDEOHV LQ WKH RSHUDWLRQ PDQXDO IRU GHWDLOV RQ YDULRXV SRVVLEOH
FRPELQDWLRQV RI 8QLWV DQG WKH SDUWLFXODU ,�2 ELWV DQG ,5 DUHD ZRUN ELWV ZKLFK
DUH DYDLODEOH IRU XVH LQ HDFK FRQILJXUDWLRQ�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ �ï�
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6(&7,21 �
6\VWHP ,QVWDOODWLRQ DQG :LULQJ

��� *HQHUDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVWDOODWLRQ (QYLURQPHQW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'LPHQVLRQV DQG ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 &RQQHFWLQJ &DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� :LULQJ &38V DQG ([SDQVLRQ ,�2 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 8QLW :LULQJ 'LDJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,�2 'HYLFH &RQQHFWLRQ ([DPSOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6SHFLDO :LULQJ 3UHFDXWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6HWWLQJ WKH &38 ',3 6ZLWFK ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (3�520 ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +LJK�6SHHG &RXQWHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QKLELWLQJ WKH $/$50 ,QGLFDWRU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ WKH ,�2 /LQN 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� *HQHUDO
7KLV VHFWLRQ H[SODLQV KRZ WR LQVWDOO DQG VHW XS \RXU &RQWURO 6\VWHP� ZLWK VSH�
FLILFV RQ WKH SURSHU HQYLURQPHQW� DFWXDO PRXQWLQJ� DSSOLFDEOH FDEOH� ZLULQJ�
DQG VZLWFK VHWWLQJV�

�ï� ,QVWDOODWLRQ (QYLURQPHQW
$OWKRXJK WKH .�7\SH 3URJUDPPDEOH &RQWUROOHU LV TXLWH GXUDEOH� WKH IROORZLQJ
FRQGLWLRQV PXVW EH REVHUYHG LQ RUGHU IRU \RXU 6\VWHP WR RSHUDWH DW LWV KLJK�
HVW OHYHO RI UHOLDELOLW\�

$PELHQW WHPSHUDWXUH 2SHUDWLQJ� �� WR ���&

6WRUDJH� ��� WR ���&

+XPLGLW\ ��� WR ��� 5+ �ZLWKRXW FRQGHQVDWLRQ�

0XVW EH IUHH IURP WKH IROORZLQJ�
� &RUURVLYH JDVHV
� $EUXSW WHPSHUDWXUH FKDQJHV
� 'LUHFW VXQOLJKW

$WPRVSKHUH � &RQFHQWUDWLRQ RI GXVW� VDOW� LURQ SDUWLFOHV
� 6SODWWHU IURP ZDWHU� RLO� RWKHU FKHPLFDOV

9LEUDWLRQ DQG VKRFN 0XVW QRW UHFHLYH GLUHFW LPSDFW RU YLEUDWLRQ


7KH DPELHQW RSHUDWLQJ WHPSHUDWXUH IRU WKH 3URJUDPPLQJ &RQVROH LV �� WR ���

&$87,21
,Q ORZ KXPLGLW\ FRQGLWLRQV� H[FHVVLYH VWDWLF HOHFWULFLW\ RI RYHU � .9 FDQ GDP�
DJH LQWHUQDO FRPSRQHQWV VXFK DV ,&V� 7KHUHIRUH� EHIRUH WRXFKLQJ WKH 3&� EH
VXUH WR ILUVW WRXFK D JURXQGHG PHWDOOLF REMHFW WR GLVFKDUJH DQ\ VWDWLF HOHFWULF�
LW\ EXLOG�XS�

1RLVH 3UHYHQWLRQ 8VH WZLVWHG SDLU FDEOHV ZLWK FURVV�VHFWLRQDO DUHDV RI DW OHDVW � PP��FRQGXF�
WRU �$*: ��� WR SUHYHQW QRLVH� $YRLG PRXQWLQJ WKH 3& FORVH WR KLJK�SRZHU
HTXLSPHQW� DQG EH VXUH WR PRXQW LW DW OHDVW ��� PP DZD\ IURP SRZHU OLQHV�
:KHUHYHU SRVVLEOH� XVH ZLULQJ GXFWV WR FRQWDLQ DQG SURWHFW WKH 3& ZLULQJ�
7KH ,�2 ZLULQJ VKRXOG QRW EH SODFHG LQ WKH VDPH GXFW ZLWK WKH SRZHU OLQH RU
RWKHU ZLULQJ� 6WDQGDUG ZLULQJ FRQGXLWV DUH VXIILFLHQW DV ORQJ DV WKH ,�2 ZLULQJ
DQG SRZHU OLQHV DUH NHSW VHSDUDWH�

���PP
PLQ�

���PP PLQ�

3&

,QVWDOODWLRQ (QYLURQPHQW 6HFWLRQ �ï�



��

'XFW :RUN :KHQ &38V DQG ([SDQVLRQ ,�2 8QLWV DUH PRXQWHG KRUL]RQWDOO\� EH VXUH WKDW
QR GXFWV RU ZLULQJ SDVVHV EHWZHHQ WKHP� 7KH GLDJUDP VKRZV DQ H[DPSOH RI
XQDFFHSWDEOH PRXQWLQJ�

,I WKH FRQWUROOHG V\VWHP UHTXLUHV HLWKHU �� $ DW ��� 9 PD[� RU �� $ DW ��� 9
PD[� SRZHU FDEOHV� DQG LI WKH FRQGXLWV DUH UXQ SDUDOOHO WR HDFK RWKHU� D PLQL�
PXP GLVWDQFH RI ��� PP PXVW EH SURYLGHG EHWZHHQ WKH ,�2 OLQHV DQG WKH
SRZHU FDEOH� ,I WKH ,�2 OLQHV DQG WKH SRZHU FDEOHV PXVW EH SODFHG LQ WKH
VDPH GXFW DW WKH SRLQW RI FRQQHFWLRQ WR WKH HTXLSPHQW� EH VXUH WR VFUHHQ
WKHP ZLWK D JURXQGHG PHWDO SODWH�

�

0HWDO �LURQ� SODWH

��� PP PLQ�

*URXQGLQJ �DW D JURXQG UHVLVWDQFH RI OHVV WKDQ ��� W �

� 3& ,�2 FLUFXLW
� 3& SRZHU FLUFXLW
� *HQHUDO FRQWURO FLUFXLW�3RZHU FLUFXLW

� �

:HDN FXUUHQW FDEOH

��� PP PLQ�

��� PP PLQ�

&RQWURO FDEOH

3RZHU FDEOH

*URXQG �DW D UHVLVWDQFH RI

OHVV WKDQ ��� W �

�

�

�

,QVWDOODWLRQ (QYLURQPHQW 6HFWLRQ �ï�
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�ï� 'LPHQVLRQV DQG ,QVWDOODWLRQ
7KLV VHFWLRQ JLYHV GLPHQVLRQV DQG RWKHU LQIRUPDWLRQ QHFHVVDU\ IRU PRXQWLQJ
WKH &38V� ([SDQVLRQ ,�2 8QLWV� $QDORJ 7LPHU 8QLWV� DQG ,�2 /LQN 8QLWV� $OO
PHDVXUHPHQWV DUH LQ PP�

&38V �7KH &��. LV VKRZQ DV DQ H[DPSOH��

$

���

���

���

���

0RGHO

&��.

&��.

&��.

&��.

%

���

���

���

���
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���

���

���

���

)RXU 0� VFUHZV

'
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(
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�

��

([SDQVLRQ ,�2 8QLWV �7KH &��3 LV VKRZQ DV DQ H[DPSOH��

)RXU 0� VFUHZV

'LPHQVLRQV DQG ,QVWDOODWLRQ 6HFWLRQ �ï�
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([SDQVLRQ ,�2 8QLWV FRQW�

0RGHO

&��3

&��3

&��3

&��3

&��3

$
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��0�

$QDORJ 7LPHU 8QLWV &�.�70

,�2 /LQN 8QLWV &���/.�����3�

7ZR 0� KROHV

'LPHQVLRQV DQG ,QVWDOODWLRQ 6HFWLRQ �ï�
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0RGHO

3)3���1

3)3����1

3)3����1�

/

�� FP

� P

� P

8VH WKH 3)3����1� IRU WKH &��3�
,I WKH 3)3���1 RU 3)3����1 DUH
XVHG� WKH 8QLW ZLOO EH VODQWHG�

3)3���1�3)3����1

3)3����1�

(QGSODWH 3)3�0

(LJKW 0�
SDQKHDG
VFUHZV

6SDFHU 3)3�6

0RXQWLQJ $ &38 DQG ([SDQVLRQ ,�2 8QLW PD\ EH PRXQWHG HLWKHU YHUWLFDOO\ RU KRUL]RQ�
WDOO\ LQ UHODWLRQ WR HDFK RWKHU EXW WKH RULHQWDWLRQ RI HDFK XQLW LWVHOI PXVW UH�
PDLQ KRUL]RQWDO DV GHVFULEHG E\ WKH IROORZLQJ PRXQWLQJ GLDJUDPV� ,I PRXQWLQJ
WKH XQLWV YHUWLFDOO\� SRVLWLRQ WKH &38 DERYH WKH ([SDQVLRQ ,�2 8QLW� LI PRXQW�
LQJ KRUL]RQWDOO\� SRVLWLRQ WKH &38 WR WKH OHIW�

:KHQ LQVWDOOLQJ WKH &38V� ([SDQVLRQ ,�2 8QLWV� DQG ,�2 /LQN 8QLWV� DOORZ VXI�
ILFLHQW VSDFH EHWZHHQ WKH 8QLWV IRU FRROLQJ� 0RGHOV WDNLQJ D ���� WR ����9$&
SRZHU VXSSO\ UHTXLUH D PLQLPXP FRROLQJ VSDFH RI �� PP EHWZHHQ 8QLWV�
$YRLG PRXQWLQJ DQ\ XQLWV LQ ZDUP DUHDV RU RYHU D KHDW VRXUFH RI DQ\ NLQG� ,Q
DGGLWLRQ� LI WKH &38 LV LQVWDOOHG LQ D FRQWURO ER[� DOORZ VXIILFLHQW VSDFH IRU
PDLQWHQHQFH DQG YHQWLODWLRQ� ,W PD\ EH QHFHVVDU\ WR LQVWDOO D YHQWLODWLRQ IDQ
LQ WKH FRQWURO ER[ WR PDLQWDLQ WKH UHTXLUHG DPELHQW WHPSHUDWXUH DV LQGLFDWHG
LQ $SSHQGL[ % 6SHFLILFDWLRQV�

&RQWURO %R[ )DQ

3&

9HQW

'LPHQVLRQV DQG ,QVWDOODWLRQ 6HFWLRQ �ï�
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$QRWKHU IDFWRU WR FRQVLGHU LV WKH ,�2 ZLULQJ �VHH ��� ,�2 :LULQJ�� ,I WKH &38
DQG�RU ([SDQVLRQ ,�2 8QLWV DUH PRXQWHG YHUWLFDOO\� D PLQLPXP RI �� PP
RSHQ VSDFH LV UHTXLUHG IRU HDVH RI ,�2 ZLULQJ� 7KH VSDFLQJ RI WKH PRXQWLQJ
KROHV� IRU ERWK YHUWLFDO DQG KRUL]RQWDO PRXQWLQJ LV DV VKRZQ EHORZ�

+RUL]RQWDO 0RXQWLQJ

$ � ��� $ � ��� * $ � ���
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��0� ��0� ��0�

([SDQVLRQ

,�2 8QLW

&38
$QDORJ
7LPHU 8QLW
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/LQN
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9HUWLFDO 0RXQWLQJ

' &

��0�

&38
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$ � ���

([SDQVLRQ

,�2 8QLW
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'LPHQVLRQV DQG ,QVWDOODWLRQ 6HFWLRQ �ï�
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0RGHO

&38

,�2 8QLW

,�2 8QLW

$QDORJ
7LPHU
8QLW
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$WWDFK (QG 3ODWHV �3)3�0� WR ERWK HQGV �DV VKRZQ EHORZ� ZKHQ FRQQHFWLQJ
&38V� ([SDQVLRQ ,�2 8QLWV� RU $QDORJ 7LPHU 8QLWV WR D ',1 5DLO� ,W LV DOVR
UHFRPPHQGHG WKDW D 6SDFHU �3)3�6� EH LQVWDOOHG EHWZHHQ D &38 DQG ([�
SDQVLRQ ,�2 8QLW ZKHQ WKH\ DUH PRXQWHG KRUL]RQWDOO\�

; ;

��� ��

(QG SODWH

',1 5DLO

6SDFHU (QG SODWH

&38 ,�2 8QLW

0RXQWLQJ VFUHZV DUH LQFOXGHG ZLWK &38V� ([SDQVLRQ ,�2 8QLWV� DQG $QDORJ
7LPHU 8QLWV� 7KH\ PXVW EH SXUFKDVHG VHSDUDWHO\ IRU ,�2 /LQN 8QLWV�

�ï� ,�2 &RQQHFWLQJ &DEOH

$SSOLFDEOH FRQQHFWLQJ FDEOH ZLOO YDU\ DFFRUGLQJ WR ZKLFK 8QLWV DUH FRQQHFWHG
DQG ZKHWKHU WKH\ DUH PRXQWHG KRUL]RQWDOO\ RU YHUWLFDOO\� $OO ([SDQVLRQ ,�2
8QLWV� H[FHSW WKH &��3 DQG &�.� XVH &��3�&1��� FDEOH �� FP� IRU KRUL]RQ�
WDO PRXQWLQJ DQG &��3�&1��� FDEOH ��� FP� IRU YHUWLFDO PRXQWLQJ� 7KH &��3
DQG &�. FDQQRW EH PRXQWHG YHUWLFDOO\� 7KH &��3 FDQ XVH HLWKHU RI WKH
DERYH�PHQWLRQHG FDEOHV IRU KRUL]RQWDO PRXQWLQJ� 7KH &�. FDQ XVH RQO\
&�.�&1��� FDEOH �� FP�� )RU FRQQHFWLQJ ,�2 /LQN 8QLWV� XVH &��3�&1���
FDEOH ��� FP��

&$87,21�
$OZD\V EH VXUH WR XVH RQO\ WKH FDEOH WKDW LV LQFOXGHG ZLWK WKH 8QLW� 8VLQJ WKH
ZURQJ FDEOH �VXFK DV WKH &�� ,�2 &RQQHFWLQJ &DEOH RU ,�2 /LQN &RQQHFWLQJ
&DEOH� IRU FRQQHFWLQJ ([SDQVLRQ ,�2 8QLWV FDQ FDXVH VHULRXV GDPDJH WR WKH
8QLWV�

,�2 &RQQHFWLQJ &DEOH 6HFWLRQ �ï�
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7KH IROORZLQJ GLDJUDPV LOOXVWUDWH WKH DSSURSULDWH FDEOHV IRU FRQQHFWLQJ &38V�
([SDQVLRQ ,�2 8QLWV� DQG ,�2 /LQN 8QLWV HLWKHU KRUL]RQWDOO\ RU YHUWLFDOO\�

� WR �� FP

,�2 &RQQHFWLQJ
&DEOH &��3�&1���

��� WR ���PP

��� WR ���PP

+RUL]RQWDO 0RXQWLQJ

&38 ,�2 8QLW

&38

,�2 8QLW

,�2 8QLW

&38

,�2 /LQN &RQQHFWLQJ
&DEOH &��3�&1���

,�2 /LQN
8QLW

,�2 /LQN
8QLW

,�2 /LQN
8QLW

9HUWLFDO 0RXQWLQJ

,�2 &RQQHFWLQJ
&DEOH &��3�&1���

,�2 /LQN &RQQHFWLQJ
&DEOH &��3�&1���

,�2 /LQN &RQQHFWLQJ
&DEOH &���&1���

,�2 &RQQHFWLQJ
&DEOH &��3�&1���

2QH $QDORJ 7LPHU 8QLW FDQ EH FRQQHFWHG GLUHFWO\ WR D &38 RU WR DQ\ FRP�
ELQDWLRQ RI D &38 DQG ([SDQVLRQ ,�2 8QLWV� ,Q HLWKHU FDVH� DV VKRZQ LQ WKH
IROORZLQJ GLDJUDP� WKH 8QLWV PXVW EH PRXQWHG KRUL]RQWDOO\�

$QDORJ
7LPHU 8QLW

&RQQHFWLQJ &DEOH
&�.�&1���

$QDORJ
7LPHU 8QLW

&RQQHFWLQJ &DEOH
&�.�&1���

&38

&38 ,�2 8QLW

&RQQHFWLQJ &DEOH
&��3�&1���

&RQQHFWLQJ $QDORJ 7LPHU
8QLWV

,�2 &RQQHFWLQJ &DEOH 6HFWLRQ �ï�
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&RQQHFWLQJ ,�2 /LQN 8QLWV 2QH ,�2 /LQN 8QLW FDQ EH FRQQHFWHG GLUHFWO\ WR D &38 RU WR DQ\ FRPELQDWLRQ
RI D &38 DQG ([SDQVLRQ ,�2 8QLWV� ,W FDQQRW EH XVHG LQ WKH VDPH 3& 6\VWHP
ZLWK DQ $QDORJ 7LPHU 8QLW�

&RQQHFWLRQ 3URFHGXUH )ROORZ WKHVH IRXU VWHSV WR FRQQHFW ([SDQVLRQ ,�2 8QLW� $QDORJ 7LPHU� DQG ,�2
/LQN 8QLW &RQQHFWLQJ &DEOHV�

�� �� ���� �� 5HPRYH WKH FRQQHFWRU FRYHU IURP WKH &38� XVLQJ D VFUHZGULYHU LI QHF�
HVVDU\�

�� ,QVHUW RQH RI WKH FDEOH·V FRQQHFWRUV LQWR WKH FRYHU� �2QFH LQVHUWHG� WKH
FRQQHFWRU FDQQRW EH UHPRYHG��

�� 5H�LQVHUW WKH FRYHU�FRQQHFWRU FRPELQDWLRQ LQWR WKH &38�
�� 5HSHDW WKLV SURFHGXUH RQ WKH RWKHU HQG RI WKH FDEOH�

&RYHU

2SWLFDO )LEHU &DEOH 2SWLFDO ILEHU FDEOH FDQ EH XVHG IRU H[WHQGLQJ WUDQVPLVVLRQ GLVWDQFH DQG UH�
GXFLQJ QRLVH� 7KHUH DUH WKUHH W\SHV� DQG WKH DSSURSULDWH FDEOH IRU DQ\ JLYHQ
VLWXDWLRQ ZLOO GHSHQG RQ WKH GHVLUHG WUDQVPLVVLRQ GLVWDQFH DQG WKH SDUWLFXODU
8QLWV ZKLFK QHHG WR EH FRQQHFWHG�

$OO�SODVWLF RSWLFDO ILEHU FDEOH �$3)� LV IRU VKRUW�GLVWDQFH WUDQVPLVVLRQ �XS WR
�� P� DQG FDQ EH XVHG RQO\ E\ 8QLWV ZLWK WKH VXIIL[ �3 DWWDFKHG� 3ODVWLF�FODG
RSWLFDO ILEHU FDEOH �3&)� LV IRU PLGGOH�GLVWDQFH WUDQVPLVVLRQ �XS WR ��� P IRU
8QLWV ZLWK �3 DQG ��� P IRU 8QLWV ZLWKRXW �3 �� &U\VWDO RSWLFDO ILEHU FDEOH
�$*)� LV IRU ORQJ�GLVWDQFH WUDQVPLVVLRQ �XS WR � NP� DQG FDQ EH FRQQHFWHG
RQO\ WR FHUWDLQ /LQN $GDSWHUV�

$OWKRXJK OD\LQJ RSWLFDO ILEHU FDEOH GRHV QRW EDVLFDOO\ GLIIHU IURP OD\LQJ ZLUH
FDEOH� WKHUH DUH FHUWDLQ SUHFDXWLRQV ZKLFK VKRXOG EH REVHUYHG� )RU GHWDLOV�
UHIHU WR WKH 2SWLFDO 5HPRWH ,�2 6\VWHPV PDQXDO�

/LQN $GDSWHUV $OWKRXJK LW LV QRUPDOO\ SRVVLEOH WR FRQQHFW 8QLWV LQ VHULHV� D IDLOXUH �SRZHU
IDLOXUH� GLVFRQQHFWLRQ� HWF�� LQ RQH RI WKH 8QLWV ZLOO FDXVH DOO WKH VXEVHTXHQW
8QLWV WR FHDVH RSHUDWLQJ� <RX FDQ XVH /LQN $GDSWHUV WR SUHYHQW WKLV W\SH RI
VLWXDWLRQ IURP RFFXULQJ� (YHQ LI D SRZHU IDLOXUH RFFXUV LQ D 8QLW FRQQHFWHG WR
D EUDQFK OLQH RI D /LQN $GDSWHU� WKH /LQN $GDSWHU ZLOO E\SDVV WKDW 8QLW DQG
FRQWLQXH WR WUDQVPLW VLJQDOV WR WKH RWKHU 8QLWV� <RX FDQ DOVR XVH /LQN $GDSW�
HUV IRU EUDQFKLQJ DQG IRU FRQYHUWLQJ EHWZHHQ YDULRXV W\SHV RI ZLUH DQG RSWL�
FDO FDEOH� )RU GHWDLOV RQ WKHVH DQG RWKHU IXQFWLRQV RI /LQN $GDSWHUV� UHIHU WR
WKH /LQN $GDSWHU PDQXDO�

,�2 &RQQHFWLQJ &DEOH 6HFWLRQ �ï�
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�ï� :LULQJ &38V DQG ([SDQVLRQ ,�2 8QLWV

3RZHU 6XSSO\ 8VH D FRPPHUFLDOO\ DYDLODEOH ���9'&� ���� WR ����9$&� RU ���� WR ����9$&
SRZHU VXSSO\ �GHSHQGLQJ RQ \RXU PRGHO� IRU WKH &38� :KHQ DQ ([SDQVLRQ
,�2 8QLW�V� RU DQ ,�2 /LQN 8QLW LV XVHG� WKH SRZHU VXSSO\ PXVW DOVR EH FRQ�
QHFWHG WR HDFK RI WKHVH 8QLWV� :KHUH SRVVLEOH� XVH LQGHSHQGHQW SRZHU
VRXUFHV IRU WKH LQSXWV� WKH RXWSXW ORDGV� DQG WKH &38� $OO RI WKH &38V DQG
([SDQVLRQ ,�2 8QLWV PD\ EH FRQQHFWHG WR WKH VDPH SRZHU VRXUFH� ,I D &38
DQG DQ ([SDQVLRQ ,�2 8QLW DUH FRQQHFWHG WR VHSDUDWH SRZHU VXSSOLHV� WKHQ
WKH &38 �DV ZHOO DV WKH 3URJUDPPLQJ &RQVROH� HWF�� ZLOO QRW RSHUDWH XQOHVV
SRZHU LV WXUQHG RQ WR WKH ([SDQVLRQ ,�2 8QLW�

:LULQJ 7KH IROORZLQJ GLDJUDP LOOXVWUDWHV WKH SURSHU ZLULQJ IRU &38V DQG ([SDQVLRQ
,�2 8QLWV ZLWK WKH VXIIL[ �$� 7KHVH PRGHOV XVH D SRZHU VXSSO\ RI ��� WR ���
9$&� ZLWK DQ RSHUDWLQJ YROWDJH UDQJH RI �� WR ��� 9$&� 7KH LQWHUQDO QRLVH�
UHGXFWLRQ V\VWHP LQ WKHVH 8QLWV LV VXIILFLHQW IRU JHQHUDO SRZHU OLQH QRLVH� EXW
JURXQG QRLVH FDQ EH JUHDWO\ UHGXFHG E\ XVLQJ D ��� LQVXODWLQJ WUDQVIRUPHU�
*URXQG RQO\ WKH SULPDU\ VLGH RI WKH WUDQVIRUPHU� 7R SUHYHQW YROWDJH GURS� XVH
ZLUHV � PP� RU OHVV LQ FURVV VHFWLRQDO DUHD� WZLVWLQJ WKHP DV VKRZQ LQ WKH
GLDJUDP� :KHQ SRZHU LV WXUQHG 21� WKH LQFRPLQJ FXUUHQW ZLOO EH DSSUR[L�
PDWHO\ �� $�

%UHDNHU

,QVXODWLQJ
WUDQVIRUPHU
���

0��� VFUHZV

:LULQJ &38V DQG ([SDQVLRQ ,�2 8QLWV 6HFWLRQ �ï�
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&RQQHFW DQ ,�2 /LQN 8QLW DV VKRZQ LQ WKH IROORZLQJ GLDJUDP� XVLQJ 0� WHUPL�
QDO VFUHZV�

0� VFUHZV

��� WR ��� 9$&
,QVXODWLQJ
WUDQVIRUPHU
���

%UHDNHU

7KH IROORZLQJ GLDJUDP LOOXVWUDWHV WKH SURSHU ZLULQJ IRU &38V DQG ([SDQVLRQ
,�2 8QLWV ZLWK WKH VXIIL[ �'� 7KHVH PRGHOV XVH D SRZHU VXSSO\ RI �� 9'& ZLWK
DQ RSHUDWLQJ YROWDJH UDQJH RI ���� WR ���� 9'&� %H FDUHIXO WR FRQQHFW WKH
SRVLWLYH DQG QHJDWLYH WHUPLQDOV FRUUHFWO\� :KHQ SRZHU LV WXUQHG 21� WKH LQ�
FRPLQJ FXUUHQW ZLOO EH DSSUR[LPDWHO\ �� $�

%UHDNHU

0��� VFUHZV

*URXQG 7KH /LQH *URXQG �/*� WHUPLQDO LV D QRLVH ILOWHU QHXWUDO WHUPLQDO ZKLFK GRHV
QRW QRUPDOO\ UHTXLUH JURXQGLQJ� :KHQ HOHFWULFDO QRLVH LV D SUREOHP� KRZHYHU�
WKLV WHUPLQDO VKRXOG EH FRQQHFWHG WR WKH *5 WHUPLQDO�

$WWDFK DQ LQGHSHQGHQW JURXQG�ZLUH ZLWK D FURVV�VHFWLRQDO DUHD RI DW OHDVW �
PP� �$:* ��� WR WKH *5 WHUPLQDO� WR DYRLG HOHFWULFDO VKRFN� *URXQG UHVLV�

:LULQJ &38V DQG ([SDQVLRQ ,�2 8QLWV 6HFWLRQ �ï�



��

WDQFH PXVW EH OHVV WKDQ ��� W� 'R QRW XVH D JURXQG�ZLUH ORQJHU WKDQ �� P�
&DUH PXVW EH WDNHQ EHFDXVH JURXQG UHVLVWDQFH LV DIIHFWHG E\ WKH QDWXUH RI
WKH JURXQG� ZDWHU FRQWHQW� VHDVRQ� DQG WKH DPRXQW RI WLPH WKDW KDV HODSVHG
VLQFH WKH ZLUH ZDV ODLG XQGHUJURXQG�

&38 RSHUDWLRQ PD\ EH DGYHUVHO\ DIIHFWHG LI WKH JURXQG�ZLUH LV VKDUHG ZLWK
RWKHU HTXLSPHQW� RU LI JURXQGLQJ LV DWWHPSWHG E\ DWWDFKLQJ WKH JURXQG�ZLUH WR
WKH PHWDO VXSHUVWUXFWXUH RI D EXLOGLQJ� :KHQ HLWKHU ([SDQVLRQ ,�2 8QLWV RU
,�2 /LQN 8QLWV DUH XVHG� WKH\ DOVR UHTXLUH JURXQGLQJ DW WKH *5 WHUPLQDO�
7KHVH PD\ DOO EH LQFOXGHG RQ WKH VDPH JURXQG�

/*

*5

�ï� ,�2 :LULQJ
7KLV VHFWLRQ VKRZV ,�2 ZLULQJ GLDJUDPV IRU UHSUHVHQWDWLYH PRGHOV RI DOO WKH
&38V� ([SDQVLRQ ,�2 8QLWV� DQG ,�2 /LQN 8QLWV FRYHUHG LQ WKLV PDQXDO� ,W DOVR
JLYHV FRQQHFWLRQ H[DPSOHV IRU WKH VHQVRUV DQG VZLWFKHV ZKLFK FDQ EH FRQ�
QHFWHG DV LQSXW GHYLFHV�

�ï�ï� 8QLW :LULQJ 'LDJUDPV
7KH IROORZLQJ LWHPV DUH DOO DYDLODEOH IRU XVH DV RXWSXWV� 'R QRW PL[ WKHP
ZLWKLQ WKH VDPH FRPPRQ FLUFXLW�

2XWSXW

5HOD\

7UDQVLVWRU

7ULDF

/RDG 3RZHU 6XSSO\

8S WR ��� 9$&��� 9'&

� WR �� 9'&

��� WR ������� WR ��� 9$&

:KHQ XVLQJ WUDQVLVWRU RXWSXWV� FRQQHFW WKH FRPPRQ OLQH �&20� WR WKH ORDG
SRZHU VXSSO\ QHJDWLYH VLGH� )RU DQ LQGXFWLRQ ORDG� FRQQHFW WKH GLRGH WR WKH

,�2 :LULQJ 6HFWLRQ �ï�
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ORDG LQ SDUDOOHO� DV VKRZQ LQ WKH GLDJUDP� VXFK WKDW WKH FDWKRGH LV RQ WKH
SRVLWLYH VLGH RI WKH SRZHU VXSSO\�

/

287 &20

�

:KHQ XVLQJ WKH KLJK�VSHHG FRXQWHU LQVWUXFWLRQ �+'0������ ZLUH LQSXW ����
DV WKH KLJK�VSHHG FRXQWHU LQSXW DQG LQSXW ���� DV WKH KDUGZDUH UHVHW LQSXW�
,I WKH +'0 LV QRW XVHG� LQSXWV ���� DQG ���� PD\ EH XVHG DV JHQHUDO LQSXW
WHUPLQDOV� 7KHLU UHVSRQVH WLPH ����� PV�� KRZHYHU� ZLOO EH VKRUWHU WKDQ WKH
RWKHU LQSXWV�

'R QRW FRQQHFW WKH 1& WHUPLQDOV WR DQ\WKLQJ� 7KH '& LQSXWV LQ WKH IROORZLQJ
,�2 ZLULQJ GLDJUDPV DUH 131 �SRVLWLYH FRPPRQ�� 5HYHUVH WKH SRODULW\ LI 313
�QHJDWLYH FRPPRQ� LV XVHG�

,Q WKH GLDJUDPV� UHSUHVHQWDWLYH PRGHOV DUH VRPHWLPHV XVHG WR FRYHU VHYHUDO
PRGHOV ZLWK VLPLODU ZLULQJ� ,Q VXFK FDVHV� WKH W\SH RI 8QLW �L�H�� &38 &��.� LV
OLVWHG ILUVW� IROORZHG E\ WKH VXIIL[ RI WKH DSSOLFDEOH PRGHO QXPEHU� $ VSDFH OHIW
EODQN �B� LQ WKH PRGHO QXPEHU LQGLFDWHV WKDW DQ\ RI VHYHUDO QXPEHUV FRXOG EH
LQVHUWHG WKHUH�

7KH LQSXWV FDQ XVH WKH 8QLW·V ���9'& SRZHU VXSSO\ RXWSXW� ,I WKH PD[LPXP
RXWSXW FXUUHQW RI ��� $ LV QRW VXIILFLHQW D VHSDUDWH '& SRZHU VXSSO\ PXVW EH
XVHG�

/RDG
SRZHU
VXSSO\

5HOD\ FRQWDFW RXWSXWV

7UDQVLVWRU RXWSXWV

7ULDF RXWSXWV

,QSXWV ��� 9'&�

0��� VFUHZV

��� PD[�

3RZHU
VXSSO\
���� WR
��� 9$&�

1&1&

*URXQG

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

1RW LQ &��. 1RW LQ &��. RU &��.

1RW LQ &��. 1RW LQ &��. RU &��.

+LJK�
VSHHG
FRXQWHU
LQSXW

1&� 'R QRW FRQQHFW WKH 1& WHUPLQDOV WR DQ\WKLQJ�

&20

�� 9'&
RXWSXW
���� $ PD[��

��� PD[�

+DUGZDUH UHVHW LQSXW

&38 &��.� &��.� &��.
�&'B�$�
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,QSXWV ���� DQG ���� FDQ XVH WKH 8QLW·V ���9'& SRZHU VXSSO\ RXWSXW� ,I WKH
PD[LPXP RXWSXW FXUUHQW RI ��� $ LV QRW VXIILFLHQW D VHSDUDWH '& SRZHU VXS�
SO\ PXVW EH XVHG� ,QSXWV ���� WR ���� WDNH D ����9$& SRZHU VXSSO\�

����� ����
���9'& LQSXWV

���� WR ����
����9$& LQSXWV

5HOD\ FRQWDFW RXWSXWV

7ULDF RXWSXWV

3RZHU
VXSSO\
���� WR
��� 9$&�

1&1&

*URXQG

1RW LQ &��. 1RW LQ &��. RU &��.

1RW LQ &��. 1RW LQ &��. RU &��.

+LJK�
VSHHG
FRXQWHU
LQSXW

�� 9'&
RXWSXW
���� $ PD[��

��� WR ��� 9$&

0��� VFUHZV

��� PD[�

��� PD[�

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

+DUGZDUH
UHVHW LQSXW

&38 &��.� &��.� &��.
�&$B�$�
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$ VHSDUDWH SRZHU VXSSO\ PXVW EH XVHG IRU WKH '& LQSXWV�

5HOD\ FRQWDFW RXWSXWV

7UDQVLVWRU RXWSXWV

,QSXWV ��� 9'&�

3RZHU
VXSSO\
��� 9'&�

1&1&

*URXQG

1RW LQ &��. 1RW LQ &��. RU &��.

1RW LQ &��. 1RW LQ &��. RU &��.

+LJK�
VSHHG
FRXQWHU
LQSXW

1&� 'R QRW FRQQHFW WKH 1& WHUPLQDOV WR DQ\WKLQJ�

&20 �
�� 9'&

0��� VFUHZV

��� PD[�

��� PD[�

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

1&1&

+DUGZDUH
UHVHW LQSXW

&38 &��3� &��3� &��3
�&'B�'�
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7KH LQSXWV FDQ XVH WKH 8QLW·V ���9'& SRZHU VXSSO\ RXWSXW� ,I WKH PD[LPXP
RXWSXW FXUUHQW RI ��� $ LV QRW VXIILFLHQW� KRZHYHU� D VHSDUDWH '& SRZHU VXSSO\
PXVW EH XVHG�

5HOD\ FRQWDFW RXWSXWV

7UDQVLVWRU RXWSXWV

7ULDF RXWSXWV

3RZHU
VXSSO\
���� WR
���
9$&�

*URXQG

8SSHU WHUPLQDO
EORFN

/RZHU WHUPLQDO
EORFN

,QSXWV ��� 9'&�

+LJK�
VSHHG
FRXQWHU
LQSXW

+DUGZDUH UHVHW LQSXW

��B9'&
RXWSXW
���� $
PD[��

0��� VFUHZV

��� PD[�

��� PD[�

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG SRZHU
VXSSO\

&38 &��. �&'B�$�
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&38 &��. �&$B�$� ,QSXWV ���� DQG ���� FDQ XVH WKH 8QLW·V ���9'& SRZHU VXSSO\ RXWSXW� ,I WKH
PD[LPXP RXWSXW FXUUHQW RI ��� $ LV QRW VXIILFLHQW� KRZHYHU� D VHSDUDWH '&
SRZHU VXSSO\ PXVW EH XVHG� ,QSXWV ���� WR ���� WDNH D ����9$& SRZHU VXS�
SO\�

5HOD\ FRQWDFW RXWSXWV

7ULDF RXWSXWV

3RZHU
VXSSO\
���� WR
���
9$&�

*URXQG

/RDG SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

/RDG
SRZHU
VXSSO\

8SSHU WHUPLQDO
EORFN

/RZHU WHUPLQDO
EORFN

+LJK�
VSHHG
FRXQWHU
LQSXW

��B9'&
RXWSXW
���� $
PD[��

����� ����
���9'& LQSXWV

���� WR ����
����9$& LQSXWV

��� WR ��� 9$&

0��� VFUHZV

��� PD[�

��� PD[�

+DUGZDUH
UHVHW LQSXW
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&38 &��. �&'B�'� $ VHSDUDWH SRZHU VXSSO\ PXVW EH XVHG IRU WKH '& LQSXWV�
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7KH LQSXWV FDQ XVH WKH 8QLW·V ���9'& SRZHU VXSSO\ RXWSXW� ,I WKH PD[LPXP
RXWSXW FXUUHQW RI ��� $ LV QRW VXIILFLHQW� KRZHYHU� D VHSDUDWH '& SRZHU VXSSO\
PXVW EH XVHG�

5HOD\ FRQWDFW RXWSXWV

7UDQVLVWRU RXWSXWV

7ULDF RXWSXWV

,QSXWV ��� 9'&�

3RZHU
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7KH LQSXWV FDQ XVH WKH 8QLW·V ���9'& SRZHU VXSSO\ RXWSXW� ,I WKH PD[LPXP
RXWSXW FXUUHQW RI ��� $ LV QRW VXIILFLHQW� KRZHYHU� D VHSDUDWH '& SRZHU VXSSO\
PXVW EH XVHG�

5HOD\ FRQWDFW RXWSXWV

7UDQVLVWRU RXWSXWV

7ULDF RXWSXWV
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,�2 8QLW &��3 �($B�$�
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,�2 8QLW &��3�,'�$ 7KH LQSXWV FDQ XVH WKH 8QLW·V ���9'& SRZHU VXSSO\ RXWSXW� ,I WKH PD[LPXP
RXWSXW FXUUHQW RI ��� $ LV QRW VXIILFLHQW� KRZHYHU� D VHSDUDWH '& SRZHU VXSSO\
PXVW EH XVHG�
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�ï�ï� ,�2 'HYLFH &RQQHFWLRQ ([DPSOHV
7KH IROORZLQJ GLDJUDPV VKRZ FRQQHFWLRQ H[DPSOHV IRU WKH VHQVRUV DQG
VZLWFKHV ZKLFK FDQ EH FRQQHFWHG DV LQSXW GHYLFHV� %H VXUH WR FKHFN DOO LQSXW
GHYLFHV IRU YROWDJH DQG DPSHUDJH FRPSDWLELOLW\ EHIRUH FRQQHFWLQJ�
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�ï� 6SHFLDO :LULQJ 3UHFDXWLRQV

(PHUJHQF\ 6WRS &LUFXLW $Q H[WHUQDO UHOD\ FLUFXLW FDQ EH FRQVWUXFWHG WR SUHYHQW D &38 EUHDNGRZQ RU
PDOIXQFWLRQ IURP GDPDJLQJ WKH HQWLUH 6\VWHP� ,Q WKH IROORZLQJ GLDJUDP� 65
ELW ���� LV DOZD\V RSHQ ZKHQ WKH &38 LV RSHUDWLQJ� ,I WKH SURJUDP LV VHW XS
DV VKRZQ LQ WKH GLDJUDP� WKHQ RXWSXW ���� ZLOO EH 21 ZKHQHYHU WKH &38 LV
LQ HLWKHU 581 RU 021,725 PRGH� DQG LW ZLOO IXQFWLRQ DV DQ RXWSXW WR PRQLWRU
ZKHWKHU WKH &38 LV RSHUDWLQJ SURSHUO\ RU QRW�

����

����

([DPSOH

1RUPDOO\
RSHQ �12�

581 RXWSXW

$Q ,�2 /LQN 8QLW·V 581 RXWSXW WHUPLQDO LV ZLUHG WR D &38·V LQSXW WHUPLQDO� ,W
FDQ IXQFWLRQ DV DQ RXWSXW WR PRQLWRU ZKHWKHU WKH HQWLUH 3& 6\VWHP� LQFOXGLQJ
WKH ,�2 /LQN 8QLW� LV RSHUDWLQJ SURSHUO\ RU QRW� ,Q WKH GLDJUDP EHORZ� WKH ,�2
/LQN 8QLW LV FRQQHFWHG WR LQSXW WHUPLQDO ����� ,I WKH SURJUDP LV VHW XS DV
VKRZQ LQ WKH GLDJUDP� WKHQ RXWSXW ���� ZLO EH 21 ZKHQHYHU WKH &38 LV LQ
HLWKHU 581 RU 021,725 PRGH� 7KH ,�2 /LQN 8QLW·V 581 RXWSXW DQG WKH
&38·V 581 RU 021,725 RXWSXW WRJHWKHU FRPSULVH DQ $1' LQ WKH H[WHUQDO
UHOD\ FLUFXLW� DQG WKLV FDQ EH XVHG WR FRQVWUXFW DQ HPHUJHQF\ VWRS FLUFXLW�
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,QWHUORFN &LUFXLW 7KHUH DUH VRPHWLPHV FDVHV LQ ZKLFK D 3& FDQ GLUHFW D PDFKLQH WR GR HLWKHU
RI WZR FRQWUDVWLQJ DFWLRQV� DQG LQ ZKLFK GDPDJH FRXOG UHVXOW IURP D PDOIXQF�
WLRQ LQ WKH 3&� )RU H[DPSOH� WKH 3& FRXOG EH VHW XS WR RXWSXW FRPPDQGV WR D
PRWRU WR RSHUDWH DOWHUQDWHO\ LQ IRUZDUG DQG UHYHUVH� ,Q VXFK FDVHV DQ LQWHU�
ORFN FLUFXLW FDQ EH VHW XS WR SUHYHQW GDPDJH LQ FDVH RI D PDOIXQFWLRQ� ,Q WKH
H[DPSOH GLDJUDP EHORZ� WKH LQWHUORFN FLUFXLW ZLOO SUHYHQW 0&� DQG 0&� IURP
WXUQLQJ 21 DW WKH VDPH WLPH HYHQ LI WKH 3& PDOIXQFWLRQV DQG WXUQV RXWSXWV
���� DQG ���� 21 VLPXOWDQHRXVO\�

0&�

0&�

0RWRU IRUZDUG

0RWRU UHYHUVH

,QWHUORFN FLUFXLW

3&

����

����

(OHFWULF SRZHU V\VWHPV� FRQWURO V\VWHPV� 3& SRZHU VXSSO\ V\VWHPV� DQG ,�2
SRZHU VXSSO\ V\VWHPV VKRXOG DOO EH ZLUHG VHSDUDWHO\� DV VKRZQ LQ WKH IROORZ�
LQJ GLDJUDP�

&5�

'& SRZHU

VXSSO\

3&

&RQWURO V\VWHP
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&5�

�
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6XUJH VXSSUHVVRU

0&%�

0&%�

3RZHU )DLOXUH 3URWHFWLRQ $ SRZHU VHTXHQFH FLUFXLW LV LQFRUSRUDWHG LQ WKH 3& WR SUHYHQW PDOIXQFWLRQLQJ
GXH WR PRPHQWDU\ SRZHU IDLOXUHV RU YROWDJH GURSV�

:LULQJ RI 3RZHU 6XSSO\
6\VWHPV
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7KH 3& LJQRUHV DOO PRPHQWDU\ SRZHU IDLOXUHV LI WKH LQWHUUXSWLRQ ODVWV QR ORQJ�
HU WKDQ �� PV� ,I WKH LQWHUUXSWLRQ LV EHWZHHQ �� PV DQG �� PV� LW PD\ RU PD\
QRW EH GHWHFWHG� ,I WKH VXSSO\ YROWDJH GURSV EHORZ ��� IRU ORQJHU WKDQ ��
PV� WKH 3& ZLOO VWRS RSHUDWLQJ DQG WKH H[WHUQDO RXWSXWV ZLOO EH DXWRPDWLFDOO\
WXUQHG 2))� 2SHUDWLRQ DXWRPDWLFDOO\ UHVXPHV ZKHQ WKH VXSSO\ YROWDJH LV UH�
VWRUHG WR PRUH WKDQ ��� RI WKH UDWHG YROWDJH� 'HWHFWLRQ WLPH ZLOO EH VOLJKWO\
VKRUWHU ZKHQ D '& SRZHU VXSSO\ LV XVHG�

0RPHQWDU\ SRZHU
IDLOXUH GHWHFWLRQ
WLPH

3RZHU 6XSSO\

3RZHU IDLOXUH
GHWHFWLRQ VLJQDO

&38 YROWDJH ��9�

3RZHU UHVHW

5XQ PRQLWRU
RXWSXWV

$SSUR[� � V

�ï� 6HWWLQJV
$IWHU ZULWLQJ WKH SURJUDP DQG SUHSDULQJ WKH (3�520 FKLS �VHH WKH 2SHUDWLRQ
0DQXDO�� WKH &38 ',3 VZLWFK PXVW EH VHW DQG WKH (3�520 LQVWDOOHG�

�ï�ï� 6HWWLQJ WKH &38 ',3 6ZLWFK
�� �� ���� �� 7XUQ 2)) WKH SRZHU WR WKH &38�

�� 5HPRYH WKH FRYHU IURP WKH &38� XVLQJ D VFUHZGULYHU LI QHFHVVDU\�

�� 6HW ',3 VZLWFK SLQV � DQG � WR 2))� DQG SLQV � DQG � WR 21�

21
2))
2))

21
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�ï�ï� (3520 ,QVWDOODWLRQ
�� �� ���� �� 5HPRYH WKH FRYHU DV VKRZQ DERYH�

�� 5DLVH WKH OHYHU WR XQORFN WKH VRFNHW�
�� +ROGLQJ WKH FKLS VR DV QRW WR WRXFK WKH SLQV� LQVHUW LW LQWR WKH VRFNHW ZLWK

WKH QRWFK WR WKH OHIW�
�� &KHFN WR EH VXUH WKH FKLS KDV EHHQ SURSHUO\ LQVWDOOHG�
�� 5HWXUQ WKH OHYHU WR LWV RULJLQDO SRVLWLRQ� ORFNLQJ WKH FKLS LQ�
�� 5HSODFH WKH FRYHU�
�� 7XUQ WKH SRZHU 21 DQG YHULI\ WKDW WKH &38 LV RSHUDWLQJ LQ 021,725

PRGH�

/HYHU

,�& 6RFNHW

,QVHUW ZLWK WKH QRWFK WR WKH OHIW�

�ï�ï� +LJK�VSHHG &RXQWHU

:KHQ WKH KLJK�VSHHG FRXQWHU �+'0����� LV XVHG� LQSXW ������ LV XVHG H[FOX�
VLYHO\ IRU WKLV SXUSRVH DQG UHVSRQGV XS WR � N+]� (LWKHU WKH KDUGZDUH UHVHW
RU VRIWZDUH UHVHW PD\ EH XVHG� 7KH VRIWZDUH UHVHW PD\ EH GHOD\HG� GHSHQG�
LQJ RQ WKH VFDQ WLPH� VLQFH LW LV EDVHG RQ WKH SURJUDP� 7KH KDUGZDUH UHVHW LV
XQUHODWHG WR WKH VFDQ WLPH DQG FDQ RSHUDWH DW KLJK VSHHG� 7R XVH WKH KDUG�
ZDUH UHVHW �LQSXW ������ VHW ',3 VZLWFK SLQV � DQG � WR 21 DV VKRZQ EHORZ�
%H VXUH WR VHW WKHP WR 2)) ZKHQHYHU WKH KDUGZDUH UHVHW LV QRW EHLQJ XVHG�
UHJDUGOHVV RI ZKHWKHU WKH KLJK�VSHHG FRXQWHU LV EHLQJ XVHG�

21
21
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�ï�ï� ,QKLELWLQJ WKH $/$50 ,QGLFDWRU
7R LQKLELW WKH $/$50 LQGLFDWRU ZKHQ XVLQJ (3�520� VHW ',3 VZLWFK SLQ � WR
21 DV VKRZQ EHORZ�

&RQQHFW D EDFNXS EDWWHU\ WR SUHVHUYH GDWD PHPRU\� FXUUHQW FRXQWHU YDOXH�
DQG +5 DUHD ELWV� LQ FDVH RI D SRZHU IDLOXUH� ,Q RUGHU WR PDLQWDLQ WKH EDWWHU\�
',3 VZLWFK SLQ � VKRXOG QRUPDOO\ EH VHW WR 2))� ,Q DQ\ FDVH� LW PXVW DOZD\V
EH 2)) ZKHQ XVLQJ 5$0�

�ï�ï� 6HWWLQJ WKH ,�2 /LQN 8QLW
,Q RUGHU IRU WKH ,�2 /LQN 8QLW WR RSHUDWH� LW LV QHFHVVDU\ WR GHWHUPLQH WKH DV�
VLJQPHQW RI ,�2 ZRUGV EHWZHHQ WKH ,�2 /LQN 8QLW DQG WKH 5HPRWH 0DVWHU
0RGXOH FRQWUROOHG E\ WKH &38� 7KLV LV GRQH ZLWK WKH ',3 VZLWFK RQ WKH ,�2
/LQN 8QLW� 7KH IROORZLQJ H[SODQDWLRQ LV LQWHQGHG RQO\ WR JLYH D JHQHUDO RXWOLQH
RI WKH SURSHU SURFHGXUH� )RU GHWDLOV� UHIHU WR WKH 6<60&$ %86 5HPRWH ,�2
6\VWHP 0DQXDO�

&DXWLRQ %H FHUWDLQ WKDW SRZHU LV 2)) EHIRUH VHWWLQJ WKH ',3 VZLWFK� 6HWWLQJ LW ZLWK WKH
SRZHU 21 FDQ FDXVH WKH 8QLW WR PDOIXQFWLRQ�

�� �� ���� �� &KHFN WKH ODVW DVVLJQHG ZRUG QXPEHU RQ WKH &38� :KHQ VHWWLQJ WKH ,�2
/LQN 8QLW� EH VXUH QRW WR RYHUODS WKH ZRUGV RU WR H[FHHG WKH QXPEHU RI
,�2 SRLQWV LQ WKH &38�

�� 7XUQ 2)) WKH SRZHU WR WKH ,�2 /LQN 8QLW�
�� &KHFN WR EH VXUH WKDW WKH SRZHU VXSSO\ /(' LV QRW OLW� 5HPRYH WKH FRYHU

RQ WKH VLGH SDQHO RI WKH 8QLW� XVLQJ D VFUHZGULYHU LI QHFHVVDU\�

6HWWLQJV 6HFWLRQ �ï�
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�� 8VH WKH � ',3 VZLWFK SLQV WR VHW WKH ZRUG QXPEHU IURP � WR ��� $V
VKRZQ LQ WKH GLDJUDP EHORZ� WKH ZRUG QXPEHUV DUH VHW LQ ELQDU\� ZLWK
SLQ � EHLQJ � DQG SLQ � EHLQJ ��� %HJLQQLQJ ZLWK SLQ �� WXUQ 21 WKH SLQV
UHTXLUHG WR DUULYH DW WKH GHVLUHG QXPEHU RI ZRUGV� 7XUQ 21 SLQ � WR VHW
WKH WHUPLQDWLRQ UHVLVWDQFH LI WKH ,�2 /LQN 8QLW LV D WHUPLQDWRU �WKH ILQDO
8QLW LQ WKH 6\VWHP�� ,I WKH 8QLW LV QRW D WHUPLQDWRU� OHDYH SLQ � 2))�

21

� � � � � �

�� � � � �

7KH IROORZLQJ H[DPSOH GLDJUDP LOOXVWUDWHV WKH SURSHU ',3 VZLWFK VHWWLQJ IRU
ZRUG ���

21

� � � � � �

�� � � � �

7HUPLQDWRU� 21

3LQV �� �� DQG �� VHW 21
�� � � � �  :RUG ��

�� $IWHU LQLWLDOO\ VHWWLQJ WKH ',3 VZLWFKHV� DQ ,�2 WDEOH FKHFN VKRXOG EH SHU�
IRUPHG RQ WKH &38 WR HQVXUH WKDW WKHUH DUH QR HUURUV LQ WKH VHWWLQJV�

�� 5HSODFH WKH FRYHU� ,Q DGGLWLRQ� WR SUHYHQW GLUW RU RXWVLGH OLJKW IURP FDXV�
LQJ D PDOIXQFWLRQ� EH VXUH WKDW DQ\ XQXVHG RSWLFDO ILEHU FRQQHFWRUV DUH
FRYHUHG ZLWK WKH SURWHFWLYH FDSV� 7KH 8QLW VKRXOG EH UHDG\ WR RSHUDWH
DV VRRQ DV SRZHU LV WXUQHG 21� ,I LW GRHV QRW RSHUDWH QRUPDOO\� UHIHU WR
��� 6HOI�'LDJQRVWLF )XQFWLRQ�

,Q WKH GLDJUDP EHORZ� D &�� &38� D &��. &38� D &��3 ,�2 8QLW DQG WZR ,�2
/LQN 8QLWV FDQ H[FKDQJH GDWD RYHU D GLVWDQFH ZLWK D &��� 5HPRWH ,�2 0DV�
WHU 8QLW� 7KH &�� ,�2 /LQN 8QLW LV VHW IRU ZRUG �� �ZKLFK DFFHVVHV ZRUG �� DV
ZHOO�� DQG WKH &��. ,�2 /LQN 8QLW LV VHW IRU ZRUG �� �ZKLFK DFFHVVHV ZRUG ��
DV ZHOO�� 7KH &��. ,�2 /LQN 8QLW LV DOVR VHW DV WKH WHUPLQDWRU�

6\VWHP &RQILJXUDWLRQ
([DPSOH

6HWWLQJV 6HFWLRQ �ï�



��

&��� &38 5DFN

&��� 5HPRWH ,�2 0DVWHU 8QLW

2SWLFDO ILEHU FDEOH 2SWLFDO ILEHU FDEOH

&�� &38 ,�2 /LQN 8QLW

&��. &38 &��3 ,�2 8QLW

,�2 /LQN 8QLW

:KHQ VHWWLQJ WKH ,�2 /LQN 8QLW� LQ WKLV H[DPSOH� LW LV QHFHVVDU\ WR WDNH LQWR
DFFRXQW QRW RQO\ WKH ,�2 ZRUGV RI WKH &��� 5HPRWH ,�2 0DVWHU 8QLW� EXW DOVR
WKRVH RI WKH &�� &38 DQG WKH &��. &38�

&��3

&��3

&��.

287
ZRUG �

,1
ZRUG �

287
ZRUG �

,1
ZRUG �

&��� :RUG $VVLJQPHQW
�
�
�

��
��
��
��
��

$XWR�
PDWLF

0DQX�
DO

&�� :RUG $VVLJQPHQW &��3 :RUG $VVLJQPHQW

,�2 /LQN
�&���

,�2 /LQN
�&��.�

287 ZRUG �� �

,1 ZRUG �� � ,1 ZRUG �

287 ZRUG � 287
ZRUG �

,1
ZRUG �

,�2 /LQN 8QLW
',3 6ZLWFK 6HWWLQJ

6HW IRU :RUG ��
1RW WHUPLQDWRU

6HW IRU :RUG ��
6HW DV WHUPLQDWRU

$V VHHQ IURP &��� &��3

:RUG �� �� LQSXW SRLQWV
:RUG �� �� RXWSXW SRLQWV
'DWD LQSXW IURP &���
'DWD RXWSXW WR &���

:RUG �� �� LQSXW SRLQWV
:RUG �� �� RXWSXW SRLQWV
'DWD LQSXW IURP &���
'DWD RXWSXW WR &���

21

� � � � � �

21

� � � � � �

0RGHO

,�2 /LQN
����

,�2 /LQN
���3�

$V VHHQ IURP &��

:RUG ��� �� RXWSXW SRLQWV
:RUG ��� �� LQSXW SRLQWV
'DWD RXWSXW WR &��
'DWD LQSXW IURP &��

:RUG ��� �� RXWSXW SRLQWV
:RUG ��� LQSXW SRLQWV
'DWD RXWSXW WR &��.
'DWD LQSXW IURP &��.

