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7UDGHPDUNV

$OO WKH WUDGHPDUNV RU SURGXFW QDPHV XVHG PD\ EH WUDGHPDUNV
RU UHJLVWHUHG WUDGHPDUNV RI WKHLU UHVSHFWLYH RZQHUV�

'LVFODLPHU

:H KDYH GFKHFNHG WKH FRQWHQWV RI WKLV SXEOLFDWLRQ WR HQVXUH
WKDW LW PDWFKHV WKH GHVFULEHG KDUGZDUH DQG VRIWZDUH� ,Q VSLWH
RI WKLV� WKHUH PD\ EH YDULDWLRQV� :H FDQ DFFHSW QR UHVSRQVLELO�
LW\ IRU FRPSOHWH FRUUHVSRQGHQFH EHWZHHQ WKH SURGXFW DQG WKH
GRFXPHQWDWLRQ RU IRU DQ\ SRVVLEOH HUURUV� :H FKHFN WKH GDWD LQ
WKLV PDQXDO DW UHJXODU LQWHUYDOV DQG LQFOXGH DQ\ QHFHVVDU\
FRUUHFWLRQV LQ VXEVHTXHQW HGLWLRQV� :H ZRXOG EH JUDWHIXO IRU
DQ\ VXJJHVWLRQV IRU LPSURYHPHQWV�

&RS\ULJKW

7KH UHSURGXFWLRQ� WUDQVPLVVLRQ RU XVH RI WKLV GRFXPHQW RU LWV
FRQWHQWV LV QRW SHUPLWWHG ZLWKRXW H[SUHVV ZULWWHQ DXWKRULW\�
2IIHQGHUV ZLOO EH OLDEOH IRU GDPDJHV� $OO ULJKWV LQFOXGLQJ ULJKWV
FUHDWHG E\ SDWHQW JUDQW RU UHJLVWUDWLRQ RI D XWLOLW\ PRGHO RU GH�
VLJQ DUH UHVHUYHG�

*XDUDQWHH

7KH FRQWHQWV RI WKLV GRFXPHQW DUH QRW SDUW RI DQ HDUOLHU RU H[�
LVWLQJ DUUDQJHPHQW RU OHJDO UHODWLRQVKLS� QRU GR WKH\ UHSODFH
WKHP� $Q\ DQG DOO UHVSRQVLELOLWLHV RQ 6LHPHQVn SDUW UHVXOW IURP
WKH VSHFLILF SXUFKDVH FRQWUDFW� ZKLFK FRQWDLQV WKH VROH UHJXOD�
WLRQ RI SURGXFW JXDUDQWHH� 7KH LQIRUPDWLRQ LQ WKLV LQVWUXFWLRQ
PDQXDO GRHV QRW H[WHQG RU UHVWULFW WKH VFRSH RI WKH FRQWUDFWXDO
JXDUDQWHH�

7HFKQLFDO FKDQJHV UHVHUYHG�
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1RWH

1RYHPEHU ����

7KH WDEOH EHORZ GRHV QRW UHSUHVHQW D FRPSOHWH OLVW RI
DOO WKH VDIHW\ PHDVXUHV QHHGHG WR RSHUDWH WKH GHYLFH
RU PRGXOH� VLQFH VSHFLILF RSHUDWLQJ FRQGLWLRQV PD\
PDNH IXUWKHU PHDVXUHV QHFHVVDU\�

:DUQLQJ
'XULQJ RSHUDWLRQ RI HOHFWULFDO HTXLS�
PHQW� VRPH SDUWV DOZD\V FDUU\ D GDQ�
JHURXV YROWDJH� 7KLV PHDQV WKDW LI \RX
GR QRW DFW FRUUHFWO\� VHYHUH LQMXU\ RU
VHULRXV GDPDJH WR SURSHUW\ PD\ UHVXOW�

- %HIRUH PDNLQJ DQ\ FRQQHFWLRQV�
JURXQG WKH HTXLSPHQW DW WKH SURWHF�
WLYH HDUWK WHUPLQDO�

- 'DQJHURXV YROWDJHV PD\ EH FRQ�
QHFWHG LQ DOO WKH FLUFXLWV FRQQHFWHG
WR WKH YROWDJH VXSSO\�

- 'DQJHURXV YROWDJHV FDQ VWLOO EH SUHV�
HQW LQ WKH GHYLFH HYHQ DIWHU WKH VXS�
SO\ YROWDJH KDV EHHQ VHSDUDWHG �FD�
SDFLWRU��

- (TXLSPHQW ZLWK FXUUHQW WUDQVIRUPHU
FLUFXLWV PD\ QRW EH UXQ RSHQ�

- 7KH OLPLW YDOXHV VWDWHG LQ WKH PDQXDO
RU LQ WKH RSHUDWLQJ LQVWUXFWLRQV PD\
QRW EH H[FHHGHG� WKLV DOVR DSSOLHV DW
WHVWLQJ DQG FRPPLVVLRQLQJ�

- 2QO\ TXDOLILHG SHUVRQQHO DUH DOORZHG
WR ZRUN RQ WKLV HTXLSPHQW� )DXOWOHVV
DQG VDIH RSHUDWLRQ RI WKH HTXLSPHQW
LV FRQGLWLRQDO RQ FRUUHFW WUDQVSRUWD�
WLRQ� VWRUDJH� VHW�XS DQG DVVHPEO\ DV
ZHOO DV FDUHIXO RSHUDWLRQ DQG FRUUHFW�
LYH PDLQWHQDQFH�

)RU UHDVRQV RI FODULW\� WKLV PDQXDO GRHV QRW FRQWDLQ DOO
WKH GHWDLOV RI DOO SURGXFW W\SHV DQG FDQQRW WDNH LQWR
DFFRXQW DOO SRVVLEOH VHW�XS� RSHUDWLRQ DQG FRUUHFWLYH
PDLQWHQDQFH RSWLRQV�

,I \RX QHHG PRUH LQIRUPDWLRQ RU KDYH VSHFLDO SURE�
OHPV WKDW DUH QRW JRQH LQWR LQ HQRXJK GHWDLO LQ WKH
RSHUDWLQJ LQVWUXFWLRQV� DVN \RXU ORFDO 6LHPHQV GLV�
WULEXWRU�

4XDOLILHG SHUVRQQHO DUH FRQVLGHUHG WR EH SHUVRQV
ZKR DUH IDPLOLDU ZLWK VHWWLQJ XS� DVVHPEOLQJ� FRP�
PLVVLRQLQJ DQG RSHUDWLQJ WKH SURGXFW DQG ZKR KDYH
TXDOLILFDWLRQV DSSURSULDWH WR WKHLU DFWLYLWLHV�

- 7UDLQHG� LQVWUXFWHG RU DXWKRUL]HG WR FRPPLVVLRQ�
JURXQG DQG PDUN FLUFXLWV DQG HTXLSPHQW LQ DFFRUG�
DQFH ZLWK UHFRJQL]HG VDIHW\ VWDQGDUGV

- 7UDLQHG RU LQVWUXFWHG LQ DFFRUGDQFH ZLWK UHFRJ�
QL]HG VDIHW\ VWDQGDUGV LQ WKH FDUH DQG XVH RI DS�
SURSULDWH VDIHW\ HTXLSPHQW

- 7UDLQHG LQ ILUVW DLG

,QIRUPDWLRQ DERXW &( &RQIRUPLW\
7KH SURGXFW FRPSOLHV ZLWK WKH VSHFLILFDWLRQV RI WKH
JXLGHOLQH RI WKH (XURSHDQ &RXQFLO RQ WKH &RRUGLQDWLRQ
RI WKH /HJLVODWLRQ RI WKH PHPEHU FRXQWULHV ZLWK UH�
JDUG WR HOHFWURPDJQHWLF FRPSDWLELOLW\ �(0& *XLGHOLQH
�������(8��

7KLV FRQIRUPLW\ LV WKH UHVXOW RI D WHVW WKDW 6,(0(16
$* FDUULHG RXW LQ DFFRUGDQFH ZLWK $UWLFOH �� RI WKH
JXLGHOLQH LQ FRQMXQFWLRQ ZLWK EDVLF VSHFLILFDWLRQV (1
��������

7KH GHYLFH ZDV GHYHORSHG DQG PDQXIDFWXUHG IRU LQ�
GXVWULDO DSSOLFDWLRQV LQ DFFRUGDQFH ZLWK WKH (0&
VWDQGDUG�

7KH SURGXFW FRQIRUPV WR LQWHUQDWLRQDO VWDQGDUGV RI
VHULHV ,(& ��� DQG WR *HUPDQ VWDQGDUG ',1 ������
3DUW ����
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&KDSWHU �� &RUUHFWLYH 0DLQWHQDQFH
7KLV FKDSWHU FRQWDLQV LQIRUPDWLRQ DERXW FRUUHFWLYH
PDLQWHQDQFH RI WKH GLJLWDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP� �6$��������

&KDSWHU �� 6WRUDJH
7KLV FKDSWHU FRQWDLQV LQIRUPDWLRQ DERXW VWRUDJH RI WKH
GLJLWDO RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\VWHP�
�6$��������

5HIHUHQFH 6HFWLRQ�
7KH UHIHUHQFH VHFWLRQ FRQWDLQV DOO WKH UHOHYDQW WHFKQLFDO
GDWD DV ZHOO DV VWDQGDUGV DQG JXLGHOLQHV� 7KLV VHFWLRQ LV
FRPSOHPHQWHG E\ SODQV DQG WDEOHV WR DGDSW DQG FRQ�
QHFW WKH GLJLWDO RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\VWHP�
�6$��������

$SSHQGL[�
7KH DSSHQGL[ FRQVLVWV RI YDULRXV RYHUYLHZ DQG FKDU�
DFWHULVWLF WDEOHV�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

,QWURGXFWLRQ�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

��� 6HOHFWLRQ DQG 2UGHULQJ 'DWD

7DEOH ��� JLYHV DQ RYHUYLHZ RI DYDLODEOH YDULDQWV RI WKH
�6$������� 'LJLWDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ
6\VWHP DQG WKHLU RUGHU QXPEHUV� 7R FRPSOHPHQW WKLV�

WKH DYDLODEOH GRFXPHQWDWLRQ RQ WKLV WRSLF LV OLVWHG WR�
JHWKHU ZLWK RUGHU QXPEHUV�

7DEOH ��� 6HOHFWLRQ DQG 2UGHULQJ 'DWD

2UGHU 1R�

1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ 6\VWHP �6$������� �6$�� P P � P P $ P � � P P $ �

6FRSH RI IXQFWLRQV

:LWKRXW H[WHUQDO WHPSHUDWXUH SURFHVVLQJ� ZLWKRXW LQVWDQWDQHRXV WULSSLQJ XQLW�

:LWK H[WHUQDO WHPSHUDWXUH SURFHVVLQJ DQG LQVWDQWDQHRXV WULSSLQJ XQLW�

�

�

5DWHG FXUUHQW DW ����� +] $&

� $

� $

�

�

5DWHG DX[LOLDU\ YROWDJH

��� �� 9 '&

��� ���� ��� 9 '&

���� ��� 9 '&

�

�

�

0HFKDQLFDO 'HVLJQ

3DQHO VXUIDFH PRXQWLQJ

3DQHO IOXVK PRXQWLQJ

&XELFOH LQVWDOODWLRQ �ZLWKRXW JODVV IURQW�

%

&

(

,QVWDQWDQHRXV WULSSLQJ XQLW� UDWHG YROWDJH

:LWKRXW ��6$����

�� 9 ��6$����

������� 9 ��6$����

�

�

�

$XWRPDWLF UHFORVLQJ� $5� �LQFOXGLQJ 7KHUP $5� DQG

5HYHUVH LPSHGDQFH VHWWLQJV =� 5(9� =� 5(9

ZLWKRXW $5� ZLWKRXW =� 5(9� =� 5(9

ZLWK $5� ZLWKRXW =� 5(9� =� 5(9

ZLWKRXW $5� ZLWK =� 5(9� =� 5(9

ZLWK $5� ZLWK =� 5(9� =� 5(9

�

�

�

�

6\VWHP LQWHUIDFH WR WKH VXEVWDWLRQ FRQWURO DQG SURWHFWLRQ V\VWHP

:LWKRXW

,QWHJUDWHG ����QP 2:* FRQQHFWLRQ

$

&

'RFXPHQWDWLRQ

&DWDORJXH VKHHW /6$ ������� /LQH SURWHFWLRQ �6$������� �9�� IRU WUDFWLRQ RYHUKHDG FRQWDFW�OLQHV (������.�����$����$�

,QVWUXFWLRQ PDQXDO� �6$������� �9�� 'LJLWDO RYHUKHDG FRQWDFW�OLQH FRQQHFWLRQ &������*�����&�����

,QVWUXFWLRQ PDQXDO� $7( �6:���
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3URGXFW 'HVFULSWLRQ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

� 3URGXFW 'HVFULSWLRQ

7KLV FKDSWHU SURYLGHV DQ RXWOLQH RI WKH DUHD RI DSSOLFDWLRQ� WKH PRVW LPSRUWDQW FKDUDFWHULVWLFV DQG WKH
VFRSH RI IHDWXUHV RI WKH GLJLWDO RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\VWHP� �6$�������� ,W DOVR FRQWDLQV
GHVFULSWLRQV RI WKH GHVLJQV� GLPHQVLRQV DQG FRQVWUXFWLRQV RI WKH GHYLFHV

��� $SSOLFDWLRQ

7KH QXPHULFDO RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\V�
WHP� �6$�������� LV D VHOHFWLYH DQG UDSLG SURWHFWLRQ
V\VWHP IRU VLQJOH�HQG� DQG PXOWL�HQG�IHG RYHUKHDG
OLQHV LQ PHVKHG QHWZRUNV RI DQ\ FRQILJXUDWLRQ�

7KH GHYLFH FRQWDLQV DOO WKH IXQFWLRQV WKDW DUH QRUPDOO\
QHHGHG WR SURWHFW DQ RYHUKHDG OLQH VHFWLRQ� 7KLV
PDNHV LW VXLWDEOH IRU XQLYHUVDO DSSOLFDWLRQV�

7KH EDVLF IXQFWLRQ LV UHFRJQLWLRQ RI WKH VKRUW�FLUFXLW
GLVWDQFH E\ PHDQV RI GLVWDQFH PHDVXUHPHQW�

'HSHQGLQJ RQ WKH VHOHFWHG YDULDQW� WKLV LV FRPSOHP�
HQWHG E\ D UDQJH RI RWKHU SURWHFWLRQ IXQFWLRQV�

- 2YHUFXUUHQW KLJK�VSHHG SURWHFWLRQ ,!!!
- 7KHUPDO�SURWHFWLRQ IXQFWLRQ
- )DXOW ORFDWLRQ
- $XWR�UHFORVLQJ �$5�
- 7KHUPR�SURWHFWLRQ UHFORVLQJ �7KHUPDO $5�

��� &KDUDFWHULVWLFV

7KH QXPHULFDO RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\V�
WHP� �6$�������� LV FKDUDFWHUL]HG E\ WKH IROORZLQJ
IHDWXUHV�

- $ GHYLFH LQ D VWXUG\� VWHHO KRXVLQJ WKDW LV UHDG\ WR
FRQQHFW�

- 9DULDQWV DUH DYDLODEOH IRU PRXQWLQJ RQ FRQWURO SDQ�
HOV DV ZHOO DV LQVWDOOLQJ LQ FRQWURO SDQHOV DQG UHOD\
FXELFOHV�

- &RPSOHWH JDOYDQLF DQG QRLVH�IUHH VHSDUDWLRQ RI WKH
LQWHUQDO SURFHVVLQJ FLUFXLWV IURP WKH PHDVXULQJ�
FRQWURO DQG VXSSO\ FLUFXLWV RI WKH V\VWHP E\
PHDQV RI VFUHHQHG PHDVXUHG YDOXH WUDQVIRUPHUV�

ELQDU\ LQSXW DQG RXWSXW PRGXOHV DQG GF�GF YROWDJH
WUDQVGXFHUV�

- $ SRZHUIXO ���ELW PLFURSURFHVVRU V\VWHP�

- &RPSOHWH GLJLWDO PHDVXUHG YDOXH SURFHVVLQJ DQG
FRQWURO UDQJLQJ IURP VDPSOLQJ DQG GLJLWL]LQJ WKH
PHDVXUHG TXDQWLWLHV WR PDNLQJ WKH WULS DQG FORVH
GHFLVLRQV IRU WKH FLUFXLW EUHDNHU�

- (DV\ RSHUDWLRQ E\ PHDQV RI WKH LQWHJUDWHG RSHU�
DWLRQ DQG GLVSOD\ SDQHO RU XVLQJ D FRQQHFWHG SHU�
VRQDO FRPSXWHU ZLWK RSHUDWRU JXLGDQFH�

- &RPPXQLFDWLRQ SRVVLEOH ZLWK WKH VXEVWDWLRQ FRQ�
WURO DQG SURWHFWLRQ V\VWHP YLD D VHULDO LQWHUIDFH�
FRQQHFWLRQ E\ PHDQV RI RSWLFDO ILEUH�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3URGXFW 'HVFULSWLRQ�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

��� 5DQJH RI )XQFWLRQV

7KH QXPHULFDO RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\V�
WHP� �6$������� RIIHUV D FRPSOHWH UDQJH RI IXQF�
WLRQV UHOHYDQW WR WKH WDVN RI SURWHFWLQJ D OLQH EUDQFK�

'LVWDQFH 3URWHFWLRQ

- 7ZR GLVWDQFH ]RQHV� HLWKHU LQ WKH RSHUDWLYH GLUHF�
WLRQ RU QRQ�GLUHFWLRQDO� WZR DGGLWLRQDO H[WHQGHG
]RQHV IRU WKH $5�

- 7KUHH WLPH VWDJHV�

- &LUFXODU WULSSLQJ FKDUDFWHULVWLF ZLWK VHSDUDWH VHW�
WLQJ RI WKH UDQJH �LPSHGDQFH DPRXQW =� DQG WKH
DQJOH�

- 'LUHFWLRQDO VSHFLILFDWLRQ ZLWK YROWDJH PHPRU\�
WKXV DOORZLQJ XQOLPLWHG GLUHFWLRQDO VHQVLWLYLW\�

- ,QVWDQWDQHRXV WULSSLQJ LQ WKH FDVH RI PDQXDO
VZLWFK�RQ D EROG IDXOW�

)DXOW /RFDWLRQ

- 7ULJJHULQJ GXH WR IDOO�EDFN RI WKH GLVWDQFH SURWHF�
WLRQ VWDUWLQJ� WR D WULJJHULQJ FRPPDQG RU WR DQ H[�
WHUQDO FRPPDQG�

- &DOFXODWLRQ RI WKH IDXOW LPSHGDQFH DQG WKH IDXOW
GLVWDQFH� HYHQ IRU QRQ�KRPRJHQRXV OLQHV ZLWK XS
WR ILYH VHFWLRQV

- 'LVSOD\ RI WKH IDXOW ORFDWLRQ LQ 2KPV� NLORPHWHUV RU
SHUFHQW RI WKH OLQH OHQJWK�

$XWR�5HFORVH �$5�

- 5DSLG DXWR�UHFORVH �5$5� DQG PXOWLSOH GHOD\HG
DXWR�UHFORVH �'$5� �XS WR QLQH F\FOHV��

- &XUUHQW�FRQWUROOHG $5�

- &RQWURO RI WKH LQWHUQDO $5 IXQFWLRQV E\ PHDQV RI
DQ H[WHUQDO SURWHFWLRQ V\VWHP�

- 5DQJH FRQWURO XVLQJ WZR VSHFLDO H[WHQGHG ]RQHV�
=�% DQG =�/� RI WKH GLVWDQFH SURWHFWLRQ V\VWHP�

- $GGLWLRQDO IXQFWLRQDOLW\� H�J� WHVW�5$5 DQG FLUFXLW
EUHDNHU PRQLWRULQJ�

7KHUPDO $XWR�5HFORVH �7KHUPR�$5�

- 8S WR QLQH F\FOHV�

- &ORVH FRPPDQG LV LVVXHG ZKHQ WKH RYHUKHDG OLQH
WHPSHUDWXUH IDOOV EHORZ WKH OLPLW YDOXH�

+LJK�6SHHG 2YHUFXUUHQW ,!!!

- +LJK�VSHHG FORVLQJ LI D SDUDPHWUL]DEOH WKUHVKROG
YDOXH LV H[FHHGHG IRU WKH KDQGOLQJ RI VKRUW�FLUFXLWV
DW WKH VWDWLRQ OHYHO�

(PHUJHQF\ )XQFWLRQ

- :LWK LQGHSHQGHQW FXUUHQW�WLPH FKDUDFWHULVWLF�

- (IIHFWLYH ZKHQ WKH FXUUHQW FRQYHUWHU FLUFXLW
EUHDNHU WULSV�

- (IIHFWLYH ZLWK D PHDVXULQJ YROWDJH IDLOXUH �H�J� GXH
WR D IXVH��

7KHUPDO 3URWHFWLRQ

- 7KHUPDO UHSOLFD RI WKH RYHUKHDG FRQWDFW�OLQH WDNLQJ
LQWR DFFRXQW WKH ORDGLQJ DQG WKH H[WHUQDO WHPSHUD�
WXUH�

- 7KUHH DOWHUQDWLYH FKDUDFWHULVWLFV�

%UHDNHU )DLOXUH 3URWHFWLRQ

- 6WDUWLQJ E\ PHDQV RI DQ LQWHUQDO WULS FRPPDQG�
6WDUWLQJ E\ PHDQV RI D ELQDU\ LQSXW �H[WHUQDO��
,QWHUQDO RU H[WHUQDO VWDUWLQJ�

- 7ZR�VWDJH GHVLJQ�

7KH UDQJH RI IXQFWLRQV DOVR LQFOXGHV

- )RXU XVHU�GHILQDEOH DQQXQFLDWLRQV ZLWK WLPH
VWDJHV WR LPSOHPHQW ORJLFDO RSHUDWLRQV� GHOD\V DQG
PHVVDJH SURFHVVLQJ RI DQ\ H[WHUQDO VLJQDOV�

- &RQVWDQW PRQLWRULQJ RI WKH FXUUHQW DQG YROWDJH
LQSXWFLUFXLWV� WKH LQWHUQDO PHDVXULQJ FLUFXLWV DQG
WKH KDUGZDUH DQG VRIWZDUH� ZKLFK OHDGV WR LQ�
FUHDVHG DYDLODELOLW\�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3URGXFW 'HVFULSWLRQ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

- 2SHUDWLRQDO PHDVXUHPHQW LQ QRUPDO ORDG RSHU�
DWLRQ�
0HDVXUHPHQW RI WKH ORDG FXUUHQW DQG WKH RSHUDW�
LQJ YROWDJH� PHDVXUHPHQW RI WKH IUHTXHQF\ DQG
WKH ORDG DQJOH� PHDVXUHPHQW RI WKH ORDG LPSH�
GDQFH�

- 0HVVDJH VWRUDJH IRU IDXOW HYHQW ORJV RI WKH ODVW
WZHOYH QHWZRUN IDXOWV ZLWK UHDO�WLPH DVVLJQPHQW�
WKH V\VWHP VWRUHV DOO WKH PHVVDJHV WKDW DUH QRW
GLUHFWO\ DVVRFLDWHG ZLWK D IDXOW LQ WKH RSHUDWLQJ
PHVVDJH EXIIHU�

- 'DWD VWRUDJH DQG WUDQVIHU IRU IDXOW UHFRUGLQJ�
ZKLFK OHDGV WR IDVW IDXOW DQDO\VLV DQG GHWDLOHG IDXOW
ORJJLQJ�

- &RXQWLQJ WKH WULSSLQJ DQG FORVLQJ FRPPDQGV
DV ZHOO DV ORJJLQJ WKH VKRUW�FLUFXLW GDWD DQG DFFX�
PXODWLRQ RI WKH FOHDUHG VKRUW�FLUFXLW FXUUHQWV�

- &RPPLVVLRQLQJ DLGV� H�J� GLUHFWLRQ FKHFNV� FLU�
FXLW�EUHDNHU FKHFNLQJ DQG WHVW UHFORVLQJ�

- 3DUDPHWHU FKDQJHRYHU �XS WR � GLIIHUHQW
SDUDPHWHU VHWV�
&KDQJHRYHU E\ ELQDU\ LQSXWV� WHOHJUDPV �V\VWHP
LQWHUIDFH� RU LQWHJUDWHG RSHUDWRU SDQHO�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3URGXFW 'HVFULSWLRQ�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

��� 'HVLJQV

7KH �6$��� SURWHFWLRQ V\VWHP FRPSULVHV WKUHH PRG�
XOHV ZLWK WKH �6$��� V\VWHP FRQVLVWLQJ RI IRXU�
7KHVH PRGXOHV DUH PRXQWHG LQ D �;3�� KRXVLQJ� ,Q
WKLV FRQQHFWLRQ� WKUHH RI WKH PRGXOHV DUH FRPELQHG
LQ D VXEUDFN WR IRUP RQH EDVLF PRGXOH� 7ZR KRXVLQJ
GHVLJQV DUH DYDLODEOH�

����� �6$�������
�
%$

��� IRU SDQHO VXUIDFH
PRXQWLQJ

,Q WKH FDVH RI WKH SDQHO VXUIDFH PRXQWLQJ YDULDQW� WKH
�6$��� DQG �6$��� GHYLFHV DUH VXSSOLHG LQ KRXVLQJ
W\SHV �;3������ DQG �;3������ UHVSHFWLYHO\�

7KH KRXVLQJ KDV IXOO VKHHW PHWDO FRYHUV DV ZHOO DV D
UHPRYDEOH IURQW FRYHU ZLWK WUDQVSDUHQW SODVWLF ZLQ�
GRZ IRU SDQHO PRXQWLQJ�

3ODVWLF JXLGH UDLOV DUH EXLOW LQ IRU WKH VXSSRUW RI SOXJ�LQ
PRGXOHV� 1H[W WR WKH JXLGH UDLO DW WKH ERWWRP RQ WKH
OHIW KDQG VLGH RI HDFK PRGXOH� D FRQWDFW DUHD ZKLFK LV
HOHFWULFDOO\ FRQQHFWHG WR WKH KRXVLQJ LV LQVWDOOHG WR
PDWH ZLWK WKH HDUWKLQJ VSULQJ RI WKH PRGXOH� &RQQHF�
WLRQ WR HDUWK LV PDGH EHIRUH WKH SOXJV PDNH FRQWDFW�
(DUWKLQJ VFUHZV KDYH EHHQ SURYLGHG RQ WKH OHIW KDQG
VLGH RI WKH KRXVLQJ�

7KH KLJK�FXUUHQW FRQQHFWRUV DXWRPDWLFDOO\ VKRUW�FLUFXLW
WKH FXUUHQW FRQYHUWHU FLUFXLW ZKHQ \RX UHPRYH WKH PRG�
XOHV�

$OO WKH VLJQDOV� LQFOXGLQJ WKH DX[LOLDU\ YROWDJH� DUH
URXWHG RQ WZR�WLHU VFUHZ WHUPLQDOV WKDW DUH DUUDQJHG
RQ WKH WRS DQG ERWWRP RI WKH GHYLFH� ,Q WKH FDVH RI
YHUVLRQ �6$���� WKH GHYLFH KDV �� RI WKHVH WHUPLQDOV�
:LWK YHUVLRQ �6$���� E\ FRQWUDVW� WKH GHYLFH KDV ���
WZR�WLHU VFUHZ WHUPLQDOV� 2Q HDFK WLHU� WKH WHUPLQDOV
DUH QXPEHUHG FRQVHFXWLYHO\ IURP OHIW WR ULJKW� 7ZR
)�60$ FRQQHFWLRQV DUH PRXQWHG RQ WKH ERWWRP RI
WKH GHYLFH WR SURYLGH WKH RSWLFDO ZDYHJXLGH LQWHUIDFH
WR WKH VWDWLRQ�

5HIHU WR )LJXUHV ��� DQG ��� IRU WKH GLPHQVLRQV RI WKH
KRXVLQJ�

����� �6$�������
�
&$

��� IRU SDQHO IOXVK
PRXQWLQJ RU IRU FXELFOH LQVWDOODWLRQ

,Q WKH FDVH RI WKH SDQHO IOXVK PRXQWLQJ YDULDQW� WKH
�6$��� DQG �6$��� GHYLFHV DUH VXSSOLHG LQ KRXVLQJ
W\SHV �;3������ DQG �;3������ UHVSHFWLYHO\�

7KH KRXVLQJ KDV IXOO VKHHW PHWDO FRYHUV DV ZHOO DV D
UHPRYDEOH IURQW FRYHU ZLWK WUDQVSDUHQW SODVWLF ZLQ�
GRZ IRU SDQHO PRXQWLQJ�

3ODVWLF JXLGH UDLOV DUH EXLOW LQ IRU WKH VXSSRUW RI SOXJ LQ
PRGXOHV� 1H[W WR WKH JXLGH UDLO DW WKH ERWWRP RQ WKH
OHIW KDQG VLGH RI HDFK PRGXOH� D FRQWDFW DUHD ZKLFK LV
HOHFWULFDOO\ FRQQHFWHG WR WKH KRXVLQJ LV LQVWDOOHG WR
PDWH ZLWK WKH HDUWKLQJ VSULQJ RI WKH PRGXOH� &RQQHF�
WLRQ WR HDUWK LV PDGH EHIRUH WKH SOXJV PDNH FRQWDFW�
(DUWKLQJ VFUHZV KDYH EHHQ SURYLGHG RQ WKH UHDU ZDOO
RI WKH KRXVLQJ�

7KH KLJK�FXUUHQW FRQQHFWRUV DXWRPDWLFDOO\ VKRUW�FLUFXLW
WKH FXUUHQW FRQYHUWHU FLUFXLW ZKHQ \RX UHPRYH WKH PRG�
XOHV�

$OO WKH VLJQDOV� LQFOXGLQJ WKH DX[LOLDU\ YROWDJH� DUH
URXWHG RQ FRQQHFWLRQ PRGXOHV WKDW DUH DUUDQJHG RQ
WKH EDFN SDQHO� ,Q WKLV FRQWH[W� RQH VFUHZ WHUPLQDO�
DQG SDUDOOHO ZLWK LW� RQH SOXJ�LQ WHUPLQDO SHU HOHFWULFDO
FRQQHFWLRQ DUH DYDLODEOH IRU V\VWHP ZLULQJ� ZLWK FRP�
PDQG FLUFXLW �� WKHUH LV D VFUHZ WHUPLQDO RQO\� 7KHUH
DUH WZR )�60$ FRQQHFWLRQV RQ D PRGXOH WR SURYLGH
WKH RSWLFDO ZDYHJXLGH LQWHUIDFH WR WKH VWDWLRQ�

7KH FRQQHFWRU PRGXOHV DUH ODEHOOHG DFFRUGLQJ WR D
FRRUGLQDWH V\VWHP WKDW PDWFKHV WKHLU LQVWDOODWLRQ ORFD�
WLRQV� 9LHZHG IURP WKH EDFN� WKH LQGLYLGXDO WHUPLQDOV
ZLWKLQ D PRGXOH DUH QXPEHUHG IURP OHIW WR ULJKW� H�J�
�&� DQG �%� �VHH DOVR )LJXUHV 5���� DQG 5���� LQ
&KDSWHU 5�� RI WKH 5HIHUHQFH 6HFWLRQ��

5HIHU WR )LJXUHV ��� DQG ��� IRU WKH GLPHQVLRQV RI WKH
KRXVLQJ�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3URGXFW 'HVFULSWLRQ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

��� 'LPHQVLRQV

�
�
�

�
�

�
�
�

�
�
�

)URQW 9LHZ 6LGH 9LHZ

���

���

�� ����

���

��

��

�� [ �� &XWRXW

�8QSDLQWHG�

��

��

�

��

2SWLFDO :DYHJXLGH

&RQQHFWLRQ

=

'HWDLO =�

2SWLFDO :DYHJXLGH ,QWHUIDFH
���

,PSRUWDQW

2EVHUYH GLVWDQFH WR RWKHU FRPSRQHQWV

GXH WR 2:*nV EHQGLQJ UDGLXV�

)LJXUH ��� 'LPHQVLRQDO 'UDZLQJ RI �;3������ IRU 3DQHO 6XUIDFH 0RXQWLQJ� 'HYLFH 9HUVLRQ �6$��� �DOO GLPHQVLRQV LQ PP�

�
�
�

�
�

�
�
�

�
�
�

)URQW 9LHZ 6LGH 9LHZ

���

���

�� ����

���

��

��

�

��
=

���

��

��

2SWLFDO :DYHJXLGH

&RQQHFWLRQ

�� [ �� &XWRXW

�8QSDLQWHG�

'HWDLO =�

2SWLFDO :DYHJXLGH ,QWHUIDFH

,PSRUWDQW

2EVHUYH GLVWDQFH WR RWKHU FRPSRQHQWV

GXH WR 2:*nV EHQGLQJ UDGLXV�

)LJXUH ��� 'LPHQVLRQDO 'UDZLQJ RI �;3������ IRU 3DQHO 6XUIDFH 0RXQWLQJ� 'HYLFH 9HUVLRQ �6$��� �DOO GLPHQVLRQV LQ PP�

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3URGXFW 'HVFULSWLRQ�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

&RQWURO 3DQHO 6HFWLRQ
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'LDP� � RU 0�

6LGH 9LHZ
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:LWK 2:*

&RQQHFWLRQ
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�
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���

5HDU 9LHZ
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'LDP �

)LJXUH ��� 'LPHQVLRQDO 'UDZLQJ RI �;3������ IRU 3DQHO )OXVK 0RXQWLQJ RU IRU &XELFOH ,QVWDOODWLRQ� 'HYLFH 9HUVLRQ �6$���

�DOO GLPHQVLRQV LQ PP�

&RQWURO 3DQHO 6HFWLRQ
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�

'LDP� � RU 0�

'LDP� �

6LGH 9LHZ

�
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5HDU 9LHZ
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:LWK 2:*

&RQQHFWLRQ

)LJXUH ��� 'LPHQVLRQDO 'UDZLQJ RI �;3������ IRU 3DQHO )OXVK 0RXQWLQJ RU IRU &XELFOH ,QVWDOODWLRQ� 'HYLFH 9HUVLRQ �6$���
�DOO GLPHQVLRQV LQ PP�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3URGXFW 'HVFULSWLRQ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

7DEOH ��� 2YHUYLHZ RI 'HYLFH &RQQHFWLRQV

9DULDQW 'HYLFH &XUUHQW &RQQHFWLRQV 9ROWDJH &RQQHFWLRQV 2:* &RQQHFWLRQV

0RXQWLQJ RQ

&RQWURO 3DQHO

�6$��� �� WHUPLQDOV ZLWK WKH IROORZLQJ FRQQHFWLRQ FURVV�VHFWLRQV�

PD[LPXP RI � PP� IRU ILQHO\ VWUDQGHG FRQGXFWRUV

PD[LPXP RI � PP� IRU VROLG FRQGXFWRUV

,QWHJUDWHG )�60$ SOXJ�LQ FRQ�

QHFWRU IRU 2:* FRQQHFWLRQ� H�J�

����������NP JODVV�ILEUH

�6$��� ��� WHUPLQDOV ZLWK WKH IROORZLQJ FRQQHFWLRQ FURVV�VHFWLRQV�

PD[LPXP RI � PP� IRU ILQHO\ VWUDQGHG FRQGXFWRUV

PD[LPXP RI � PP� IRU VROLG FRQGXFWRUV

,QWHJUDWHG )�60$ SOXJ�LQ FRQ�

QHFWRU IRU 2:* FRQQHFWLRQ� H�J�

����������NP JODVV�ILEUH

,QVWDOODWLRQ LQ

&RQWURO 3DQHO RU

&DELQHW

�6$����

�6$���

6FUHZ WHUPLQDO� PD[� RI � PP�

3DUDOOHO WR WKLV� GRXEOH IODW

VSULQJ FULPS FRQWDFW IRU D PD[�

RI ��� PP�

6FUHZ WHUPLQDO� PD[� RI

��� PP�

3DUDOOHO WR WKLV� GRXEOH IODW

VSULQJ FULPS FRQWDFW IRU D PD[�

RI ��� PP� �FRPPDQG FLUFXLW ��

VFUHZ WHUPLQDO RQO\�

,QWHJUDWHG )�60$ SOXJ�LQ FRQ�

QHFWRU IRU 2:* FRQQHFWLRQ� H�J�

����������NP JODVV�ILEUH

��� &RQVWUXFWLRQ

%LQDU\ LQSXWV DQG RXWSXWV IURP DQG WR WKH SURFHVVRU
DUH URXWHG YLD WKH LQSXW�RXWSXW PRGXOHV� 7KH SUR�
FHVVRU JHWV LQIRUPDWLRQ KHUH IURP WKH SODQW �H�J�
UHPRWH UHVHW� RU IURP RWKHU GHYLFHV �H�J� EORFNLQJ
FRPPDQGV�� 7KH PRVW LPSRUWDQW RXWSXWV DUH WKH
FRPPDQG WR WKH FLUFXLW�EUHDNHU� WKH PHVVDJHV IRU
UHPRWH VLJQDOOLQJ RI LPSRUWDQW HYHQWV DQG RSWLFDO
GLVSOD\V �/('V� DQG DQ DOSKDQXPHULF GLVSOD\ ILHOG RQ
WKH IURQW�

&RPPXQLFDWLRQ ZLWK WKH GHYLFH LV SRVVLEOH E\ PHDQV
RI DQ LQWHJUDWHG PHPEUDQH NH\ERDUG LQ FRQMXQFWLRQ
ZLWK WKH DOSKDQXPHULF /&' GLVSOD\ ILHOG WKDW LV DOVR
LQWHJUDWHG� 8VLQJ WKLV XQLW� \RX FDQ HQWHU RU FDOO DOO WKH
GDWD QHFHVVDU\ IRU SURFHVVLQJ� H�J� VHWWLQJ YDOXHV�
SODQW GDWD �VHH &KDSWHU ���� RU UHDG RXW GDWD WKDW LV
UHOHYDQW WR D GLVWXUEDQFH �VHH &KDSWHU �����

0DQXDO RSHUDWLQJ XQLWV DQG 3&V FDQ FRPPXQLFDWH YLD
WKH VHULDO SRUW RQ WKH IURQW�

$Q RSWLFDO ZDYHJXLGH LV XVHG WR WUDQVIHU IDXOW GDWD WR
D FHQWUDO DQDO\VLV XQLW� ,Q QRUPDO RSHUDWLRQ� WKH V\V�
WHP DOVR WUDQVIHUV PHDVXUHG YDOXHV KHUH� H�J� WKH
FXUUHQW DW WKH SURWHFWLRQ XQLWnV SODFH RI LQVWDOODWLRQ�

7KH GHVFULEHG IXQFWLRQ XQLWV DUH IHG E\ D SRZHU VXS�
SO\ ZLWK WKH DSSURSULDWH SRZHU DW WKH YDULRXV YROWDJH
OHYHOV� $ YROWDJH RI ��� 9 LV DYDLODEOH WR WKH UHOD\ RXW�
SXWV� 7KH DQDORJ LQSXW QHHGV p�� 9� ZKHUHDV WKH SUR�
FHVVRU DQG LWV LPPHGLDWH SHULSKHUDOV DUH IHG ZLWK
�� 9�

$ GF YROWDJH VWRUH EXIIHUV EULHI YROWDJH GLSV ODVWLQJ XS
WR �� PV WKDW RFFXU LQ WKH FDVH RI VKRUW�FLUFXLWV
LQ WKH SODQWnV GF VXSSO\ V\VWHP DW UDWHG YROWDJHV RI
��� 9� VHH WDEOH 5���� LQ &KDSWHU 5�� RI WKH 5HIHUHQFH
6HFWLRQ��
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

� 0HWKRG RI 2SHUDWLRQ

,Q DGGLWLRQ WR WKH FHQWUDO IXQFWLRQV DQG PRQLWRULQJ IXQFWLRQV RI WKH �6$������� GLJLWDO RYHUKHDG
FRQWDFW�OLQH SURWHFWLRQ V\VWHP� WKLV FKDSWHU GHVFULEHV LQ GHWDLO WKH XVHU IXQFWLRQV RI WKH V\VWHP�
7KLV VHFWLRQ RI WKH PDQXDO DOVR FRQWDLQV GHVFULSWLRQV RI KRZ WR KDQGOH PHVVDJHV� GLVWXUEDQFH DQG
PHDVXUHG YDOXHV�

��� &HQWUDO )XQFWLRQV

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP LV ILWWHG ZLWK D SRZHUIXO ���ELW
PLFURSURFHVVRU� 7KLV LV XVHG WR GLJLWDOO\ SURFHVV DOO
WDVNV UDQJLQJ IURP WKH DFTXLVLWLRQ RI PHDVXUHG YDUL�
DEOHV WR WKH LVVXLQJ RI FRPPDQGV WR WKH FLUFXLW
EUHDNHU�

7KH PHDVXULQJ LQSXWV WUDQVIRUP WKH FXUUHQWV DQG YROW�
DJHV FRPLQJ IURP WKH PHDVXULQJ WUDQVGXFHUV DQG
DGDSW WKHP WR WKH GHYLFHnV LQWHUQDO SURFHVVLQJ OHYHO�
,Q DGGLWLRQ WR WKH FRPSOHWH JDOYDQLF VHSDUDWLRQ GXH WR
WKH WUDQVIRUPHU� ILOWHUV DUH SURYLGHG WR VXSSUHVV GLV�
WXUEDQFHV� WKH EDQGZLGWK DQG SURFHVVLQJ VSHHG RI
WKHVH ILOWHUV DUH RSWLPL]HG IRU PHDVXUHG YDOXH SURFHV�
VLQJ�

7KH V\VWHP URXWHV WKH DGDSWHG DQDORJ YDULDEOHV WR
WKH DQDORJ LQSXW� )XQFWLRQDOO\ VSHDNLQJ� WKLV XQLW FRQ�
VLVWV RI DQ LQSXW DPSOLILHU� VDPSOH DQG KROG HOHPHQWV�
D PXOWLSOH[HU� DQDORJ�GLJLWDO FRQYHUWHUV DQG PHPRU\

FKLSV IRU WKH WUDQVIHU RI GDWD WR WKH PLFURSURFHVVRU
EXV�

,Q WKH V\VWHP FRUH� WKH PHDVXUHG YDULDEOHV DUH FRQ�
WUROOHG DQG PRQLWRUHG DQG WKH V\VWHP FDUULHV RXW WKH
DFWXDO SURWHFWLRQ IXQFWLRQV� ,Q SDUWLFXODU� WKHVH LQ�
FOXGH�

- )LOWHULQJ DQG FRQGLWLRQLQJ WKH PHDVXUHG YDULDEOHV�

- &RQWLQXRXVO\ FDOFXODWLQJ WKH YDOXHV UHOHYDQW WR WKH
UHVSRQVH RI WKH SURWHFWLYH GHYLFH�

- 3ROOLQJ OLPLW YDOXHV DQG WLPH VHTXHQFHV�

- &RQWUROOLQJ RI VLJQDOV DQG VHTXHQFHV IRU ]RQH VHW�
WLQJ� HYDOXDWLRQ RI WKH WKHUPDO SURWHFWLRQ� HWF�

- 'HFLGLQJ RQ WKH WULS FRPPDQG�

- 6WRULQJ DQG RXWSXWWLQJ PHVVDJHV DQG IDXOW HYHQW
GDWD IRU IDXOW DQDO\VLV�

��� 0RQLWRULQJ )XQFWLRQV

7KH QXPHULFDO RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\V�
WHP �6$������� SURYLGHV D ODUJH QXPEHU RI IXQFWLRQV
IRU PRQLWRULQJ WKH GHYLFH KDUGZDUH DQG VRIWZDUH�

,Q DGGLWLRQ� WKH V\VWHP FRQWLQXDOO\ FKHFNV WKH SODXVL�
ELOLW\ RI PHDVXULQJ YDULDEOHV� 'XH WR WKLV PHDVXUH� WKH
FXUUHQW DQG YROWDJH WUDQVIRUPHU FLUFXLWV DUH DOVR LQ�
FOXGHG LQ PRQLWRULQJ�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

����� +DUGZDUH 0RQLWRULQJ

7KH V\VWHP PRQLWRUV WKH GHYLFH IURP WKH PHDVXULQJ
LQSXWV WR WKH FRPPDQG UHOD\� 7KH PRQLWRULQJ FLUFXLWV
DQG WKH SURFHVVRU FKHFN WKH KDUGZDUH IRU HUURUV DQG
LOOHJDO FRQGLWLRQV� ,Q GHWDLO� WKH IROORZLQJ DUH FKHFNHG�

- $X[LOLDU\ DQG 5HIHUHQFH 9ROWDJHV
7KH SURFHVVRU PRQLWRUV WKH RIIVHW DQG UHIHUHQFH
YROWDJHV RI WKH DQDORJ�WR�GLJLWDO FRQYHUWHU �$'&�� ,I
WKHUH DUH LOOHJDO GHYLDWLRQV� SURWHFWLRQ LV EORFNHG�
WKH V\VWHP UHSRUWV SHUPDQHQW IDXOWV�

,I WKH SRZHU VXSSO\ IDLOV RU LV VZLWFKHG RII� WKH GH�
YLFH LV WDNHQ RXW RI VHUYLFH� WKH V\VWHP LVVXHV D
PHVVDJH YLD D QRUPDOO\ FORVHG FRQWDFW� %ULHI YROW�
DJH GLSV RI OHVV WKDQ �� PV GR QRW DIIHFW WKH GH�
YLFHnV UHDGLQHVV�

- 0HDVXUHG 9DOXH 5HFRUGLQJ
%\ PHDQV RI SODXVLELOLW\ FKHFNV RI WKH PHDVXULQJ
YDOXHV� WKH V\VWHP FRQVWDQWO\ PRQLWRUV WKH FKDLQ RI
DQDORJ LQSXW FLUFXLWV IURP WKH LQSXW FRQYHUWHUV WR
GLJLWL]DWLRQ�

- &RPPDQG &LUFXLWV
7KH FRPPDQG UHOD\V WKDW DUH XVHG WR WULJJHU WKH
FLUFXLW EUHDNHUnV WULS FRLO DUH FRQWUROOHG YLD WZR FRP�
PDQG FKDQQHOV DQG DQ DGGLWLRQDO HQDEOH FKDQQHO�
:KLOH QR IDXOW GHWHFWLRQ LV SHQGLQJ� WKH SURFHVVRU
F\FOLFDOO\ FKHFNV WKDW HDFK FKDQQHO LV IXQFWLRQLQJ FRU�
UHFWO\� ,I WKHUH LV D IDXOW LQ WKH FKDQQHO WKDW LV MXVW
EHLQJ FKHFNHG� RU WKHUH LV D IDXOW LQ WKH FRPPDQG
UHOD\ FRLO� WKH V\VWHP LPPHGLDWHO\ EORFNV WKH LVVX�
LQJ RI FRPPDQGV DQG DQ DODUP LV LVVXHG�

- 0HPRU\ &KLSV
7KH V\VWHP SHULRGLFDOO\ FKHFNV PHPRU\ FKLSV
�5$0� (3520� ((3520� IRU HUURUV�

����� 6RIWZDUH 0RQLWRULQJ

$ ZDWFKGRJ LV SURYLGHG IRU FRQWLQXRXV PRQLWRULQJ RI
SURJUDP H[HFXWLRQ� ,I WKH SURFHVVRU IDLOV RU D SURJUDP
JHWV RXW RI VWHS� WKH ZDWFKGRJ UXQV DQG WULJJHUV UH�
VHWWLQJ RI WKH SURFHVVRU� )XUWKHU LQWHUQDO SODXVLELOLW\
FKHFNV LQ SURJUDP H[HFXWLRQ HQVXUH WKDW WKH V\VWHP
GHWHFWV IDXOWV GXULQJ SURFHVVLQJ RI WKH SURJUDPV�
WKHVH FKHFNV DOVR WULJJHU UHVHWWLQJ RI WKH SURFHVVRU
ZLWK D UHVWDUW� 5HVHWWLQJ WKH SURFHVVRU �UHVWDUWLQJ�
UHVXOWV LQ WKH UHDG\ IRU RSHUDWLRQ UHOD\ GURSSLQJ IRU
WKH GXUDWLRQ RI WKH UHVWDUW DQG UHSRUWLQJ 'HYLFH (UURU
ZLWK LWV QRUPDOO\ FORVHG FRQWDFW�

,I RQH RI WKHVH HUURUV FDQQRW EH FOHDUHG E\ WKH UH�
VWDUW� WKH V\VWHP WULHV WR UHVWDUW DJDLQ� $IWHU WKUHH
XQVXFFHVVIXO DWWHPSWV WR UHVWDUW� WKH SURWHFWLRQ
GHDFWLYDWHV LWVHOI DXWRPDWLFDOO\ E\ HQWHULQJ WKH PRQL�
WRU SURJUDP �VKRZQ RQ WKH GLVSOD\�� 7KH UHG %ORFNHG
/(' OLJKWV XS� $V D UHVXOW� WKH UHDG\ IRU RSHUDWLRQ
UHOD\ GURSV SHUPDQHQWO\ DQG UHSRUWV D 'HYLFH (UURU
ZLWK LWV QRUPDOO\ FORVHG FRQWDFW�

����� 0RQLWRULQJ WKH ([WHUQDO &RQYHUWHU
&LUFXLWV

7KH V\VWHP GHWHFWV D PHDVXULQJ YROWDJH IDLOXUH LI� DW
WKH VDPH WLPH� D PLQLPXP FXUUHQW IORZV DFURVV WKH
SURWHFWHG OLQH� 7KLV FRQGLWLRQ LV QHFHVVDU\� VLQFH WKH
YROWDJH LV DOVR ]HUR ZKHQ WKH OLQH LV VZLWFKHG RII� 7KH
V\VWHP GHWHFWV D YROWDJH IDLOXUH DIWHU D GHOD\ WLPH
�$GGU� ������ ZKLFK \RX FDQ VHW� ZKHQ WKH YROWDJH
IDOOV EHORZ D SDUDPHWHUL]DEOH OLPLW �$GGU� ����� DQG
D PLQLPXP FXUUHQW RI ���� -,1 IORZV DW WKH VDPH
WLPH�

:KHQ D YROWDJH IDLOXUH KDV EHHQ GHWHFWHG� WKH V\V�
WHP EORFNV GLVWDQFH SURWHFWLRQ� DQ HPHUJHQF\ 2�&
IXQFWLRQ LV SRVVLEOH� 0HVVDJH )DLOXUH 8PHDV �)1R�
���� LV JHQHUDWHG� &RQILJXUDWLRQ RI WKH LQGLYLGXDO
IXQFWLRQV LV GHVFULEHG LQ &KDSWHU ����
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

��� 8VHU�'HILQHG )XQFWLRQV

7KH VHFWLRQV EHORZ GHVFULEH IXQFWLRQV WKDW XVHUV FDQ
PDQLSXODWH E\ VHWWLQJ SDUDPHWHUV� 7KHVH LQFOXGH DOO
WKH SURWHFWLRQ IXQFWLRQV� XVHU�GHILQHG DQQXQFLDWLRQV
DQG DGGLWLRQDO WHVW�WULJJHULQJ IXQFWLRQV�

7R UHLQIRUFH WKH ZULWWHQ GHVFULSWLRQ RI WKHVH IXQF�
WLRQV� GLDJUDPV DUH XVHG WR LOOXVWUDWH WKH UHODWLRQVKLSV
LQ HDFK FDVH EHWZHHQ WKH LQSXW DQG RXWSXW IXQFWLRQV

DQG VLJQDOV� )LJXUH ��� VKRZV D OHJHQG IRU WKH V\P�
EROV XVHG WR PDNH LW HDVLHU WR XQGHUVWDQG WKH GLD�
JUDPV�

7KH IROORZLQJ DOZD\V DSSOLHV� ZLWK DOO ELQDU\ LQSXW
IXQFWLRQV� WKH V\VWHP DOVR JHQHUDWHV WKH FRUUHVSRQ�
GLQJ ELQDU\ RXWSXW PHVVDJHV�

7�

|�

	

)XQFWLRQ QXPEHU �H[DPSOH�

�

3

!'LV�SURW�RII

����

,QSXW RU RXWSXW IXQFWLRQ
�H[DPSOH�

3

$GGUHVV �H[DPSOH�

3DUDPHWHU �H[DPSOH�

&DQ EH SDUDPHWHUL]HG

,QSXW

6HOHFWLRQ RSWLRQ �VZLWFK��
FDQ EH PDQLSXODWHG E\ VHW�
WLQJ D SDUDPHWHU� IRU
H[DPSOH 7

$0%�

7(03

/RJLFDO 25

/RJLFDO $1'

)XQFWLRQ� H�J� DPELHQW WHPSHUD�
WXUH UHFRUGLQJ� GL�GW VWDJH� IDXOW
ORFDWRU� HWF�

3DUDPHWHUL]DEOH WLPH VWDJH�
EULGJLQJ YLD D ELQDU\ LQSXW LV
SRVVLEOH

3DUDPHWHUL]DEOH WHPSHUDWXUH
FKDUDFWHULVWLF

'LVW�SURW�H[LVW

����

)LJXUH ��� /HJHQG IRU )XUWKHU 'LDJUDPV

����� 'LVWDQFH 3URWHFWLRQ

'LVWDQFH SURWHFWLRQ LV WKH PDLQ IXQFWLRQ RI WKH
�6$������� RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\VWHP� ,W
LV FKDUDFWHUL]HG E\ LWV KLJK GHJUHH RI PHDVXULQJ SUHFL�
VLRQ DQG WKH ZLGH UDQJH RI DGDSWDWLRQ RSWLRQV WR WKH
H[LVWLQJ SRZHU V\VWHP FRQGLWLRQV� ,W LV FRPSOHPHQWHG
E\ D UDQJH RI DGGLWLRQDO IXQFWLRQV�

������� (QDEOH IRU 'LVWDQFH 0HDVXUHPHQW

$IWHU QXPHULFDO ILOWHULQJ� WKH V\VWHP PRQLWRUV WKH
DPRXQW RI WKH OLQH FXUUHQW IRU H[FHHGLQJ RI D SDUD�
PHWHUL]DEOH OLPLW YDOXH ,! �$GGU� ������ 7KH GLVWDQFH
VWDJHV DERYH WKLV OLPLW YDOXH DUH HQDEOHG� 7KH V\VWHP
FRQWLQXRXVO\ FDOFXODWHV WKH OLQH LPSHGDQFH DQG FRP�
SDUHV LW ZLWK WKH VHW FKDUDFWHULVWLFV�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

������� 'LUHFWLRQ 'HWHUPLQDWLRQ

'LUHFWLRQ GHWHUPLQDWLRQ LV FDUULHG RXW LQ D VLPLODU ZD\
WR GLVWDQFH PHDVXUHPHQW� +RZHYHU� LI WKH PHDVXUHG
YROWDJH LV EHORZ D PLQLPXP YDOXH� WKH V\VWHP XVHV
WKH VWRUHG YROWDJH IRU GLUHFWLRQ GHWHUPLQDWLRQ� 7KLV
JXDUDQWHHV WKDW WKH SURWHFWLRQ ZLOO WULS LQ WKH FDVH RI
DOO IDXOWV� LQFOXGLQJ D FRPSOHWH FROODSVH RI WKH VKRUW�
FLUFXLW YROWDJH� ,Q WKLV FRQWH[W� WKH VWRUHG YROWDJH
�ZLWK D VWRUDJH GHSWK RI WKUHH SHULRGV� LV RQO\ VLJQLIL�
FDQW LI WKH PHDVXUHG YROWDJH LV LQVXIILFLHQW IRU FRUUHFW
GLUHFWLRQ GHWHUPLQDWLRQ�

������� 'HWHUPLQLQJ WKH 6KRUW�&LUFXLW ,PSH�
GDQFH

7KH V\VWHP FRQWLQXRXVO\ FDOFXODWHV WKH LPSHGDQFH RI
WKH VKRUW�FLUFXLW ORRS IURP WKH PHDVXUHG YDULDEOHV
ZKLOH WKH HQDEOH FULWHULRQ LV EHLQJ IXOILOOHG� 7KH FDO�
FXODWLRQ DOJRULWKP LV EDVHG RQ GLJLWDO ILOWHULQJ RI WKH
FXUUHQW DQG WKH YROWDJH�

7KH DOJRULWKPnV RSWLPXP ILOWHU SURSHUWLHV PDNH SRVV�
LEOH GHWHUPLQDWLRQ RI FRPSRQHQWV 5 DQG ; W/ RI WKH
FRQGXFWRU ORRS� UHJDUGOHVV RI WKH VHW WULS FKDUDFWHULV�
WLF�

7KH FDOFXODWHG UHDFWDQFH� ; W/� FRUUHVSRQGV WR FRQ�
GXFWRU UHDFWDQFH� ;/� XS WR WKH VKRUW�FLUFXLW SRVLWLRQ� ,W
LV GHFLVLYH IRU IDXOW GLVWDQFH� ,Q WKLV FRQWH[W� \RX PXVW
WDNH LQWR DFFRXQW D OLQH KHWHURJHQLW\ WKDW PD\ EH SUHV�
HQW� %\ FRQWUDVW� WKH UHVLVWDQFH� 5� PD\ FRQWDLQ D IDXOW
UHVLVWDQFH� 5)� LQ DGGLWLRQ WR WKH FRQGXFWRU UHVLVWDQFH
5/�

������� 7ULSSLQJ &KDUDFWHULVWLFV

7KH �6$������� GLJLWDO RYHUKHDG FRQWDFW�OLQH SURWHF�
WLRQ V\VWHPnV WULSSLQJ DUHDV DUH RI FLUFXODU IRUP� 7KH\
FRPSULVH RQH DUF �WKH UDQJH� DQG WZR DQJXODU OLPLWD�
WLRQV� <RX FDQ VHW WKH DQJOH DQG WKH UDQJHV IRU ERWK
]RQHV VHSDUDWHO\ DQG LQGHSHQGHQWO\ RI HDFK RWKHU�

$V VKRZQ LQ )LJXUH ���� WKH SURWHFWLRQ KDV WKH IROORZ�
LQJ FKDUDFWHULVWLF WKDW \RX FDQ VHW LQGHSHQGHQWO\�

- =RQH =� ZLWK VHWWLQJ SDUDPHWHUV

=� �$GGU� ����� =RQH =�� ,PSHGDQFH
�UDQJH�

=RQH =��
DQJOH B

�$GGU� ����� =RQH =�� $QJXODU
OLPLWDWLRQ� ERWWRP

=RQH =��
DQJOH C

�$GGU� ����� =RQH =�� $QJXODU
OLPLWDWLRQ� WRS

=� 5(9 �$GGU� ����� ,PSHGDQFH UHYHUVH
�UDQJH� =RQH =�

- =RQH =� ZLWK VHWWLQJ SDUDPHWHUV

=� �$GGU� ����� =RQH =�� ,PSHGDQFH
�UDQJH�

$QJOH =�B �$GGU� ����� =RQH =�� $QJXODU
OLPLWDWLRQ� ERWWRP

$QJOH =�C �$GGU� ����� =RQH =�� $QJXODU
OLPLWDWLRQ� WRS

=� 5(9 �$GGU� ����� ,PSHGDQFH UHYHUVH
�UDQJH� =RQH =�

2SWLRQDOO\� DOO WKH ]RQHV FDQ EH HIIHFWLYH LQ WKH IRU�
ZDUGV GLUHFWLRQ RU QRQ�GLUHFWLRQDOO\�

'LUHF� =� �$GGU� ����� =RQH =�� 'LUHFWLRQ

'LUHF� =� �$GGU� ����� =RQH =�� 'LUHFWLRQ

7KH SDUDPHWHUV IRU WKH UHYHUVH LPSHGDQFHV RI WKH
WZR ]RQHV �=� 5(9 DQG =� 5(9� DUH RQO\ DYDLODEOH LQ
RQH SDUWLFXODU YHUVLRQ RI WKH SURWHFWLRQ GHYLFH RUGH�
ULQJ GDWD�

7KH\ FDQ EH VHW LQ WKDW YHUVLRQ LQGHSHQGHQWO\ RI WKH
SDUDPHWHUV =� DQG =��

:KHQ VHWWLQJ WKH DQJOHV IRU HDFK FKDUDFWHULVWLF� FDUH
PXVW EH WDNHQ ZLWK QRQ�GLUHFWLRQDO FKDUDFWHULVWLFV WR
DYRLG RYHUODSV RI WKH IRUZDUG DQG UHYHUVH FKDUDFWHUL�
VWLFV� 7KH FRUUHVSRQGLQJ IRUPXOD LV

$QJOH =�C�=�C� - $QJOH =�B�=�B� %����
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0HWKRG RI 2SHUDWLRQ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

$QJOH =�C

$QJOH =�C

=�

'LVWDQFH VWDJH ��

GLUHFWLRQDO

=�

'LVWDQFH VWDJH ��

GLUHFWLRQDO

$QJOH =�B

$QJOH =�B

2SHUDWLQJ &XUUHQW 5DQJH

'LVWDQFH VWDJH ��

QRQ�GLUHFWLRQDO

'LVWDQFH VWDJH ��

QRQ�GLUHFWLRQDO

$QJOH �=�B

$QJOH �=�B

$QJOH �=�C

$QJOH �=�C

5

;

2SHUDWLQJ &XUUHQW 5DQJH

=�

�=� 5(9�

=�

�=� 5(9�

)LJXUH ��� 7ULSSLQJ &KDUDFWHULVWLFV

,Q WKH VDPH ZD\� LW LV SRVVLEOH WR URXWH WKH LQIRUPD�
WLRQ DERXW WKH FXUUHQW GLUHFWLRQV RI ]RQHV =� DQG =�
WR VLJQDO UHOD\V RU /('V� 7KH IROORZLQJ RXWSXWV DUH
XVHG IRU WKLV�

'LV=� IRUZ �)1R�
�����

=RQH =� IRUZDUGV GLUHF�
WLRQ

'LV=� IRUZ �)1R�
�����

=RQH =� IRUZDUGV GLUHF�
WLRQ

)LJXUH ��� GRHV QRW FRQWDLQ ]RQHV =�% DQG =�/�
ZKLFK DUH LQ WKH UDQJH EHWZHHQ =� XQG =�� 7KH\ DUH
DOZD\V DFWLYH XQOHVV \RX FRQILJXUH DXWR�UHFORVH �$5�
DV (;,67(17� ,I WKLV LV WKH FDVH� ]RQH =�% LV DFWLYH
GXULQJ UDSLG DXWR�UHFORVHV� ZKHUHDV� ZLWK GHOD\HG
DXWR�UHFORVHV� ]RQH =�/ LV DFWLYH� 7KH RWKHU SDUD�
PHWHUV DUH DVVLJQHG WR WKH LQGLYLGXDO ]RQHV LQ D VLPL�
ODU ZD\ DV ZLWK ]RQHV =� DQG =��
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

=�% �$GGU�
�����

=RQH =�%� ,PSHGDQFH
�UDQJH�

=�% 5(9 �$GGU�
�����

=RQH =�% 5(9� ,PSHGDQFH
UHYHUVH �UDQJH�

=�/ �$GGU�
�����

=RQH =�/� ,PSHGDQFH
�UDQJH�

=�/ 5(9 �$GGU�
�����

=RQH =�/� ,PSHGDQFH
UHYHUVH �UDQJH�

$QJXODU OLPLWDWLRQ ]RQHV =�% DQG =�/ DUH LGHQWLFDO
ZLWK ]RQH =�� 7KLV DOVR DSSOLHV WR WKH GLUHFWLRQV RI
WKHVH ]RQHV�

7KH SDUDPHWHUV ZLWK DGGUHVVHV ���� DQG ���� PDNH
LW SRVVLEOH WR DFWLYDWH DQG GHDFWLYDWH ]RQHV =�% RU
=�/ UHVSHFWLYHO\� 7KLV LV FRQGLWLRQDO RQ \RXU KDYLQJ
FRQILJXUHG $5 DV EHLQJ (;,67(17�

������� 7ULSSLQJ /RJLF

$IWHU HQDEOLQJ GLVWDQFH PHDVXUHPHQW �VHH &KDSWHU
��������� WKH V\VWHP FRPSDUHV WKH FRPSRQHQWV RI WKH
LPSHGDQFH WR WKH OLPLW YDOXHV RI WKH VHW ]RQHV� 7ULS�
SLQJ LV FDUULHG RXW LI WKH LPSHGDQFH LV LQ LWV ]RQH
ZKHQ WKH FRUUHVSRQGLQJ WLPH VWDJH H[SLUHV�

7ULSSLQJ UHOD\V RI DSSURSULDWH SRZHU DUH DYDLODEOH WR
RXWSXW WKH WULS FRPPDQG WR WKH FLUFXLW EUHDNHU� 7KH
FRPPDQG UHOD\V GURS ZKHQ WKH IDXOW GHWHFWLRQ GURSV
DQG WKH FXUUHQW KDV EHHQ VZLWFKHG RII �WKH PLQLPXP
FXUUHQW ZDV IDOOHQ VKRUW RI��

��������� ,QVWDQWDQHRXV 5HOHDVH 8QLW IRU �6$���

7KH LQVWDQWDQHRXV UHOHDVH XQLW TXLFNO\ WULJJHUV WKH
FLUFXLW EUHDNHU EXW FDQQRW EHDU WKH ORDG IRU D ORQJ

SHULRG RI WLPH� )RU WKLV UHDVRQ� WKH VORZHU FRQWDFW RI
WKH FRPPDQG UHOD\ WDNHV WKH FXUUHQW IRU WKH WULS FRLO�
7KH LQVWDQWDQHRXV WULSSLQJ XQLW LV UHVHW DIWHU DSSUR[L�
PDWHO\ �� PV LQGHSHQGHQWO\ RI WKH FRPPDQG UHOD\�
'XH WR FKDUJLQJ SURFHGXUHV� WKH LQVWDQWDQHRXV UH�
OHDVH XQLW LV QRW UHDG\ IRU RSHUDWLRQ DJDLQ XQWLO DW OHDVW
��� PV DIWHU WULSSLQJ�

��������� )XQFWLRQV RI WKH GL�GW 6WDJH

,Q WKH FDVH RI ORQJ DQG KLJKO\ ORDGHG VHFWLRQV� WKH
RSHUDWLQJ FXUUHQWV DW WKH HQG RI WKH =� UDQJH FDQ EH
WKH VDPH DV RU HYHQ JUHDWHU WKDQ WKH SRVVLEOH VKRUW�
FLUFXLW FXUUHQWV� 7KH GL�GW VWDJH KDV WKH MRE RI GLIIHU�
HQWLDWLQJ KLJK RSHUDWLQJ FXUUHQWV IURP WKH VKRUW�FLUFXLW
FXUUHQWV� 7KH OLPLWV IRU ]RQHV �. DQG �/ DUH LGHQWLFDO�
WKHLU ]RQH WLPHV� RQ WKH RWKHU KDQG� DUH GLIIHUHQW� 7R
GHFLGH ZKHWKHU WKHUH LV D SRZHU V\VWHP IDXOW �Ã
]RQH �.� RU DQ RYHUORDG �Ã ]RQH �/�� WKH V\VWHP FRP�
SDUHV WKH U�P�V YDOXH RI WKH FXUUHQWO\ PHDVXUHG FXU�
UHQW ZLWK WKH U�P�V YDOXH RI WKH FXUUHQW IURP WZR
SHULRGV DJR� ,Q WKLV FRQQHFWLRQ� WKH V\VWHP XVHV WKH
IDFW WKDW WKLV GLIIHUHQFH LV FRQVLGHUDEO\ OHVV LQ WKH
FDVH RI DQ RYHUORDG WKDQ LW LV ZKHQ D VKRUW�FLUFXLW RF�
FXUV�
3DUDPHWHU G,�G7 �$GGU� ����� VSHFLILHV WKH GLIIHUHQFH
EHWZHHQ WKH WZR FXUUHQWV UHODWLYH WR WKH UDWHG FXU�
UHQW�
$V VRRQ DV WKHUH LV D IDXOW LQ =�� WKH V\VWHP DQDO\]HV
WKH UDWH RI FXUUHQW ULVH �WKH FXUUHQW GLIIHUHQFH�� ,I LW
HVWDEOLVKHV DW OHDVW RQFH WKDW WKH IDXOW LV LQ =�. �L�H�
WKH GLIIHUHQFH LV JUHDWHU WKDQ SDUDPHWHU G,�G7�� WKLV LV
UHWDLQHG XQWLO WKH IDXOW OHDYHV ]RQH �� 7KH V\VWHP
FOHDUV WKH LGHQWLILHU )DXOW LQ =�/ DV VRRQ DV WKH IDXOW LV
LQ =�.� :KLOH WKH FULWHULRQ IRU =�. LV QRW IXOILOOHG� =�/
LV DXWRPDWLFDOO\ GHWHFWHG�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

6HW SDUDPHWHU G,�G7 DFFRUGLQJ WR WKH IRUPXOD EHORZ�

pG,�G7p  N �,NPLQ � ,1�

:KHUH

N  VDIHW\ IDFWRU� H�J� ���
,NPLQ�  PLQLPXP VKRUW�FLUFXLW FXUUHQW DW HQG RI ]RQH �

,Q GHSHQGHQFH RQ WKH ]RQH LQ ZKLFK WKH IDXOW LV OR�
FDWHG� =�� =�. RU =�/� WKH V\VWHP VWDUWV WKH FRUUH�

VSRQGLQJ GHOD\ WLPH 7� �$GGU� ������ 7�. �$GGU�
����� RU 7�/ �$GGU� ����� UHVSHFWLYHO\�

)LJXUH ��� VKRZV WKH ORJLF GLDJUDP RI WKH GLVWDQFH
SURWHFWLRQ LQFOXGLQJ WKH DVVRFLDWHG ELQDU\ LQSXW DQG
RXWSXW IXQFWLRQV� &RQILJXUDWLRQ RI WKH IXQFWLRQV LV
GHVFULEHG LQ &KDSWHU ����

|�

'LVW� RII

'LVW�SURW�([LVW 'LV�SURW� RQ

!'LV�SURW�RII

!'LV�SURW� RQ

'LVW� DFWLYH

	

	

	

,!

GL�GW

=�

=�

7�

7�.

7�/

'LVW =�

'LVW� )/7� =�.

'LVW =�/

0DQ� FORVH

!0DQXDO &ORVH

'LV� 7ULS =�

'LVW� 7�

'LV� 7ULS =�.

'LVW� 7�.

'LV� 7ULS =�/

'LVW� 7�/

|� 'LV�*HQ� 7ULS

3 3

&RQWURO /RJLF

3 ���

����

����

����

����

��������

'LVW�*HQ�)OW�

����

����

����

����

����

����

����

����

����

����

����

����

)LJXUH ��� /RJLF 'LDJUDP RI 'LVWDQFH 3URWHFWLRQ
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

������� 3URWHFWLRQ RQ 6ZLWFKLQJ WR D
6KRUW�&LUFXLW

,I \RX VZLWFK D GHHQHUJL]HG OLQH WKDW LV VKRUW�FLUFXLWHG
WR D OLYH EXVEDU� LW LV JHQHUDOO\ GHVLUDEOH WR GLVFRQQHFW
WKLV OLQH DJDLQ ZLWKRXW GHOD\� :LWK IDXOWV FORVH WR ERWK
OLQH HQGV� XQGHOD\HG GLVFRQQHFWLRQ MXVW E\ PHDQV RI
WKH GLVWDQFH SURWHFWLRQ LV QRW DOZD\V SRVVLEOH� LQ WKH
FDVH RI IDXOWV DW WKH SURWHFWLRQnV SODFH RI LQVWDOODWLRQ�
WKH QHFHVVDU\ PHDVXULQJ YROWDJH IRU FRUUHFW GLUHFWLRQ
GHWHUPLQDWLRQ LV PLVVLQJ� ,I WKH YROWDJH WUDQVIRUPHU LV
LQVWDOOHG WRZDUGV WKH OLQH� QR VWRUHG YROWDJH LV DYDLO�
DEOH� (YHU\ WLPH D IDXOW RFFXUV FORVH WR WKH UHPRWH
OLQH HQG� WKH GLVWDQFH SURWHFWLRQ ZLOO QRW EH DEOH WR
VZLWFK RII XQWLO D GHOD\HG VWDJH�

:LWK ORFDO IDXOWV� WKH RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ
V\VWHP DXWRPDWLFDOO\ GHWHFWV WR )25:$5' LI WKHUH LV
D PLVVLQJ YROWDJH DIWHU VZLWFKLQJ WKH OLQH� 7KLV PDNHV
WULSSLQJ SRVVLEOH LQ WKH ILUVW VWDJH�

7KH IROORZLQJ FULWHULRQ DSSOLHV WR QRQ�GLUHFWLRQDO WULS�
SLQJ RI GLUHFWHG ]RQH � RQ VZLWFKLQJ WR D VKRUW�FLUFXLW�
YROWDJH 8YRU EHIRUH VZLWFKLQJ DQG YROWDJH 8N DIWHU
VZLWFKLQJ PXVW ERWK EH OHVV WKDQ RU HTXDO WR � 9�

������� 2YHUFXUUHQW 6WDJH (IIHFW

7R PDNH SRVVLEOH XQGHOD\HG WULSSLQJ RQ VZLWFKLQJ RI D
IDXOW\ OLQH� WKH FRQWURO�GLVFUHSDQF\ VZLWFK FDQ XVH D
ELQDU\ LQSXW WR LVVXH WKH PDQXDO FORVH FRPPDQG WR
WKH RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\VWHP� 7KH DV�
VRFLDWHG LQSXW IXQFWLRQ LV !0DQXDO &ORVH �)1R� �����

7KH SURWHFWLRQ WKHQ VZLWFKHV IRU D PLQLPXP RI
��� PV WR XQGHOD\HG WULSSLQJ DIWHU IDXOW GHWHFWLRQ LQ
]RQHV =� �=� VWURNH� DQG =� �=� VWURNH�� ,I GHVLUHG�
WKLV 0DQXDO &ORVH IXQFWLRQ FDQ EH GHDFWLYDWHG� 7R GR
WKLV� XVH SDUDPHWHU 0$1� &/26( �$GGU� ������

������� 2YHUFXUUHQW 3URWHFWLRQ DQG (PHUJHQF\
0RGH

<RX FDQ DOVR XVH WKH �6$������� GLJLWDO RYHUKHDG
FRQWDFW�OLQH SURWHFWLRQ V\VWHP DV DQ LQGHSHQGHQW
RYHUFXUUHQW SURWHFWLRQ V\VWHP �2�& SURWHFWLRQ��

(PHU� RII

(PHU� 2�& RQ

!(PHU� 21

!(PHU� 2))

(PHU� PRGH

(PHU�*HQ�7ULS

(PHU� 7,!!

!97 PFE 7ULS

,!! 7,!!

(PHU� ,!!

0DQ� FORVH

!0DQXDO &ORVH

(PHUJ� 2�&
H[LVW3

&RQWURO /RJLF

3

3

���

����

����

���� ���� ���� ����

����

����

���

��������

)LJXUH ��� /RJLF 'LDJUDP RI WKH (PHUJHQF\ 2YHUFXUUHQW 3URWHFWLRQ 6\VWHP
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

7KH V\VWHP DXWRPDWLFDOO\ DFWLYDWHV HPHUJHQF\ RYHU�
FXUUHQW SURWHFWLRQ ZKHQ RQH RI WKH IROORZLQJ HYHQWV
RFFXUV�

- 7KH LQWHUQDO YROWDJH PRQLWRULQJ UHVSRQGV GXH WR D
VKRUW FLUFXLW RU DQ LQWHUUXSWLRQ LQ WKH YROWDJH WUDQV�
IRUPHU FLUFXLW �VHH &KDSWHU �������

- ,QSXW RI VLJQDO 8 /LQH VLGH 97 0&% WULSSHG �)1R�
���� YLD D ELQDU\ LQSXW� WKH PHDVXULQJ YROWDJH IDLO�
XUH LV GHWHFWHG�

- 'LVWDQFH SURWHFWLRQ LV FRQILJXUHG DV 121�(;,67
�$GGU� ����� RU LV RII �$GGU� ���� RU )1R� ������

,I RQH RI WKHVH HYHQWV KDSSHQV� WKH V\VWHP EORFNV
GLVWDQFH SURWHFWLRQ DQG LW LV SRVVLEOH WR VZLWFK RYHU WR
2�& HPHUJHQF\ PRGH �SDUDPHWHUV ZLWK DGGUHVVHV
���� DQG ����� RU WR VZLWFK RQ YLD D ELQDU\ LQSXW
�)1R� ������

,Q WKLV PRGH� VHOHFWLYLW\ LV RQO\ SRVVLEOH E\ PHDQV RI
GHOD\� WKLV LV WKH FDVH ZLWK DOO RYHUFXUUHQW WLPH
SURWHFWLRQ FLUFXLWV�

$V VRRQ DV WKH GHYLFH GHWHFWV WKDW WKH PHDVXULQJ
YROWDJH LV DYDLODEOH DJDLQ� WKH V\VWHP DXWRPDWLFDOO\
VZLWFKHV EDFN WR GLVWDQFH SURWHFWLRQ�

7KH 2�& HPHUJHQF\ PRGH IXQFWLRQ KDV WKH IROORZLQJ
VHWWLQJ YDOXHV�

,!! �$GGU� ����� 2YHUFXUUHQW WKUHVKROG

7,!! �$GGU� ����� 'HOD\ WLPH IRU ,!!

,Q WKH FDVH RI PDQXDO FORVLQJ� UDSLG �XQGHOD\HG� WULS�
SLQJ ZLWK ,!! LV DOVR SRVVLEOH LQ 2�& HPHUJHQF\
PRGH� 7R GR WKLV� XVH SDUDPHWHU 0$1� &/26( ,!!
81'(/$<(' �$GGU� ������

)LJXUH ��� VKRZV WKH ORJLF GLDJUDP RI WKH HPHUJHQF\
2�& SURWHFWLRQ LQFOXGLQJ WKH DVVRFLDWHG ELQDU\ LQSXW
DQG RXWSXW IXQFWLRQV� &RQILJXUDWLRQ RI WKH IXQFWLRQV LV
GHVFULEHG LQ &KDSWHU ����

����� +LJK�6SHHG 2YHUFXUUHQW 3URWHFWLRQ ,!!!

9HU\ KLJK VKRUW�FLUFXLW FXUUHQWV RFFXU LQ WKH FDVH RI
IDXOWV DW WKH VWDWLRQ OHYHO� $IWHU OLPLW YDOXH ,!!! KDV
EHHQ H[FHHGHG� WKH KLJK�VSHHG RYHUFXUUHQW SURWHFWLRQ
V\VWHP FDXVHV YHU\ IDVW QRQ�GLUHFWLRQ�GHSHQGHQW WULS�
SLQJ DW WKH WLPH 7,!!! �QRQ�GLUHFWLRQDO HPHUJHQF\ RYHU�
FXUUHQW SURWHFWLRQ��

,!!! �$GGU� ����� +LJKHVW R�F WKUHVKROG

7,!!! �$GGU� ����� 'HOD\ WLPH IRU ,!!!

2�& ,!!! RII

2�& ,!!! RQ

!2�& ,!!! RQ

!2�& ,!!! RII 7ULS ,!!!

7�,!!! H[S�

,!!! 7,!!!

)OW�GHW� ,!!!

0DQ� FORVH

!0DQXDO &ORVH

+VSHHG ,!!! H[LVW

9DO� ,!!! ZLWK�

RXW KDUPRQ�

3

&RQWURO /RJLF

3

3

����

����

���� ����

����

����

���� ����

���

����

����

)LJXUH ��� /RJLF 'LDJUDP RI +LJK�6SHHG 2YHUFXUUHQW 3URWHFWLRQ ,!!!
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

7KH KLJK�VSHHG RYHUFXUUHQW SURWHFWLRQ V\VWHP FDQ
ZRUN ZLWK PHDVXUHG YDOXHV ZLWK DQG ZLWKRXW KDU�
PRQLFV �$GGU� ������ ,Q WKH ILUVW FDVH� WKH V\VWHP
DQDO\]HV LQVWDQWDQHRXV YDOXHV �VDPSOH YDOXHV�� ,Q WKH
VHFRQG FDVH� WKH V\VWHP IRUPV WKH U�P�V YDOXH XVLQJ
PHDVXUHG YDOXHV ZLWKLQ D VSHFLILHG WLPH ZLQGRZ�

7ULSSLQJ RQ WKH EDVLV RI PHDVXUHG YDOXHV ZLWK KDU�
PRQLFV �WKDW WDNHV DERXW � PV ZLWK WKH �6$���� LV FDU�
ULHG RXW IDVWHU WKDQ WULJJHULQJ RQ WKH EDVLV RI PHDVXUHG
YDOXHV ZLWKRXW KDUPRQLFV �DSSUR[LPDWHO\ �� PV�� <RX
FDQ DFKLHYH KLJKHU WULS SUHFLVLRQ E\ XVLQJ PHDVXUHG
YDOXHV ZLWKRXW KDUPRQLFV�

,Q WKH FDVH RI PDQXDO FORVLQJ� XQGHOD\HG WULSSLQJ ZLWK
,!!! LV DOVR SRVVLEOH ZKHQ RSHUDWLQJ ZLWK KLJK�VSHHG
RYHUFXUUHQW SURWHFWLRQ� 7R GR WKLV� XVH SDUDPHWHU
0$1� &/26( ,!!! 81'(/$<(' �$GGU� ������

)LJXUH ��� VKRZV WKH ORJLF GLDJUDP RI WKH KLJK�VSHHG
RYHUFXUUHQW SURWHFWLRQ LQFOXGLQJ WKH DVVRFLDWHG ELQDU\
LQSXW DQG RXWSXW IXQFWLRQV� &RQILJXUDWLRQ RI WKH IXQF�
WLRQV LV GHVFULEHG LQ &KDSWHU ����

����� 7KHUPDO 3URWHFWLRQ

7KHUPDO SURWHFWLRQ ZRUNV RQ WKH SULQFLSOH RI WKH WKHU�
PDO UHSOLFD RI WKH RYHUKHDG OLQH EDVHG RQ WKH FXUUHQW
ORDG DQG WKH DPELHQW WHPSHUDWXUH� :LWK ERWK WKH
�6$��� DQG WKH �6$��� YHUVLRQV RI WKH GHYLFH� \RX
FDQ VSHFLI\ WKH DPELHQW WHPSHUDWXUH DV D IL[HG UHIHU�
HQFH YDOXH� ,Q DGGLWLRQ� GHYLFH YHUVLRQ �6$��� RIIHUV
WKH RSWLRQ RI DPELHQW WHPSHUDWXUH VHQVLQJ�

������� $PELHQW 7HPSHUDWXUH 6HQVLQJ

)LJXUH ��� VKRZV LQ VFKHPDWLF IRUP DPELHQW WHP�
SHUDWXUH VHQVLQJ �$76� IRU GHYLFH YHUVLRQ �6$����

7KH V\VWHP VHQVHV WKH DPELHQW WHPSHUDWXUH 7$76
RQO\ RQFH SHU VWDWLRQ LQ D VSHFLDO ��6:����� GHYLFH
WKDW KDV LWV RZQ JDOYDQLFDOO\ LVRODWHG SRZHU VXSSO\
DQG LWV RZQ KRXVLQJ� $ 3W��� VHQVRU LV XVHG IRU WKLV�
$W WKH RXWSXW� WKLV GHYLFH VXSSOLHV DQ LQMHFWHG FXUUHQW
������� P$ LQWHUIDFH� WKDW FDQ EH ORRSHG YLD DQ LVROD�
WLRQ DPSOLILHU WKURXJK XS WR �� FRQQHFWHG �6$���V�

7KH V\VWHP VHQVHV WKH DPELHQW WHPSHUDWXUH 7$76 LQ
WKH UDQJH ��� E& WR ��� E& RU ��� �& WR ��� �&
�GHSHQGLQJ RQ SDUDPHWHU ������

7KH V\VWHP GHWHFWV DQ $76 IDLOXUH �)1R� ����� H�J��
GXH WR D FDEOH EUHDN WR WKH 3W��� VHQVRU RU D YROWDJH
IDLOXUH�� LQ WKH PDLQ SURWHFWLRQ HTXLSPHQW E\ PHDQV
RI GHILQHG FXUUHQW YDOXHV LQ WKH FXUUHQW ORRS�

'&
'&

7

,

$76

8+

'&
'&

,

8

�6$���

8+

'&
'&

,

8

�6$���

8+

'&
'&

,

8

�6$���

8+

&XUUHQW ORRS I�7�

3W���

)LJXUH ��� $PELHQW 7HPSHUDWXUH 6HQVLQJ

(YHU\ WLPH WKDW WKH $76 KDV EHHQ XSGDWHG� WKH V\V�
WHP FKHFNV ZKHWKHU WKH FXUUHQW LV LQ WKH DOORZHG
ZRUNLQJ UDQJH� ,I WKLV LV QRW WKH FDVH� WKH V\VWHP
EORFNV DPELHQW WHPSHUDWXUH VHQVLQJ DQG UHWDLQV WKH
ODVW YDOLG DPELHQW WHPSHUDWXUH YDOXH� ,Q DGGLWLRQ� WKH
PHVVDJH )DLO 7(036(16 �)1R� ���� LV LVVXHG�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

,I $76 LV GLVWXUEHG ZKHQ WKH SURWHFWLRQ LV VZLWFKHG
RQ� WKH V\VWHP DVVXPHV DQ DPELHQW WHPSHUDWXUH RI
��E & IRU WKH FDOFXODWLRQ DQG DOVR LVVXHV WKH PHVVDJH
)DLO 7(036(16�

������� 7KHUPDO 3URWHFWLRQ )XQFWLRQ

,I WKH FDOFXODWHG FRQWDFW OLQH WHPSHUDWXUH 7OWJ H[FHHGV
WKH VHW RSHUDWLQJ WHPSHUDWXUH� 7(QG� WKH V\VWHP WULSV
WKH PDLQ FLUFXLW EUHDNHU� :KHQ WKH VHW WHPSHUDWXUH�
7:DUQ� LV H[FHHGHG� WKH V\VWHP JHQHUDWHV DQ DODUP
PHVVDJH WR SUHYHQW RYHUWHPSHUDWXUH RI WKH FRQWDFW
OLQH� 7KH RYHUWHPSHUDWXUH LV SURSRUWLRQDO WR WKH
VTXDUH RI WKH FRQWDFW OLQH FXUUHQWV� ,I WKH SDUDPHWHU�
L]HG FXUUHQW� ,1(11� LV IORZLQJ� WKLV UHVXOWV LQ WKH SDUD�
PHWHUL]HG RYHUWHPSHUDWXUH� 7¶� $QRWKHU SDUDPHWHU
�WKH WLPH FRQVWDQW� LQIOXHQFHV WKH WUDQVLHQW UHVSRQVH
RI WKH WHPSHUDWXUH UHSOLFD� 7KLV IROORZV WKH FKDUDFWHU�
LVWLF RI D GHFD\LQJ H[SRQHQWLDO IXQFWLRQ�

7KH FKDQJH LQ WKH RYHUWHPSHUDWXUH EHWZHHQ LQVWDQWV
W� DQG W� LV GHVFULEHG E\ WKH IROORZLQJ IRUPXOD�

7¶�  7¶� � >7¶ � � � 7¶�@ >�� H @��W� � W���UL
L1(11 .:

�

3DUDPHWHUV�

7¶ �$GGU� ����� 7HPSHUDWXUH�ULVH OLPLW
ZKHQ FXUUHQW ,1 IORZV

,1(11 �$GGU� ����� &XUUHQW YDOXH WKDW OHDGV WR
WHPSHUDWXUH�ULVH OLPLW 7¶�

.: �$GGU� �����
$GGU� �����

3DUDPHWHU m&DWHQDU\n WKDW
LV XVHG WR PRGLI\ WKH FKDU�
DFWHULVWLF

U �$GGU� ����� 3DUDPHWHUL]HG WLPH FRQ�
VWDQW RI WKH FRQWDFW OLQH

7(QG �$GGU� ����� 0D[LPXP SHUPLVVLEOH
ILQDO WHPSHUDWXUH

7:DUQ �$GGU� ����� /LPLW YDOXH IRU DODUP
PHVVDJH

0HDVXUHG 9DOXHV�

L &XUUHQW WKDW IORZV GXULQJ WKH WLPH
LQWHUYDO EHWZHHQ W� DQG W�

7$7( 0HDVXUHG RXWGRRU WHPSHUDWXUH

&DOFXODWHG 9DULDEOHV�

7¶�  7� � 7$7( 2YHUWHPSHUDWXUH DW LQVWDQW W�

7¶�  7� � 7$7( 2YHUWHPSHUDWXUH DW LQVWDQW W�

7� /LQH WHPSHUDWXUH DW LQVWDQW W�

7� /LQH WHPSHUDWXUH DW LQVWDQW W�

7ULSSLQJ LV FDUULHG RXW ZKHQ�

7$7( � 7¶� |

7(QG

7KH V\VWHP LVVXHV WKH PHVVDJH 7KHUPDO SURWHFWLRQ
ZDUQLQJ LQGLFDWLRQ ZKHQ�

7$7( � 7¶� | 7:DUQ

7KH WULS WLPH� W$XV� RI WKH WKHUPDO SURWHFWLRQ IXQFWLRQ
LV FDOFXODWHG DFFRUGLQJ WR WKH IROORZLQJ IRUPXOD�

7¶ � � � �7� � 7$7(�
L �

L1(11 .:7$86  U OQ

:KHUH 7�� /LQH WHPSHUDWXUH DW LQVWDQW W  �

7¶ � � � �7(1' � 7$7(�
L �

L1(11 .:

<RX FDQ SHUPDQHQWO\ VHW WKH DPELHQW WHPSHUDWXUH�
�$GGU� ������ IRU WHVW SXUSRVHV RU LI QR $76 LV SUHV�
HQW�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

9DULDEOH .: V\PEROL]HV WKH YDOXH RI WKH FDWHQDU\ WKDW
ZDV VHW E\ PHDQV RI D ELQDU\ LQSXW RU D WHOHJUDP
IURP WKH FRQWURO V\VWHP� 9DULDEOHV .:�� .:� DQG
.:� H[LVW� 7KH ELQDU\ IXQFWLRQV LQ WKH WDEOH EHORZ DUH
DYDLODEOH IRU VHWWLQJ�

!&DW�� DFWLYH �)1R� ����� $FWLYDWH FDWHQDU\ �

!&DW�� DFWLYH �)1R� ����� $FWLYDWH FDWHQDU\ �

!&DW�� DFWLYH �)1R� ����� $FWLYDWH FDWHQDU\ �

&DW� LV DOZD\V HTXDO WR �� &DW� DQG &DW� DUH DOZD\V
HQWHUHG DV SDUDPHWHUV UHODWLYH WR &DW��

&DW � �$GGU�
�����

&RUUHFWLRQ IDFWRU IRU
�QG FDWHQDU\

&DW� �$GGU�
�����

&RUUHFWLRQ IDFWRU IRU
�UG FDWHQDU\

,I WKH WKHUPDO SURWHFWLRQ WULSV� \RX FDQ XVH PHVVDJH
&ORVH�ORFNRXW �)1R� ����� WR SUHYHQW UHFORVLQJ XQWLO
WKH FRQWDFW OLQH KDV FRROHG GRZQ DJDLQ� 7KH V\VWHP
DOVR FDOFXODWHV WKH WHPSHUDWXUH GXULQJ FRROLQJ DFFRUG�
LQJ WR WKH IRUPXOD DERYH� ,I WKH OLQH WHPSHUDWXUH IDOOV
EHORZ WHPSHUDWXUH 7(LQ� WKH V\VWHP ZLWKGUDZV WKH
PHVVDJH�

7KH YDOXH IRU 7(LQ UHVXOWV IURP PXOWLSO\LQJ 7(QG E\ D
SDUDPHWHUL]DEOH FRROLQJ IDFWRU �$GGU� ������

:KHQ FKHFNLQJ WKH WKHUPDO SURWHFWLRQ IXQFWLRQ� LW LV
SRVVLEOH WR UHGXFH WKH VWRUHG WHPSHUDWXUH WR WKH
YDOXH RI WKH DPELHQW WHPSHUDWXUH� 7R GR WKLV� XVH
SDUDPHWHU &$/�703�&$7 �$GGU� ������

)LJXUH ��� VKRZV WKH ORJLF GLDJUDP RI WKH WKHUPDO
SURWHFWLRQ LQFOXGLQJ WKH DVVRFLDWHG ELQDU\ LQSXW DQG
RXWSXW IXQFWLRQV� &RQILJXUDWLRQ RI WKH IXQFWLRQV LV
GHVFULEHG LQ &KDSWHU ����
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

!&DW� DFWLYH

����

7K�3URW�RII

����

!7K�3URW�RQ

����

7K�3URW� :DUQ

����

&ORVH�ORFNRXW

����

!7K�3URW�RII

���� 7

)DLO 7(036(16

���

7+(50�3527

(;,67

����

!&DW� DFWLYH

����

!&DW� DFWLYH

����

276

7ULS 7K� 3URW�

����

)OW� 7K� 3URW�

����

&DW� DFWLYH

����

&DW� DFWLYH

����

&DW� DFWLYH

����

�)RU �6$��� RQO\�

3

&RQWURO /RJLF

3

����

7+(50�3527

21

)LJXUH ��� /RJLF 'LDJUDP RI WKH 7KHUPDO 3URWHFWLRQ
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

����� %UHDNHU )DLOXUH 3URWHFWLRQ

7R PRQLWRU FRUUHFW VZLWFK RII RI WKH DVVRFLDWHG FLUFXLW
EUHDNHU� WKH V\VWHP FKHFNV ZKHWKHU QR PRUH FXUUHQW
LV IORZLQJ DIWHU D WULS FRPPDQG KDV EHHQ LVVXHG�

7KH IROORZLQJ FULWHULD PXVW EH IXOILOOHG IRU WKH EUHDNHU
IDLOXUH SURWHFWLRQ WR UHVSRQG�

- WKH PLQLPXP FXUUHQW WKUHVKROG ,! �$GGU� �����
PXVW EH H[FHHGHG�

- WKH IXQFWLRQ PXVW EH DFWLYDWHG �$GGU� ������
HLWKHU E\
� DQ 2Q� LQWHUQDO �7ULS FRPPDQG RI RZQ SURWHF�

WLRQ PXVW EH LVVXHG� RU

� DQ 2Q� H[WHUQDO �7ULS FRPPDQG RI DQ H[WHUQDO
SURWHFWLRQ PXVW EH SHQGLQJ DW RZQ SURWHFWLRQ
YLD ELQDU\ LQSXW� RU

� DQ 2Q� LQW� RU H[W� �ORJLFDO 25LQJ RI WKH WZR
RWKHU RSWLRQV PHQWLRQHG DERYH��

,Q WKH PDLQ SURWHFWLRQ� WZR�VWDJH WLPH PRQLWRULQJ RI
WKH VKRUW�FLUFXLW FXUUHQW LV LPSOHPHQWHG� <RX FDQ
SDUDPHWHUL]H WZR GHOD\ WLPHV IRU WKLV�

7+5 �$GGU�
�����

'HOD\ WLPH IRU EDFN�XS FLUFXLW
EUHDNHU

7+69 �$GGU�
�����

'HOD\ WLPH IRU WKH KLJKHU OHYHO
SURWHFWLRQ UHOD\

�VW
6WDJH

7LPHV W+5 DQG W+69 DUH VWDUWHG DW WKH VDPH
WLPH DV WKH WULS FRPPDQG WR WKH PDLQ FRLO�
,I WKH FXUUHQW GRHV QRW IDOO EHORZ YDOXH ,!
ZLWKLQ WLPH W+5� WKH V\VWHP LVVXHV DQRWKHU
WULS FRPPDQG WR WKH EDFN�XS FRLO� ,Q DGGL�
WLRQ� PHVVDJH %�) RII �)1R� ����� LV JHQHU�
DWHG�

�QG
6WDJH

,I WKH ILUVW VWDJH GRHV QRW OHDG WR DQ LQWHU�
UXSWLRQ RI WKH VKRUW�FLUFXLW FXUUHQW HLWKHU�
WKH V\VWHP WULJJHUV WULSSLQJ RI WKH DGMDFHQW
FLUFXLW EUHDNHU DIWHU WLPH W+69� $W WKH VDPH
WLPH� PHVVDJH %�)V�RUG3URW �)1R� ����� LV
LVVXHG�

)LJXUH ��� VKRZV WKH ORJLF GLDJUDP RI WKH EUHDNHU
IDLOXUH SURWHFWLRQ LQFOXGLQJ WKH DVVRFLDWHG ELQDU\ LQSXW
DQG RXWSXW IXQFWLRQV� &RQILJXUDWLRQ RI WKH IXQFWLRQV LV
GHVFULEHG LQ &KDSWHU ����

%�) SURW� RII

����

!%�) RQ

����

%�) V�RUG�3URW

����

!%�) RII

����

%�) IDXOW

����

%�) SURW ���

����

%�) 7ULS

����

%�) 7�63

����

	

W+5

|�

*HQ WULS

W+69

!%�) 6WDUW

����

2II

6WDUW YLD LQWHUQDO

6WDUW YLD H[WHUQDO

6WDUW YLD LQW� RU H[W�

,!

,I %�) SURW RQ�

LQWHUQDO� RQO\

3

&RQWURO

/RJLF

3

)LJXUH ��� /RJLF 'LDJUDP RI %UHDNHU &LUFXLW 3URWHFWLRQ
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� )DXOW /RFDWLRQ

8VLQJ WKH )DXOW ORFDWLRQ IXQFWLRQ� \RX FDQ ILQG WKH
H[DFW ORFDWLRQ RI WKH VKRUW�FLUFXLW DIWHU D IDXOW HYHQW�
)RU WKLV� WKH V\VWHP GHULYHV WKH OLQH UHDFWDQFH IURP
WKH IDXOW HYHQW GDWD� 7KLV LV WKH EDVLV IRU FDOFXODWLQJ
WKH GLVWDQFH RI WKH VKRUW�FLUFXLW ORFDWLRQ DV D SHUFHQ�
WDJH RI WKH OLQH OHQJWK RU LQ NLORPHWHUV�

������� $FWLYDWLQJ DQG %ORFNLQJ D )DXOW /RFDWLRQ
&DOFXODWLRQ

7KHUH DUH VHYHUDO GLIIHUHQW ZD\V RI DFWLYDWLQJ D IDXOW
ORFDWLRQ FDOFXODWLRQ�

- E\ WKH SURWHFWLRQnV WULS FRPPDQG
�$GGU� ���� WULS FRPPDQG��

- E\ GURS�RII RU WULS RI IDXOW GHWHFWLRQ
�$GGU� ���� GURS�RII RU WULS��

- E\ DQ H[WHUQDO ELQDU\ LQSXW �)1R� ������

,Q DOO FDVHV� WKH FXUUHQW WKUHVKROG�,!� �$GGU� �����
PXVW EH H[FHHGHG� 7KH IROORZLQJ FRQGLWLRQV OHDG WR
EORFNLQJ RI WKH IDXOW ORFDWLRQ FDOFXODWLRQ�

- UHVSRQGLQJ RI WKH LQWHUQDO PHDVXUHG YDOXH
PRQLWRULQJ RQ IDLOXUH RI WKH PHDVXULQJ YROWDJH
�)1R� �����

- DSSHDUDQFH RU GURS�RII RI WKH WKHUPDO SURWHFWLRQ
IXQFWLRQ �)1R� ����� ������

- LQSXW RI VLJQDO 8 OLQH VLGH 97 0&% WULSSHG �)1R�
���� YLD D ELQDU\ LQSXW�

- EORFNLQJ RI GLVWDQFH SURWHFWLRQ�

������� 3URFHGXUHV IRU )DXOW /RFDWLRQ &DOFXODWLRQ

)RU WKH )DXOW ORFDWLRQ IXQFWLRQ� \RX FDQ GHILQH XS WR
ILYH OLQH VHFWLRQV ZLWK GLIIHUHQW TXDQWLWLHV SHU XQLW
OHQJWK �VHH )LJXUH ����� 7KLV PDNHV IDXOW ORFDWLRQ FDO�
FXODWLRQ SRVVLEOH HYHQ ZLWK QRQ�KRPRJHQRXV OLQHV�
6HYHUDO SK\VLFDO YDULDEOHV DUH XVHG WR FDOFXODWH WKH
IDXOW ORFDWLRQ�

- WKH OLQH YROWDJH�
- WKH OLQH FXUUHQW�
- WKH OLQH RU WKH VKRUW FLUFXLW UHDFWDQFH�
- WKH UHDFWDQFH SHU XQLW OHQJWK RI OLQH VHFWLRQ Q�
- WKH OHQJWK RI WKH LQGLYLGXDO VHFWLRQV�

7KH OLQH YROWDJH DQG FXUUHQW DUH GHWHUPLQHG IURP WKH
VDPSOH YDOXHV� 7KH V\VWHP FDOFXODWHV WKH VKRUW�FLUFXLW
UHDFWDQFH IURP WKH OLQH YROWDJH DQG WKH OLQH FXUUHQW�
<RX PXVW SDUDPHWHUL]H WKH UHDFWDQFH TXDQWLWLHV SHU
XQLW OHQJWK RI WKH LQGLYLGXDO OLQH VHFWLRQV� Q�

)DXOW ORFDWLRQ FDOFXODWLRQ DOVR ZRUNV SURSHUO\ ZKHQ
WKHUH LV D WUDQVIRUPHU �WUDQVIRUPHU ERRVWHU ZLWK D
UHDFWDQFH RI ;7� RQ WKH OLQH VHFWLRQ �VHH )LJXUH �����

�

�

�

�
�

�

�

�

�

G� G� G� G� G�

G G >NP@

; >8@

;

;7

�

,
,,

/LQH ZLWK 7UDQVIRUPHU �WUDQVIRUPHU ERRVWHU�

/LQH ZLWKRXW 7UDQVIRUPHU �WUDQVIRUPHU ERRVWHU�

,

,,

)LJXUH ��� 'LYLGLQJ D 1RQ�+RPRJHQRXV /LQH LQWR 6HYHUDO 6HFWLRQV

,Q WKH FRQWH[W RI IDXOW ORFDWLRQ FDOFXODWLRQ� WKH V\VWHP
PD\ LVVXH WKH PHVVDJHV�PHDVXUHG YDOXHV OLVWHG
EHORZ�

5SUL �)1R� ����� &DOFXODWHG SULPDU\ IDXOW
UHVLVWDQFH LQ 8

;SUL �)1R� ����� &DOFXODWHG SULPDU\ IDXOW
UHDFWDQFH LQ 8

5VHF �)1R� ����� &DOFXODWHG VHFRQGDU\
IDXOW UHVLVWDQFH LQ 8

;VHF �)1R� ����� &DOFXODWHG VHFRQGDU\
IDXOW UHDFWDQFH LQ 8

G  �)1R� ����� &DOFXODWHG IDXOW GLVWDQFH
LQ NP

G�  �)1R� ����� &DOFXODWHG IDXOW GLVWDQFH
LQ SHUFHQW RI WKH OLQH
OHQJWK

)DXOW VHFWLRQ �)1R� ����� )DXOW\ VHFWLRQ RI WKH OLQH
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

)OW/RF LPSRVV �)1R� �����0HDVXUHG UHDFWDQFH LV
QHJDWLYH� IDXOW ORFDWLRQ�
FDOFXODWLRQ LV QRW SRVV�
LEOH�

)OW GLVW ! �)1R� ����� )DXOW LV RXWVLGH WKH
FRQILJXUHG VHFWLRQ

7KH PHVVDJHV ZLWK IXQFWLRQ QXPEHUV ����� �����
���� DQG ���� FDQQRW EH LVVXHG ZKLOH PHVVDJH )OW
GLVW� ! LV SHQGLQJ� 7KLV DOVR DSSOLHV WR WKH PHVVDJHV
ZLWK IXQFWLRQ QXPEHUV ����� ���� DQG ����� ZKLOH
PHVVDJH )OW/RF LPSRVV� LV SHQGLQJ�

)LJXUH ���� VKRZV WKH ORJLF GLDJUDP RI IDXOW ORFDWLRQ
LQFOXGLQJ WKH DVVRFLDWHG ELQDU\ LQSXW DQG RXWSXW IXQF�
WLRQV� &RQILJXUDWLRQ RI WKH IXQFWLRQV LV GHVFULEHG LQ
&KDSWHU ����

������� 5HPRWH 7UDQVPLVVLRQ RI )DXOW /RFDWLRQ

8VLQJ WKH RSWLFDO V\VWHP LQWHUIDFH� WKH �6$�������
FDQ EH FRQQHFWHG WR WKH FRPSOHPHQWDU\ GHYLFHV
�60�� �DQDORJ RXWSXW� DQG �60�� �%&' RXWSXW� IRU
WUDQVPLVVLRQ RI WKH IDXOW ORFDWLRQ� H�J� YLD WHOHFRQWURO
FHQWHUV�

5VHF  

����

;SUL  

����

5SUL  

����

|�

)25

!6WDUW )OW/RF

����

'URS�RII RU WULS

7ULS FRPPDQG

7ULS 7K3URW

9ROWDJH )DLOXUH

'LV� EORFN

|�

�

1RQ�H[LVWHQW

([LVWHQW
�

	

;VHF  

����

	

	 G�  

����

G  

����

)DXOW VHFWLRQ

����

)OW GLVW !

����

)OW/RF LPSRVV

����

)OW/RF EORFN

����

6WDUW

����

)DXOW ORFDWRU

����

3

3

)LJXUH ���� %LQDU\ ,QSXWV DQG 2XWSXWV RI )DXOW /RFDWLRQ

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� $XWR�5HFORVH �$5�

$5 LV DQ RSWLRQDO VXE�IXQFWLRQ RI WKH �6$������� GLJL�
WDO RYHUKHDG FRQWDFW�OLQH SURWHFWLRQ V\VWHP� ,W PDNHV
SRVVLEOH D SDUDPHWHUL]DEOH QXPEHU RI DWWHPSWV DW
UHFORVLQJ IROORZLQJ GURS�RII RI WKH FLUFXLW EUHDNHU�

([SHULHQFH KDV VKRZQ WKDW H[WLQFWLRQ RI DSSUR[L�
PDWHO\ ��� RI DOO VKRUW�FLUFXLWV WR DUF WDNHV SODFH
DXWRPDWLFDOO\ DIWHU WKH SURWHFWLRQ GLVFRQQHFWV� 7KLV
PHDQV WKDW WKH OLQH FDQ EH FRQQHFWHG DJDLQ� $5
FDUULHV RXW FRQQHFWLRQ� ,Q WKLV FRQWH[W� D UDSLG DXWR�UH�
FORVH F\FOH �5$5� LV IROORZHG E\ D GHOD\HG DXWR�UH�
FORVH F\FOH �'$5� �VHH &KDSWHU ���������

)RU WKH UDSLG DXWR�UHFORVH F\FOH WR EH FDUULHG RXW VXF�
FHVVIXOO\� WKH V\VWHP VKRXOG EH DEOH WR GLVFRQQHFW D
IDXOW\ OLQH DW ERWK HQGV ZLWKLQ WKH VDPH WLPH SHULRG�
ZKLFK VKRXOG EH DV VKRUW DV SRVVLEOH� 7KLV PHDQV WKDW�
LQ JHQHUDO� LW LV GHVLUDEOH WR LQVWDQWDQHRXVO\ WULS WKH
VKRUW�FLUFXLW SURWHFWLRQ EHIRUH WKH $5 FRQQHFWV� 7R GR
WKLV� WKH VKRUW�FLUFXLW SURWHFWLRQ� ZKLFK FDQ VWDUW WKH
UDSLG DXWR�FORVH F\FOH� KDV DQ 5$5 VWDJH� :KLOH VHWWLQJ
XS WKH GHYLFH FRQILJXUDWLRQ� \RX FDQ VSHFLI\ IRU HDFK
RI WKH VKRUW�FLUFXLW IXQFWLRQV ZKHWKHU LW LV WR ZRUN LQ
FRQMXQFWLRQ ZLWK WKH $5 �VHH &KDSWHU ���������

=�%

=� =�%

=�

=�

=� =�%

=�

D� =RQH UDQJH WR WKH HQG RI WKH ILUVW 5$5 GHDG WLPH �=�% HQDEOHG�

E� =RQH UDQJH DIWHU WKH ILUVW 5$5 GHDG WLPH

�6$���

�6$���

�6$���

�6$���
�6$���

�6$���

�6$���

�6$���

�6$���

�6$���
�6$���

�6$���

)LJXUH ���� 5DQJH &RQWURO %\ WKH $XWR�5HFORVH )XQFWLRQ
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

,Q WKH FDVH RI GLVWDQFH SURWHFWLRQ� H[WHQGHG ]RQH
=�% �=�% 5(9� FDQ EH DFWLYH IRU WKH ILUVW DXWR�UHFORVH
F\FOH �UDSLG DXWR�UHFORVH��

=�% �$GGU�
�����

,PSHGDQFH �UDQJH�
]RQH =�%

=�% 5(9 �$GGU�
�����

,PSHGDQFH UHYHUVH �UDQJH�
]RQH =�%

7�% �$GGU�
�����

'HOD\ WLPH 7�% RI
]RQH =�%

)RU '$5� D VHSDUDWH UDQJH =�/ �=�/ VWURNH� ZLWK LWV
RZQ GHOD\ WLPH LV DYDLODEOH ZLWK GLVWDQFH SURWHFWLRQ�

=�/ �$GGU�
�����

,PSHGDQFH �UDQJH� ]RQH
=�/

=�/ 5(9 �$GGU�
�����

,PSHGDQFH UHYHUVH �UDQJH�
]RQH =�/

7�/ �$GGU�
�����

'HOD\ WLPH 7�% RI ]RQH
=�/

7KH DQJXODU OLPLWDWLRQV RI ]RQHV =�% DQG =�/ FRUUH�
VSRQG WR SDUDPHWHUV B DQG C IRU ]RQH =� �$GGU�
����� ������ 7KH QRUPDO VWDJHV RI GLVWDQFH SURWHF�
WLRQ =� DQG =� DV ZHOO DV QRUPDO VWDJJHULQJ RI WKH
RWKHU VKRUW�FLUFXLW IXQFWLRQV DUH QRW GHSHQGHQW RQ WKH
DXWR�UHFORVH IXQFWLRQ� <RX VKRXOG EHDU WKLV LQ PLQG LI
D IDXOW LV WR EH GLVFRQQHFWHG ZLWK D GHOD\ IRU UHDVRQV
RI VHOHFWLYLW\� DVVXPLQJ WKDW UHFORVLQJ LV QRW WR EH FDU�
ULHG RXW� 7KLV PHDQV WKDW LW LV QRW UHDOLVWLF WR VHW D
VKRUWHU GHOD\ IRU QRUPDO VWDJHV WKDQ IRU =�%�

=RQH =�% �=�% 5(9� �VHH &KDSWHU �������� LV HQDEOHG WR
WKH HQG RI WKH ILUVW 5$5 GHDG WLPH �VHH )LJXUH ����D�� ,Q
WKH FDVH RI D VKRUW�FLUFXLW FORVH WR D OLQH HQG� WKH V\V�
WHP ILUVW GLVFRQQHFWV DOO WKH VXUURXQGLQJ OLQHV� VLQFH
WKH\ FDQ GHWHFW WKH IDXOW LQ WKHLU H[WHQGHG ]RQH =�%
�=�% 5(9��

,I DXWR�UHFORVH LV QRW H[SHFWHG �H�J� WKH FLUFXLW EUHDNHU
LV QRW UHDG\ IRU FORVLQJ�� WKH QRUPDO VHOHFWLYH WLPH
LQWHUYDO PXVW DSSO\ WR HQVXUH WKDW VHOHFWLYLW\ LV FRP�
SOLHG ZLWK� 7KXV� WKH V\VWHP RQO\ FDUULHV RXW LQVWDQ�
WDQHRXV WULSSLQJ LQ WKH FDVH RI IDXOWV ZLWKLQ ]RQH =�
�VHH )LJXUH ���� E��

7KH SDUDPHWHUV ZLWK DGGUHVVHV ���� DQG ����
PDNH LW SRVVLEOH WR HQDEOH ]RQH =�% �=�% 5(9� RU WR
GLVDEOH ]RQH =�/ �=�/ 5(9��

������� $XWR�5HFORVH &\FOHV

7KH DXWR�UHFORVHV DUH EURNHQ GRZQ LQWR LQGLYLGXDO
F\FOHV�

- &\FOH ��
,Q WKH ILUVW F\FOH� WKHUH LV H[DFWO\ RQH UDSLG DXWR�UH�
FORVH� 'XULQJ WKLV F\FOH� WKHUH LV D FKRLFH RI ]RQH
=�% RU =�% VWURNH EHLQJ DFWLYH� 7KLV PHDQV WKDW
WKHUH PXVW EH D IDXOW GHWHFWLRQ LQ RQH RI WKHVH
]RQHV�

- &\FOHV � WR Q�
:LWKLQ WKHVH F\FOHV� WKHUH LV RQH GHOD\HG DXWR�UH�
FORVH� <RX FDQ SDUDPHWHUL]H WKH QXPEHU Q�� RI
WKHVH F\FOHV �$GGU� ������ 'XULQJ WKLV F\FOH� WKHUH
LV D FKRLFH RI ]RQH =�/ RU =�/ VWURNH EHLQJ DFWLYH�
7KLV PHDQV WKDW WKHUH PXVW EH D IDXOW GHWHFWLRQ LQ
RQH RI WKHVH ]RQHV�

- &\FOH Q���
,I WKH IDXOW LV VWLOO SUHVHQW ZKHQ DOO WKH SUHYLRXV
F\FOHV KDYH EHHQ UXQ WKURXJK� WKH V\VWHP GHILQL�
WLYHO\ VZLWFKHV RII LQ F\FOH Q��� 'XULQJ WKLV F\FOH�
WKHUH LV D FKRLFH RI ]RQH =� RU =� VWURNH EHLQJ DF�
WLYH�

������� 3URJUDPV DQG 7LPH 7HUPV

7KH LQGLYLGXDO F\FOHV DUH FKDUDFWHUL]HG E\ GLIIHUHQW
SURJUDPV�

- 5DSLG $XWR�5HFORVH �5$5�
$ UDSLG DXWR�UHFORVH LV RQO\ FDUULHG RXW LQ WKH ILUVW
F\FOH� <RX SDUDPHWHUL]H WKH UDSLG DXWR�UHFORVH ZLWK
LWV RZQ GHDG WLPH �$GGU� ������

- 'HOD\HG $XWR�5HFORVH �'$5�
$ GHOD\HG DXWR�UHFORVH FDQ EH FDUULHG RXW EHWZHHQ
WKH VHFRQG DQG WKH ODVW F\FOHV� <RX SDUDPHWHUL]H
RQH FRPPRQ GHDG WLPH IRU DOO WKH GHOD\HG DXWR�UH�
FORVHV �$GGU� ������

7R PDNH LW HDVLHU WR XQGHUVWDQG WKH WLPH FRXUVH RI
WKH LQGLYLGXDO F\FOHV� ZH VKDOO ILUVW GHILQH D IHZ WHUPV
�VHH DOVR )LJXUHV ���� DQG ������

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0HWKRG RI 2SHUDWLRQ �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

- $FWLRQ 7LPH
7KH DFWLRQ WLPH LV VWDUWHG E\ WKH JHQHUDO IDXOW
GHWHFWLRQ LQ HDFK F\FOH� 7KH WULS FRPPDQG FDQ
RQO\ WULJJHU WKH $XWR�UHFORVH IXQFWLRQ ZLWKLQ WKH
DFWLRQ WLPH� $5 LV LQWHUUXSWHG LI WKH WULS FRPPDQG
LV QRW LVVXHG XQWLO DIWHU WKH DFWLRQ WLPH KDV H[�
SLUHG� 7KH DFWLRQ WLPH LV HQGHG ZKHQ WKH WULS FRP�
PDQG GURSV RII� 7KH 5$5 DQG '$5 DFWLRQ WLPHV
FDQ EH GLIIHUHQW �$GGU� ���� DQG ����
UHVSHFWLYHO\��

- 'HDG 7LPH
7KH GHDG WLPH LV VWDUWHG DIWHU WKH WULS FRPPDQG
KDV GURSSHG RII� ,W LV WKH WLPH GXULQJ ZKLFK WKH
FLUFXLW EUHDNHU LV RSHQ� <RX FDQ SDUDPHWHUL]H GLI�
IHUHQW GHDG WLPHV IRU UDSLG DXWR�UHFORVHV DQG
GHOD\HG DXWR�UHFORVHV �$GGU� ���� DQG ���� UH�
VSHFWLYHO\��

- 0D[LPXP &ORVH &RPPDQG 'XUDWLRQ
7KH PD[LPXP FORVH FRPPDQG GXUDWLRQ �$GGU�
����� LV VWDUWHG DIWHU WKH GHDG WLPH KDV H[SLUHG� ,W
LV WKH WLPH OLPLWDWLRQ RI WKH FORVH FRPPDQG� <RX
FDQ SDUDPHWHUL]H WKH FORVH FRPPDQG GXUDWLRQ WR
PDWFK WKH UHTXLUHPHQWV RI WKH FLUFXLW EUHDNHU�

- 5HFODLP 7LPH
7KH UHFODLP WLPH �$GGU� ����� LV VWDUWHG DW WKH
VDPH WLPH DV WKH oPD[LPXP FORVH FRPPDQG GXU�
DWLRQp DIWHU WKH GHDG WLPH KDV H[SLUHG� 7KH V\V�
WHP HYDOXDWHV D IDXOW WKDW RFFXUUHG GXULQJ WKH UH�
FODLP WLPH DV EHORQJLQJ WR WKH FXUUHQW $5 F\FOH�
'HSHQGLQJ RQ WKH SDUDPHWHUL]DWLRQ� WKLV UHVXOWV LQ
D QHZ F\FOH RU D ILQDO WULS� %\ FRQWUDVW� WKH V\VWHP
HYDOXDWHV D IDXOW WKDW GLG QRW RFFXU XQWLO WKH UH�
FODLP WLPH KDG H[SLUHG DV D QHZ SRZHU V\VWHP
IDXOW� $ VXFFHVVIXO $5 F\FOH LV QRW GHWHFWHG XQWLO
WKH UHFODLP WLPH KDV H[SLUHG� 7KLV PHDQV WKDW \RX
VKRXOG SDUDPHWHUL]H D KLJKHU YDOXH IRU WKLV WLPH
WKDQ IRU WKH PD[LPXP FORVH FRPPDQG GXUDWLRQ�

������� &RQQHFWLRQ ZLWK 3URWHFWLRQ )XQFWLRQV

$5 FDQ EH VWDUWHG E\ VHYHUDO GLIIHUHQW IXQFWLRQV�

- 'LVWDQFH SURWHFWLRQ �$GGU� ������
- +LJK�VSHHG RYHUFXUUHQW ,!!! �$GGU� ������
- (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ ,!!