6HWWLQJV 6HFWLRQ �ï�
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6(&7,21 �
0DLQWHQDQFH DQG ,QVSHFWLRQ

�ï� *HQHUDO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6HOIï'LDJQRVWLF )XQFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5HSODFLQJ 3DUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� )XVHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HOD\V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� %DWWHULHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 3UHYHQWLYH 0HDVXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� ,QVSHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� *HQHUDO
7KLV VHFWLRQ H[SODLQV WKH SURSHU PDLQWHQDQFH DQG LQVSHFWLRQ SURFHGXUHV IRU
WKH .ï7\SH 3&V� LQFOXGLQJ VSHFLILFV RQ UHSODFLQJ SDUWV DQG WDNLQJ SUHFDXWLRQ�
DU\ PHDVXUHV WR HQVXUH UHOLDEOH� WURXEOHïIUHH RSHUDWLRQ�

�ï� 6HOIï'LDJQRVWLF )XQFWLRQV
7KH .ï7\SH 3& KDV VHOIïGLDJQRVWLF IXQFWLRQV WR LGHQWLI\ PDQ\ W\SHV RI DE�
QRUPDO V\VWHP FRQGLWLRQV� 7KHVH IXQFWLRQV PLQLPL]H GRZQWLPH DQG HQDEOH
TXLFN� VPRRWK HUURU FRUUHFWLRQ�

7KH (5525 OLJKW RQ WKH IURQW SDQHO RI WKH 3URJUDPPLQJ &RQVROH LQGLFDWHV
KDUGZDUH HUURUV VXFK DV &38� ([SDQVLRQ ,�2 8QLW� DQG 5HPRWH ,�2 8QLW PDO�
IXQFWLRQV� 7KH $/$50 OLJKW LQGLFDWHV VXFK WKLQJV DV VFDQ WLPH RYHUUXQ� EDW�
WHU\ HUURU� RU XVHUïGHILQHG HUURUV� 7KH IROORZLQJ FKDUW OLVWV SRVVLEOH PDOIXQF�
WLRQV� HUURU PHVVDJHV� DQG FRUUHFWLRQ SURFHGXUHV�

&RUUHFWLRQ

&KHFN WKH SRZHU VXSSO\ YROWDJH DQG
SRZHU OLQHV�

,Q 352*5$0 PRGH� WXUQ RQ SRZHU
DJDLQ�
&KHFN WKH XVHU SURJUDP DJDLQ�

&KHFN WKH SURJUDP DQG IL[ WKH HUURU�
5HUXQ WKH SURJUDP�
&KHFN WKDW WKH ',3 VZLWFK VHWWLQJV
DUH FRUUHFW�
&KHFN WKDW WKH (3ï520 FKLS LV
SURSHUO\ PRXQWHG�
&KHFN WKDW WKH EDWWHU\ LV SURSHUO\
LQVHUWHG�
&OHDU WKH HUURU DIWHU IL[LQJ LW�

:ULWH (1' LQ WKH ILQDO DGGUHVV RI
WKH SURJUDP�

&KHFN WKDW DOO WKH OLQHV DUH SURSHUO\
FRQQHFWHG EHWZHHQ WKH 8QLWV�
&KHFN WKDW WKH &38 /HIW�5LJKW 6H�
OHFWRU RQ WKH ([SDQVLRQ ,�2 8QLW LV
SURSHUO\ VHW�
&OHDU WKH HUURU DIWHU IL[LQJ LW�

0DNH VXUH WKDW WKHUH DUH QR PRUH
WKDQ � -03ï-0( SDLUV LQ WKH SUR�
JUDP�

&KHFN EDWWHU\ FRQQHFWLRQV�
5HSODFH EDWWHU\�

&KHFN WKH SURJUDP DJDLQ�

6LWXDWLRQ

)DWDO HUURU

1RQïIDWDO
HUURU

,WHP

3RZHU IDLOXUH

&38 HUURU �ZDWFKGRJ WLPHU
RYHU ��� PV�

0HPRU\ HUURU

0LVVLQJ (1' LQVWUXFWLRQ

,�2 EXV HUURU

-03 RYHU

%DWWHU\ HUURU

6FDQ WLPH RYHUUXQ �ZDWFK�
GRJ WLPHU ��� WR ��� PV�

$/$50
(5525

(UURU 'LVSOD\

BBB

BBB

0(025< (55

12 (1' ,167

,�2 %86 (55

-03 29(5

%$77 /2:

6&$1 7,0( 29(5

3& /(' 6WDWHV

32:(5 581

6WD\V OLW� %OLQNV� 1RW OLW�

,�2 /LQN 8QLW (UURU

,WHP

3RZHU IDLOXUH

7UDQVPLVVLRQ HUURU

,�2 /LQN 8QLW /(' 6WDWHV
&RUUHFWLRQ

&KHFN WKH SRZHU VXSSO\ YROWDJH DQG SRZHU OLQHV�

&KHFN FRQQHFWLRQV RI WKH RSWLFDO ILEHU FDEOH DQG FRQQHFWRUV�
&KHFN WKH FKDQQHO DQG WHUPLQDWRU VHWWLQJV�

32:(5


1RWH� %OLQNLQJ (5525 /(' LQGLFDWHV QRUPDO WUDQVPLVVLRQ�




(5525

6HOIï'LDJQRVWLF)XQFWLRQV 6HFWLRQ �ï�
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�ï� 5HSODFLQJ 3DUWV
,Q RUGHU WKDW \RXU 6\VWHP EH UHVWRUHG WR RSHUDWLRQ DV TXLFNO\ DV SRVVLEOH� LW LV
DGYLVDEOH WR PDLQWDLQ DQ DGHTXDWH VWRFN RI UHSODFHDEOH SDUWV RQ KDQG�

&$87,21�
5HSODFH DOO IXVHV� UHOD\V� DQG RWKHU SDUWV DV TXLFNO\ DV SRVVLEOH� ,I WKH FRYHU
LV OHIW RII IRU D ORQJ SHULRG WKH 5$0·V FRQWHQWV PD\ EH HUDVHG�

�ï�ï� )XVHV
5HSODFH IXVHV DV IROORZV�

�� �� ���� �� 7XUQ RII SRZHU WR WKH 8QLW�
�� 8VLQJ D 3KLOOLSV VFUHZGULYHU WR ORRVHQ WKH � VFUHZV� UHPRYH WKH FRYHU

IURP WKH 8QLW� OLIWLQJ LW IURP WKH OHIW�

3KLOOLSV VFUHZGULYHU

�� 5HPRYH WKH FRYHU IURP WKH IXVH VRFNHW DV VKRZQ EHORZ�

)XVH VRFNHW

)XVH FRYHU)XVH VRFNHW

�� 8VLQJ D VWDQGDUG VFUHZGULYHU� UHPRYH WKH GHIHFWLYH IXVHV DQG LQVHUW WKH
QHZ RQHV�

�� 5HSODFH WKH FRYHU� SRVLWLRQLQJ LW RYHU WKH 8QLW DQG VQDSSLQJ LW LQWR SODFH
E\ DSSO\LQJ SUHVVXUH WR WKH DUHD PDUNHG µ20521�µ

7KH DERYH SURFHGXUH DSSOLHV WR &38V DQG ([SDQVLRQ ,�2 8QLWV� 7KH SURFH�
GXUH LV VLPLODU IRU ,�2 /LQN 8QLWV H[FHSW WKDW WKH FRYHU LV VHFXUHG E\ � FDWFKHV
LQVWHDG RI � VFUHZV� 8VH D VWDQGDUG VFUHZGULYHU WR SRS WKH FRYHU RII DQG LQ�
VHUW WKH IXVHV DV VKRZQ EHORZ�

5HSODFLQJ 3DUWV 6HFWLRQ �ï�



��

&DWFKHV

&DWFKHV

6WDQGDUG VFUHZGULYHU

3RZHU IXVH
� $� ��� 9

5HIHU WR WKH FKDUW EHORZ LQ VHOHFWLQJ WKH SURSHU IXVHV�

3RZHU 6XSSO\ )XVHV f ��� [ �� �0)�15�

&38·V�
([SDQVLRQ
,�2 8QLWV

$ïVXIIL[

'ïVXIIL[

&��3

&��.� &��.� &��.

&��.

&��3

&��.� &��.� &��.

&��.

��� 9� � $

��� 9� � $

��� 9� � $

��� 9� � $

��� 9� � $

��� 9� � $

��� 9� � $,�2 /LQN 8QLWV

��ï9'& 2XWSXW )XVHV f ��� [ �� �0)��15�

&38V� ([SDQVLRQ ,�2 8QLWV

�$ïVXIIL[ RQO\�

&��3

&��.� &��.� &��.� &��.

��� 9� ��� $

��� 9� ��� $

�ï�ï� 5HOD\V
5HSODFH UHOD\V DV IROORZV�

�� �� ���� �� 7XUQ RII SRZHU WR WKH 8QLW�
�� 8VLQJ D 3KLOOLSV VFUHZGULYHU WR ORRVHQ WKH � VFUHZV� UHPRYH WKH FRYHU

IURP WKH 8QLW� OLIWLQJ LW IURP WKH OHIW�
�� 8VLQJ WKH UHOD\ SXOOHU DWWDFKHG WR WKH ULJKW RI WKH 8QLW� UHPRYH WKH GHIHF�

WLYH UHOD\ DQG LQVHUW WKH QHZ RQH�

5HSODFLQJ 3DUWV 6HFWLRQ �ï�



��

5HOD\

5HOD\ SXOOHU

�� 5HSODFH WKH FRYHU� SRVLWLRQLQJ LW RYHU WKH 8QLW DQG VQDSSLQJ LW LQWR SODFH
E\ DSSO\LQJ SUHVVXUH WR WKH DUHD PDUNHG µ20521�µ

5HOD\V DUH DUUDQJHG DV IROORZV IRU WKH &��3� &��.� &��.� &��.� DQG &��.�
$PRQJ WKHVH 8QLWV� PRVW PRGHOV KDYH UHOD\ VRFNHWV� DOWKRXJK FHUWDLQ PRG�
HOV GR QRW� 7KH &�. LV QRW VKRZQ EHORZ� LQ WKLV 8QLW WKH UHOD\V DUH GLUHFWO\
DWWDFKHG�

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

�� � � � � � �

&��3 &��. &��.

� �������
�� � � � � � �

� � � � �
�� ���� ��

� � �� ��
�

&��. &��.

� � � � � � � � � � �� �� � � � �

ZRUG Q ZRUG Q��

ZRUG Q ZRUG Q��

�ï�ï� %DWWHULHV
7KH VHUYLFH OLIH RI WKH EDWWHU\ ��*�$�ï%$7��� LV ILYH \HDUV DW ��� &� ,W ZLOO EH
VKRUWHU DW KLJKHU WHPSHUDWXUHV� 7KH $/$50 LQGLFDWRU EOLQNV ZKHQ WKH EDWWHU\
LV GLVFKDUJHG� ,I WKLV KDSSHQV� UHSODFH WKH EDWWHU\ ZLWKLQ RQH ZHHN� 7KH GDWH
E\ ZKLFK WKH ILUVW EDWWHU\ PXVW EH UHSODFHG LV ZULWWHQ RQ WKH VLGH SDQHO RI WKH
&38� ,I� IRU H[DPSOH� LW VD\V µ),567 5(3/$&(0(17 ������µ LW PHDQV WKDW
\RX VKRXOG UHSODFH WKH EDWWHU\ QRW ODWHU WKDQ 'HFHPEHU �����

&DXWLRQ 7KH QHZ EDWWHU\ PXVW EH FRQQHFWHG ZLWKLQ ILYH PLQXWHV RI UHPRYLQJ WKH ROG
WR SUHVHUYH WKH GDWD LQ WKH &38� ,Q DGGLWLRQ� DV WKHUH LV GDQJHU RI FRPEXV�
WLRQ� H[SORVLRQ RU OHDNDJH� GR QRW DWWHPSW WR FKDUJH� KHDW RU GLVDVVHPEOH WKH
EDWWHU\� RU VKRUWïFLUFXLW WKH WHUPLQDOV� :KHQ GLVSRVLQJ RI D XVHG EDWWHU\� GR
QRW WKURZ LW LQWR D ILUH�

5HSODFH WKH EDWWHU\ DV IROORZV�

�� 7XUQ RII WKH SRZHU WR WKH 8QLW� ,I WKH SRZHU LV RII WR EHJLQ ZLWK� WXUQ LW RQ
DQG ZDLW IRU DW OHDVW �� VHFRQGV� 7KHQ WXUQ LW RII�

5HSODFLQJ 3DUWV 6HFWLRQ �ï�
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�� 8VLQJ D 3KLOOLSV VFUHZGULYHU WR ORRVHQ WKH � VFUHZV� UHPRYH WKH FRYHU IURP
WKH 8QLW� OLIWLQJ LW IURP WKH OHIW�

�� 3XOO WKH EDWWHU\ IURP WKH KROGHU DQG LQVWDOO WKH QHZ RQH ZLWKLQ ILYH PLQXWHV�

%DWWHU\ LQ KROGHU

�� 5HSODFH WKH FRYHU� SRVLWLRQLQJ LW RYHU WKH 8QLW DQG VQDSSLQJ LW LQWR SODFH E\
DSSO\LQJ SUHVVXUH WR WKH DUHD PDUNHG µ20521�µ

�� &OHDU WKH $/$50 RQ WKH 3URJUDPPLQJ &RQVROH�

�ï� 3UHYHQWLYH 0HDVXUHV
/RDG &LUFXLW )XVHV $ IXVH LQ WKH ORDG FLUFXLW ZLOO SURWHFW WKH RXWSXW HOHPHQWV� FLUFXLW ERDUG� HWF�� LQ

WKH HYHQW RI D VKRUW LQ WKH RXWSXW GHYLFH�

5HOD\�
VROHQRLG� HWF�

�
287

&20

:KHQ WZRïZLUH VHQVRUV� VXFK DV SKRWRHOHFWULF VHQVRUV DQG SUR[LPLW\ VHQ�
VRUV� RU OLPLW VZLWFKHV ZLWK QHRQ ODPS DUH FRQQHFWHG WR WKH &38 DV LQSXW GH�
YLFHV� WKH LQSXW VLJQDO PD\ EH HUURQHRXVO\ WXUQHG 21 E\ D OHDNDJH FXUUHQW
RYHU ��� $� 7R SUHYHQW WKLV� FRQQHFW D EOHHGHU UHVLVWRU DV VKRZQ EHORZ�

'HWHUPLQH WKH UHVLVWDQFH RI WKH EOHHGHU UHVLVWRU E\ WKH IROORZLQJ HTXDWLRQ�
ZKHUH , LV WKH OHDNDJH FXUUHQW�

6HQVRU

,QSXW
3RZHU
VXSSO\

%OHHGHU UHVLV�
WRU
��� NW PD[�

3&5

5  ����������� � � �NW PD[��

/LNHZLVH� LI WKHUH LV D GDQJHU RI OHDNDJH FXUUHQW FDXVLQJ D WUDQVLVWRU RU WULDF
WR PDOIXQFWLRQ� FRQQHFW D EOHHGHU UHVLVWRU DV VKRZQ EHORZ� 'HWHUPLQH WKH
UHVLVWDQFH RI WKH EOHHGHU UHVLVWRU E\ WKH IROORZLQJ HTXDWLRQ�

7UDQVLVWRU

7ULDF

�� 9'&

��� 9$&

��� 9$&

��� P$

��� P$

��� P$

5 � 9RQ�,

9RQ  21 YROWDJH RI WKH ORDG �9�
,  OHDNDJH FXUUHQW �P$�
5  EOHHGHU UHVLVWDQFH �NW�

/

/RDG SRZHU VXSSO\

287

&20

%OHHGHU UHVLVWRU

3UHYHQWLRQ RI ,QSXW
/HDNDJH &XUUHQW

3UHYHQWLRQ RI 2XWSXW
/HDNDJH &XUUHQW

3UHYHQWLYH 0HDVXUHV 6HFWLRQ �ï�



��

:KHQ FRQQHFWLQJ WKH UHVLVWRU RU WULDF RXWSXW WR D GHYLFH �VXFK DV DQ LQFDQ�
GHVFHQW ODPS� ZKLFK DOORZV D KLJK LQUXVK FXUUHQW WR IORZ� FDUH PXVW EH WDNHQ
WR HQVXUH WKH VDIHW\ RI WKH WUDQVLVWRU RU WULDF� 7KH WUDQVLVWRUV DQG WULDFV DUH
DEOH WR ZLWKVWDQG DQ LQUXVK FXUUHQW RI WHQ WLPHV WKH UDWHG FXUUHQW� ,I WKH DFWXDO
LQUXVK FXUUHQW ZLOO H[FHHG WKDW DPRXQW� XVH RQH RI WKH IROORZLQJ WZR FLUFXLWV
WR UHGXFH LW�

7KLV FLUFXLW DOORZV D VOLJKW FXUUHQW
�DERXW ��� RI WKH UDWHG FXUUHQW� WR
IORZ WKURXJK WKH ORDG �L�H�� WKH
ODPS�� WKXV HOLPLQDWLQJ DQ\ LQLWLDO
VXUJH RI FXUUHQW�

7KLV FLUFXLW DFWV GLUHFWO\ RQ WKH
LQUXVK FXUUHQW WR OLPLW LW� EXW DOVR
UHGXFHV WKH YROWDJH DFURVV WKH
ORDG�

/
�

287

&20

/

�

287

&20

:KHQ FRQQHFWLQJ 77/ FLUFXLWV WR WUDQVLVWRU RXWSXWV� LW LV QHFHVVDU\ �EHFDXVH
RI WKH WUDQVLVWRU·V UHVLGXDO YROWDJH� WR FRQQHFW D SXOOïXS UHVLVWRU DQG D &026
,& EHWZHHQ WKH WZR�

:KHQ DQ LQGXFWLYH ORDG LV FRQQHFWHG WR WKH LQSXW RU RXWSXW RI WKH &38� LW LV
QHFHVVDU\ WR FRQQHFW D VXUJH VXSSUHVVRU RU D GLRGH LQ SDUDOOHO ZLWK WKH ORDG�
DV VKRZQ EHORZ� WR DEVRUE WKH FRXQWHUïHOHFWURPRWLYH IRUFH SURGXFHG E\ WKH
ORDG�

/

6XUJH VXSUHVVRU

287

&20

5HOD\� RU WULDF

RXWSXW

&20

,1

'& ,QSXW/ 'LRGH

/287

&20

5HOD\� RU WUDQVLVWRU

RXWSXW

�

'LRGH

5HVLVWRU� �� W
&DSDFLWRU� ���� m)
9ROWDJH� ��� 9
'LRGH� 0XVW ZLWKVWDQG

YROWDJHV PRUH
WKDQ WKUHH WLPHV
WKH ORDG YROWDJH
DQG DQ DYHUDJH
FXUUHQW RI � $

3UHFDXWLRQV IRU ,QUXVK
&XUUHQW

7UDQVLVWRU 2XWSXW 5HVLGXDO
9ROWDJH

,QGXFWLYH /RDG 6XUJH
6XSSUHVVRUV

3UHYHQWLYH 0HDVXUHV 6HFWLRQ �ï�



��

2XWSXW /RDGV %H VXUH WR WDNH DSSURSULDWH PHDVXUHV ZKHQ DQ\ HOHFWULFDO GHYLFH OLNHO\ WR
SURGXFH QRLVH LV FRQQHFWHG WR WKH &38 DV D ORDG� )RU H[DPSOH� HOHFWURPDJ�
QHWLF UHOD\V DQG YDOYHV JHQHUDWLQJ QRLVH RI PRUH WKDQ ����� 9 UHTXLUH QRLVH
VXSSUHVVLRQ� )RU $&ïRSHUDWHG QRLVH VRXUFHV� FRQQHFW D VXUJH VXSSUHVVRU LQ
SDUDOOHO ZLWK WKH FRLO RI HDFK GHYLFH� )RU '&ïRSHUDWHG QRLVH VRXUFHV� FRQ�
QHFW D GLRGH LQ SDUDOOHO ZLWK WKH FRLO RI HDFK GHYLFH� :KHQ PRXQWLQJ D &38
DQG DQ ([SDQVLRQ ,�2 8QLW RQ D FRQWURO SDQHO� EH VXUH WR FRPSOHWHO\ JURXQG
WKH LQWHUPHGLDWH PRXQWLQJ SODWH� 7KH PRXQWLQJ SODWH PXVW EH ILQLVKHG ZLWK
KLJKïFRQGXFWLYLW\ SODWLQJ WR HQVXUH QRLVH LPPXQLW\�

5 5

ï

�

6XUJH
VXSSUHVVRU

$& SRZHU VRXUFH '& SRZHU VRXUFH

'LRGH

�ï� ,QVSHFWLRQ
,Q RUGHU IRU \RXU 3& WR FRQWLQXH RSHUDWLQJ DW RSWLPXP FRQGLWLRQ� SHULRGLF LQ�
VSHFWLRQV DUH QHFHVVDU\� 7KH PDLQ FRPSRQHQWV RI WKH 3& DUH VHPLFRQGXF�
WRUV DQG KDYH D ORQJ VHUYLFH OLIH� EXW� GHSHQGLQJ RQ WKH RSHUDWLQJ HQYLURQ�
PHQW� WKHUH PD\ EH PRUH RU OHVV GHWHULRUDWLRQ RI WKHVH DQG RWKHU SDUWV� $
VWDQGDUG LQVSHFWLRQ VFKHGXOH ZRXOG EH RQFH HYHU\ VL[ PRQWKV WR RQH \HDU�
EXW PRUH IUHTXHQW LQVSHFWLRQV PD\ EH DGYLVDEOH GHSHQGLQJ RQ WKH RSHUDWLQJ
HQYLURQPHQW� 7U\ WR PDLQWDLQ WKH LQVSHFWLRQ VFKHGXOH RQFH LW KDV EHHQ VHW�

&KHFN WR EH VXUH WKDW WKH SRZHU VXSSO\� DPELHQW WHPSHUDWXUH� KXPLGLW\� DQG
VR RQ� DUH ZLWKLQ WKH VSHFLILFDWLRQV �VHH $SSHQGL[ %�� %H VXUH WKDW WKHUH DUH
QR ORRVH VFUHZV LQ DQ\ RI WKH 8QLWV DQG WKDW DOO EDWWHU\ DQG FDEOH FRQQHFWLRQV
DUH VHFXUH� &OHDQ DQ\ GXVW RU GLUW WKDW KDV DFFXPXODWHG� &KHFN DOO IXVHV� UH�
OD\V� DQG RWKHU UHSODFHDEOH SDUWV�

,QVSHFWLRQ 6HFWLRQ �ï�
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$SSHQGL[ $ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6WDQGDUG 0RGHOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGL[ % ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGL[ & ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
3URJUDPPLQJ &RQVROH 2SHUDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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3URJUDPPLQJ ,QVWUXFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$SSHQGL[ $
6WDQGDUG 0RGHOV

7KHUH DUH IRXU .�W\SH &�VHULHV &38V� $ &38 FDQ EH FRPELQHG ZLWK DQ\ RI
VL[ W\SHV RI ([SDQVLRQ ,�2 8QLW DQG�RU DQ $QDORJ 7LPHU� $QDORJ ,�2 8QLW� RU
,�2 /LQN 8QLW�

&38V ([SDQVLRQ ,�2 8QLWV $QDORJ 7LPHU 8QLW

$QDORJ ,�2 8QLWV

,�2 /LQN 8QLW

&��.�&B B�B
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�LQFOXGHG ZLWK 8QLW�

7R RUGHU FDEOH
VHSDUDWHO\� VSHFLI\
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� FP RU �� FP
2QH LQFOXGHG ZLWK
HDFK ([SDQVLRQ ,�2
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&DEOH ��� FP�
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6WDQGDUG 0RGHOV $SSHQGL[ $

��

&38V

1DPH 3RZHU VXSSO\ ,QSXWV 2XWSXWV 0RGHO QXPEHU 6WDQGDUGV

&��. ��� WR ��� 9$& �� 9'&� �� SWV 5HOD\ Z�VRFNHW � SWV &��.�&'5�$ 8� &

7UDQVLVWRU� � $ &��.�&'7��$ ���

7ULDF� � $ &��.�&'6��$ 8� &

�� 9'&� � SWV
��� WR ��� 9$&�
�� SWV

5HOD\ Z�VRFNHW &��.�&$5�$ 8� &

7ULDF� �$ &��.�&$6��$ 8� &

�� 9'& �� 9'&� �� SWV 5HOD\ Z�VRFNHW &��.�&'5�' 8� &

7UDQVLVWRU� � $ &��.�&'7��' ���

&��. ��� WR ��� 9$& �� 9'&� �� SWV 5HOD\ Z�VRFNHW �� SWV &��.�&'5�$ 8� &

7UDQVLVWRU� � $ &��.�&'7��$ ���

7ULDF� � $ &��.�&'6��$ 8� &

�� 9'&� � SWV
��� WR ��� 9$&�
�� SWV

5HOD\ Z�VRFNHW &��.�&$5�$ 8� &

7ULDF� �$ &��.�&$6��$ 8� &

�� 9'& �� 9'&� �� SWV 5HOD\ Z�VRFNHW &��.�&'5�' 8� &

7UDQVLVWRU� � $ &��.�&'7��' ���

&��. ��� WR ��� 9$& �� 9'&� �� SWV 5HOD\ Z�VRFNHW �� SWV &��.�&'5�$ 8� &

7UDQVLVWRU� � $ &��.�&'7��$ ���

7ULDF� � $ &��.�&'6��$ 8� &

�� 9'&� � SWV 5HOD\ Z�VRFNHW &��.�&$5�$ &

��� 9$&� �� SWV 7ULDF� � $ &��.�&$6��$ 8� &

�� 9'& �� 9'&� �� SWV 5HOD\ Z�VRFNHW &��.�&'5�' 8� &

7UDQVLVWRU� � $ &��.�&'7��' ���



$SSHQGL[ $6WDQGDUG 0RGHOV

��

1DPH 6WDQGDUGV0RGHO QXPEHU2XWSXWV,QSXWV3RZHU VXSSO\

&��. ��� WR ��� 9$& �� 9'&� �� SWV 5HOD\ Z�VRFNHW �� SWV &��.�&'5�$ 8� &

7UDQVLVWRU� � $ &��.�&'7��$ ���

7ULDF� � $ &��.�&'6��$ 8� &

�� 9'&� � SWV 5HOD\ Z�VRFNHW &��.�&$5�$ &

��� 9$&� �� SWV 7ULDF� � $ &��.�&$6��$ 8� &

�� 9'& �� 9'&� �� SWV 5HOD\ Z�VRFNHW &��.�&'5�' 8� &

7UDQVLVWRU� � $ &��.�&'7��' ���

� 8� 8/� &� &6$� 1� 1.
6HH 2PURQ VDOHV UHSUHVHQWDWLYHV FRQFHUQLQJ RSHUDWLQJ FRQGLWLRQV XQGHU ZKLFK 8/� &6$� DQG 1. VWDQGDUGV ZHUH PHW
�$XJ� ������

,�2 8QLWV
1DPH 3RZHU 6XSSO\ ,QSXWV 2XWSXWV 0RGHO 1XPEHU 6WDQGDUGV

&�. ,�2 8QLW ��� �� 9'&� � SWV ��� � SWV� &�.�,' 8� &

��� WR ��� 9$&�
� SWV

��� &�.�,$ 8� &

��� 5HOD\ Z�VRFNHW &�.�25� 8� &

7UDQVLVWRU� � $ &�.�27� 8� &

7ULDF� �$ &�.�26� 8� &

&��3 ,�2 8QLW ��� WR ��� 9$& �� 9'&� �� SWV ��� �� SWV &��3�,'�$ 8� &

��� 5HOD\ Z�VRFNHW &��3�25�$ 8� &

7UDQVLVWRU� � $ &��3�27��$ 8� &

7ULDF� �$ &��3�26��$ 8� &

��� �� 9'&� �� SWV ��� &��3�,' 8� &

��� WR ��� 9$&�
�� SWV

��� &��3�,$ 8� &

�� 9'& ��� 5HOD\ Z�VRFNHW &��3�25�' 8

7UDQVLVWRU� � $ &��3�27��' 8

&��3 ,�2 8QLW ��� WR ��� 9$& �� 9'&� �� SWV 5HOD\ Z�VRFNHW � SWV &��3�('5�$ 8� &� 1

7UDQVLVWRU� � $ &��3�('7��$ 1

7ULDF� �$ &��3�('6��$ 8� &� 1

��� WR ��� 9$&�
�� SWV

5HOD\ Z�VRFNHW &��3�($5�$ 8� &� 1

7ULDF� �$ &��3�($6��$ 8� &� 1

�� 9'& �� 9'&� �� SWV 5HOD\ Z�VRFNHW &��3�('5�' 8� &� 1

7UDQVLVWRU� � $ &��3�('7��' ���



6WDQGDUG 0RGHOV $SSHQGL[ $

��

1DPH 6WDQGDUGV0RGHO 1XPEHU2XWSXWV,QSXWV3RZHU 6XSSO\

&��3 ,�2 8QLW ��� WR ��� 9$& �� 9'&� �� SWV 5HOD\ Z�VRFNHW �� SWV &��3�('5�$ 8� &� 1

7UDQVLVWRU� � $ &��3�('7��$ 1

7ULDF� �$ &��3�('6��$ 8� &� 1

��� WR ��� 9$&�
�� SWV

5HOD\ Z�VRFNHW &��3�($5�$ 8� &

7ULDF� �$ &��3�($6��$ 8� &� 1

�� 9'& �� 9'&� �� SWV 5HOD\ Z�VRFNHW &��3�('5�' 8� &� 1

7UDQVLVWRU� � $ &��3�('7��' ���

&��3 ,�2 8QLW ��� WR ��� 9$& �� 9'&� �� SWV 5HOD\ Z�VRFNHW �� SWV &��3�('5�$ 8� &� 1

7UDQVLVWRU� � $ &��3�('7��$ ���

7ULDF� �$ &��3�('6��$ 8� &� 1

��� WR ��� 9$&�
�� SWV

5HOD\ Z�VRFNHW &��3�($5�$ 8� &� 1

7ULDF� �$ &��3�($6��$ 8� &� 1

�� 9'& �� 9'&� �� SWV 5HOD\ Z�VRFNHW &��3�('5�' 8� &� 1

7UDQVLVWRU� � $ &��3�('7��' ���

&��3 ,�2 8QLW ��� WR ��� 9$& �� 9'&� �� SWV 5HOD\ Z�VRFNHW �� SWV &��3�('5�$ ���

7UDQVLVWRU� � $ &��3�('7��$ ���

7ULDF� �$ &��3�('6��$ ���

��� 9$&� �� SWV 5HOD\ Z�VRFNHW &��3�($5�$ ���

7ULDF� �$ &��3�($6��$ ���

�� 9'& �� 9'&� �� SWV 5HOD\ Z�VRFNHW &��3�('5�' ���

7UDQVLVWRU� � $ &��3�('7��' ���
� 8� 8/� &� &6$� 1� 1.
6HH 2PURQ VDOHV UHSUHVHQWDWLYHV FRQFHUQLQJ RSHUDWLQJ FRQGLWLRQV XQGHU ZKLFK 8/� &6$� DQG 1. VWDQGDUGV ZHUH PHW
�$XJ� ������



$SSHQGL[ $6WDQGDUG 0RGHOV

��

6SHFLDO 8QLWV

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQGDUGV

$QDORJ 7LPHU 8QLW 6HWWLQJV� ��� V WR �� PLQ �RQH FDEOH� &�.�&1���� LQ�
FOXGHG�

&�.�70 ���

$QDORJ 7LPHU ([WHUQDO
&RQQHFWRU

��P FDEOH DQG FRQQHFWRU &�.�&1��� ���

$QDORJ ,QSXW 8QLW � LQSXW� LQSXW UDQJHV� � WR �� P$� � WR � 9 &�.�$' ���

� LQSXWV� LQSXW UDQJHV� � WR �� P$� � WR � 9 &�.�$' ���

$QDORJ 2XWSXW 8QLW � RXWSXW� RXWSXW UDQJHV� � WR �� P$� � WR � 9 &�.�'$ ���

+RVW /LQN 8QLW 56����& &���&��.�&��.�&��.�&��. �*�&��/.����(9� ���

56���� �*�&��/.����(9� ���

,�2 /LQN 8QLW $3)�3&) &���/.����3 ���

3&) &���/.��� ���

,�2 &RQQHFWLQJ &DEOH )RU KRUL]RQWDO PRXQWLQJ� FDEOH OHQJWK� � FP
�IRU PDLQWHQDQFH�

&��3�&1��� ���

)RU YHUWLFDO PRXQWLQJ� FDEOH OHQJWK� �� FP
�IRU PDLQWHQDQFH�

&��3�&1��� ���

,�2 &RQQHFWLQJ &DEOH )RU KRUL]RQWDO PRXQWLQJ� FRQQHFWV WR
&�. ,�2 8QLWV� $QDORJ 7LPHU 8QLW� RU
$ O ,�2 8 LW �I L W �

&DEOH OHQJWK�
� FP

&�.�&1��� ���

$QDORJ ,�2 8QLWV �IRU PDLQWHQDQFH�
&DEOH OHQJWK�
�� FP

&�.�&1��� ���

&DEOH OHQJWK�
� P

&�.�&1��� ���

,�2 /LQN &RQQHFWLQJ
&DEOH

&DEOH OHQJWK� �� FP� IRU ,�2 /LQN 8QLWV RQO\ &��3�&1��� ���

(3520 ���� 520�+ ���

%DWWHU\ 6HW %XLOW LQWR &38 �VDPH IRU DOO &�6HULHV 3&V� �*�$��%$7�� ���

5HOD\ ���9'& FRQWDFW UHOD\ *�%�����3�)'�86 8� &

���9'& WUDQVLVWRU UHOD\ *�6'�=��3�3'�86 8� &

���9'& WULDF UHOD\ *�6����3/�3'�86 8� &

� 8� 8/� &� &6$� 1� 1.
6HH 2PURQ VDOHV UHSUHVHQWDWLYHV FRQFHUQLQJ RSHUDWLQJ FRQGLWLRQV XQGHU ZKLFK 8/� &6$� DQG 1. VWDQGDUGV ZHUH PHW
�$XJ� ������



6WDQGDUG 0RGHOV $SSHQGL[ $

��

',1 3URGXFWV

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQGDUGV

',1 7UDFN /HQJWK� �� FP 1RW XVDEOH ZLWK &��. 3)3���1

/HQJWK� � P 3)3����1 ���

3)3����1�

(QG 3ODWH ��� 3)3�0

6SDFHU ��� 3)3�6

)DFWRU\ ,QWHOOLJHQW 7HUPLQDO �),7�

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQGDUGV

),7 �� ),7 &RPSXWHU
�� 6<60$7( /DGGHU 3DFN �� V\VWHP GLVNV� � GDWD GLVN�
�� 06�'26
�� *3& &RPPXQLFDWLRQV $GDSWHU �&����,)����
�� 3HULSKHUDO &RQQHFWLQJ &DEOH ��*�$��&1����
�� 3RZHU &RUG DQG ��SLQ���SLQ SOXJ
�� &DUU\LQJ &DVH

),7���6(7���( ���

*UDSKLF 3URJUDPPLQJ &RQVROH �*3&�

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQGDUGV

*3& �/&' GLVSOD\� :�EDWWHU\� SRZHU VXSSO\� �� NZ� ��� 9$&� Z�FRPPHQWV�
6\VWHP 0HPRU\ &DVVHWWH RUGHUHG VHSDUDWHO\�

�*�&��*3&���(

:�EDWWHU\� SRZHU VXSSO\� �� NZ� ��� 9$&� Z�FRPPHQWV�
6\VWHP 0HPRU\ &DVVHWWH RUGHUHG VHSDUDWHO\�

�*�&��*3&���(

*3& &DUU\LQJ &DVH :�VLGH SRFNHW IRU DFFHVVRULHV &����&6���

*3& 6\VWHP 0HPRU\
&DVVHWWH

)RU .�7\SH 3&V :�FRPPHQWV �*�&��03����(9� ���

&DVVHWWH ,QWHUIDFH 8QLW 8VHG WR ORDG SURJUDPV LQ 9�� 0�5� 0�5� 325� RU 6�
FDVVHWWHV LQWR WKH *3& DQG SULQW WKHP RXW WKURXJK D
3ULQWHU ,QWHUIDFH 8QLW�

�*�$��&07���(

� 8� 8/� &� &6$� 1� 1.
6HH 2PURQ VDOHV UHSUHVHQWDWLYHV FRQFHUQLQJ RSHUDWLQJ FRQGLWLRQV XQGHU ZKLFK 8/� &6$� DQG 1. VWDQGDUGV ZHUH PHW
�$XJ� ������



$SSHQGL[ $6WDQGDUG 0RGHOV

��

3HULSKHUDO 'HYLFHV

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQGDUGV

3URJUDPPLQJ &RQVROH 9HUWLFDO� Z�EDFNOLJKW �*�$��352���( 8� &

+RUL]RQWDO� Z�EDFNOLJKW �*�$��352���( ���

+DQG�+HOG� Z�EDFNOLJKW� 7KH 3URJUDPPLQJ &RQVROH
$GDSWHU $3��� DQG FRQQHFWLQJ FDEOH &1����&1��� DUH
QHFHVVDU\� 7KH\ DUH VROG VHSDUDWHO\�

&���+�35����( 8� &

3URJUDPPLQJ &RQVROH
0RXQWLQJ %UDFNHW

8VHG WR DWWDFK +DQG�+HOG 3URJUDPPLQJ &RQVROH WR D
SDQHO�

&���+�$77�� ���

3URJUDPPLQJ &RQVROH )RU &��.�&��.�&��.�&��. � P �*�&��&1��� ���

&RQQHFWLQJ &DEOHV �� FP �*�&��&1��� ���

)RU +DQG�+HOG 3URJUDPPLQJ &RQVROH � P &���+�&1��� 8� &

� P &���+�&1��� 8� &

3URJUDPPLQJ &RQVROH
$GDSWHU

$WWDFKHG WR 3& ZKHQ FRQQHFWLQJ 3URJUDPPLQJ &RQVROH
YLD FDEOH �IRU �*�$��352���( RU �*�$��352���(��

�*�$��$3����( ���

5HTXLUHG WR XVH +DQG�+HOG 3URJUDPPLQJ &RQVROH� �*�$��$3��� ���

3URJUDPPLQJ &RQVROH
%DVH

$WWDFKHG WR3URJUDPPLQJ&RQVROHZKHQ FRQQHFWLQJ 3UR�
JUDPPLQJ &RQVROH YLD FDEOH�

�*�$��%3��� ���

&DVVHWWH 5HFRUGHU
&RQQHFWLQJ &DEOH

8VHG WR FRQQHFW 3URJUDPPLQJ &RQVROH� *3&� RU
&DVVHWWH 'HFN ,QWHUIDFH 8QLW WR D FDVVHWWH GHFN� OHQJWK�
� P�

6&<325�3/*�� ���

3520 :ULWHU 8VHG IRU DOO .�7\SH 3&V� &����35:�� ���

3ULQWHU ,QWHUIDFH 8QLW ,QWHUIDFH IRU ;�< SORWWHU RU SULQWHU� 6\VWHP 0HPRU\
&DVVHWWH RUGHUHG VHSDUDWHO\�

�*�$��357���( ���

0HPRU\ 5DFN .�7\SH 3&V Z�FRPPHQW SULQWLQJ IXQFWLRQ &����03����(9�

.�7\SH 3&V &���03����(9�

3ULQWHU &RQQHFWLQJ &DEOH � P �DOVR XVHG IRU ;�< SORWWHU� 6&<�&1��� ���

)ORSS\'LVN ,QWHUIDFH8QLW &��.�&��.�&��.�&��.� *3&UHTXLUHG� Z�FRPPHQW ILOH�
DEOH WR FRQQHFW WR 1(& IORSS\ GLVN FRQWUROOHU

�*�&��)',���( ���

3HULSKHUDO ,QWHUIDFH 8QLW 7R FRQQHFW *3& RU ),7 WR .�7\SH 3&V �*�&��,3����9�

&RQQHFWLQJ &DEOH 8VHG WR FRQQHFW ),7 RU *3& WR
3HULSKHUDO ,QWHUIDFH 8QLW DQG WR

� P �*�$��&1��� ���

FRQQHFW 3URJUDPPLQJ &RQVROH � P �*�$��&1���

$GDSWHU DQG 3URJUDPPLQJ &RQVROH �� P �*�$��&1���

%DVH� �� P �*�$��&1���

�� P �*�$��&1���

�� P �*�$��&1���

�� P �*�$��&1���

� 8� 8/� &� &6$� 1� 1.
6HH 2PURQ VDOHV UHSUHVHQWDWLYHV FRQFHUQLQJ RSHUDWLQJ FRQGLWLRQV XQGHU ZKLFK 8/� &6$� DQG 1. VWDQGDUGV ZHUH PHW
�$XJ� ������



��

$SSHQGL[ %
6SHFLILFDWLRQV

*HQHUDO 5DWLQJV
6XSSO\ YROWDJH

2SHUDWLQJ YROWDJH UDQJH

3RZHU FRQVXPSWLRQ

���9'& RXWSXW 


,QVXODWLRQ UHVLVWDQFH

'LHOHFWULF VWUHQJWK

1RLVH LPPXQLW\

9LEUDWLRQ

6KRFN

$PELHQW WHPSHUDWXUH

+XPLGLW\

*URXQGLQJ

6WUXFWXUH

:HLJKW &38V
([SDQ� ,�2 8QLWV

'LPHQVLRQV �&38V DQG
([SDQ� ,�2 8QLWV�

�$ VXIIL[� ��� WR ��� 9$& ����� +]
�' VXIIL[� �� 9'&

�$ VXIIL[� �� WR ��� 9$&
�' VXIIL[� ���� WR ���� 9'&

�$ VXIIL[� �� 9$ PD[�
�' VXIIL[� �� : PD[�

��� $ �� 9'& ���� �8VH DV '& SRZHU VXSSO\�

�� 0W PLQ� �DW ��� 9'&� EHWZHHHQ $& WHUPLQDOV DQG KRXVLQJ

����� 9$& ����� +] IRU � PLQXWH �EHWZHHQ $& WHUPLQDOV DQG KRXVLQJ�
��� 9$& ����� +] IRU � PLQXWH �EHWZHHQ '& WHUPLQDOV DQG KRXVLQJ�

����� 9 S�S� SXOVH ZLGWK� ��� QV WR � mV� ULVH WLPH � QV

�� WR �� +]� � PP GRXEOH DPSOLWXGH� LQ ;� <� DQG = GLUHFWLRQV� � KRXUV HDFK� �:KHQ
PRXQWHG RQ D ',1 UDLO� ���� +]� � PP GRXEOH DPSOLWXGH� LQ ;� <� DQG = GLUHFWLRQV� � KRXU
HDFK��

�� * LQ ;� <� DQG = GLUHFWLRQV� � WLPHV HDFK

2SHUDWLQJ� �� WR ���&
6WRUDJH� ���� WR ���&

��� WR ��� 5+ �ZLWKRXW FRPSHQVDWLRQ�

/HVV WKDQ ��� W

,(& ,3��� �PRXQWHG LQ D SDQHO�

&��.� &��.� ��� NJ PD[� &��.� ��� NJ PD[�� &��.� ��� NJ PD[�
&��3� &��3� ��� NJ PD[�� &��3� ��� NJ PD[�� &��3� ��� NJ PD[�

&��.� &��.� ����Z� [ ����K� [ ����G�� &��.� ����Z� [ ����K� [ ����G��
&��.� ����Z� [ ��� �K� [ ��� �G�


 7KLV RXWSXW LV QRW SURYLGHG RQ PRGHOV ZLWK WKH VXIIL[ �' LQ WKH PRGHO QXPEHU �PRGHOV DFFHSWLQJ D '& VXSSO\ YROWDJH��



6SHFLILFDWLRQV $SSHQGL[ %

��

&38 &KDUDFWHULVWLFV
038� &�026� /6�77/

/DGGHU GLDJUDP

� DGGUHVV�LQVWUXFWLRQ� � E\WHV�LQVWUXFWLRQ

��

�� mV�LQVWUXFWLRQ �DYHUDJH�

����� DGGUHVVHV

��� ����� WR �����
���� WR ���� DUH UHVHUYHG IRU 5'0� )81�� LI LW LV XVHG�
���� LV UHVHUYHG DV VRIWZDUH UHVHW LQSXW IRU +'0� )81 �� LI LW LV XVHG�

�� ����� WR �����
1RUPDOO\�21� QRUPDOO\�2))� EDWWHU\ IDLOXUH� LQLWLDO VFDQ 21� ����V SXOVH� ����V SXOVH� ����V
SXOVH� HWF�

��� �+5 ��� WR ����

� �75� WR ��

�� �'0 ZRUGV �� WR ���
'0 ZRUGV �� WR �� DUH UHVHUYHG DV XSSHU DQG ORZHU OLPLW VHWWLQJ DUHDV IRU 5'0� )81 �� LI
LW LV XVHG� '0 ZRUGV �� WR �� DUH UHVHUYHG DV XSSHU DQG ORZHU OLPLW VHWWLQJ DUHDV IRU +'0�
)81 �� LI LW LV XVHG�

�� �WRWDO RI 7,0V� &17V� DQG &175V�
7,0 �� WR �� �� WR ����� V�
7,0+ �� WR �� �� WR ����� V�
&17 �� WR �� �� WR ���� FRXQWV�
&175 �� WR �� �� WR ���� FRXQWV�
&17 �� LV XVHG IRU 5'0����� DQG &17 �� LV XVHG IRU +'0����� :KHQ WKHVH LQVWUXFWLRQV
DUH QRW XVHG� &17 �� DQG �� FDQ EH XVHG IRU RWKHU SXUSRVHV�

&RXQW LQSXW� ���� +LJK�VSHHG FRXQWHU VSHFLILFDWLRQV DSSO\ WR
+DUGZDUH UHVHW LQSXW� ���� FRXQWHUV FUHDWHG ZLWK +'0���� RQO\�
6RIWZDUH UHVHW� ����
0D[LPXP UHVSRQVH IUHTXHQF\� � N+]
3UHVHW FRXQW UDQJH� ���� WR ����
1XPEHU RI RXWSXWV� ��

5HVHW� ���� 5HYHUVLEOH GUXP FRXQWHU VSHFLILFDWLRQV DSSO\ WR
&RXQW LQSXW� ���� FRXQWHUV FUHDWHG ZLWK 5'0���� RQO\�
5HYHUVH LQSXW� ����
3UHVHW FRXQW UDQJH� ���� WR ����
1XPEHU RI RXWSXWV� ��

6WDWXV RI +5 ELWV� SUHVHQW YDOXH RI FRXQWHUV� DQG FRQWHQWV RI '0 ELWV DUH UHWDLQHG GXULQJ
SRZHU IDLOXUH�

� \HDUV DW ���&
%DWWHU\ OLIH LV VKRUWHQHG DW WHPSHUDWXUHV KLJKHU WKDQ ���&� 5HSODFH EDWWHU\ ZLWK QHZ RQH
ZLWKLQ � ZHHN ZKHQ $/$50 LQGLFDWRU EOLQNV�

&38 IDLOXUH �ZDWFKGRJ WLPHU�
0HPRU\ IDLOXUH
,�2 EXV IDLOXUH
%DWWHU\ IDLOXUH� HWF�

3URJUDP FKHFN �H[HFXWHG RQ VWDUW RI 581 RSHUDWLRQ�
(1' LQVWUXFWLRQ PLVVLQJ
-03�-0( HUURU
&RLO GXSOLFDWLRQ
&LUFXLW HUURU
',)8�',)' RYHU HUURU
,/�,/& HUURU

0DLQ FRQWURO HOHPHQWV

3URJUDPPLQJ PHWKRG

,QVWUXFWLRQ OHQJWK

1XPEHU RI LQVWUXFWLRQV

([HFXWLRQ WLPH

0HPRU\ FDSDFLW\

,5 ELWV

65 ELWV

+5 ELWV

70 ELWV

'0 ZRUGV

7LPHU�FRXQWHUV

+LJK�VSHHG FRXQWHU

5HYHUVLEOH GUXP FRXQWHU

0HPRU\ SURWHFWLRQ

%DWWHU\ OLIH

6HOI�GLDJQRVWLF IHDWXUHV

3URJUDP FKHFN



$SSHQGL[ %6SHFLILFDWLRQV

��

,QSXW 6SHFLILFDWLRQV
'& LQSXW �SKRWRFRXSOHU�LVRODWHG�

�� 9'& ����

� NW

� P$ DW �� 9'&

�� 9'& PLQ�

� 9'& PD[�

��� PV PD[� �LQSXW ���� DQG ����� ���� PV�

��� PV PD[� �LQSXW ���� DQG ����� ���� PV�

6XSSO\ YROWDJH

,QSXW YROWDJH

,QSXW FXUUHQW

21 YROWDJH

2)) YROWDJH

21 GHOD\ WLPH

2)) GHOD\ WLPH

$& LQSXW
 �SKRWRFRXSOHU�LVRODWHG�

��� WR ��� 9$& � ���� ���� ����� +]

��� NW ��� +]�� � NW ��� +]�

�� P$ DW ��� 9$&

�� 9$& PLQ�

�� 9$& PD[�

�� PV PD[�

�� PV PD[�

�

� ��
9'&

,1 ,QWHUQDO
&LUFXLW

3KRWRFRXSOHU

� NW

��� W

&20

,1 ,QWHUQDO
&LUFXLW

3KRWRFRXSOHU��� W

&20

��� WR
���
9$&

��� NW

��� W

���� m)


 ,QSXWV ���� DQG ���� RSHUDWH RQ '& LQSXW YROWDJH� 7KH FLUFXLW FRQILJXUDWLRQ RI WKHVH WZR SRLQWV LV WKH VDPH DV WKH '& LQSXW FLUFXLW
VKRZQ DERYH�

1RWH � 7KH �� 9'& SRZHU VRXUFH FDQ EH FRQQHFWHG WR HLWKHU WKH SRVLWLYH RU WKH QHJDWLYH WHUPLQDO� 7KHUHIRUH ERWK 313 LQSXW �QHJDWLYH
FRPPRQ� DQG 131 �SRVLWLYH FRPPRQ� FDQ EH XVHG�

2XWSXW 6SHFLILFDWLRQV

��
9'&

&20

&20

,QWHUQDO &LUFXLW

;

287
/

��� 9$&

/RDG SRZHU VXSSO\

/

,QWHUQDO &LUFXLW

287

/RDG SRZHU VXSSO\

�

� WR �� 9'&

/

&20

,QWHUQDO &LUFXLW

287

/RDG SRZHU VXSSO\

�
��� WR ����
��� WR ���
9$&

5HOD\

�SKRWRFRXSOHU�

LVRODWHG�

7UDQVLVWRU


�SKRWRFRXSOHU�

LVRODWHG�

7ULDF


�SKRWRFRXSOHU�

LVRODWHG�

21�GHOD\

�� PV PD[�

��� PV PD[�

��� PV PD[�

2))�GHOD\

�� PV PD[�

��� PV PD[�

��� RI ORDG

IUHTXHQF\ �

� PV PD[�

&LUFXLW FRQILJXUDWLRQ0D[�

� $ DW ��� 9$&

� $ DW �� 9'&

�S�I� ��

��� $ DW ��� 9$&

�S�I�����

� $�&RPPRQ �� SRLQWV�&RPPRQ�

� $�&RPPRQ �� SRLQWV�&RPPRQ�

� $�SRLQW DW � WR

�� 9'&�

��� WR � $�� SRLQWV

� $�&RPPRQ �� SRLQWV�&RPPRQ�

� $�&RPPRQ �� SRLQWV�&RPPRQ�

� $�SRLQW DW �� WR

��� 9$&�

��� WR � $�� SRLQWV

� $�&RPPRQ �� SRLQWV�&RPPRQ�

� $�&RPPRQ �� SRLQWV�&RPPRQ�

0LQ�

�� P$ DW

� 9'&

�� P$ DW

� 9'&�

VDWXUDWLRQ

YROWDJH�

��� 9 PD[�

�� P$ DW

��� 9$&�

�� P$ DW

��� 9$&

6ZLWFKLQJ FDSDFLW\



6SHFLILFDWLRQV $SSHQGL[ %

��

,�2 /LQN 8QLWV
6XSSO\ YROWDJH

2SHUDWLQJ YROWDJH UDQJH

3RZHU FRQVXPSWLRQ

,QVXODWLRQ UHVLVWDQFH

'LHOHFWULF VWUHQJWK

1RLVH LPPXQLW\

9LEUDWLRQ

6KRFN

$PELHQW WHPSHUDWXUH

+XPLGLW\

*URXQGLQJ

6WUXFWXUH

:HLJKW

'LPHQVLRQV

��� WR ������� WR ��� 9$& ����� +]

�� WR ���� ��� WR ��� 9$&

�� 9$ PD[�

�� 0W PLQ� �DW ��� 9'&� EHWZHHQ $& WHUPLQDOV DQG KRXVLQJ

����� 9$& ����� +] IRU � PLQXWH �EHWZHHQ $& WHUPLQDOV DQG KRXVLQJ�

����� 9 S�S� SXOVH ZLGWK� ��� QV WR � mV� ULVH WLPH� � QV

�� WR �� +]� � PP GRXEOH DPSOLWXGH� LQ ;� <� DQG = GLUHFWLRQV� � KRXUV HDFK

�� * LQ ;� <� DQG = GLUHFWLRQV� � WLPHV HDFK

2SHUDWLQJ� �� WR ���&

6WRUDJH� ���� WR ���&

��� WR ��� 5+ �ZLWKRXW FRQGHQVDWLRQ�

/HVV WKDQ ��� W

,(& ,3��� �PRXQWHG LQ D SDQHO�

� NJ PD[�

����Z� [ ����K� [ ���G�

5HOD\ 6HUYLFH /LIH �DW
0D[LPXP 6ZLWFKLQJ
&DSDFLW\�

(OHFWLFDO

0HFKDQLFDO

������� RSHUDWLRQV >XQGHU UHVLVWLYH ORDG �S�I� ��@
������� RSHUDWLRQV >XQGHU LQGXFWLYH ORDG �S�I� ����@

���������� RSHUDWLRQV

7UDQVLVWRU DQG 7ULDF
6SHFLILFDWLRQV

0D[� VZLWFKLQJ FDSDFLW\

0LQ� VZLWFKLQJ FDSDFLW\

/HDNDJH FXUUHQW

5HVLGXDO YROWDJH

21�GHOD\ WLPH

2))�GHOD\ WLPH

7UDQVLVWRU *�6'�=��3�3'�86

� $ DW � WR �� 9'&

�� P$ DW � 9'&

��� m$ DW �� 9'&

��� 9 PD[�

��� PV PD[�

��� PV PD[�

7ULDF *�6����3/�3'�86

� $ DW �� WR ��� 9$&

�� P$ DW ��� 9$&
�� P$ DW ��� 9$&

� P$ DW ��� 9$&
� P$ DW ��� 9$&

��� 9 PD[�

��� PV PD[�

��� RI ORDG IUHTXHQF\ � � PV PD[�

'R QRW PL[ RXWSXW GHYLFHV ZLWKLQ WKH VDPH FRPPRQ FLUFXLW�



$SSHQGL[ %6SHFLILFDWLRQV

��

7UDQVLVWRU ,QUXVK
&XUUHQW

�� �� �� ��� ��� ��� ���� ����

&XUUHQW�FDUU\LQJ WLPH �PV�

,QUXVK &XUUHQW �$�

�

�

�

�

7UDQVLVWRU DQG 7ULDF
0D[LPXP /RDG &XUUHQW

7KH PD[LPXP ORDG FXUUHQW IRU WKH IRXU FRPPRQ FLUFXLWV YDULHV ZLWK WKH DPEL�
HQW WHPSHUDWXUH DQG LV � WR ��� $ ZLWKLQ D UDQJH RI �� WR ��� & DV VKRZQ EH�
ORZ� 'R QRW H[FHHG WKH FXUUHQW YDOXH LQGLFDWHG LQ WKH FKDUW DW DQ\ JLYHQ WHP�
SHUDWXUH�

0D[� WRWDO FXUUHQW
RI � FLUFXLWV

�

�

�

�

�

�

�
�� �� ��

$PELHQW WHPSHUDWXUH ��&�

� $

��� $

$PELHQW 7HPSHUDWXUH YV� 7RWDO /RDG &XUUHQW RI (DFK &RPPRQ &LUFXLW



6SHFLILFDWLRQV $SSHQGL[ %

��

$QDORJ 7LPHU 8QLW
6SHFLILFDWLRQV

%LW

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

:RUG Q

7LPH�XS FRQWDFW 7�

7LPH�XS FRQWDFW 7�

7LPH�XS FRQWDFW 7�

7LPH�XS FRQWDFW 7�

&DQQRW EH XVHG

:RUG�Q � ��

7� 6WDUW

7� 6WDUW

7� 6WDUW

7� 6WDUW

7� 3DXVH

7� 3DXVH

7� 3DXVH

7� 3DXVH

7� 5DQJH

7� 5DQJH

7� 5DQJH

7� 5DQJH

,WHP

2VFLOODWLRQ PHWKRG

7LPH VHWWLQJ UDQJH

7LPHU SDXVH
IXQFWLRQ

1XPEHU RI WLPHU
FRQWDFWV

,QGLFDWRUV

([WHUQDO YDULDEOH
UHVLVWRU

3RLQW QXPEHU
DVVLJQPHQW

3URJUDPPLQJ DQG
WLPLQJ FKDUW

6SHFLILFDWLRQV

5& RVFLOODWLRQ

8VH WKH SURJUDP WR VHW DQ\ RI WKH IROORZLQJ IRXU UDQJHV� DFFRUGLQJ WR WKH FKDUW VKRZQ EHORZ�
��� WR � VHFRQG
� WR �� VHFRQGV
�� WR �� VHFRQGV
� WR �� PLQXWHV

7KH WLPLQJ RSHUDWLRQ FDQ EH SDXVHG LI VR VSHFLILHG E\ WKH SURJUDP� 7KHUHIRUH� WKH WLPHUV FDQ DOVR
EH XVHG DV FXPXODWLYH WLPHUV�

�

6(7 DQG 7,0( 83

([WHUQDO YDULDEOH UHVDLVWRUV FDQ EH XVHG WR VHW WKH WLPH YDOXH ZKHQ WKH ,1�(;7 VHOHFWRU LV VHW WR

(;7� 8VH �� NW H[WHUQDO YDULDEOH UHVLVWRUV

:RUG Q ´�µ ZKHQ WLPH LV XS

:RUG �Q � �� ´�µ ZKHQ WLPH LV VHW

� 2SHUDWHV

� 6WRSV

7LPHU
QR�

7�

7�

7�

7�

%LW

��

��

��

��

��

��

��

��

��� WR
� V

�

�

�

�

�

�

�

�

� WR
�� V

�

�

�

�

�

�

�

�

�� WR
�� V

�

�

�

�

�

�

�

�

� WR
�� P

�

�

�

�

�

�

�

�

:RUG Q �� WR ��

7LPHU VWDUW LQSXW

7LPHU XS RXWSXW

7LPHU VWDUW
�� WR ���
:RUG�Q ���

7LPH�XS
:RUG Q �� WR ��

7LPHU VWDUW
LQSXW

7LPHU�XS
RXWSXW



��

$SSHQGL[ &
3URJUDPPLQJ &RQVROH 2SHUDWLRQV

0RGH

2SHUDWLRQ .H\
6HTXHQFH

581 021� 352*
�

&OHDULQJ
0HPRU\

1R 1R <HV

6HWWLQJ
DQG
5HDGLQJ
IURP
3URJUDP
0HPRU\
$GGUHVV

<HV <HV <HV

&KHFNLQJ
WKH
3URJUDP

1R 1R <HV

<HV <HV <HV3URJUDP
6HDUFKHV

,QVHUWLQJ
DQG 'HOHW�
LQJ ,QVWUXF�
WLRQV

1R 1R <HV



3URJUDPPLQJ &RQVROH 2SHUDWLRQV $SSHQGL[ &

��

0RGH

2SHUDWLRQ .H\
6HTXHQFH

581 021� 352*
�

'LVSOD\�
LQJ DQG
&OHDULQJ
(UURU
0HVVDJHV

<HV <HV <HV

%LW�'LJLW
0RQLWRU

<HV <HV <HV

)RUFH 6HW�
5HVHW

1R <HV <HV

+H[DGHFL�
PDO�%&'
'DWD 0RGLIL�
FDWLRQ

1R <HV <HV

&KDQJLQJ
7LPHU�
&RXQWHU
69

1R <HV 1R

6DYLQJ
3URJUDP
0HPRU\
'DWD

1R 1R <HV

1R 1R <HV5HVWRULQJ RU
&RPSDULQJ
3URJUDP
0HPRU\
'DWD



��

$UHD ,5 65 +5 75 7& '0 �

%LWV�:RUGV ���� WR ���� ���� WR ���� +5 ��� WR ��� 75 � WR � 7& �� WR �� '0 �� WR '0 �� ���� WR ����
RU ���� WR ))))

$SSHQGL[ '
3URJUDPPLQJ ,QVWUXFWLRQV

/DGGHU 'LDJUDP ,QVWUXFWLRQV

1DPH

0QHPRQLF
6\PERO )XQFWLRQ 2SHUDQGV

/RDG
/'

/' %

8VHG WR VWDUW LQVWUXFWLRQ EORFN ZLWK VWD�
WXV RI GHVLJQDWHG ELW�

%�
,5
65
+5
7&
75

/RDG ,QYHUVH
/' 127

/' 127 %

8VHG WR VWDUW LQVWUXFWLRQ EORFN ZLWK LQ�
YHUVH RI GHVLJQDWHG ELW�

%�
,5
65
+5
7&
75

$1'
$1'

$1' %

/RJLFDOO\ $1'V VWDWXV RI GHVLJQDWHG ELW
ZLWK H[HFXWLRQ FRQGLWLRQ�

%�
,5
65
+5
7&
75

$1' ,QYHUVH
$1' 127

$1' 127 %

/RJLFDOO\ $1'V LQYHUVH RI GHVLJQDWHG
ELW ZLWK H[HFXWLRQ FRQGLWLRQ�

%�
,5
65
+5
7&
75

25
25

25 %

/RJLFDOO\ 25V VWDWXV RI GHVLJQDWHG ELW
ZLWK H[HFXWLRQ FRQGLWLRQ�

%�
,5
65
+5
7&
75

25 ,QYHUVH
25 127

25 127 %

/RJLFDOO\ 25V LQYHUVH RI GHVLJQDWHG ELW
ZLWK H[HFXWLRQ FRQGLWLRQ�

%�
,5
65
+5
7&
75

%ORFN $1'
$1' /'

$1' /' ï

/RJLFDOO\ $1'V UHVXOWV RI SUHFHGLQJ
EORFNV�

1RQH



3URJUDPPLQJ ,QVWUXFWLRQV $SSHQGL[ '

��

$UHD ,5 65 +5 75 7& '0 �

%LWV�:RUGV ���� WR ���� ���� WR ���� +5 ��� WR ��� 75 � WR � 7& �� WR �� '0 �� WR '0 �� ���� WR ����
RU ���� WR ))))

1DPH

0QHPRQLF
2SHUDQGV)XQFWLRQ6\PERO

%ORFN 25
25 /'

25 /' ï

/RJLFDOO\ 25V UHVXOWV RI SUHFHGLQJ
EORFNV�

1RQH

2XWSXW
287

%

287 %

7XUQV 21 GHVLJQDWHG ELW� %�
,5
+5
75

2XWSXW
,QYHUVH
287 127

287 127 %

%

7XUQV 2)) GHVLJQDWHG ELW� %�
,5
+5
75

7LPHU
7,0 7,0

7,0
1 69

1
69

21ïGHOD\ �GHFUHPHQWLQJ� WLPHU RSHUD�
WLRQ� 6HW YDOXH� ����� V� DFFXUDF\�
�����ï��� V� 6DPH 7& ELW FDQQRW EH
DVVLJQHG WR PRUH WKDQ RQH WLPHU�FRXQW�
HU� 7KH 7& ELW LV LQSXW DV D FRQVWDQW�

1�
7&

69�
,5
+5
�

&RXQWHU
&17

&17
1 69

&17
1
69

$ GHFUHPHQWLQJ FRXQWHU� 69� � WR �����
&3� FRXQW SXOVH� 5� UHVHW LQSXW� 7KH
7& ELW LV LQSXW DV D FRQVWDQW�

1�
7&

69�
,5
+5
�

6SHFLDO ,QVWUXFWLRQV

1DPH

0QHPRQLF
6\PERO )XQFWLRQ 2SHUDQGV

1R 2SHUDWLRQ
123 ����

1RQH 1RWKLQJ LV H[HFXWHG DQG QH[W LQVWUXF�
WLRQ LV PRYHG WR�

1RQH

(QG
(1'���� (1'����

5HTXLUHG DW WKH HQG RI WKH SURJUDP� 1RQH

,QWHUORFN
,/����
,QWHUORFN
&OHDU
,/&����

,/����

,/&����

,I LQWHUORFN FRQGLWLRQ LV 2))� DOO RXWSXWV
DUH WXUQHG 2)) DQG DOO WLPHU 39V UHVHW
EHWZHHQ WKLV ,/���� DQG WKH QH[W
,/&����� 2WKHU LQVWUXFWLRQV DUH WUHDWHG
DV 123� FRXQWHU 39 DUH PDLQWDLQHG�

1RQH



$SSHQGL[ '3URJUDPPLQJ ,QVWUXFWLRQV

��

$UHD ,5 65 +5 75 7& '0 �

%LWV�:RUGV ���� WR ���� ���� WR ���� +5 ��� WR ��� 75 � WR � 7& �� WR �� '0 �� WR '0 �� ���� WR ����
RU ���� WR ))))

1DPH

0QHPRQLF
2SHUDQGV)XQFWLRQ6\PERO

-XPS
-03����
-XPS (QG
-0(����

-03����

-0(����

&DXVH DOO LQVWUXFWLRQV EHWZHHQ
-03���� DQG WKH FRUUHVSRQGLQJ
-0(���� WR EH LJQRUHG� &RUUHVSRQGLQJ
-0( LV QH[W RQH LQ SURJUDP� RQO\ �
-03ï-0( SDLUV DOORZHG SHU SURJUDP�

1RQH

6LQJOH 6WHS
67(3���� 67(3���� 1

67(3����

,V XVHG LQ WKH GHILQLWLRQ RI SURJUDP
VHFWLRQV� 67(3 1 PDUNV WKH EHJLQQLQJ
RI WKH VHFWLRQ LGHQWLILHG E\ 1� 67(3
ZLWKRXW DQ RSHUDQG LQGLFDWHV WKH HQG
RI D VHULHV RI SURJUDP VHFWLRQV�

1�
+5

6WHS
$GYDQFH
61;7���� 61;7���� 1

61;7 UHVHWV WKH WLPHUV DQG FOHDUV WKH
GDWD DUHDV XVHG LQ WKH SUHYLRXV SUR�
JUDP VHFWLRQ� 617; PXVW DOVR EH
SUHVHQW DW WKH HQG RI D VHULHV RI SUR�
JUDP VHFWLRQV�

1�
+5

6KLIW
5HJLVWHU
6)7����

,

3

5

6)7����
6W
(

&UHDWHV D ELW VKLIW UHJLVWHU IURP WKH
VWDUWLQJ ZRUG �6W� WKURXJK WKH HQGLQJ
ZRUG �(�� ,� LQSXW ELW� 3� VKLIW SXOVH� 5�
UHVHW LQSXW� 6W PXVW EH OHVV WKDQ RU
HTXDO WR ( DQG %J DQG ( PXVW EH LQ WKH
VDPH GDWD DUHD�

( 6W

�� ���

,1

�

6W�(�
,5
+5

/DWFKLQJ
5HOD\
.((3����

6
.((3
%

5

'HILQHV D ELW �%� DV D ODWFK FRQWUROOHG
E\ VHW �6� DQG UHVHW �5� LQSXWV�

%�
,5
+5

5HYHUVLEOH
&RXQWHU
&175 ����

,,

',

5
1
69

&175

,QFUHDVHV RU GHFUHDVHV 39 E\ RQH
ZKHQHYHU WKH LQFUHPHQW LQSXW �,,� RU
GHFUHPHQW LQSXW �',� VLJQDO JRHV IURP
2)) WR 21� 69� � WR ����� 5� UHVHW LQ�
SXW� 0XVW QRW DFFHVV WKH VDPH 7& ELW
DV DQRWKHU WLPHU�FRXQWHU� 7KH 7& ELW LV
LQSXW DV D FRQVWDQW�

1�
7&

69�
,5
+5
�

'LIIHUHQWLDWH
8S
',)8����
'LIIHUHQWLDWH
'RZQ
',)'����

',)8����

',)'����

%

%

',)8 WXUQV 21 WKH GHVLJQDWHG ELW �%�
IRU RQH VFDQ RQ WKH ULVLQJ HGJH RI WKH
LQSXW VLJQDO� ',)' WXUQV 21 WKH ELW IRU
RQH VFDQ RQ WKH WUDLOLQJ HGJH� 7KH
PD[LPXP QXPEHU RI ',)8�',)'V LV
���

%�
,5
+5

+LJKïVSHHG
7LPHU
7,0+����

7, 7,0+
1

69

$ KLJKïVSHHG 21ïGHOD\ �GHFUHPHQW�
LQJ� WLPHU� 69� ���� WR ����� V� DFFXUD�
F\� ������ï���� V� 0XVW QRW EH DV�
VLJQHG WKH VDPH 7& ELW DV DQRWKHU WLP�
HU�FRXQWHU� 7KH 7& ELW LV LQSXW DV D
FRQVWDQW�

1�
7&

69�
,5
+5
�



3URJUDPPLQJ ,QVWUXFWLRQV $SSHQGL[ '

��

$UHD ,5 65 +5 75 7& '0 �

%LWV�:RUGV ���� WR ���� ���� WR ���� +5 ��� WR ��� 75 � WR � 7& �� WR �� '0 �� WR '0 �� ���� WR ����
RU ���� WR ))))

1DPH

0QHPRQLF
2SHUDQGV)XQFWLRQ6\PERO

:RUG 6KLIW
:6)7���� :6)7����

6W
(

6KLIWV GDWD EHWZHHQ WKH VWDUW DQG HQG
ZRUGV LQ ZRUG XQLWV�

6W�(�
,5
+5
'0

&RPSDUH
&03���� &03����

&S�
&S�

&RPSDUHV WZR VHWV RI IRXUïGLJLW KH[D�
GHFLPDO GDWD �&S� DQG &S�� DQG RXW�
SXWV UHVXOW WR *5� (4� DQG /(�

&S��&S��
,5
65
+5
7&
'0
�

0RYH
029���� 029����

6
'

7UDQVIHUV VRXUFH GDWD �6� �ZRUG RU
IRXUïGLJLW FRQVWDQW� WR GHVWLQDWLRQ ZRUG
�'��

6�
,5
65
+5
7&
'0
�

'�
,5
+5
'0

0RYH ,QYHUVH
091���� 091����

6
'

,QYHUWV VRXUFH GDWD �6� �ZRUG RU IRXUï
GLJLW FRQVWDQW� DQG WKHQ WUDQVIHUV LW WR
GHVWLQDWLRQ ZRUG�'��

6�
,5
65
+5
7&
'0
�

'�
,5
+5
'0

%&' WR
%LQDU\
%,1����

%,1����
6
5

&RQYHUWV IRXUïGLJLW� %&' GDWD LQ
VRXUFH ZRUG �6� LQWR ��ïELW ELQDU\
GDWD� DQG RXWSXWV FRQYHUWHG GDWD WR UH�
VXOW ZRUG �5��

6 5

[���

[���

[���

[���

[���

[���

[���

[���

�%&'� �%,1�

6�
,5
65
+5
7&
'0

5�
,5
+5
'0

%LQDU\ WR
%&'
%&'����

%&'����
6
5

&RQYHUWV ELQDU\ GDWD LQ VRXUFH ZRUG �6�
LQWR %&'� DQG RXWSXWV FRQYHUWHG GDWD WR
UHVXOW ZRUG �5��

[���

[���

[���

[���

[���

[���

[���

6 5
�%,1� �%&'�

[���

6�
,5
65
+5
'0

5�
,5
+5
'0

%&' $GG
$''���� $''����

$X
$G
5 &< &<

$GGV WZR IRXUïGLJLW %&' YDOXHV �$X
DQG $G� DQG FRQWHQW RI &<� DQG RXW�
SXWV UHVXOW WR VSHFLILHG UHVXOW ZRUG �5��

$X � $G � 5

$X�$G�
,5
65
+5
7&
'0
�

5�
,5
+5
'0



$SSHQGL[ '3URJUDPPLQJ ,QVWUXFWLRQV

��

$UHD ,5 65 +5 75 7& '0 �

%LWV�:RUGV ���� WR ���� ���� WR ���� +5 ��� WR ��� 75 � WR � 7& �� WR �� '0 �� WR '0 �� ���� WR ����
RU ���� WR ))))

1DPH

0QHPRQLF
2SHUDQGV)XQFWLRQ6\PERO

%&'
6XEWUDFW
68%���� 68%����

0L
6X
5

6XEWUDFWV ERWK IRXUïGLJLW %&' VXEWUD�
KHQG �6X� DQG FRQWHQW RI &< IURP
IRXUïGLJLW %&' PLQXHQG �0L� DQG RXW�
SXWV UHVXOW WR VSHFLILHG UHVXOW ZRUG �5��

&< &<0L ï 6X 5

0L�6X�
,5
65
+5
7&
'0
�

5�
,5
+5
'0

%&' 0XOWLSO\
08/����

08/����
0G
0U
5

0XOWLSOLHV D ZRUGV GDWD RU D IRXUïGLJLW
%&' YDOXH�0G� DQG DQRWKHU ZRUGV
GDWD �0U� DQG RXWSXWV WKH UHVXOW WR D
VSHFLILHG UHVXOW ZRUG �5��

0G ; 0U 5 5 � �

0G�0U�
,5
65
+5
7&
'0
�

5�
,5
+5
'0

%&' 'LYLGH
',9����

',9����
'G
'U
5

'LYLGHV D ZRUG·V GDWD RU D IRXUïGLJLW
%&' GLYLGHQG �'G� DQG DQRWKHU ZRUGV
GDWD �'U� DQG RXWSXWV UHVXOW WR VSHFL�
ILHG UHVXOW ZRUG �5��

5 5 � �

'G�'U�
,5
65
+5
7&
'0
�

5�
,5
+5
'0

6HW &DUU\
67&���� 67&����

6HWV FDUU\ IODJ �L�H�� WXUQV &< 21�� 1RQH

&OHDU &DUU\
&/&���� &/&����

&/& FOHDUV FDUU\ IODJ �L�H� WXUQV &<
2))��

1RQH

5HYHUVLEOH
'UXP &RXQW�
HU
5'0����

5'0����
'

+LJKïVSHHG 83ï'2:1 FRXQWHU RS�
HUDWLRQ�

'�
,5
+5
'0

+LJKïVSHHG
'UXP
&RXQWHU
+'0����

+'0����
'

$ �ïN+] FRXQWHU ZLWK ERWK VRIWZDUH
DQG KDUGZDUH UHVHWV�

'�
,5
+5
'0

(QG :DLW
(1':���� (1':����

1

8VHG WR IRUFH D VFDQ WLPH ORQJHU WKDQ
QRUPDO FDXVLQJ WKH &38 WR ZDLW�

1�
,5
+5
7&
'0
�

1HWZRUN
,GHQWLILHU
1(7:����

1(7:����
�

8VHG WR OHDYH FRPPHQWV LQ WKH SUR�
JUDP�

�



3URJUDPPLQJ ,QVWUXFWLRQV $SSHQGL[ '

��

$UHD ,5 65 +5 75 7& '0 �

%LWV�:RUGV ���� WR ���� ���� WR ���� +5 ��� WR ��� 75 � WR � 7& �� WR �� '0 �� WR '0 �� ���� WR ����
RU ���� WR ))))

1DPH

0QHPRQLF
2SHUDQGV)XQFWLRQ6\PERO

� WR ��
'HFRGHU
0/3;���� 0/3;����

6
'L
5

&RQYHUWV XS WR IRXU KH[DGHFLPDO GLJLWV
LQ VRXUFH ZRUG �6� LQWR GHFLPDO YDOXHV
IURP � WR �� DQG WXUQV 21� LQ UHVXOW
ZRUG�V� �5�� ELW�V� FRUUHVSRQGLQJ WR
FRQYHUWHG YDOXH� 'LJLWV GHVLJQDWHG LQ
'L GLJLWV �ULJKWPRVW GLJLW� ILUVW GLJLW WR EH
FRQYHUWHG� QH[W GLJLW WR OHIW� QXPEHU RI
GLJLWV WR EH FRQYHUWHG PLQXV ���

6 � � � �

�

� WR )

'L

6�
,5
65
+5
7&
'0

'L�
,5
+5
7&
'0
�

5�
,5
+5
'0

�� WR �
(QFRGHU
'03;���� '03;����

6
5
'L

'HWHUPLQHV SRVLWLRQ RI KLJKHVW 21 ELW LQ
VRXUFH ZRUG�V� �VWDUWLQJ ZRUG� 6� DQG
WXUQV 21 FRUUHVSRQGLQJ ELW�V� LQ UHVXOW
ZRUG �5�� 'LJLW GHVLJQDWLRQV PDGH ZLWK 'L
GLJLWV �ULJKWPRVW GLJLW� ILUVW GLJLW WR UHFHLYH
FRQYHUWHG YDOXH� QH[W GLJLW WR OHIW� QXPEHU
RI ZRUGV WR EH FRQYHUWHG PLQXV ���

�

6

�� �

� �

5 � � � � � WR )

6�
,5
65
+5
7&
'0

5�
,5
+5
'0

'L�
,5
+5
7&
'0
�

5HYHUVLEOH
6KLIW
5HJLVWHU
6)7����

6)75����
&
6W
(

6KLIWV GDWD LQ D VSHFLILHG ZRUG RU VHULHV
RI ZRUGV RQH ELW WR HLWKHU WKH OHIW RU WKH
ULJKW�

6W�(�
,5
+5
'0

&�
,5
+5
'0

6XEURXWLQH
(QWU\
6%6����

6%6���� 1
7UDQVIHUV FRQWURO RI D SURJUDP RYHU WR
D VXEURXWLQH 1�

1�
�� WR ��

6XEURXWLQH
'HILQLWLRQ
6WDUW
6%1����

6%1���� 1
,QGLFDWHV WKH EHJLQQLQJ RI D VXEURXWLQH
GHILQLWLRQ�

1�
�� WR ��

6XEURXWLQH
'HILQLWLRQ
(QG
5(7����

5(7����
,QGLFDWHV WKH HQG RI D VXEURXWLQH GHIL�
QLWLRQ�

1RQH

,�2 5HIUHVK
,25)���� ,25)����

6W
(

5HIUHVKHV ,�2 ZRUGV EHWZHHQ D VSHFL�
ILHG UDQJH� 5HIUHVKHV ZRUGV LQ ZRUG
XQLWV�

6W�(�
�� WR ��



��

$SSHQGL[ (
6\VWHP &RQILJXUDWLRQ &KDUW

$ .�W\SH 3& FDQ EH FRQILJXUHG ZLWK D &38 8QLW DQG RQH RU PRUH RI WKH IROORZLQJ 8QLWV� ([SDQVLRQ ,�2 8QLWV�
$QDORJ 7LPHU 8QLWV� RU DQ ,�2 /LQN 8QLW� $OO RI WKHVH 8QLWV DUH FRQQHFWHG LQ VHULHV ZLWK WKH &38 8QLW DW RQH
HQG� $Q ,�2 /LQN 8QLW� LI LQFOXGHG� PXVW EH RQ WKH RWKHU HQG �PHDQLQJ RQO\ RQH ,�2 /LQN 8QLW FDQ EH XVHG� DQG
DQ $QDORJ 7LPHU 8QLW FDQQRW EH XVHG� 7KH UHVW RI WKH 8QLWV FDQ EH LQ DQ\ RUGHU GHVLUHG�

7KHUH LV D UHVWULFWLRQ LQ WKH QXPEHU RI 8QLWV ZKLFK FDQ EH LQFOXGHG� 7R FRPSXWH WKH QXPEHU RI 8QLWV IRU WKLV
UHVWULFWLRQ� DGG XS DOO RI WKH 8QLWV FRXQWLQJ WKH &��. &38 8QLW� &��. &38 8QLW� &��. ([SDQVLRQ ,�2 8QLW DQG
&��. ([SDQVLRQ ,�2 8QLW DV WZR 8QLWV HDFK DQG DQ\ RWKHU 8QLWV DV RQH 8QLW HDFK� 7KLV WRWDO PXVW EH QR PRUH
WKDQ ILYH�

7KH IROORZLQJ WDEOH VKRZV VRPH RI WKH FRPELQDWLRQV WKDW FDQ EH XVHG WR DFKLHYH VSHFLILF QXPEHUV RI ,�2
SRLQWV� 7KH QXPEHUV LQ WKH WDEOH LQGLFDWH WKH QXPEHU RI 8QLWV RI WKDW VL]H WR EH XVHG DV HLWKHU WKH &38 RU ([�
SDQVLRQ ,�2 8QLW� DQ\ RQH RI WKH 8QLWV FDQ EH WKH &38 8QLW� 7KLV WDEOH GRHV QRW LQFOXGH WKH &�3 RU &��3 ([�
SDQVLRQ ,�2 8QLWV� WKH $QDORJ 7LPHU 8QLW� RU WKH ,�2 /LQN 8QLW� ZKLFK FDQ EH XVHG IRU JUHDWHU V\VWHP YHUVDWLOLW\
RU VSHFLDO DSSOLFDWLRQV� 5HIHU WR WKH UHPDLQLQJ WDEOHV LQ WKLV VHFWLRQ IRU RWKHU FRPELQDWLRQV�

,�2 SRLQWV &RXQW DV �
HDFK

&RXQW DV �
HDFK

7RWDO ,Q 2XW &��B
�������

&��B
�������

&��B
�������

&��B
������

�� �� � ïïï ïïï ïïï �

�� �� �� ïïï ïïï � ïïï

�� �� �� ïïï ïïï ïïï �

ïïï � ïïï ïïï

�� �� �� ïïï ïïï � �

�� �� �� ïïï ïïï � ïïï

�� �� �� � ïïï ïïï ïïï

�� �� ïïï ïïï ïïï �

ïïï � ïïï �

�� �� �� ïïï ïïï � �

ïïï � � ïïï

�� �� �� ïïï ïïï � �

�� �� �� ïïï ïïï ïïï �

ïïï � ïïï �

ïïï � ïïï ïïï

� ïïï ïïï �

�� �� �� ïïï ïïï � ïïï

�� �� �� � ïïï � ïïï

�� �� ïïï ïïï � �

ïïï � � �

�� �� �� ïïï ïïï � �

ïïï � � ïïï

��� �� �� � ïïï ïïï �

� � ïïï ïïï

,�2 SRLQWV &RXQW DV �
HDFK

&RXQW DV �
HDFK

7RWDO ,Q 2XW &��B
�������

&��B
�������

&��B
�������

&��B
������

��� �� �� ïïï ïïï ïïï �

ïïï � ïïï �

ïïï � ïïï �

��� �� �� ïïï ïïï � �

��� �� �� � ïïï � �

�� �� ïïï ïïï � �

ïïï � � �

ïïï � � ïïï

��� �� �� ïïï ïïï � ïïï

��� �� �� � ïïï � ïïï

�� �� ïïï ïïï � �

ïïï � � �

��� �� �� � ïïï ïïï ïïï

�� �� � ïïï ïïï �

� � ïïï �

��� �� �� ïïï ïïï � �

ïïï � � ïïï

��� �� �� � ïïï � �

� � � ïïï

��� �� �� ïïï ïïï � �

��� �� �� � ïïï � �

��� �� �� � ïïï ïïï �

�� �� ïïï ïïï � ïïï

��� �� �� � ïïï � ïïï

��� �� �� � ïïï � ïïï



6\VWHP &RQILJXUDWLRQ &KDUW $SSHQGL[ (

��

7KH WDEOHV RQ WKH IROORZLQJ SDJHV VKRZ WKH SRVVLEOH FRQILJXUDWLRQV IRU D .�W\SH 3&� $OWKRXJK WKH WDEOHV
EUDQFK WR VKRZ WKH YDULRXV SRVVLELOLWLHV DW DQ\ RQH SRLQW� WKHUH FDQ EH QR EUDQFKLQJ LQ WKH DFWXDO 3& FRQQHF�
WLRQV� <RX FDQ FKRRVH HLWKHU EUDQFK DW DQ\ SRLQW DQG JR DV IDU DV UHTXLUHG� L�H�� \RX FDQ EUHDN RII DW DQ\ SRLQW
WR FUHDWH D VPDOOHU 3& 6\VWHP� :KHQ LPSOHPHQWLQJ D V\VWHP WKHUH LV D SK\VLFDO UHVWULFWLRQ RQ WKH WRWDO FDEOH
OHQJWK DOORZDEOH� 7KH VXP RI WKH OHQJWKV RI DOO FDEOHV LQ WKH V\VWHP PXVW EH OLPLWHG WR OHVV WKDQ ��� PHWHUV�

7KH WDEOHV DOVR VKRZ ZKLFK ZRUGV ZLOO EH LQSXW ZRUGV DQG ZKLFK ZRUGV ZLOO EH RXWSXW ZRUGV� $OO RI WKHVH DUH
GHWHUPLQHG E\ WKH SRVLWLRQ RI WKH 8QLW LQ WKH FRQILJXUDWLRQ H[FHSW IRU WKH &�3 DQG &��3 ([SDQVLRQ ,�2 8QLWV�
LQ ZKLFK FDVH WKH PRGHO RI WKH 8QLW GHWHUPLQHV ZKHWKHU WKH ZRUGV DUH LQSXW RU RXWSXW�

7KH V\PEROV XVHG LQ WKH WDEOH UHSUHVHQW WKH IROORZLQJ�
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&��3 ([SDQVLRQ ,�2 8QLW� &��. ([SDQVLRQ ,�2 8QLW�
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,QGH[

$
$QDORJ 7LPHU 8QLWV
FRQQHFWLQJ� ��
GLPHQVLRQV� ��
PRXQWLQJ� ��� ��
QRPHQFODWXUH� �³�
VSHFLILFDWLRQV� ��
6\VWHP FRQILJXUDWLRQ� �

&
FDEOH� ��
FRQQHFWLRQ SURFHGXUH� ��
,�2 &RQQHFWLQJ &DEOH� DQG &38 OHIW�ULJKW VHOHFWRU� �
,�2 FRQQHFWLQJ FDEOH
IRU $QDORJ 7LPHU 8QLWV� ��
IRU ([SDQVLRQ ,�2 8QLWV� ��
IRU ,�2 /LQN 8QLWV� ��
W\SHV RI� ��

RSWLFDO ILEHU
FRQQHFWRUV� �� ��
W\SHV� ��

VHSDUDWLRQ� ��
ZLULQJ GXFWV� ��� ��

&38 OHIW�ULJKW VHOHFWRU� �

&38V
',3 VZLWFK� ��
,�2 ZLULQJ� ��
PRXQWLQJ� ��� ��� ��
SRZHU VXSSO\� ��� ��
VSHFLILFDWLRQV� ��

'
GLPHQVLRQV
IRU PRXQWLQJ� ��³��
RI $QDORJ 7LPHU 8QLWV� ��
RI ',1 UDLOV� ��
RI ([SDQVLRQ ,�2 8QLWV� ��
RI ,�2 /LQN 8QLWV� ��

',1 5DLOV
FRQQHFWLQJ 8QLWV� ��
GLPHQVLRQV� ��

',3 VZLWFK
RQ ,�2 /LQN 8QLWV� ��³��
RQ 3&V� �� ��� ��

(
HPHUJHQF\ VWRS FLUFXLW� ��

HQYLURQPHQW
DPELHQW WHPSHUDWXUH� ��� ��
KXPLGLW\� ��� ��
VSHFLILFDWLRQV� ��

LQVWDOODWLRQ� ��
QRLVH� ��� ��� ��� ��
VSHFLILFDWLRQV� ��

VWDWLF HOHFWULFLW\� ��

(3520� 6HH 520� �

HUURUV
FRUUHFWLRQ SURFHGXUHV� ��
KDUGZDUH� ��
PHVVDJHV� ��
SRZHU IDLOXUH� ��� ��
VFDQ WLPH RYHUUXQ� ��
VHOIïGLDJQRVWLF IXQFWLRQV� ��
XVHUïGHILQHG� ��

([SDQVLRQ ,�2 8QLWV
GLPHQVLRQV� ��
,�2 ZLULQJ� ��
LQGLFDWRUV� �
PRXQWLQJ� �� ��� ��� ��
QRPHQFODWXUH� �³�
SRZHU VXSSO\� ��� ��� ��� ��� ��� ��� ��� ��
VSHFLILFDWLRQV� ��
6\VWHP FRQILJXUDWLRQ� �

)
IXVHV� ��³��

*
JURXQGLQJ� ��

+
KLJKïVSHHG FRXQWHU� ��� ��
LQSXW WHUPLQDOV� �
LQVWUXFWLRQ� �
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,
,�2 /LQN 8QLWV
FRQQHFWLQJ� ��
GLPHQVLRQV� ��
',3 VZLWFK� ��� ��
,�2 ZLULQJ� ��
LQGLFDWRUV� �
PRXQWLQJ� ��
QRPHQFODWXUH� �
SRZHU VXSSO\� ��
VSHFLILFDWLRQV� ��
6\VWHP FRQILJXUDWLRQ� �

,�2 SRLQWV
DVVLJQPHQW� �
PD[LPXP QXPEHU� �

,�2 ZLULQJ GLDJUDPV� ��³��

,�2 ZRUGV� DVVLJQPHQW RI� ��� ��

LQGLFDWRUV
RQ ([SDQVLRQ ,�2 8QLWV� �
RQ 3&V� �

LQSXW GHYLFHV� ��� ��
OHDNDJH FXUUHQW� ��

LQUXVK FXUUHQW� ��

LQVWUXFWLRQ VHW� WDEOH IRUP� ��

LQWHUORFN FLUFXLW� ��

/
/LQN $GDSWHUV� �� ��

0
PRXQWLQJ
KRUL]RQWDO� ��� ��
VFUHZV� ��
VSDFH EHWZHHQ 8QLWV� ��
YHUWLFDO� ��� ��

1
QRPHQFODWXUH� �³�
&38V� �³�

2
RXWSXW GHYLFHV� ��� ��
OHDNDJH FXUUHQW� ��
UHOD\V� ��� ��³��� ��
WUDQVLVWRUV� ��� ��� ��� ��
WULDFV� ��� ��

3
3&V
',3 VZLWFK� �� ��� ��
LQGLFDWRUV� �
PHPRU\� �
QRPHQFODWXUH� �³�
SRZHU VXSSO\� ��� ��� ��� ��� ��� ��

SRZHU VXSSO\� ��� ��
EDWWHULHV� ��
LQVSHFWLRQ� ��
VSHFLILFDWLRQV� ��
V\VWHPV� ZLULQJ RI� ��

SURJUDPPLQJ� LQVWUXFWLRQ WDEOH� ��

3URJUDPPLQJ &RQVROH� ��� ��� ��

5
5$0� ��
PHPRU\ FDSDFLW\� �
XVDJH� �

5HPRWH ,�2 0DVWHU 8QLWV� �

5HPRWH ,�2 6ODYH 8QLWV� �

UHVHW
KDUGZDUH� �� ��� ��
VRIWZDUH� ��

520
(3520 LQVWDOODWLRQ� �� ��� ��³��
PHPRU\ FDSDFLW\� �
XVDJH� �

6
VXUJH VXSSUHVVRUV� ��

V\VWHP FRQILJXUDWLRQ� �
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5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

      Cat. No. W147-E3-1

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV YHUVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW
� 6HSWHPEHU ���� 2ULJLQDO SURGXFWLRQ



W147-E3-1                ©2002 OMRON ELECTRONICS LLC Specifications subject to change without notice.
Printed in the U.S.A.

OMRON ELECTRONICS LLC

1 Commerce Drive
Schaumburg, IL 60173
847.843.7900
For US technical support or 
other inquiries: 800.556.6766

OMRON CANADA, INC.
885 Milner Avenue
Toronto, Ontario M1B 5V8
416.286.6465

OMRON ON-LINE
Global - http://www.omron.com
USA -http://www.omron.com/oei
Canada -http://www.omron.ca


	First Page
	Table of Contents
	Section 1- Introduction
	Section 2- System Installation and Wiring
	Section 3- Maintenance and Inspection
	Appendices
	Index
	Revision History
	Contact Omron