�$GGU� ������
- ([WHUQDO WULS YLD ELQDU\ LQSXW �$GGU� ������

$5 LV JLYHQ WKH LQIRUPDWLRQ EHORZ IRU HYHU\ SURWHFWLRQ
IXQFWLRQ�

- )DXOW GHWHFWLRQ RI WKH SURWHFWLRQ IXQFWLRQ�
- (QDEOLQJ RU GLVDEOLQJ RI WKH $5 E\ WKH SURWHFWLRQ

IXQFWLRQ� DQG
- 7ULS FRPPDQG RI WKH SURWHFWLRQ IXQFWLRQ�

,Q UHWXUQ� $5 SURYLGHV YLD DQ LQWHUIDFH WKH SURWHFWLRQ
IXQFWLRQV ZLWK LQIRUPDWLRQ DERXW WKHLU UHDGLQHVV DQG
DXWR�UHFORVH F\FOHV�

$ VSHFLDO RSWLRQ LV SURYLGHG E\ WKH FRQQHFWLRQ RI WKH
$5 WR WKH KLJK�VSHHG RYHUFXUUHQW SURWHFWLRQ� 8VLQJ
SDUDPHWHU 35* ,!!! $5 �$GGU� ������ \RX FDQ
FKRRVH ZKHWKHU KLJK�VSHHG RYHUFXUUHQW SURWHFWLRQ LV
WR KDYH WKH HIIHFW RI VWDUWLQJ $5 IRU RQH 5$5 F\FOH
RQO\ RU� DGGLWLRQDOO\� IRU RQH '$5 F\FOH�

������� %LQDU\ ,QSXW DQG 2XWSXW )XQFWLRQV RI $5

7KH IROORZLQJ ELQDU\ LQSXW IXQFWLRQV RI $5 FDQ EH
PDUVKDOOHG�

!&% UHDG\ �)1R�
�����

&LUFXLW EUHDNHU LV UHDG\
IRU $5

!$5 EORFN �)1R�
�����

([WHUQDO EORFNLQJ RI $5

!'$5 EORFN �)1R�
�����

([WHUQDO EORFNLQJ RI '$5
F\FOH

!H[W�6WDUW $5 �)1R�
�����

([WHUQDO VWDUW IRU LQWHUQDO
$5

!H[W� 7ULS $5 �)1R�
�����

([WHUQDO WULS IRU LQWHUQDO
$5

!$5 RQ �)1R�
�����

([WHUQDO VZLWFK�RQ RI $5

!$5 RII �)1R�
�����

([WHUQDO VZLWFK�RII RI $5
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0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

$5 SURYLGHV WKH IROORZLQJ RXWSXW IXQFWLRQV �DQQXQFL�
DWLRQV� WKDW FDQ EH PDUVKDOOHG�

$5 RII �)1R� ����� $5 LV VZLWFKHG�RII

$5 QRW UHDG\ �)1R� ����� $5 LV QRW UHDG\ DW WKH
PRPHQW

7KLV LV D FRPPRQ DQQXQFLDWLRQ IRU DQ $5 ORJLF WKDW LV
QRW UHDG\ �$5 EORFNHG DQG UHFODLP WLPH DIWHU WKH ODVW
UHFORVH KDV H[SLUHG�

&% QRW UHDG\ �)1R� ����� &LUFXLW EUHDNHU LV QRW
UHDG\

7R EH DEOH WR FDUU\ RXW UHFORVLQJ� WKH FLUFXLW EUHDNHU
PXVW EH UHDG\ EHIRUH VWDUWLQJ RI WKH $5� ,I VLJQDO &%
UHDG\ LV QRW PDUVKDOOHG WR D ELQDU\ LQSXW� WKH $5 LV
DOVR VWDUWHG HYHQ ZKHQ WKH FLUFXLW EUHDNHU KDV QRW
EHHQ LQWHUURJDWHG�

$5 LQ SURJ� �)1R� ����� $5 KDV EHHQ VWDUWHG

7KH V\VWHP VHWV WKLV PHVVDJH ZKHQ WKH $5 LV
VWDUWHG DQG LV UHWDLQHG XQWLO DQ $5 GURS�RII�

5$5 7�DFW�UXQ �)1R� ����� $5� 5$5 DFWLRQ WLPH LV
UXQQLQJ

7KH 5$5 DFWLRQ WLPH LV VWLOO UXQQLQJ WKDW ZDV VWDUWHG
E\ D FRPLQJ IDXOW GHWHFWLRQ LQ WKH ILUVW UHFORVH F\FOH�

'$5 7�DFW�UXQ �)1R� ����� $5� '$5 DFWLRQ WLPH LV
UXQQLQJ

7KH '$5 DFWLRQ WLPH LV VWLOO UXQQLQJ WKDW ZDV VWDUWHG
E\ D FRPLQJ IDXOW GHWHFWLRQ LQ WKH VHFRQG WR WKH ODVW
UHFORVH F\FOHV�

5$5 7GHDG
UXQ

�)1R� ����� $5� 5$5 GHDG WLPH LV
UXQQLQJ

7KH GHDG WLPH LV VWLOO UXQQLQJ WKDW ZDV VWDUWHG DIWHU
WKH WULS FRPPDQG IRU WKH 5$5 F\FOH�

'$5 7GHDG
UXQ

�)1R� ����� $5� '$5 GHDG WLPH LV
UXQQLQJ

7KH GHDG WLPH LV VWLOO UXQQLQJ WKDW ZDV VWDUWHG DIWHU
WKH WULS FRPPDQG IRU WKH '$5 F\FOH�

$5 7�5HFO�UXQ �)1R� ����� $5� 5HFODLP WLPH LV
UXQQLQJ

7KH UHFODLP WLPH LV UXQQLQJ WKDW ZDV VWDUWHG ZLWK
WKH 0D[LPXP FORVH FRPPDQG GXUDWLRQ�

$5
VXFFHVVIXO

�)1R� ����� $5 VXFFHVVIXO

7KH FRPSOHWHG UHFORVH F\FOH ZDV VXFFHVVIXO� L�H� WKH
UHFODLP WLPH ZDV DEOH WR H[SLUH ZLWKRXW D QHZ IDXOW
HYHQW RFFXUULQJ�

'HILQLW�7ULS �)1R� ����� $5� GHILQLWLYH WULS

7KH V\VWHP FDUULHV RXW D GHILQLWLYH WULS LI WKH $5 LV
EORFNHG GXULQJ D GHDG WLPH RU LI D WULS FRPPDQG LV
LVVXHG ZLWK WKH $5 EORFNHG DW WKH VDPH WLPH� $IWHU D
GHILQLWLYH WULS� WKHUH LV QR IXUWKHU UHFORVH F\FOH�

&% $ODUP
6XSS

�)1R� ���� &% GURS�RII DODUP VXS�
SUHVVLRQ

7KLV PHVVDJH LV LVVXHG WR VXSSUHVV� ZLWKLQ UHFORVH
F\FOH� D VLJQDO RI WKH FLUFXLW EUHDNHUnV DX[LOLDU\ FRQ�
WDFW�

$5 &ORVH
&PG�

�)1R� ����� $5� &ORVH FRPPDQG

$IWHU D GHDG WLPH H[SLUHG� D UHFORVH FRPPDQG ZDV
LVVXHG�

5$5 =RQH 5HO� �)1R� ����� 5HOHDVH VLJQDO IRU 5$5
VWDJH

7KLV PHVVDJH LV LVVXHG ZKHQ WKH $5 LV UHDG\ WR FDUU\
RXW D UDSLG DXWR�UHFORVH�

'$5 =RQH
5HO�

�)1R� ����� 5HOHDVH VLJQDO IRU '$5
VWDJH

7KLV PHVVDJH LV LVVXHG ZKHQ WKH $5 LV UHDG\ WR FDUU\
RXW D GHOD\HG DXWR�UHFORVH�

������� ([HFXWLRQ RI $5

,I VWDUWLQJ SHUPLVVLRQ KDV EHHQ LVVXHG� DFWLRQ WLPH
5$5 7�$&7 IRU UDSLG DXWR�UHFORVH VWDUWV DW WKH VDPH
WLPH DV IDXOW GHWHFWLRQ� ,I WKH V\VWHP LVVXHV D 75,3
FRPPDQG EHIRUH WKH DFWLRQ WLPH KDV H[SLUHG� GHDG
WLPH 5$5 7�'($' RI UDSLG DXWR�UHFORVH LV VWDUWHG RQ
D GHSDUWLQJ WULS� 7KLV LV GHSHQGHQW RQ QR EORFNLQJ
EHLQJ SUHVHQW �VHH &KDSWHU ��������� ,I IXQFWLRQ !&%
UHDG\ LV URXWHG WR D ELQDU\ LQSXW� WKH VLJQDO PXVW EH
DFWLYH RQ WKLV LQSXW�
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0HWKRG RI 2SHUDWLRQ �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

,I QR EORFNLQJ RFFXUV EHIRUH WKH GHDG WLPH H[SLUHV�
DXWRPDWLF UHFORVLQJ� $5� LVVXHV D FORVH FRPPDQG�
:KHQ WKLV FRPPDQG LV LVVXHG� WKH UHFODLP WLPH� 7�
5(&/$,0 LV VWDUWHG� $W WKH VDPH WLPH� WKH V\VWHP
FDQFHOV WKH HQDEOH IRU UDSLG DXWR�UHFORVH �=RQH =�%
IRU GLVWDQFH SURWHFWLRQ� DQG HQDEOHV GHOD\HG DXWR�UH�
FORVH �=RQH =�/ IRU GLVWDQFH SURWHFWLRQ��
,I DQRWKHU IDXOW GRHV QRW RFFXU �L�H� QR IDXOW GHWHFWLRQ�
EHIRUH WKH UHFODLP WLPH H[SLUHV� WKH F\FOH LV FRQ�
VLGHUHG WR KDYH EHHQ FRPSOHWHG VXFFHVVIXOO\� 7KH
V\VWHP RXWSXWV WKH PHVVDJH $5 VXFFHVVIXO DQG DOO
WKH IXQFWLRQV DUH ]HURHG� 7KH V\VWHP HYDOXDWHV D IDXOW

WKDW RFFXUV DIWHU WKH UHFODLP WLPH DV D QHZ SRZHU
V\VWHP GLVWXUEDQFH�

)LJXUH ���� VKRZV WKH H[HFXWLRQ RI DQ XQVXFFHVVIXO
$5 � DQ H[LVWLQJ IDXOW ZDV QRW UHPRYHG� $IWHU RXWSXW
RI WKH FORVH FRPPDQG� DQRWKHU WULS DSSHDUV� EHIRUH
WKH UHFODLP WLPH KDV H[SLUHG� ZLWK GHOD\ WLPH 7�/ RI
]RQH =�/ WKDW LV DFWLYH DW WKLV WLPH� $W WKH VDPH WLPH�
WKH V\VWHP FDQFHOV WKH RQJRLQJ UHFODLP WLPH� 75HFODLP�
'HSHQGLQJ RQ WKH SDUDPHWHUL]DWLRQ� WKH V\VWHP
FDUULHV RXW D UHFORVH� ,Q )LJXUH ����� RQO\ RQH '$5
F\FOH LV SDUDPHWHUL]HG IRU WKH VHTXHQFH VKRZQ�

7�% 7�
7�/

.8

7:,5.

/8

7:,5.

)DXOW 'HWHFWLRQ

7ULS FRPPDQG

&ORVH FRP�
PDQG

'HDG WLPH

5$5 7DFW

'$5 7DFW

5$5 =RQH 5HO�

'$5 =RQH 5HO�

75HFODLP

'HILQLWLYH 7ULS

$5 6XFFHVVIXO

$5 1RW 5HDG\

5$5 7�

'($'

'$5 7�'($'

�VW $5 F\FOH �5$5�

75HFODLP
�QG $5 F\FOH �'$5�

)LJXUH ���� 8QVXFFHVVIXO ([HFXWLRQ RI $5 �5$5 DQG RQH '$5�

,I D WULS FRPPDQG DSSHDUV EHIRUH WKH DFWLRQ WLPH�
'$57DFW� RI WKH GHOD\HG DXWR�UHFORVH KDV H[SLUHG� WKH
V\VWHP VWDUWV GHDG WLPH '$5 7�'($' RI WKH GHOD\HG
DXWR�UHFORVH� $IWHU WKLV WLPH KDV H[SLUHG� D FORVH FRP�
PDQG LV LVVXHG� 6LQFH RQO\ RQH '$5 F\FOH LV SDUD�

PHWHUL]HG LQ WKH GHVFULEHG FDVH� WKH HQDEOH IRU WKH
GHOD\HG DXWR�UHFORVH LV FDQFHOOHG�

6LQFH DQ H[LVWLQJ IDXOW ZDV QRW UHPRYHG DQG QR
IXUWKHU '$5 F\FOHV ZHUH SDUDPHWHUL]HG� WKH IDXOWwww . 
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0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

GHWHFWLRQ DQG WKH GHILQLWLYH WULS DSSHDU DIWHU WLPH 7�
RI ]RQH =�� 7KH 'HILQLWLYH WULS PHVVDJH LV SHQGLQJ IRU
��� PV� 7KH UHFODLP WLPH WKDW ZDV VWDUWHG ZLWK IDXOW
GHWHFWLRQ LV FDQFHOOHG E\ WKH WULS� 7KH V\VWHP JHQHU�
DWHV WKH $5 QRW UHDG\ DW WKH VDPH WLPH DV WKH UH�
FODLP WLPH VWDUWV� ,W LV UHWDLQHG XQWLO WKH SDUDPHWHUL]HG
UHFODLP WLPH KDV H[SLUHG�

)LJXUH ���� VKRZV VXFFHVVIXO H[HFXWLRQ RI $5� WKH
IDXOW LV UHPRYHG GXULQJ WKH GHDG WLPH RI WKH UDSLG
DXWR�UHFORVH�

,Q WKLV FDVH� WKHUH LV QR IDXOW GHWHFWLRQ DIWHU WKH FORVH
FRPPDQG� VLQFH WKH IDXOW ZDV UHPRYHG GXULQJ WKH
GHDG WLPH RI WKH UDSLG DXWR�UHFORVH� 5$5 7�'($'�
$IWHU UHFODLP WLPH 7UHFODLP KDV H[SLUHG� WKH PHVVDJH
$5 VXFFHVVIXO DSSHDUV IRU ��� PV� 7KH V\VWHP WKHQ
UHOHDVHV WKH 5$5 ]RQH DQG DOO WKH $5 IXQFWLRQV DUH
]HURHG�

)DXOW 'HWHFWLRQ

7ULS FRPPDQG

&ORVH FRPPDQG

'HDG 7LPH

5$5 7DFW

'$5 7DFW

5$5 =RQH 5HO�

'$5 =RQH 5HO�

75HFODLP

'HILQLWLYH 7ULS

$5 VXFFHVVIXO

$5 QRW UHDG\

�VW $5 F\FOH �5$5�

7�%

5$5 7�

'($'

)LJXUH ���� 6XFFHVVIXO ([HFXWLRQ RI $5 �5$5�

������� %ORFNLQJ $5

%ORFNLQJ LV XVHG WR SUHYHQW VWDUWLQJ RI $5 RU WR WHU�
PLQDWH DQ DFWLYH F\FOH� 7KH IROORZLQJ RSWLRQV OHDG WR
EORFNLQJ RI WKH $5�

- )XQFWLRQ $5 LV VZLWFKHG RII E\ DQ LQWHUQDO RU DQ
H[WHUQDO VLJQDO RU DQ H[WHUQDO VLJQDO EORFNLQJ LV
SHQGLQJ DW WKH ELQDU\ LQSXW�

- 7KHUPR�SURWHFWLRQ WULSV�www . 
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0HWKRG RI 2SHUDWLRQ �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

- 8VLQJ SDUDPHWHU , /,0,7 $5 �$GGU� ����� LW LV
SRVVLEOH WR EORFN $5 LQ GHSHQGHQFH RQ WKH FXU�
UHQW� ,I WKH FXUUHQW WKUHVKROG IRU EORFNLQJ LV H[�
FHHGHG DW IDXOW GHWHFWLRQ� WKHUH LV D GHILQLWLYH WULS
�QR IXUWKHU $5 F\FOHV�� <RX FDQ GLVDEOH WKLV IXQF�
WLRQ E\ VHWWLQJ SDUDPHWHU , /,0,7 $5 WRÖ�

- ,Q WKH FDVH RI PDQXDO FORVLQJ� \RX FDQ EORFN WKH
$5 IRU WKH SDUDPHWHUL]HG WLPH 7�%/2&. 0&
�$GGU� ����� WKDW LV VHW XVLQJ SDUDPHWHU 0&
%/2&.p �$GGU� ������

,I IXQFWLRQ !0DQXDO &ORVH �)1R� ���� LV URXWHG WR
D ELQDU\ LQSXW� WKH VLJQDO PXVW EH DFWLYH RQ WKLV
LQSXW�

- 7KH ODVW RQH RI DOO WKH SDUDPHWHUL]HG F\FOHV ZDV
XQVXFFHVVIXO�

- ,I WKH SURWHFWLYH ORJLF WHOOV WKH $5 WKDW WKH UHYHUVH
SURWHFWLRQ KDV WULSSHG� \RX FDQ XVH SDUDPHWHU $5
5(9 %/2 �$GGU� ����� WR EORFN WKH $5� +RZHYHU�
WKLV LV RQO\ SRVVLEOH LI GLVWDQFH SURWHFWLRQ LV VHW WR
WKH GLUHFWLRQDO ]RQH�

����� 7KHUPDO 3URWHFWLRQ $XWR�5HFORVH
�7KHUPDO $5�

$IWHU D EULHI RYHUORDG� WKH WKHUPDO SURWHFWLRQ PD\ WULS�
,Q WKLV FDVH� WKH 7KHUPDO $5 KDV WKH MRE RI DXWR�UH�
FORVLQJ RQFH RU VHYHUDO WLPHV�

W

7

7+ 7ULS

7+�$5 'HDG
7LPH
7+�$5 &ORVH

7+�$5 75HFODLP

7+�$5 'HILQLWLYH 7ULS

7+�$5 6XFFHVVIXO

7+�$5 QRW UHDG\

75HFODLP

7(1'

721

)LJXUH ���� 8QVXFFHVVIXO ([HFXWLRQ RI 7KHUPDO $5 �WZR &\FOHV�
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0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

,I 7KHUPDO $5 �$GGU� ����� LV SDUDPHWHUL]HG� WKLV
IXQFWLRQ LV LQLWLDOO\ ]HURHG DIWHU \RX VZLWFK RQ WKH GH�
YLFH� 7KH V\VWHP UHOHDVHV WKH 7KHUPDO $5 LQ GHSHQG�
HQFH RQ WKH VHWWLQJ RI SDUDPHWHU 7+(50� $5 �$GGU�
����� DQG WKH VWDWXV RI ELQDU\ LQSXW IXQFWLRQ !&%
UHDG\ �)1R� ������ )LJXUH ���� VKRZV XQVXFFHVVIXO
H[HFXWLRQ RI DXWR�UHFORVLQJ ZLWK WZR F\FOHV�

$IWHU WULJJHULQJ E\ WKHUPDO SURWHFWLRQ� WKH V\VWHP
VWDUWV 7KHUPDO $5� 7KH GHDG WLPH� 7+�$5 GHDG WLPH�

LV D G\QDPLF YDULDEOH UDWKHU WKDQ D SDUDPHWHUL]DEOH
WLPH VWDJH� ,I WKH FRQWDFW OLQH H[FHHGV WKH WKUHVKROG
WHPSHUDWXUH�7(QG �$GGU� ����� RI WKH WKHUPDO SURWHF�
WLRQ WULS� LW LV VWDUWHG E\ D GHSDUWLQJ WULS FRPPDQG� 7+
75,3 RI WKH WKHUPDO SURWHFWLRQ� ,W H[SLUHV DV VRRQ DV
WKH WHPSHUDWXUH IDOOV EHORZ WKH WKUHVKROG�72Q� 7KH
YDOXH RI 72Q UHVXOWV IURP PXOWLSO\LQJ 7(QG E\ D
SDUDPHWUL]DEOH FRROLQJ IDFWRU �$GGU� ������

W

7

7+ 7ULS

7+�$5 'HDG 7LPH

7+�$5 &ORVH

7+�$5 75HFODLP

7+�$5 'HILQLWLYH 7ULS

7+�$5 6XFFHVVIXO

7+�$5 QRW UHDG\

7(1'

721

)LJXUH ���� 6XFFHVVIXO ([HFXWLRQ RI 7KHUPDO $5

,I WKHUH LV QR EORFNLQJ RI 7KHUPDO $5 GXULQJ WKH GHDG
WLPH� WKH V\VWHP JHQHUDWHV D FORVH FRPPDQG ODVWLQJ
7�&/26( �$GGU� ������ $W WKH VDPH WLPH� WKH UHFODLP
WLPH� 7�5(&/$,0�7+ �$GGU� ����� LV VWDUWHG� ,I WKH
WKHUPDO SURWHFWLRQ WULSV DJDLQ GXULQJ WKH UHFODLP WLPH�
DQRWKHU UHFORVH F\FOH LV WULJJHUHG�

7KLV SURFHGXUH LV UHSHDWHG LQ DFFRUGDQFH ZLWK WKH
QXPEHU RI F\FOHV SDUDPHWHUL]HG LQ 7+�$5 1R �$GGU�
������ 'XULQJ WKH ODVW SDUDPHWHUL]HG F\FOH� WKH 7KHU�
PDO $5 LV LQWHUQDOO\ EORFNHG� 7KH VXEVHTXHQW WULS E\
WKHUPDO SURWHFWLRQ LV D GHILQLWLYH WULS�
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0HWKRG RI 2SHUDWLRQ �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

,I� DIWHU WKH UHFODLP WLPH KDV H[SLUHG� WKH FRQWDFW OLQH
WHPSHUDWXUH LV QRW EHORZ WKH WKUHVKROG RI WKH FORVLQJ
ORFN�RXW WHPSHUDWXUH� 72Q� WKH VXEVHTXHQW WULS E\ WKH
WKHUPDO SURWHFWLRQ LV D GHILQLWLYH WULS� 7KHUH DUH QR
IXUWKHU UHFORVLQJ F\FOHV� )RU WKLV UHDVRQ� WKH VHWWLQJ RI
7+ $5 7UHFODLP PXVW EH JUHDWHU WKDQ WKH WLPH WKDW LV
QHHGHG WR IDOO EHORZ WKH WKUHVKROG WHPSHUDWXUH� 72Q�

)LJXUH ���� VKRZV VXFFHVVIXO H[HFXWLRQ RI UHFORVLQJ�
,Q WKLV FDVH� WKH UHFODLP WLPH H[SLUHV ZLWKRXW WKHUPDO
SURWHFWLRQ EHLQJ WULSSHG DJDLQ� $IWHU WKH UHFODLP WLPH
KDV H[SLUHG� WKH FRQWDFW ZLUH WHPSHUDWXUH LV EHORZ
WKH WKUHVKROG WHPSHUDWXUH RI WKH FORVLQJ ORFN�RXW 72Q�

7KHUPDO $5 LV UHSRUWHG DV EHLQJ VXFFHVVIXO E\ 7K�$5
VXFFHVV�

<RX VKRXOG QRWH WKDW LI WKH WKHUPDO SURWHFWLRQ FDUULHV
RXW WULSSLQJ� WKH DXWR�UHFORVH IXQFWLRQ� $5� ZKLFK LV
GHVFULEHG LQ &KDSWHU ������ LV EORFNHG IRU DOO WKH RWKHU
SURWHFWLRQ VWDJHV� ,Q WKLV FDVH� RQO\ WKH 7KHUPDO $5
FDQ FDUU\ RXW DQ DXWR�UHFORVH� ,Q WKH HYHQW RI D IDXOW
GHWHFWLRQ� WKH WKHUPDO $5 LWVHOI LV LPPHGLDWHO\
EORFNHG E\ D SURWHFWLYH IXQFWLRQ�

7KH ELQDU\ LQSXW DQG RXWSXW IXQFWLRQV FRUUHVSRQG WR
WKRVH RI WKH $5 �VHH &KDSWHU ���������

��� $GGLWLRQDO )XQFWLRQV

����� 8VHU�'HILQHG $QQXQFLDWLRQV

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP KDV IRXU XVHU�GHILQHG DQQXQFL�
DWLRQV� HDFK RI WKHP KDV D WLPH VWDJH DVVLJQHG WR LW�
(DFK RI WKHVH IRXU WLPH VWDJHV FDQ EH VWDUWHG YLD D
VHSDUDWH ELQDU\ LQSXW �)1R� ���� ���� ���� ����� <RX
VHW WKH GHOD\ WLPH� 7$1181&� VHSDUDWHO\ IRU HDFK WLPH
VWDJH �$GGU� ����� ����� ����� ������

7ULJJHULQJ D WLPH VWDJH YLD D ELQDU\ LQSXW OHDGV WR RXW�
SXW RI DQ DQQXQFLDWLRQ DIWHU WKH GHOD\ WLPH� 7$1181&�
KDV H[SLUHG� <RX FDQ GHILQH WKH DQQXQFLDWLRQV \RXU�
VHOI DQG PDUVKDO WKHP RQ DQQXQFLDWRU UHOD\V� /('V
DQG WULS UHOD\V�

7KH GHVFULEHG IXQFWLRQDOLW\ PDNHV LW SRVVLEOH� IRU
H[DPSOH� WR LQWHJUDWH WKH DQQXQFLDWLRQV RI SURWHFWLYH
GHYLFHV WKDW GR QRW KDYH DQ\ LQWHUIDFHV WKDW DUH H[WHU�
QDOO\ DYDLODEOH�

����� 7ULJJHULQJ &KHFN )XQFWLRQV

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP PDNHV LW SRVVLEOH WR HDVLO\ FKHFN
WKH WULSSLQJ FLUFXLWV DQG WKH FLUFXLW EUHDNHU� 7KHUH DUH
WZR GLIIHUHQW FKHFN SURFHGXUHV�

- &LUFXLW EUHDNHU FKHFNLQJ E\ GHILQLWLYH WULS� WKLV SUR�
FHGXUH LV VXLWDEOH IRU HYHU\ GHYLFH�

- &LUFXLW EUHDNHU FKHFNLQJ E\ D 75,3�&/26( F\FOH�
WKLV SURFHGXUH LV VXLWDEOH IRU GHYLFHV WKDW KDYH WKH
DXWR�UHFORVH IXQFWLRQ �SDUDPHWHU EORFN ������

7KH IROORZLQJ FRQGLWLRQV PXVW EH PHW IRU ERWK FKHFN�
LQJ SURFHGXUHV�

- 1R IDXOW GHWHFWLRQ RI DQ\ SURWHFWLYH IXQFWLRQ RI WKH
GHYLFH PD\ EH SUHVHQW�

- 7KH FLUFXLW EUHDNHU PXVW EH FORVHG EHIRUH VZLWFK�
LQJ RII� 7KLV FDQ RQO\ EH UHTXLUHG LI WKH DX[LOLDU\
FRQWDFW RI WKH FLUFXLW EUHDNHU LQIRUPV WKH GHYLFH RI
LWV SRVLWLRQ YLD D ELQDU\ LQSXW�

)RU FKHFNLQJ E\ D 75,3�&/26( F\FOH� WKH FRQGLWLRQV
IRU UHFORVLQJ PXVW DOVR EH PHW�

- 7KH FLUFXLW EUHDNHU PXVW EH RSHQ EHIRUH FORVLQJ�
7KLV FDQ RQO\ EH UHTXLUHG LI WKH DX[LOLDU\ FRQWDFW RI
WKH FLUFXLW EUHDNHU LQIRUPV WKH GHYLFH RI LWV SRVL�
WLRQ YLD D ELQDU\ LQSXW�

- 7KH $5 PXVW EH DFWLYDWHG�

- 7KH $5 PD\ QRW EH EORFNHG�
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0HWKRG RI 2SHUDWLRQ�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

:LWK ERWK FKHFNLQJ SURFHGXUHV� \RX FDQ FKRRVH
ZKLFK FRLO LV WR EH FKHFNHG� L�H� WKH PDLQ FRLO� WKH
EDFN�XS FRLO RU ERWK�

$IWHU \RX HQWHU WKH FRGHZRUG� FKHFNLQJ LV WULJJHUHG
YLD WKH LQWHJUDWHG RSHUDWRU SDQHO RU WKH IURQW RSHUDW�

LQJ LQWHUIDFH� :LWK DFWLYDWLRQ YLD D ELQDU\ LQSXW� ZKLFK
LV DOVR SRVVLEOH� \RX GR QRW QHHG WR HQWHU D
FRGHZRUG� 'HSHQGLQJ RQ WKH VWDWXV FRQGLWLRQV� WKH
SURWHFWLRQ SURYLGHV WKH DSSURSULDWH UHWXUQ LQIRUPD�
WLRQ�

��� +DQGOLQJ $QQXQFLDWLRQV� )DXOWV DQG 0HDVXUHG 9DOXHV

����� 6LJQDO 3URFHVVLQJ

$IWHU D GLVWXUEDQFH LQ WKH SRZHU V\VWHP� LW LV LPSRUW�
DQW WR KDYH LQIRUPDWLRQ DERXW WKH UHVSRQVH RI WKH
SURWHFWLRQ GHYLFH DQG WKH PHDVXULQJ YDULDEOHV WR EH
DEOH WR H[DFWO\ DQDO\]H WKH FRXUVH RI WKH GLVWXUEDQFH�
)RU WKLV� WKH GHYLFH KDV D VLJQDO SURFHVVLQJ IDFLOLW\
WKDW IXQFWLRQV LQ WKUHH ZD\V�

������� 'LVSOD\V DQG %LQDU\ 2XWSXWV
�6LJQDO 5HOD\V�

7KH V\VWHP LQGLFDWHV LPSRUWDQW HYHQWV DQG VWDWXV
FRQGLWLRQV E\ PHDQV RI /('V RQ WKH IURQW SDQHOV� ,Q
DGGLWLRQ� WKH PRGXOHV FRQWDLQ VLJQDO UHOD\V IRU UHPRWH
VLJQDOOLQJ� 0RVW RI WKH DQQXQFLDWLRQV DQG GLVSOD\V FDQ
EH PDUVKDOOHG� L�H� DVVLJQHG GLIIHUHQWO\ WR WKH H[�
ZRUNV GHIDXOW VHWWLQJV� &KDSWHU ��� FRQWDLQV D GH�
WDLOHG GHVFULSWLRQ RI WKH GHOLYHU\ FRQGLWLRQ DQG WKH
PDUVKDOOLQJ RSWLRQV�

7KH VLJQDO UHOD\V DUH QRW VWRUHG DQG IDOO EDFN DIWHU WKH
FULWHULRQ WR EH VLJQDOOHG QR ORQJHU DSSOLHV� <RX FDQ
SDUDPHWHUL]H ZKHWKHU WKH /('V DUH WR RSHUDWH VWRUHG
RU QRW�

7KH /(' PHPRULHV DUH EDWWHU\�EXIIHUHG LQ FDVH WKH
DX[LOLDU\ VXSSO\ IDLOV DQG DUH UHVHW

- ORFDOO\ E\ SUHVVLQJ WKH UHVHW EXWWRQ RQ WKH GHYLFH�

- UHPRWHO\ E\ HQHUJL]LQJ WKH UHVHW UHOD\�

- DXWRPDWLFDOO\ DW WKH VWDUW RI HYHU\ JHQHUDO IDXOW
GHWHFWLRQ�

6RPH GLVSOD\V DQG UHOD\V LQGLFDWH VWDWXV FRQGLWLRQV�
WKH\ VKRXOG QRW EH VWRUHG� ,W LV DOVR QRW SRVVLEOH WR
UHVHW WKHP XQWLO WKH FULWHULRQ WR EH VLJQDOOHG KDV EHHQ
FDQFHOOHG� 7KLV DSSOLHV LQ SDUWLFXODU WR VWDWXV PHVV�

DJHV VXFK DV $X[LOLDU\ VXSSO\ PLVVLQJ� (PHU� 2))�
HWF�

$ JUHHQ /(' �6HUYLFH� VKRZV WKDW WKH XQLW LV UHDG\ IRU
XVH� ,W FDQQRW EH UHVHW DQG OLJKWV XS ZKHQ WKH PLFUR�
SURFHVVRU LV RSHUDWLQJ SURSHUO\ DQG WKHUH LV QR GHYLFH
IDXOW� 7KH /(' JRHV RXW LI WKH PLFURSURFHVVRUnV DXWR�
PDWLF FRQWURO GHWHFWV D GLVWXUEDQFH RU LI WKH DX[LOLDU\
VXSSO\ LV PLVVLQJ�

,I WKHUH LV DQ DX[LOLDU\ VXSSO\ DQG DQ LQWHUQDO GHYLFH
IDXOW� WKH UHG /(' �%ORFNHG� OLJKWV XS DQG EORFNV WKH
GHYLFH�

������� ,QIRUPDWLRQ YLD 'LVSOD\ )LHOG RU 2SHUDWRU
3DQHO

<RX FDQ UHDG RII HYHQWV DQG VWDWXV FRQGLWLRQV RQ WKH
GLVSOD\ ILHOG RQ WKH GHYLFHnV IURQW SDQHO� ,W LV DOVR
SRVVLEOH WR FRQQHFW D 3& WR WKH IURQW RSHUDWLQJ LQWHU�
IDFH WR ZKLFK WKH V\VWHP FDQ WUDQVIHU WKH LQIRUPDWLRQ�

,Q WKH LGOH VWDWH� L�H� ZKLOH QR SRZHU V\VWHP GLVWXUEDQFH
LV SUHVHQW� HDFK RI WKH WZR OLQHV RI WKH GLVSOD\ ILHOG
VKRZ RQH VHOHFWDEOH SLHFH RI RSHUDWLQJ LQIRUPDWLRQ
�JHQHUDOO\ DQ RSHUDWLRQDO PHDVXUHG YDOXH�� ,Q WKH HYHQW
RI D SRZHU V\VWHP GLVWXUEDQFH� WKH V\VWHP GLVSOD\V
LQVWHDG LQIRUPDWLRQ DERXW WKH IDXOW� H�J� WKH WLPH IURP
IDXOW GHWHFWLRQ WR WULSSLQJ� ZKLFK \RX FDQ DOVR VHOHFW�
$IWHU DFNQRZOHGJLQJ WKHVH IDXOW DQQXQFLDWLRQV� WKH V\V�
WHP GLVSOD\V WKH LGOH LQIRUPDWLRQ DJDLQ� $FNQRZOHGJH�
PHQW LV WKH VDPH DV UHVHWWLQJ VDYHG /(' GLVSOD\V�

,Q DGGLWLRQ� WKH GHYLFH KDV VHYHUDO HYHQW EXIIHUV� H�J�
IRU RSHUDWLRQDO DQQXQFLDWLRQV� VZLWFKLQJ VWDWLVWLFV DQG
IDXOW DQQXQFLDWLRQV �VHH &KDSWHU ������� $ EDWWHU\ SUH�
YHQWV GDWD ORVV LQ WKH HYHQW RI DQ DX[LOLDU\ VXSSO\ IDLO�
XUH� <RX FDQ GLVSOD\ WKHVH DQQXQFLDWLRQV DQG DOO WKH
DYDLODEOH RSHUDWLRQDO PHDVXUHG YDOXHV DW DQ\ WLPH RQ
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WKH LQWHJUDWHG RSHUDWRU SDQHO� \RX FDQ DOVR WUDQVIHU
WKHP WR D 3& DFURVV WKH VHULDO LQWHUIDFH�

)ROORZLQJ D SRZHU V\VWHP GLVWXUEDQFH� \RX FDQ UHDG
RXW LPSRUWDQW LQIRUPDWLRQ� H�J� IDXOW GHWHFWLRQ DQG
WULSSLQJ� DERXW WKH FRXUVH RI WKH GLVWXUEDQFH� 7KH
V\VWHP WLPHVWDPSV WKH VWDUW RI WKH GLVWXUEDQFH ZLWK
WKH UHDO�WLPH FORFN WLPH� 7KH FRXUVH RI WKH GLVWXUE�
DQFH LV JLYHQ D WLPH UHODWLYH WR WKH LQVWDQW RI IDXOW
GHWHFWLRQ� 7KLV PHDQV WKDW LW LV SRVVLEOH WR GHWHFW WKH
GXUDWLRQ WR WULSSLQJ DQG WR IDOO EDFN RI WKH WULS FRP�
PDQG� 7KH WLPH LQIRUPDWLRQ KDV D UHVROXWLRQ RI � PV�
,W LV DOVR SRVVLEOH WR XVH D 3& DQG WKH ',*6,9 RSHUDW�
LQJ DQG HYDOXDWLRQ VRIWZDUH WR RXWSXW WKH HYHQWV� <RX
KDYH WKH RSWLRQ RI ORJJLQJ WKH GDWD RQ WKH FRQQHFWHG
SULQWHU RU VDYLQJ LW WR IORSS\ GLVN IRU ODWHU HYDOXDWLRQ�

7KH SURWHFWLRQ GHYLFH VDYHV WKH DQQXQFLDWLRQ ORJV RI
WKH ODVW WZHOYH SRZHU V\VWHP GLVWXUEDQFHV� ,I D WKLU�
WHHQWK IDXOW RFFXUV� WKH ROGHVW HYHQW LQ WKH IDXOW PHP�
RU\ LV FOHDUHG� $ SRZHU V\VWHP IDXOW VWDUWV ZKHQ WKH
V\VWHP GHWHFWV WKH IDXOW GXH WR SLFN�XS RI DQ\ SURWHF�
WLRQ DQG HQGV ZKHQ WKH H[FLWDWLRQ RI WKH ODVW IDXOW IDOOV
EDFN�

������� ,QIRUPDWLRQ YLD WKH 6HULDO ,QWHUIDFH

<RX FDQ DGGLWLRQDOO\ WUDQVIHU VWRUHG LQIRUPDWLRQ YLD WKH
V\VWHP LQWHUIDFH WR WKH VXEVWDWLRQ FRQWURO DQG SURWHF�
WLRQ V\VWHP� H�J� WKH 6,(0(16 /6$ ���� 'DWD LV
WUDQVIHUUHG XVLQJ D ',1 ������VWDQGDUG SURWRFRO RU
\RX FDQ SDUDPHWHUL]H WKH 9'(:�=9(,�VWDQGDUG SURWR�
FRO�

����� )DXOW 5HFRUGLQJ

7KH V\VWHP UHFRUGV WKH LQVWDQWDQHRXV YDOXHV RI
PHDVXUHG YDULDEOHV X DQG L DW �� VDPSOLQJ YDOXHV SHU
SRZHU V\VWHP SHULRG DQG VWRUHV WKHP LQ D FLUFXODWLQJ
EXIIHU� ,Q WKH HYHQW RI D IDXOW� WKH V\VWHP VWRUHV WKH
GDWD IRU D SHULRG WKDW \RX FDQ VHW� EXW ZKLFK PD\ EH D
PD[LPXP RI ILYH VHFRQGV ORQJ� 8S WR HLJKW IDXOW HY�
HQWV FDQ EH VWRUHG LQ WKLV DUHD� ,I D QHZ IDXOW RFFXUV�
WKH IDXOW PHPRU\ LV XSGDWHG DXWRPDWLFDOO\ WKXV PDN�
LQJ DFNQRZOHGJHPHQW XQQHFHVVDU\�

$ 3& FDQ UHDG RXW WKH GDWD YLD WKH RSHUDWLQJ LQWHUIDFH
DQG WKHQ SURFHVV LW XVLQJ WKH ',*6,9 RSHUDWLQJ DQG
HYDOXDWLRQ VRIWZDUH� 7KH YROWDJH DQG WKH FXUUHQW DUH
UHIHUUHG WR WKHLU PD[LPXP YDOXHV� VWDQGDUGL]HG WR WKH
UDWHG YDOXH DQG SUHSDUHG IRU GLVSOD\ LQ JUDSKLF IRUP�
,Q DGGLWLRQ� VLJQDOV DUH ORJJHG DV ELQDU\ WUDFHV
�PDUNHUV�� H�J� )DXOW GHWHFWLRQ DQG 7ULSSLQJ�

,W LV DOVR SRVVLEOH WR XSORDG IDXOW GDWD YLD WKH VHULDO
V\VWHP LQWHUIDFH WR D FHQWUDO XQLW� $SSURSULDWH SUR�
JUDPV LQ WKH FHQWUDO XQLW HYDOXDWH WKH GDWD� ,Q WKLV
FRQQHFWLRQ� WKH FXUUHQWV DUH UHIHUUHG WR WKHLU PD[L�
PXP YDOXHV� VWDQGDUGL]HG WR WKH UDWHG YDOXH DQG SUH�
SDUHG IRU GLVSOD\ LQ JUDSKLF IRUP� ,Q DGGLWLRQ� VLJQDOV
DUH ORJJHG DV ELQDU\ WUDFHV �PDUNHUV�� H�J� )DXOW
GHWHFWLRQ DQG 7ULSSLQJ�

:KHQ XSORDGLQJ WR D FHQWUDO GHYLFH� SROOLQJ FDQ EH
FDUULHG RXW DXWRPDWLFDOO\ ZLWK WKH RSWLRQ RI SROOLQJ
DIWHU HYHU\ SLFN�XS RI WKH SURWHFWLRQ RU RQO\ DIWHU WULS�
SLQJ� ,Q WKLV FRQWH[W� WKH IROORZLQJ DSSOLHV�

- 7KH SURWHFWLRQ VLJQDOV WKH IDFW WKDW IDXOW GDWD DUH
UHDG\ WR EH SROOHG�

- 7KH V\VWHP NHHSV WKH GDWD UHDG\ IRU SROOLQJ XQWLO
WKH PHPRU\ LV RYHUZULWWHQ E\ QHZ IDXOWV�

- 7KH FHQWUDO XQLW FDQ SUHPDWXUHO\ FDQFHO RQJRLQJ
GLVSRVDO �SROOLQJ��

����� 2SHUDWLRQDO 0HDVXUHPHQW DQG 0HDVXUH�
PHQW 7UDQVIRUPLQJ

7KH U�P�V� YDOXHV RI WKH YDOXHV OLVWHG EHORZ DUH DYDLO�
DEOH IRU ORFDO SROOLQJ RU GDWD WUDQVIHU�

- SULPDU\ FRQWDFW OLQH FXUUHQW LQ DPSHUHV DV ZHOO DV
LQ SHUFHQW RI WKH UDWHG GHYLFH FXUUHQW�

- SULPDU\ FRQWDFW OLQH YROWDJH LQ NLORYROW DV ZHOO DV LQ
SHUFHQW RI WKH UDWHG GHYLFH YROWDJH�

- FDOFXODWHG IUHTXHQF\ LQ +]�
- WHPSHUDWXUH RI FRQWDFW OLQH LQ GHJUHHV &�
- DPELHQW WHPSHUDWXUH LQ GHJUHHV &�
- RSHUDWLQJ UHVLVWDQFH DQG UHDFWDQFH LQ 8�
- RSHUDWLQJ SKDVH DQJOH LQ GHJUHHV�

:KLOH QR IDXOW GHWHFWLRQ LV SHQGLQJ� WKH V\VWHP FRQ�
VWDQWO\ XSGDWHV WKHVH YDOXHV�
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� 3UHSDUDWRU\ 0HDVXUHV

:DUQLQJ
7KH VXFFHVVIXO DQG VDIH RSHUDWLRQ RI WKLV GHYLFH LV GHSHQGHQW RQ SURSHU KDQGOLQJ DQG LQ�
VWDOODWLRQ E\ TXDOLILHG SHUVRQQHO XQGHU REVHUYDQFH RI DOO ZDUQLQJV DQG KLQWV FRQWDLQHG LQ
WKLV PDQXDO�

,Q SDUWLFXODU WKH JHQHUDO HUHFWLRQ DQG VDIHW\ UHJXODWLRQV �H�J� ,(&� ',1� 9'(� RU QDWLRQDO
VWDQGDUGV� UHJDUGLQJ WKH FRUUHFW XVH RI KRLVWLQJ JHDU PXVW EH REVHUYHG� 1RQrREVHUYDQFH
FDQ UHVXOW LQ GHDWK� SHUVRQDO LQMXU\ RU VXEVWDQWLDO SURSHUW\ GDPDJH�

��� 8QSDFNLQJ DQG 5HSDFNLQJ WKH 'HYLFH

:KHQ GLVSDWFKHG IURP WKH IDFWRU\� WKH HTXLSPHQW LV
SDFNHG LQ DFFRUGDQFH ZLWK WKH JXLGHOLQHV ODLG GRZQ LQ
,(& ���r��� ZKLFK VSHFLILHV WKH LPSDFW UHVLVWDQFH
RI SDFNDJLQJ�

7KLV SDFNLQJ VKDOO EH UHPRYHG ZLWK FDUH� ZLWKRXW
IRUFH DQG ZLWKRXW WKH XVH RI LQDSSURSULDWH WRROV� 7KH
HTXLSPHQW VKRXOG EH YLVXDOO\ FKHFNHG WR HQVXUH WKDW

WKHUH DUH QR H[WHUQDO WUDFHV RI GDPDJH�

7KH WUDQVSRUW SDFNLQJ FDQ EH UHrXVHG IRU IXUWKHU
WUDQVSRUW ZKHQ DSSOLHG LQ WKH VDPH ZD\� ,I DOWHUQDWLYH
SDFNLQJ LV XVHG� WKLV PXVW DOVR SURYLGH WKH VDPH GH�
JUHH RI SURWHFWLRQ DJDLQVW PHFKDQLFDO VKRFN� DV ODLG
GRZQ LQ ,(& ���r��r� FODVV � DQG ,(& ���r��r�
FODVV ��

��� 3UHSDULQJ IRU 2SHUDWLRQ

7KH RSHUDWLQJ FRQGLWLRQV PXVW DFFRUG ZLWK 9'(
��������� DQG 9'( ���� SDUW ������� RU FRUUHVSRQGLQJ
QDWLRQDO VWDQGDUGV IRU HOHFWULFDO SRZHU LQVWDOODWLRQV�

&DXWLRQ
7KH PRGXOHV RI GLJLWDO UHOD\V FRQWDLQ &026 FLUFXLWV� 7KHVH VKDOO QRW EH ZLWKGUDZQ RU LQ�
VHUWHG XQGHU OLYH FRQGLWLRQV� 7KH PRGXOHV PXVW EH VR KDQGOHG WKDW DQ\ SRVVLELOLW\ RI
GDPDJH GXH WR VWDWLF HOHFWULFDO FKDUJHV LV H[FOXGHG� 'XULQJ DQ\ QHFHVVDU\ KDQGOLQJ RI
LQGLYLGXDO PRGXOHV WKH UHFRPPHQGDWLRQV UHODWLQJ WR WKH KDQGOLQJ RI HOHFWURVWDWLFDOO\
HQGDQJHUHG FRPSRQHQWV �((&� PXVW EH REVHUYHG� ,Q LQVWDOOHG FRQGLWLRQV� WKH PRGXOHV
DUH LQ QR GDQJHU�
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����� 0RXQWLQJ DQG &RQQHFWLRQ

������� 9HUVLRQ �6$�������
�
%


 IRU 3DQHO
)OXVK 0RXQWLQJ RU IRU &XELFOH
,QVWDOODWLRQ

- 6HFXUH WKH XQLW ZLWK IRXU VFUHZV WR WKH SDQHO� )RU
GLPHQVLRQV UHIHU WR &KDSWHU ����

- 0DNH D VROLG ORZrRKPLF DQG ORZrLQGXFWLYH RSHU�
DWLRQDO HDUWK FRQQHFWLRQ EHWZHHQ WKH HDUWKLQJ
VXUIDFH DW WKH VLGH RI WKH XQLW XVLQJ DW OHDVW RQH
VWDQGDUG VFUHZ 0�� DQG WKH HDUWKLQJ FRQWLQXLW\
V\VWHP RI WKH SDQHO� UHFRPPHQGHG JURXQGLQJ
VWUDS ',1 ����� IRUP $�

- 0DNH FRQQHFWLRQV YLD VFUHZHG WHUPLQDOV�

������� 9HUVLRQ �6$�������
�
&


 IRU ,Q�
VWDOODWLRQ LQ &RQWURO %RDUG RU 6ZLWFKLQJ
&DELQHW

- /LIW XS ERWK ODEHOOLQJ VWULSV RQ WKH OLG RI WKH XQLW
DQG UHPRYH FRYHU WR JDLQ DFFHVV WR IRXU KROHV IRU
WKH IL[LQJ VFUHZV�

- ,QVHUW WKH XQLW LQWR WKH SDQHO FXWrRXW DQG VHFXUH LW
ZLWK WKH IL[LQJ VFUHZV� )RU GLPHQVLRQV UHIHU WR
&KDSWHU ����

- &RQQHFW HDUWKLQJ VFUHZ RQ WKH UHDU RI WKH XQLW WR
WKH SURWHFWLYH HDUWK RI WKH SDQHO RU FXELFOH�

- 0DNH D VROLG ORZrRKPLF DQG ORZrLQGXFWLYH RSHU�
DWLRQDO HDUWK FRQQHFWLRQ EHWZHHQ WKH HDUWKLQJ�
VXUIDFH DW WKH UHDU RI WKH XQLW XVLQJ DW OHDVW RQH
VWDQGDUG VFUHZ 0�� DQG WKH HDUWKLQJ FRQWLQXLW\
V\VWHP RI WKH SDQHO RU FXELFOH� UHFRPPHQGHG
JURXQGLQJ VWUDS ',1 ����� IRUP $�

- 0DNH FRQQHFWLRQV YLD WKH VFUHZHG RU VQDSrLQ
WHUPLQDOV RI WKH VRFNHWV RI WKH KRXVLQJ� 2EVHUYH
ODEHOOLQJ RI WKH LQGLYLGXDO FRQQHFWRU PRGXOHV WR
HQVXUH FRUUHFW ORFDWLRQ�

����� &KHFNLQJ WKH 5DWHG 'DWD

7KH UDWHG GDWD RI WKH XQLW PXVW EH FKHFNHG DJDLQVW
WKH SODQW GDWD� 7KLV DSSOLHV LQ SDUWLFXODU WR WKH DX[LOL�

DU\ YROWDJH DQG WKH UDWHG FXUUHQW RI WKH FXUUHQW WUDQV�
IRUPHUV ��6$��� RQO\��

����� $GDSWLQJ WKH &RQWURO 9ROWDJH IRU WKH
%LQDU\ ,QSXWV

$V GHOLYHUHG� WKH ELQDU\ LQSXWV DUH VHW VXFK WKDW LW LV
SRVVLEOH WR XVH DV WKH FRQWURO YDULDEOH GLUHFW YROWDJHV
LQ WKH HQWLUH ZRUNLQJ UDQJH EHWZHHQ �� 9 DQG ��� 9�
:LWK KLJKHU UDWHG V\VWHP�VLGH YROWDJHV ���� 9� DQG
DERYH�� LW PD\ EH VHQVLEOH WR JLYH WKH ELQDU\ LQSXWV D
KLJKHU RSHUDWLQJ WKUHVKROG WR LQFUHDVH WKH VWDWLF
VLJQDO�WR�QRLVH UDWLR�

7R ILW D ELQDU\ LQSXW ZLWK WKH LQFUHDVHG RSHUDWLQJ
WKUHVKROG RI DSSUR[LPDWHO\ �� 9� \RX PXVW RSHQ RQH
VROGHUHG MXPSHU �:� WR :�� RQ EDVLF PRGXOH (36��
LQ HDFK FDVH�

,QFUHDVLQJ WKH RSHUDWLQJ WKUHVKROG RI WKH ELQDU\ LQ�
SXWV RQ PRGXOH 0($�� LV GRQH E\ PRYLQJ MXPSHU
SOXJV ;�� WR ;�� IURP SRVLWLRQ ��� WR SRVLWLRQ ����

7KH OD\RXW RI VROGHUHG MXPSHUV DQG MXPSHU SOXJV RQ
WKH LQGLYLGXDO PRGXOHV LV VKRZQ LQ &KDSWHU 5�� RI WKH
5HIHUHQFH 6HFWLRQ�

����� &KHFNLQJ WKH &RQQHFWLRQV

*HQHUDO DQG FRQQHFWLRQ GLDJUDPV DUH VKRZQ LQ
FKDSWHU 5��� 7KH PDUVKDOOLQJ SRVVLELOLWLHV RI WKH ELQDU\
LQSXWV DQG RXWSXWV DUH GHVFULEHG LQ &KDSWHU ����

:DUQLQJ
6RPH RI WKH IROORZLQJ WHVW VWHSV DUH
FDUULHG RXW LQ SUHVHQFH RI KD]DUGRXV
YROWDJHV� 7KH\ VKDOO EH SHUIRUPHG E\
TXDOLILHG SHUVRQQHO RQO\ ZKLFK LV WKRU�
RXJKO\ IDPLOLDU ZLWK DOO VDIHW\ UHJXOD�
WLRQV DQG SUHFDXWLRQDU\ PHDVXUHV DQG
SD\ GXH DWWHQWLRQ WR WKHP� 1RQrREVHUY�
DQFH FDQ UHVXOW LQ VHYHUH SHUVRQDO LQ�
MXU\�
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- 6ZLWFK RII WKH FLUFXLW EUHDNHUV IRU WKH GF VXSSO\
DQG WKH YROWDJH WUDQVIRUPHU FLUFXLWV�

- &KHFN WKH FRQWLQXLW\ RI DOO WKH FXUUHQW DQG YROWDJH
WUDQVIRUPHU FLUFXLWV DJDLQVW WKH SODQW DQG FRQQHF�
WLRQ GLDJUDPV�

� $UH WKH FXUUHQW WUDQVIRUPHUV FRUUHFWO\ HDUWKHG"
� ,V WKH SKDVH UHODWLRQVKLS RI WKH FXUUHQW WUDQV�

IRUPHUV FRUUHFW"
� $UH WKH YROWDJH WUDQVIRUPHUV FRUUHFWO\ HDUWKHG"
� ,V WKH SKDVH UHODWLRQVKLS RI WKH YROWDJH WUDQV�

IRUPHUV FRUUHFW"

- (QVXUH WKDW WKH PLQLDWXUH VOLGH VZLWFK RQ WKH IURQW
SODWH LV LQ WKH p2))p SRVLWLRQ �VHH )LJXUHV ��� DQG
�����

- )LW D GF DPPHWHU LQ WKH DX[LOLDU\ SRZHU FLUFXLW�
UDQJH DSSUR[� ��� $ WR � $�

- &ORVH WKH EDWWHU\ VXSSO\ FLUFXLW EUHDNHU� FKHFN SR�
ODULW\ DQG PDJQLWXGH RI YROWDJH DW WKH WHUPLQDOV RI
WKH XQLW RU DW WKH FRQQHFWRU PRGXOH�

- 7KH PHDVXUHG FXUUHQW FRQVXPSWLRQ VKRXOG EH
LQVLJQLILFDQW� 7UDQVLHQW PRYHPHQW RI WKH DPPHWHU
SRLQWHU RQO\ LQGLFDWHV WKH FKDUJLQJ FXUUHQW RI WKH
VWRUDJH FDSDFLWRUV�

- 3XW WKH PLQLDWXUH VOLGH VZLWFK RI WKH IURQW SODWH LQ
WKH p21p SRVLWLRQ� 7KH XQLW VWDUWV XS DQG� RQ
FRPSOHWLRQ RI WKH UXQrXS SHULRG� WKH JUHHQ /('
RQ WKH IURQW FRPHV RQ DW PRVW ��� VHF WKH UHG
/(' JHWV RII DIWHU DW PRVW � VHF�

- &ORVH WKH YROWDJH WUDQVIRUPHU P�F�E� �VHFRQGDU\
FLUFXLW��

- 5HPRYH GF DPPHWHU� UHFRQQHFW WKH DX[LOLDU\
YROWDJH OHDGV�

- &KHFN WKURXJK WKH WULSSLQJ FLUFXLWV WR WKH FLUFXLW
EUHDNHU�

- &KHFN WKURXJK WKH FRQWURO ZLULQJ WR DQG IURP RWKHU
GHYLFHV�

- &KHFN WKH VLJQDO FLUFXLWV�

- 5HFORVH WKH SURWHFWLYH P�F�E�nV�

����� &KHFNLQJ WKH 'DWD &RQQHFWLRQ WR WKH
6XEVWDWLRQ &RQWURO 6\VWHP

,I \RX XVH WKH VHULDO LQWHUIDFH LQ DFFRUGDQFH ZLWK WKH
9'(: SURWRFRO WR FRQQHFW WR D FRQWURO FHQWUH� \RX
PXVW FKHFN WKH GDWD FRQQHFWLRQ� ,W LV LPSRUWDQW WR
YLVXDOO\ FKHFN WKH DVVLJQPHQWV RI WKH VHQG DQG UHFHLYH
FKDQQHOV� 6LQFH HDFK FRQQHFWLRQ LV VSHFLILHG IRU RQH
GLUHFWLRQ RI WUDQVIHU� RQH GHYLFHnV VHQG FRQQHFWLRQ PXVW
EH OLQNHG WR WKH RWKHU GHYLFHnV UHFHLYH FRQQHFWLRQ DQG
YLFH YHUVD� 'DWD WUDQVIHU RYHU RSWLFDO ZDYHJXLGHV LV
SDUWLFXODUO\ UHVLVWDQW WR GLVWXUEDQFHV DQG SURYLGHV DQ
LQKHUHQW JXDUDQWHHG JDOYDQLF LVRODWLRQ RI WKH FRQQHFWLRQ�
7KH VHQG FRQQHFWLRQ LV PDUNHG ZLWK DQ DUURZ SRLQWLQJ
DZD\ IURP D GRW� ZLWK WKH UHFHLYH FRQQHFWLRQ EHLQJ
VKRZQ E\ DQ DUURZ SRLQWLQJ WRZDUGV D GRW�

7KH GHIDXOW VHWWLQJ RI WKH QHXWUDO SRVLWLRQ IRU WKH
RSWLFDO ZDYHJXLGH FRQQHFWLRQ LV /LJKW RII� ,I \RX ZDQW
WR FKDQJH WKH QHXWUDO SRVLWLRQ� XVH MXPSHU ;��� ,W LV
DFFHVVLEOH RQFH \RX UHPRYH WKH EDVLF PRGXOH DQG LV
ORFDWHG LQ WKH PLGGOH RI WKH EDVLF PRGXOH �(36��� WR�
ZDUGV WKH EDFN RQ WKH FRPSRQHQW VLGH EHWZHHQ WKH
FRQQHFWLRQ PRGXOHV �VHH )LJXUH 5������

7DEOH ��� -XPSHU ;��

3RVLWLRQ 1HXWUDO SRVLWLRQ

����� /LJKW RII

����� /LJKW RQ
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��� &RQILJXULQJ 2SHUDWRU )XQFWLRQV

����� &RQGLWLRQV IRU 2SHUDWLRQ

)RU PRVW RSHUDWLRQDO IXQFWLRQV� WKH LQSXW RI D FRGH�
ZRUG LV QHFHVVDU\� 7KLV DSSOLHV IRU DOO HQWULHV YLD WKH
PHPEUDQH NH\ERDUG RU IURQW LQWHUIDFH ZKLFK FRQFHUQ
WKH RSHUDWLRQ RQ WKH UHOD\� IRU H[DPSOH

- FRQILJXUDWLRQ SDUDPHWHUV IRU FRQILJXUDWLRQ RI WKH
LQWHUIDFHV DQG WKH GHYLFH IXQFWLRQV�

- DOORFDWLRQ RU PDUVKDOOLQJ RI DQQXQFLDWLRQ VLJQDOV�
ELQDU\ LQSXWV� RSWLFDO LQGLFDWLRQV� DQG WULS UHOD\V�

- VHWWLQJ RI IXQFWLRQDO SDUDPHWHUV �WKUHVKROGV�
IXQFWLRQV���

- LQLWLDWLRQ RI WHVW SURFHGXUHV�

7KH FRGHZRUG LV QRW UHTXLUHG IRU WKH UHDGrRXW RI
DQQXQFLDWLRQV� RSHUDWLQJ GDWD RU IDXOW GDWD� RU IRU WKH
UHDGrRXW RI VHWWLQJ SDUDPHWHUV�

7R LQGLFDWH DXWKRUL]HG RSHUDWRU XVH� SUHVV NH\ &:�
HQWHU WKH VL[ ILJXUH FRGH � � � � � � DQG FRQILUP ZLWK
(� &RGHZRUG HQWU\ FDQ DOVR EH PDGH UHWURVSHFWLYHO\
DIWHU SDJLQJ RU GLUHFW DGGUHVVLQJ WR DQ\ VHWWLQJ
DGGUHVV�

7KH HQWHUHG FKDUDFWHUV GR QRW DSSHDU LQ WKH GLVSOD\
�
�

( 1 7 ( 5 & 2 ' ( : 2 5 ' �
# # # # # #

7KH HQWHUHG FKDUDFWHUV GR QRW DSSHDU LQ WKH GLVSOD\�
LQVWHDG RQO\ D V\PERO # DSSHDUV� $IWHU FRQILUPDWLRQ
RI WKH FRUUHFW LQSXW ZLWK ( WKH GLVSOD\ UHVSRQGV ZLWKRI WKH FRUUHFW LQSXW ZLWK ( WKH GLVSOD\ UHVSRQGV ZLWK
� &: $&&(37(' 3UHVV WKH HQWU\ NH\ ( DJDLQ� &: $&&(37('� 3UHVV WKH HQWU\ NH\ ( DJDLQ�

& : $ & & ( 3 7 ( '
� &: $&&(37('� 3UHVV WKH HQWU\ NH\ ( DJDLQ�

& 2 ' ( : 2 5 ' : 5 2 1 * � ,I WKH FRGHZRUG LV QRW FRUUHFW WKH GLVSOD\ VKRZV
&2'(:25' :521* 3UHVVLQJ WKH &: NH\ DO�&2'(:25' :521*� 3UHVVLQJ WKH &: NH\ DO�&2'(:25' :521*� 3UHVVLQJ WKH &: NH\ DO
ORZV DQRWKHU DWWHPSW DW FRGHZRUG HQWU\�

����� 6HWWLQJ 2SHUDWLRQDO 3DUDPHWHUV

<RX FDQ VHW RSHUDWLRQDO SDUDPHWHUV LQ EORFN ��� 7KLV
EORFN PDNHV LW SRVVLEOH� IRU H[DPSOH� WR FKDQJH WKH
RSHUDWLQJ ODQJXDJH� WR DGDSW WKH WUDQVIHU UDWH IRU
RSHUDWLRQ RQ D 3& DQG WR VSHFLI\ WKH RSHUDWLRQDO DQG
VSRQWDQHRXV PHVVDJHV VKRZQ LQ WKH GLVSOD\ RQ WKH
IURQW SDQHO� $ FRGHZRUG PXVW EH HQWHUHG IRU WKLV�

7KH VLPSOHVW ZD\ RI DUULYLQJ DW WKH EHJLQQLQJ RI WKLV
FRQILJXUDWLRQ EORFNV LV WR XVH NH\ '$� IROORZHG E\ WKH
DGGUHVV QXPEHU � � � � DQG (17(5� NH\ (� 7KH
DGGUHVV � � � � DSSHDUV� 8VH WKH NH\ � WR ILQG WKH
QH[W DGGUHVV�

7KH GLVSOD\ VKRZV WKH IRXU GLW�LW DGGUHVV QXPEHU�
L�H� EORFN DQG VHTXHQFH QXPEHU� 7KH WLWOH RI WKH
UHTXHVWHG SDUDPHWHU DSSHDUV EHKLQG WKH EDU �VHH
EHORZ�� 7KH VHFRQG OLQH RI WKH GLVSOD\ VKRZV WKH WH[W
DSSOLFDEOH WR WKH SDUDPHWHU� 7KH SUHVHQW WH[W FDQ EH
UHMHFWHG E\ WKH p1RprNH\ 1� 7KH QH[W WH[W FKRLFH
WKHQ DSSHDUV� DV VKRZQ LQ WKH ER[HV EHORZ� 7KH
FKRVHQ DOWHUQDWLYH PXVW EH FRQILUPHG ZLWK HQWHU
NH\ (�

2Q GHOLYHU\� WKH GHYLFH LV VHW XS WR GLVSOD\ LQIRUPD�
WLRQ DQG GHVLJQDWLRQV LQ (QJOLVK�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

7KH VHWWLQJ SURFHGXUH FDQ EH HQGHG DW DQ\ WLPH E\
WKH NH\ FRPELQDWLRQ ) (� L�H� GHSUHVVLQJ WKH IXQFWLRQ
NH\ ) IROORZHG E\ WKH HQWU\ NH\ (� 7KH GLVSOD\ VKRZV
WKH TXHVWLRQ p6$9( 1(: 6(77,1*6"p� &RQILUP ZLWK
WKH p<HVprNH\ < WKDW WKH QHZ VHWWLQJV VKDOO EHFRPH
YDOLG QRZ� ,I \RX SUHVV WKH p1RprNH\ 1 LQVWHDG� FRGH�
ZRUG RSHUDWLRQ ZLOO EH DERUWHG� L�H� DOO DOWHUDWLRQV
ZKLFK KDYH EHHQ FKDQJHG VLQFH WKH ODVW FRGHZRUG
HQWU\ DUH ORVW� 7KXV� HUURQHRXV DOWHUDWLRQV FDQ EH
PDGH LQHIIHFWLYH�

,I RQH WULHV WR OHDYH WKH VHWWLQJ UDQJH IRU WKH FRQILJXU�
DWLRQ EORFNV �L�H� DGGUHVV EORFNV �� WR ��� ZLWK NH\V

ÂÄ� WKH GLVSOD\ VKRZV WKH TXHVWLRQ p(1' 2) &2'(�

:25' 23(5$7,21 "p� 3UHVV WKH p1RprNH\ 1 WR
FRQWLQXH FRQILJXUDWLRQ� ,I \RX SUHVV WKH p<HVprNH\
-�< LQVWHDG� DQRWKHU TXHVWLRQ DSSHDUV� p6$9( 1(:
6(77,1*6 �p� 1RZ \RX FDQ FRQILUP ZLWK -�< RU DERUW
ZLWK 1� DV DERYH�

:KHQ RQH H[LWV WKH VHWWLQJ SURJUDP� WKH DOWHUHG SDUD�
PHWHUV� ZKLFK XQWLO WKHQ KDYH EHHQ VWRUHG LQ EXIIHU
VWRUHV� DUH SHUPDQHQWO\ VHFXUHG LQ ((3520V DQG
SURWHFWHG DJDLQVW SRZHU RXWDJH� ,I FRQILJXUDWLRQ SDUD�
PHWHUV KDYH EHHQ FKDQJHG WKH SURFHVVRU V\VWHP ZLOO
UHVHW DQG UHrVWDUW� 'XULQJ UHrVWDUW WKH GHYLFH LV QRW
RSHUDWLRQDO�

D %HJLQQLQJ RI WKH EORFN p,QWHJUDWHG RSHUDWLRQpD
9 � � � � À , 1 7 ( * 5 $ 7 ( '

2 3 ( 5 $ 7 , 2 1

%HJLQQLQJ RI WKH EORFN p,QWHJUDWHG RSHUDWLRQp

<RX FDQ GLVSOD\ WKH DYDLODEOH ODQJXDJHV E\ UHSHDWHGO\
�
�

� � � � À / $ 1 * 8 $ * (
( 1 * / , 6 +

<RX FDQ GLVSOD\ WKH DYDLODEOH ODQJXDJHV E\ UHSHDWHGO\
SUHVVLQJ WKH 1R NH\� 1� WKH LQIRUPDWLRQ LV VKRZQ LQ
WKH DSSURSULDWH ODQJXDJH LQ HDFK FDVH� <RX FKRRVHWKH DSSURSULDWH ODQJXDJH LQ HDFK FDVH� <RX FKRRVH
WKH GHVLUHG ODQJXDJH E\ SUHVVLQJ WKH HQWHU NH\ (WKH GHVLUHG ODQJXDJH E\ SUHVVLQJ WKH HQWHU NH\� (�

* ( 5 0 $ 1

J J \ S J \�

7KH GDWH LQ WKH GLVSOD\ LV SUHVHW WR WKH (XURSHDQ IRU�
�
�

� � � � À ' $ 7 ( ) 2 5 0 $ 7
' ' � 0 0 � < < < <

7KH GDWH LQ WKH GLVSOD\ LV SUHVHW WR WKH (XURSHDQ IRU�
PDW 'D\�0RQWK�<HDU� 6ZLWFKrRYHU WR WKH $PHULFDQ
IRUPDW 0RQWK�'D\�<HDU LV DFKLHYHG E\ GHSUHVVLQJ WKH
p1 p N 1 K IL L K K N (

\ \ S J
p1RprNH\ 1� WKHQ FRQILUP ZLWK WKH HQWU\ NH\ (�1R rNH\ 1� WKHQ FRQILUP ZLWK WKH HQWU\ NH\ (�
'' IL I K G

0 0 � ' ' � < < < <
'' WZR ILJXUHV IRU WKH GD\
00 WZR ILJXUHV IRU WKH PRQWK00 WZR ILJXUHV IRU WKH PRQWK00 WZR ILJXUHV IRU WKH PRQWKJ
<<<< I IL I WK �L O W �<<<< IRXU ILJXUHV IRU WKH \HDU �LQFO� FHQWXU\�

2SHUDWLRQDO PHVVDJH IRU WKH ILUVW GLVSOD\ OLQH <RX FDQ
�
�

� � � � À 2 3 ( 5� �VW /
1 R W D O O R F D W H G

2SHUDWLRQDO PHVVDJH IRU WKH ILUVW GLVSOD\ OLQH� <RX FDQ
FKRRVH DOO WKH RSHUDWLRQDO PHDVXUHG YDOXHV E\ UHSHDW�
HGO\ SUHVVLQJ WKH 1R NH\� 1� FRQILUP WKH GHVLUHG RQHHGO\ SUHVVLQJ WKH 1R NH\� 1� FRQILUP WKH GHVLUHG RQH
E\ SUHVVLQJ WKH HQWHU NH\ ( 7KH V\VWHP FRQWLQXE\ SUHVVLQJ WKH HQWHU NH\� (� 7KH V\VWHP FRQWLQX�

, > � @  
E\ SUHVVLQJ WKH HQWHU NH\� (� 7KH V\VWHP FRQWLQX�
RXVO\ VKRZV WKH PHDVXUHG YDOXH \RX FKRRVH KHUH RQ
WK IL W OL I WK GL O KLO WK G L L L WKWKH ILUVW OLQH RI WKH GLVSOD\ ZKLOH WKH GHYLFH LV LQ WKH

8 > � @  
WKH ILUVW OLQH RI WKH GLVSOD\ ZKLOH WKH GHYLFH LV LQ WKH
LGOH VWDWH�

,  
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

&217,18('
�
�

� � � �
&217,18('

8  

) 5 ( 4 �  

7 P S�F D W �  

7 P S�D P E �  

5 > 8 @  

; > 8 @  

3 K L >o@  

)DXOW HYHQW DQQXQFLDWLRQV FDQ EH GLVSOD\HG DIWHU D
IDXOW RQ WKH IURQW� 7KHVH FDQ EH FKRVHQ XQGHU DG�
GUHVVHV ���� DQG ����� 7KH SRVVLEOH PHVVDJHV FDQ
EH VHOHFWHG E\ UHSHDWHGO\ SUHVVLQJ WKH p1RprNH\ 1�
7KH GHVLUHG PHVVDJH LV FRQILUPHG ZLWK WKH HQWHU NH\
(� 7KHVH VSRQWDQHRXV PHVVDJHV DUH DFNQRZOHGJHG

GXULQJ RSHUDWLRQ ZLWK WKH 5(6(7 NH\ RU YLD WKH
UHPRWH UHVHW LQSXW RI WKH GHYLFH RU YLD WKH V\VWHP
LQWHUIDFH �LI ILWWHG�� $IWHU DFNQRZOHGJHPHQW� WKH
RSHUDWLRQDO PHVVDJHV RI WKH TXLHVFHQW VWDWH ZLOO EH
GLVSOD\HG DJDLQ DV FKRVHQ XQGHU DGGUHVVHV ����
DQG �����

2SHUDWLRQDO PHVVDJH IRU WKH VHFRQG GLVSOD\ OLQH 7KH
�
�

� � � � À 2 3 ( 5 � �QG /
1 R W D O O R F D W H G

2SHUDWLRQDO PHVVDJH IRU WKH VHFRQG GLVSOD\ OLQH� 7KH
V\VWHP FRQWLQXRXVO\ VKRZV WKH PHDVXUHG YDOXH \RX
FKRRVH KHUH RQ WKH VHFRQG OLQH RI WKH GLVSOD\ ZKLOHFKRRVH KHUH RQ WKH VHFRQG OLQH RI WKH GLVSOD\ ZKLOH
WKH GHYLFH LV LQ WKH LGOH VWDWHWKH GHYLFH LV LQ WKH LGOH VWDWH�

HWF�
WKH GHYLFH LV LQ WKH LGOH VWDWH�

$IWHU D IDXOW HYHQW WKH ILUVW OLQH RI WKH GLVSOD\ VKRZV�
�
�

� � � � À ) $ 8 / 7 �VW /
1 R W D O O R F D W H G

$IWHU D IDXOW HYHQW� WKH ILUVW OLQH RI WKH GLVSOD\ VKRZV�
� 1RWKLQJ

3 U R W� S L F N � X S � SURWHFWLRQ IXQFWLRQ ZKLFK KDV SLFNHG XS�

3 U R W � 7 U L S � SURWHFWLRQ IXQFWLRQ� ZKLFK KDV WULSSHG�

7 � ' U R S � WKH HODSVHG WLPH IURP SLFNrXS WR GURSrRII�

7 � 7 U L S � WKH HODSVHG WLPH IURP SLFNrXS WR WULS FRPPDQG�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

&217,18('
�
�

� � � �
&217,18('

5 S U L � 7KH SULPDU\ IDXOW UHVLVWDQFH LQ RKPV

; S U L � 7KH SULPDU\ IDXOW UHDFWDQFH LQ RKPV

5 V H F � 7KH VHFRQGDU\ IDXOW UHVLVWDQFH LQ RKPV

; V H F � 7KH VHFRQGDU\ IDXOW UHDFWDQFH LQ RKPV

G  � 7KH GLVWDQFH WR WKH IDXOW LQ NLORPHWHUV

G > � @  � 7KH GLVWDQFH WR WKH IDXOW LQ SHUFHQW

) D X O W V H F W L R Q � 7KH VHFWLRQ FRQWDLQLQJ WKH IDXOW

$IWHU D IDXOW HYHQW WKH VHFRQG OLQH RI WKH GLVSOD\
�
�

� � � � À ) $ 8 / 7 �QG /
1 R W D O O R F D W H G

$IWHU D IDXOW HYHQW� WKH VHFRQG OLQH RI WKH GLVSOD\
VKRZV� WKH SRVVLELOLWLHV DUH WKH VDPH DV XQGHU DG�
GUHVV �����GUHVV �����

HWF�

6WRUHG /(' LQGLFDWLRQV DQG WKH IDXOW HYHQW PHVVDJHV
�
�

� � � � À ) $ 8 / 7 , 1 ' , & �
Z L W K I D X O W G H W H F

6WRUHG /(' LQGLFDWLRQV DQG WKH IDXOW HYHQW PHVVDJHV
LQ WKH GLVSOD\ FDQ EH GLVSOD\HG HLWKHU ZLWK HDFK IDXOW
GHWHFWLRQ RU RQO\ DIWHU WULS FRPPDQG LV JLYHQ� 7KLVGHWHFWLRQ RU RQO\ DIWHU WULS FRPPDQG LV JLYHQ� 7KLV
PRGH FDQ EH FKDQJHG E\ GHSUHVVLQJ WKH p1Rp NH\ 1PRGH FDQ EH FKDQJHG E\ GHSUHVVLQJ WKH p1RprNH\ 1

Z L W K W U L S F R P P D Q G
PRGH FDQ EH FKDQJHG E\ GHSUHVVLQJ WKH 1R rNH\ 1
DQG FRQILUPHG ZLWK WKH HQWHUrNH\ (�

������� &KDQJLQJ &RGHZRUGV

$GGUHVVHV ���� WR ���� FDQ EH XVHG WR FKDQJH WKH
FRGHZRUGV RI DOO IRXU DYDLODEOH FRGHZRUG OHYHOV�
7KHVH OHYHOV DOORZ WR DOORFDWH GLIIHUHQW RSHUDWRU DF�
FHVV SHUPLVVLRQV�

7KH IRXU DGGUHVVHV FDQ RQO\ EH YLHZHG DQG HGLWHG LI
FRGH ZRUG OHYHO � �PD[LPXP SHUPLVVLRQ OHYHO� LV DFWL�
YDWHG� 7R GR VR� WKH FRGHZRUG IRU OHYHO � PXVW EH
HQWHUHG�

2Q HDFK OHYHO� WKH DFFHVV SHUPLVVLRQ IRU WKDW OHYHO
LQFOXGHV DFFHVV SHUPLVVLRQV IRU DOO ORZHU OHYHOV�

&RGHZRUGV PD\ EH UHGXFHG WR OHVV WKDQ VL[ GLJLWV� ,I
WKLV LV GRQH� WKH\ PXVW EH HQWHUHG ZLWK H[DFWO\ WKH
QXPEHU RI GLJLWV XVHG�

,I WKH XVHU GRHV QRW FKDQJH WKH FRGHZRUGV� WKH GH�
IDXOWV VHWWLQJV UHPDLQ YDOLG� 7KHVH DUH IRU DOO IRXU FR�
GHZRUG OHYHOV� o������p�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

&RGHZRUG OHYHO �� 7KLV SHUPLVVLRQ OHYHO LV IRU DFWLRQV
�
�

� � � � À & : � / ( 9 ( / �
� � � � � �

&RGHZRUG OHYHO �� 7KLV SHUPLVVLRQ OHYHO LV IRU DFWLRQV
GXULQJ QRUPDO RSHUDWLRQ �&RQWURO�6ZLWFKLQJ� 6WDUW IDXOW
UHFRUGLQJ� 6HW WKH UHDO WLPH FORFN� 6HOHFW DFWLYH SDUD�UHFRUGLQJ� 6HW WKH UHDO WLPH FORFN� 6HOHFW DFWLYH SDUD
PHWHU VHW�PHWHU VHW��
6PDOOHVW SHUPLVVLEOH QXPEHU� �� � � � � � �
/DUJHVW SHUPLVVLEOH QXPEHU� ������� � �

&RGHZRUG OHYHO �� 7KLV SHUPLVVLRQ OHYHO LV IRU DFWLRQV
�
�

� � � � À & : � / ( 9 ( / �
� � � � � �

&RGHZRUG OHYHO �� 7KLV SHUPLVVLRQ OHYHO LV IRU DFWLRQV
RI VSHFLDO VLJQLILFDQFH� )XQFWLRQDO SDUDPHWHUV �DG�
GUHVV EORFNV �� WR ���� 7HVWLQJ �EORFN ���� 5HVHW PH�GUHVV EORFNV �� WR ���� 7HVWLQJ �EORFN ���� 5HVHW PH
PRU\ �EORFN ��� DQG 3DUDPHWHU FKDQJHRYHU �EORFN ���PRU\ �EORFN ��� DQG 3DUDPHWHU FKDQJHRYHU �EORFN ����
6PDOOHVW SHUPLVVLEOH QXPEHU� �� � � � � � �
/DUJHVW SHUPLVVLEOH QXPEHU� ������� � �

&RGHZRUG OHYHO �� 7KLV SHUPLVVLRQ OHYHO LV IRU VHWWLQJ
�
�

� � � � À & : � / ( 9 ( / �
� � � � � �

&RGHZRUG OHYHO �� 7KLV SHUPLVVLRQ OHYHO LV IRU VHWWLQJ
WKH V\VWHP SDUDPHWHUV� 0DUVKDOOLQJ �DGGUHVV EORFNV
�� WR ���� ,QWHUIDFHV �EORFNV �� WR ���� )DXOW UHFRUGLQJ�� WR ���� ,QWHUIDFHV �EORFNV �� WR ���� )DXOW UHFRUGLQJ
�EORFN ��� 6FRSH RI IXQFWLRQV �EORFN ����EORFN ���� 6FRSH RI IXQFWLRQV �EORFN ����
6PDOOHVW SHUPLVVLEOH QXPEHU� �� � � � � � �
/DUJHVW SHUPLVVLEOH QXPEHU� ������� � �

&RGHZRUG OHYHO �� 7KLV LV WKH KLJKHVW SHUPLVVLRQ OHYHO
�
�

� � � � À & : � / ( 9 ( / �
� � � � � �

&RGHZRUG OHYHO �� 7KLV LV WKH KLJKHVW SHUPLVVLRQ OHYHO
IRU XVHUV� ,W DOORZV WR FKDQJH FRGH ZRUGV �DGGUHVVHV
���� WR ���������� WR ������

6PDOOHVW SHUPLVVLEOH QXPEHU� �� � � � � � �
/DUJHVW SHUPLVVLEOH QXPEHU� ������� � �

����� &RQILJXUDWLRQ RI WKH 6HULDO ,QWHUIDFHV �
%ORFN ��

7KH GHYLFH SURYLGHV RQH RU WZR VHULDO LQWHUIDFHV� RQH
3& LQWHUIDFH LQ WKH IURQW IRU RSHUDWLRQ E\ PHDQV RI D
SHUVRQDO FRPSXWHU DQG � GHSHQGHQW RI WKH RUGHUHG
PRGHO � D IXUWKHU V\VWHP LQWHUIDFH IRU FRQQHFWLRQ RI D
FHQWUDO FRQWURO DQG VWRUDJH XQLW� H�J� 6LHPHQV /6$
���� &RPPXQLFDWLRQ YLD WKHVH LQWHUIDFHV UHTXLUHV
VRPH GDWD SUHDUUDQJHPHQWV� LGHQWLILFDWLRQ RI WKH
UHOD\� WUDQVPLVVLRQ IRUPDW� WUDQVPLVVLRQ VSHHG�

7KHVH GDWD DUH HQWHUHG WR WKH UHOD\ LQ DGGUHVV EORFN
��� &RGHZRUG LQSXW LV QHFHVVDU\ �VHH &KDSWHU �������

7KH GDWD PXVW EH FRRUGLQDWHG ZLWK WKH FRQQHFWHG
GHYLFHV�

$OO DQQXQFLDWLRQV ZKLFK FDQ EH SURFHVVHG E\ WKH /6$
DUH VWRUHG ZLWKLQ WKH GHYLFH LQ D VHSDUDWH WDEOH� 7KLV
LV OLVWHG LQ $SSHQGL[ $���

$GGUHVVHV ���� WR ���� DUH YDOLG IRU WKH RSHUDWLQJ
�3&� LQWHUIDFH RQ WKH IURQW RI WKH UHOD\�

1RWH� IRU RSHUDWRU SDQHO �;5�� WKH 3&�LQWHUIDFH IRU�
PDW �$GGU� ����� PXVW EH $6&,,� WKH 3& %DXG�UDWH
�$GGU� ����� PXVW EH ���� %$8'� WKH 3& SDULW\
�$GGU� ����� PXVW EH 12 � 6723�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

%HJLQQLQJ RI WKH EORFN p,QWHUIDFHV IRU SHUVRQDO FRP�
�
�

� � � � À 3 & � 6 < 6 7 ( 0
, 1 7 ( 5 ) $ & ( 6

%HJLQQLQJ RI WKH EORFN p,QWHUIDFHV IRU SHUVRQDO FRP�
SXWHU DQG FHQWUDO FRPSXWHU V\VWHPp

,GHQWLILFDWLRQ QXPEHU RI WKH UHOD\ ZLWKLQ WKH VXEVWD�
�
�

� � � � À ' ( 9 , & ( $ ' ' �
�

,GHQWLILFDWLRQ QXPEHU RI WKH UHOD\ ZLWKLQ WKH VXEVWD�
WLRQ� YDOLG IRU ERWK WKH LQWHUIDFHV �RSHUDWLQJ DQG V\V�
WHP LQWHUIDFH�� 7KH QXPEHU FDQ EH FKRVHQ DW OLEHUW\�WHP LQWHUIDFH�� 7KH QXPEHU FDQ EH FKRVHQ DW OLEHUW\�
EXW PXVW EH XVHG RQO\ RQFH ZLWKLQ WKH SODQW V\VWHPEXW PXVW EH XVHG RQO\ RQFH ZLWKLQ WKH SODQW V\VWHP
6PDOOHVW SHUPLVVLEOH QXPEHU� �� � � � � � �
/DUJHVW SHUPLVVLEOH QXPEHU� ���� � � � � �

1XPEHU RI WKH IHHGHU ZLWKLQ WKH VXEVWDWLRQ� YDOLG IRU
�
�

� � � � À ) ( ( ' ( 5 $ ' ' �
�

1XPEHU RI WKH IHHGHU ZLWKLQ WKH VXEVWDWLRQ� YDOLG IRU
ERWK WKH LQWHUIDFHV �RSHUDWLQJ DQG V\VWHP LQWHUIDFH�

6PDOOHVW SHUPLVVLEOH QXPEHU� �� � � � � � �
/DUJHVW SHUPLVVLEOH QXPEHU� ���� � � � � �

,GHQWLILFDWLRQ QXPEHU RI WKH VXEVWDWLRQ LQ FDVH PRUH
�
�

� � � � À 6 8 % 6 7� $ ' ' �
�

,GHQWLILFDWLRQ QXPEHU RI WKH VXEVWDWLRQ� LQ FDVH PRUH
WKDQ RQH VXEVWDWLRQ FDQ EH FRQQHFWHG WR D FHQWUDO
GHYLFHGHYLFH

6PDOOHVW SHUPLVVLEOH QXPEHU� �� � � � � � �
/DUJHVW SHUPLVVLEOH QXPEHU� ���� � � � � �

)XQFWLRQ W\SH LQ DFFRUGDQFH ZLWK 9'(:�=9(,� IRU
�
�

� � � � À ) 8 1 & 7 � 7 < 3 (
� � �

)XQFWLRQ W\SH LQ DFFRUGDQFH ZLWK 9'(:�=9(,� IRU
GLVWDQFH SURWHFWLRQ QR� ���� 7KLV DGGUHVV LV PDLQO\
IRU LQIRUPDWLRQ� LW VKRXOG QRW EH FKDQJHG�IRU LQIRUPDWLRQ� LW VKRXOG QRW EH FKDQJHG�

'HYLFH W\SH IRU LGHQWLILFDWLRQ RI WKH GHYLFH LQ 6LHPHQV
�
�

� � � � À ' ( 9 , & ( 7 < 3 (
� �

'HYLFH W\SH IRU LGHQWLILFDWLRQ RI WKH GHYLFH LQ 6LHPHQV
/6$ ��� DQG SURJUDP ',*6,9� )RU �6$������� QR�
��� 7KLV DGGUHVV LV RQO\ IRU LQIRUPDWLRQ� LW FDQQRW EH��� 7KLV DGGUHVV LV RQO\ IRU LQIRUPDWLRQ� LW FDQQRW EH
FKDQJHGFKDQJHG�

'DWD IRUPDW IRU WKH 3& �RSHUDWLQJ� LQWHUIDFH�
�
�

� � � � À 3 & , 1 7 ( 5 )�
' , * 6 , 9 �

'DWD IRUPDW IRU WKH 3& �RSHUDWLQJ� LQWHUIDFH�

IRUPDW IRU 6LHPHQV SURWHFWLRQ GDWD SURFHVVLQJ SUR�
JUDP ',*6,9 9HUVLRQ 9�JUDP ',*6,9 9HUVLRQ 9�J

$ 6 & , , $6&,, IRUPDW
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

0D[LPXP SHUPLVVLEOH JDSV ZLWKLQ WHOHJUDPV IRU PR�
�
�

� � � � À 3 & * $ 3 6
���V

0D[LPXP SHUPLVVLEOH JDSV ZLWKLQ WHOHJUDPV IRU PR�
GHP WUDQVPLVVLRQ YLD WKH 3& LQWHUIDFH�

6PDOOHVW VHWWLQJ YDOXH� ���V� � � � � � � � � � �
/DUJHVW VHWWLQJ YDOXH� ���V� � � � � � � � � � � �

7K W L L % G W I L WL L7KH WUDQVPLVVLRQ %DXGrUDWH IRU FRPPXQLFDWLRQ YLD
& � �

�
�

� � � � À 3 & % $ 8 ' 5 $ 7 (
� � � � % $ 8 '

WKH 3& �RSHUDWLQJ� LQWHUIDFH DW WKH IURQW FDQ EH
DGDSWHG WR WKH RSHUDWRUnV FRPPXQLFDWLRQ LQWHUIDFH�
H�J� SHUVRQDO FRPSXWHU� LI QHFHVVDU\� 7KH DYDLODEOHH�J� SHUVRQDO FRPSXWHU� LI QHFHVVDU\� 7KH DYDLODEOH
SRVVLELOLWLHV FDQ EH GLVSOD\HG E\ UHSHDWHGO\ GHSUHVVSRVVLELOLWLHV FDQ EH GLVSOD\HG E\ UHSHDWHGO\ GHSUHVV�

� � � � � % $ 8 '

S S \ \ S \ S
LRQ RI WKH p1RprNH\ 1� &RQILUP WKH GHVLUHG %DXGr
UDWH ZLWK WKH HQWU\ NH\ (�UDWH ZLWK WKH HQWU\ NH\ (�

� � � � % $ 8 '

� � � � % $ 8 '

� � � � % $ 8 '

3 L G EL I K 3& � L � L I3DULW\ DQG VWRSrELWV IRU WKH 3& �RSHUDWLQJ� LQWHUIDFH�
�
�

� � � � À 3 & 3 $ 5 , 7 <
' , * 6 , 9 �

3DULW\ DQG VWRSrELWV IRU WKH 3& �RSHUDWLQJ� LQWHUIDFH�
� IRUPDW IRU 6LHPHQV SURWHFWLRQ GDWD SURFHVVLQJ

SURJUDP ',*6,9 9HUVLRQ 9� ZLWK HYHQ SDULW\ DQGS J S \
� VWRSrELW� VWRSrELW

1 2 � 6 7 2 3 � WUDQVPLVVLRQ ZLWK 12 SDULW\ DQG � 6723rELWV

1 2 � 6 7 2 3
� WUDQVPLVVLRQ ZLWK 12 SDULW\ DQG � 6723rELW� H�J�

PRGHP
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

$GGUHVVHV ���� WR ���� DUH YDOLG IRU WKH V\VWHP
�/6$� LQWHUIDFH �LI ILWWHG��

)RUPDW RI DQQXQFLDWLRQV DQG IDXOW UHFRUGV IRU WKH
�
�

� � � � À 6 < 6 , 1 7 ( 5 )
9 ' ( : & 2 0 3 $ 7 , % / (

)RUPDW RI DQQXQFLDWLRQV DQG IDXOW UHFRUGV IRU WKH
V\VWHP �/6$� LQWHUIDFH�
� RQO\ GDWD LQ DFFRUGDQFH ZLWK 9'(:�=9(,RQO\ GDWD LQ DFFRUGDQFH ZLWK 9'(:�=9(,

9 ' ( : ( ; 7 ( 1 ' ( ' � GDWD LQ DFFRUGDQFH ZLWK 9'(:�=9(,� H[WHQGHG E\
6LHPHQV VSHFLILHG GDWD6LHPHQV VSHFLILHG GDWD

' , * 6 , 9 � � IRUPDW IRU 6LHPHQV SURWHFWLRQ GDWD SURFHVVLQJ
SURJUDP ',*6,9 9HUVLRQ 9�SURJUDP ',*6,9 9HUVLRQ 9�

/ 6 $ � IRUPDW RI WKH IRUPHU 6LHPHQV /6$ YHUVLRQ

)RUPDW RI PHDVXUHG YDOXHV IRU WKH V\VWHP �/6$� LQ�
�
�

� � � � À 6 < 6 0 ( $ 6 8 5 �
9 ' ( : & 2 0 3 $ 7 , % / (

)RUPDW RI PHDVXUHG YDOXHV IRU WKH V\VWHP �/6$� LQ�
WHUIDFH�
� RQO\ GDWD LQ DFFRUGDQFH ZLWK 9'(:�=9(,RQO\ GDWD LQ DFFRUGDQFH ZLWK 9'(:�=9(,

9 ' ( : ( ; 7 ( 1 ' ( ' � GDWD LQ DFFRUGDQFH ZLWK 9'(:�=9(,� H[WHQGHG E\
6LHPHQV VSHFLILHG GDWD6LHPHQV VSHFLILHG GDWD

0D[LPXP SHUPLVVLEOH JDSV ZLWKLQ WHOHJUDPV IRU PR�
�
�

� � � � À 6 < 6 * $ 3 6
���V

0D[LPXP SHUPLVVLEOH JDSV ZLWKLQ WHOHJUDPV IRU PR�
GHP WUDQVPLVVLRQ YLD WKH V\VWHP LQWHUIDFH�

6PDOOHVW VHWWLQJ YDOXH� ���V� � � � � � � � � � �
/DUJHVW VHWWLQJ YDOXH� ���V� � � � � � � � � � � �

7KH WUDQVPLVVLRQ %DXGrUDWH IRU FRPPXQLFDWLRQ YLD
�
�

� � � � À 6 < 6 % $ 8 ' 5 �
� � � � % $ 8 '

7KH WUDQVPLVVLRQ %DXGrUDWH IRU FRPPXQLFDWLRQ YLD
WKH V\VWHP LQWHUIDFH FDQ EH DGDSWHG WR WKH V\VWHP
LQWHUIDFH� H�J� /6$� LI QHFHVVDU\� 7KH DYDLODEOH SRVVL�
ELOLWL E GL O G E W GO G L I

J \ S
ELOLWLHV FDQ EH GLVSOD\HG E\ UHSHDWHGO\ GHSUHVVLRQ RIELOLWLHV FDQ EH GLVSOD\HG E\ UHSHDWHGO\ GHSUHVVLRQ RI
WK p1 p N 1 & IL WK G L G % G W LWK� � � � � % $ 8 '

S \ \ S \ S
WKH p1RprNH\ 1� &RQILUP WKH GHVLUHG %DXGrUDWH ZLWK
WKH HQWU\ NH\ (�WKH HQWU\ NH\ (�

� � � � % $ 8 '

� � � � % $ 8 '

� � � � % $ 8 '

3DULW\ DQG VWRSrELWV IRU WKH V\VWHP �/6$� LQWHUIDFH�
�
�

� � � � À 6 < 6 3 $ 5 , 7 <
9 ' ( : � ' , * 6 , 9 � � / 6 $

3DULW\ DQG VWRSrELWV IRU WKH V\VWHP �/6$� LQWHUIDFH�
� IRUPDW IRU 9'(:rSURWRFRO RU 6LHPHQV SURWHFWLRQ

GDWD SURFHVVLQJ SURJUDP ',*6,9 9HUVLRQ 9� DQG
I /6$

S J S J
IRUPHU /6$IRUPHU /6$

1 2 � 6 7 2 3 � WUDQVPLVVLRQ ZLWK 12 SDULW\ DQG � 6723rELWV

1 2 � 6 7 2 3 � WUDQVPLVVLRQ ZLWK 12 SDULW\ DQG � 6723rELW� H�J�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

6 LW KL W 9'(: W O �,(& ��� � ���� I6ZLWFKLQJ WR 9'(: SURWRFROV �,(& ���������� IURP

�
�

� � � � À 6 < 6 � 6 : , 7 & +
1 2

6ZLWFKLQJ WR 9'(: SURWRFROV �,(& ��� � ���� IURP
',*6, SURWRFRO YLD V\VWHP LQWHUIDFH LV

� QRW HQDEOHG

< ( 6 � HQDEOHG

$GGUHVV ���� LV UHOHYDQW RQO\ LQ FDVH WKH V\VWHP LQ�
WHUIDFH LV FRQQHFWHG ZLWK D KDUGZDUH WKDW RSHUDWHV
ZLWK WKH SURWHFWLRQ GDWD SURFHVVLQJ SURJUDP ',*6,9

�$GGU� ���� 6<6 ,17(5)  ',*6, 9��� 7KLV DGGUHVV
GHWHUPLQHV ZKHWKHU LV VKDOO EH SHUPLWWHG WR FKDQJH
SDUDPHWHUV YLD WKLV LQWHUIDFH�

)RU FRQQHFWLRQ RI ',*6,9 9� WR WKH V\VWHP LQWHU�
IDFH RQO\�

5HPRWH SDUDPHWHUL]DWLRQ YLD WKH V\VWHP LQWHUIDFH
�
�

� � � � À 6 < 6 3 $ 5 $ 0 ( 7
1 2

5HPRWH SDUDPHWHUL]DWLRQ YLD WKH V\VWHP LQWHUIDFH

� 12 r LV QRW SHUPLWWHG12 LV QRW SHUPLWWHG

< ( 6 � <(6r LV SHUPLWWHG

����� 6HWWLQJV IRU WKH )DXOW 5HFRUGLQJ �
%ORFN ��

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFWrOLQH
SURWHFWLRQ LV HTXLSSHG ZLWK D IDXOW GDWD VWRUH �VHH
&KDSWHU ������� 'LVWLQFWLRQ PXVW EH PDGH EHWZHHQ
WKH UHIHUHQFH LQVWDQW DQG WKH VWRUDJH FULWHULRQ
�DGGUHVV ������ 1RUPDOO\� WKH JHQHUDO IDXOW GHWHFWLRQ
VLJQDO RI WKH SURWHFWLRQ LV WKH UHIHUHQFH LQVWDQW� 7KH
VWRUDJH FULWHULRQ FDQ EH WKH JHQHUDO IDXOW GHWHFWLRQ�
WRR �6725$*( %< )/7�� RU WKH WULS FRPPDQG
�6725$*( %< 75,3�� $OWHUQDWLYHO\� WKH WULS FRPPDQG
FDQ EH VHOHFWHG DV UHIHUHQFH LQVWDQW �67$57 :,7+
75,3�� LQ WKLV FDVH� WKH WULS FRPPDQG LV WKH VWRUDJH
FULWHULRQ� WRR�

$ IDXOW HYHQW EHJLQV ZLWK WKH IDXOW GHWHFWLRQ RI DQ\
SURWHFWLRQ IXQFWLRQV DQG HQGV ZLWK GURSrRII RI WKH
ODWHVW IDXOW GHWHFWLRQ� 7KH VFRSH RI D IDXOW UHFRUG LV
QRUPDOO\ WKLV IDXOW HYHQW �DGGUHVV ������

7KH DFWXDO UHFRUGLQJ WLPH VWDUWV ZLWK WKH SUHrWULJJHU
WLPH 7r35( �DGGUHVV ����� EHIRUH WKH UHIHUHQFH
LQVWDQW DQG HQGV ZLWK WKH SRVWrIDXOW WLPH 7�3267
�DGGUHVV ����� DIWHU WKH UHFRUGLQJ FULWHULRQ KDV
GLVDSSHDUHG� 7KH SHUPLVVLEOH UHFRUGLQJ WLPH IRU HDFK
UHFRUG LV VHW XQGHU DGGUHVV����� $OWRJHWKHU � V DUH
DYDLODEOH IRU IDXOW UHFRUGLQJ� ,Q WKLV WLPH UDQJH XS WR
� IDXOW UHFRUGV FDQ EH VWRUHG�

'DWD VWRUDJH FDQ DOVR EH LQLWLDWHG YLD D ELQDU\ LQSXW RU
E\ RSHUDWRU DFWLRQ IURP WKH PHPEUDQH NH\ERDUG RQ
WKH IURQW RI WKH UHOD\ RU YLD WKH RSHUDWLQJ LQWHUIDFH�
7KH VWRUDJH LV WULJJHUHG G\QDPLFDOO\� LQ WKHVH FDVHV�
7KH OHQJWK RI WKH GDWD VWRUDJH LV GHWHUPLQHG E\ WKH
VHWWLQJV LQ DGGUHVVHV ���� DQG ���� 3UHrWULJJHU
WLPH DQG SRVWrIDXOW WLPH DUH DGGLWLYH WR WKH VHW
YDOXHV� ,I WKH VWRUDJH WLPH IRU VWDUW YLD ELQDU\ LQSXW LV
VHW WR �� WKHQ WKH VWRUDJH WLPH HQGV DIWHU
GHrHQHUJL]DWLRQ RI WKH ELQDU\ LQSXW �VWDWLFDOO\�� EXW QRW
DIWHU 7r0$; �DGGUHVV ������
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

D %HJLQQLQJ RI EORFN p)DXOW UHFRUGLQJVpD
9 � � � � À ) $ 8 / 7

5 ( & 2 5 ' , 1 * 6

%HJLQQLQJ RI EORFN p)DXOW UHFRUGLQJVp

'DWD VWRUDJH LV LQLWLDWHG�
�
�

� � � � À , 1 , 7 , $ 7 , 2 1
6 7 2 5 $ * ( % < ) '

'DWD VWRUDJH LV LQLWLDWHG�

� IDXOW GHWHFWLRQ LV UHIHUHQFH LQVWDQW IDXOW GHWHFWLRQ
LV VWRUDJH FULWHULRQLV VWRUDJH FULWHULRQJ

6 7 2 5 $ * ( % < 7 5 , 3 � IDXOW GHWHFWLRQ LV UHIHUHQFH LQVWDQW WULS FRPPDQG
LV VWRUDJH FULWHULRQLV VWRUDJH FULWHULRQ

6 7 $ 5 7 : , 7 + 7 5 , 3 � WULS FRPPDQG LV UHIHUHQFH LQVWDQW WULS FRPPDQG LV
VWRUDJH FULWHULRQVWRUDJH FULWHULRQVWRUDJH FULWHULRQ

6FRSH RI D IDXOW UHFRUG�
�
�

� � � � À 6 & 2 3 (
) $ 8 / 7 ( 9 ( 1 7

6FRSH RI D IDXOW UHFRUG�

� D IDXOW UHFRUG LV VWRUHG IRU HDFK )$8/7 (9(17� L�H�
IURP SLFN XS XQWLO GURS RIIIURP SLFNrXS XQWLO GURSrRIIS S S

) $ 8 / 7 , 1 3 2 : � 6 < 6 � � :LWK WKH �6$������� )$8/7 ,1 32:� 6<6� KDV
WKH VDPH PHDQLQJ DV WKH IDXOW HYHQWWKH VDPH PHDQLQJ DV WKH IDXOW HYHQWWKH VDPH PHDQLQJ DV WKH IDXOW HYHQW

0D[LPXP WLPH SHULRG RI D IDXOW UHFRUG
�
�

� � � � À 7 � 0 $ ;
� � � � V

0D[LPXP WLPH SHULRG RI D IDXOW UHFRUG

6PDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
/DUJHVW VHWWLQJ YDOXH� � �� V/DUJHVW VHWWLQJ YDOXH� ���� V� � � � � � � � � �J J

3UHrWULJJHU WLPH EHIRUH WKH UHIHUHQFH LQVWDQW �UHIHU�
�
�

� � � � À 7 � 3 5 (
� � � � V

3UHrWULJJHU WLPH EHIRUH WKH UHIHUHQFH LQVWDQW �UHIHU�
HQFH WLPH DFFRUGLQJ WR $GGU� �����

6PDOOHVW VHWWLQJ YDOXH� � �� V6PDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �J
/DUJHVW VHWWLQJ YDOXH� ���� V� � � � � � � � � �

3RVWrIDXOW WLPH DIWHU WKH VWRUDJH FULWHULRQ GLVDSSHDUV
�
�

� � � � À 7 � 3 2 6 7
� � � � V

3RVWrIDXOW WLPH DIWHU WKH VWRUDJH FULWHULRQ GLVDSSHDUV

6PDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
/DUJHVW VHWWLQJ YDOXH� � �� V/DUJHVW VHWWLQJ YDOXH� ���� V� � � � � � � � � �J J
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

6WRUDJH WLPH ZKHQ IDXOW UHFRUGLQJ LV LQLWLDWHG YLD D
�
�

� � � � À 7 � % , 1 $ 5 < , 1
� � � � V

6WRUDJH WLPH ZKHQ IDXOW UHFRUGLQJ LV LQLWLDWHG YLD D
ELQDU\ LQSXW� SUHrWULJJHU �$GGU� ����� DQG SRVWrIDXOW
WLPHV �$GGU� ����� DUH DGGLWLYHWLPHV �$GGU� ����� DUH DGGLWLYH

6PDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
/DUJHVW VHWWLQJ YDOXH� ���� V� � � � � � � � � �
RU �� L�H� DV ORQJ DV WKH ELQDU\ LQSXW LV HQHUJL]HG �EXW
QRW ORQJHU WKDQ 7r0$;�

6WRUDJH WLPH ZKHQ IDXOW UHFRUGLQJ LV LQLWLDWHG YLD WKH
�
�

� � � � À 7 � . ( < % 2 $ 5 '
� � � � V

6WRUDJH WLPH ZKHQ IDXOW UHFRUGLQJ LV LQLWLDWHG YLD WKH
PHPEUDQH NH\ERDUG� SUHrWULJJHU �$GGU� ����� DQG
SRVWrIDXOW WLPHV �$GGU� ����� DUH DGGLWLYHSRVW IDXOW WLPHV �$GGU� ����� DUH DGGLWLYH

6PDOOHVW VHWWLQJ YDOXH� ���� V� � � � � � � � �
/DUJHVW VHWWLQJ YDOXH� ���� V� � � � � � � � � �

$GGUHVV ���� LV RQO\ UHOHYDQW LI WKH UHOD\ LV FRQ�
QHFWHG WR D IRUPHU /6$ V\VWHP� WKH UHOD\ PXVW EH
LQIRUPHG KRZ ORQJ D WUDQVPLWWHG IDXOW UHFRUG PXVW EH

VR WKDW WKH IRUPHU /6$ V\VWHP UHFHLYHV WKH FRUUHFW
QXPEHU RI IDXOW UHFRUG YDOXHV�

2QO\ IRU FRPPXQLFDWLRQ ZLWK D IRUPHU /6$
V\VWHP�

/HQJWK RI D IDXOW UHFRUG ZKLFK LV WUDQVPLWWHG YLD WKH
�
�

� � � � À 6 < 6 / ( 1 * 7 +
� � � 9 $ / 8 ( 6 ) , ; �

/HQJWK RI D IDXOW UHFRUG ZKLFK LV WUDQVPLWWHG YLD WKH
VHULDO V\VWHP LQWHUIDFH�
� ��� YDOXHV IL[ IRU ROG /6$ RU��� YDOXHV IL[ IRU ROG /6$ RU

�  � � � � 9 $ /� 9 $ 5 � YDULDEOH OHQJWK ZLWK D PD[LPXP RI ���� YDOXHV

��� &RQILJXUDWLRQ RI WKH 3URWHFWLYH )XQFWLRQV

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP LV FDSDEOH RI SURYLGLQJ D VHULHV RI
SURWHFWLRQ DQG DGGLWLRQDO IXQFWLRQV� 7KH VFRSH RI WKH
KDUGr DQG ILUPrZDUH LV PDWFKHG WR WKHVH IXQFWLRQV�
)XUWKHUPRUH� LQGLYLGXDO IXQFWLRQV FDQ EH VHW �FRQIL�
JXUHG� WR EH HIIHFWLYH RU QRQrHIIHFWLYH RU WKH LQWHU�
DFWLRQ RI WKH IXQFWLRQV FDQ EH PRGLILHG E\ FRQ�
ILJXUDWLRQ SDUDPHWHUV� $GGLWLRQDOO\� WKH UHOD\ FDQ EH
DGDSWHG WR WKH V\VWHP IUHTXHQF\�

7KH FRQILJXUDWLRQ SDUDPHWHUV DUH LQSXW WKURXJK WKH
LQWHJUDWHG RSHUDWLRQ NH\ERDUG DW WKH IURQW RI WKH
GHYLFH RU E\ PHDQV RI D SHUVRQDO FRPSXWHU�
FRQQHFWHG WR WKLV IURQWrLQWHUIDFH� 7KH XVH RI WKH LQWH�

JUDWHG RSHUDWLQJ NH\ERDUG LV GHVFULEHG LQ GHWDLO LQ
&KDSWHU ���� $OWHUDWLRQ RI WKH SURJUDPPHG SDUD�
PHWHUV UHTXLUHV WKH LQSXW RI WKH FRGHZRUG �VHH
&KDSWHU ������� :LWKRXW FRGHZRUG� WKH VHWWLQJ FDQ EH
UHDG RXW EXW QRW DOWHUHG�

)RU WKH SXUSRVH RI FRQILJXUDWLRQ� DGGUHVVHV ��

 DQG
��

 DUH SURYLGHG� 2QH FDQ DFFHVV WKH EHJLQQLQJ RI
WKH FRQILJXUDWLRQ EORFNV HLWKHU E\ GLUHFW GLDO

- SUHVV GLUHFW DGGUHVV NH\ '$�
- W\SH LQ DGGUHVV � � � ��
- SUHVV H[HFXWH NH\ (�
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RU E\ SDJLQJ ZLWK WKH NH\V Â �IRUZDUGV� RU Ä �EDFN�
ZDUGV�� XQWLO DGGUHVV ���� DSSHDUV�

:LWKLQ WKH EORFN �� RQH FDQ SDJH IRUZDUG ZLWK � RU
EDFN ZLWK �� (DFK SDJLQJ DFWLRQ OHDGV WR D IXUWKHU DG�
GUHVV IRU WKH LQSXW RI D FRQILJXUDWLRQ SDUDPHWHU� ,Q
WKH IROORZLQJ VHFWLRQV� HDFK DGGUHVV LV VKRZQ LQ D
ER[ DQG H[SODLQHG� ,Q WKH XSSHU OLQH RI WKH GLVSOD\�
EHKLQG WKH QXPEHU DQG WKH EDU� VWDQGV WKH DVVR�
FLDWHG GHYLFH IXQFWLRQ� ,Q WKH VHFRQG OLQH LV WKH DVVR�
FLDWHG WH[W �H�J� p(;,67p�� ,I WKLV WH[W LV DSSURSULDWH
WKH DUURZ NH\V � RU � FDQ EH XVHG WR SDJH WKH QH[W
DGGUHVV� ,I WKH WH[W VKRXOG EH DOWHUHG SUHVV WKH
p1RprNH\ 1� DQ DOWHUQDWLYH WH[W WKHQ DSSHDUV �H�J�
p121r(;,67p�� 7KHUH PD\ EH RWKHU DOWHUQDWLYHV
ZKLFK FDQ WKHQ EH GLVSOD\HG E\ UHSHDWHG GHSUHVVLRQ
RI WKH p1RprNH\ 1� 7KH UHTXLUHG DOWHUQDWLYH PXVW EH
FRQILUPHG ZLWK WKH NH\ (�

8VH RI WKH GRXEOH DUURZ NH\ Â EULQJV RQH WR WKH QH[W
DGGUHVV EORFN� LQ WKLV FDVH ��� 7KHUH RQH ILQGV IXUWKHU
VHWWLQJ SDUDPHWHUV ZKLFK FDQ HTXDOO\ EH FRQILUPHG RU
DOWHUHG�

7KH FRQILJXUDWLRQ SURFHGXUH FDQ EH HQGHG DW DQ\
WLPH E\ WKH NH\ FRPELQDWLRQ ) (� L�H� GHSUHVVLQJ WKH
IXQFWLRQ NH\ ) IROORZHG E\ WKH HQWU\ NH\ (� 7KH GLV�
SOD\ VKRZV WKH TXHVWLRQ p6$9( 1(: 6(77,1*6 "p�
&RQILUP ZLWK WKH p<HVprNH\ -�< WKDW WKH QHZ VHWWLQJV
VKDOO EHFRPH YDOLG QRZ� ,I \RX SUHVV WKH p1RprNH\ 1
LQVWHDG� FRGHZRUG RSHUDWLRQ ZLOO EH DERUWHG� L�H� DOO
DOWHUDWLRQV ZKLFK KDYH EHHQ FKDQJHG VLQFH WKH ODVW
FRGHZRUG HQWU\ DUH ORVW� 7KXV� HUURQHRXV DOWHUDWLRQV
FDQ EH PDGH LQHIIHFWLYH�

,I RQH WULHV WR OHDYH WKH VHWWLQJ UDQJH IRU WKH FRQILJXU�
DWLRQ EORFNV �L�H� DGGUHVV EORFNV �� WR ��� ZLWK NH\V Â
Ä� WKH GLVSOD\ VKRZV WKH TXHVWLRQ p(1' 2) &2'(�

:25' 23(5$7,21 "p� 3UHVV WKH p1RprNH\ 1 WR
FRQWLQXH FRQILJXUDWLRQ� ,I \RX SUHVV WKH p<HVprNH\
-�< LQVWHDG� DQRWKHU TXHVWLRQ DSSHDUV� p6$9( 1(:
6(77,1*6 "p� 1RZ \RX FDQ FRQILUP ZLWK -�< RU DERUW
ZLWK 1� DV GHVFULEHG DERYH�

:KHQ RQH H[LWV WKH VHWWLQJ SURJUDP� WKH DOWHUHG SDUD�
PHWHUV� ZKLFK XQWLO WKHQ KDYH EHHQ VWRUHG LQ YRODWLOH
PHPRULHV� DUH WKHQ SHUPDQHQWO\ VHFXUHG LQ ((�
3520V DQG SURWHFWHG DJDLQVW SRZHU RXWDJH� 7KH
SURFHVVRU V\VWHP ZLOO UHVHW DQG UHrVWDUW� 'XULQJ UHr
VWDUW WKH GHYLFH LV QRW RSHUDWLRQDO�

����� 3URJUDPPLQJ WKH 6FRSH RI )XQFWLRQV �
%ORFN ��

7KH DYDLODEOH SURWHFWLYH DQG DGGLWLRQDO IXQFWLRQV FDQ
EH SURJUDPPHG DV H[LVWLQJ RU QRW H[LVWLQJ� )RU VRPH
IXQFWLRQV LW PD\ DOVR EH SRVVLEOH WR VHOHFW EHWZHHQ
PXOWLSOH DOWHUQDWLYHV�

)XQFWLRQV ZKLFK DUH FRQILJXUHG DV 121 (;,67 ZLOO
QRW EH SURFHVVHG LQ �6$���� 7KHUH ZLOO EH QR DQ�
QXQFLDWLRQV DQG WKH DVVRFLDWHG VHWWLQJ SDUDPHWHUV
�IXQFWLRQV� OLPLW YDOXHV� ZLOO QRW EH UHTXHVWHG GXULQJ
VHWWLQJ� ,Q FRQWUDVW� VZLWFKrRII RI D IXQFWLRQ PHDQV
WKDW WKH IXQFWLRQ ZLOO EH SURFHVVHG� WKDW LQGLFDWLRQ ZLOO
DSSHDU �H�J���� pVZLWFKHG RIIp� EXW WKDW WKH IXQFWLRQ
ZLOO KDYH QR HIIHFW RQ WKH UHVXOW RI WKH SURWHFWLYH SUR�
FHVV �H�J� QR WULSSLQJ FRPPDQG��

7KH IROORZLQJ ER[HV VKRZ WKH SRVVLELOLWLHV IRU WKH
PD[LPXP VFRSH RI WKH GHYLFH� ,Q DQ DFWXDO FDVH�
IXQFWLRQV ZKLFK DUH QRW DYDLODEOH ZLOO QRW DSSHDU LQ
WKH GLVSOD\�

D %HJLQQLQJ RI WKH EORFN p6FRSH RI IXQFWLRQVpD
9 � � � � À 6 & 2 3 ( 2 )

) 8 1 & 7 , 2 1 6

%HJLQQLQJ RI WKH EORFN p6FRSH RI IXQFWLRQVp�

�
�

� � � � À ' , 6 7 � 3 5 2 7 �
1 2 1 � ( ; , 6 7

�
�

� � � � À ( 0 ( 5 * 2 � &
1 2 1 � ( ; , 6 7

( ; , 6 7 ( ; , 6 7
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� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

�
�

� � � � À + 6 3 ( ( ' , ! ! !
1 2 1 � ( ; , 6 7

�
�

� � � � À 7 + ( 5 0 � 3 5 2 7 �
1 2 1 � ( ; , 6 7

( ; , 6 7 ( ; , 6 7

�
�

� � � � À 7 0 3 � 6 ( 1 6 , 1 *
1 2 1 � ( ; , 6 7

�
�

� � � � À , 1 7 ( 5 1 $ / $ 5
1 2 1 � ( ; , 6 7

� � � Ý & W R � � � Ý & ( ; , 6 7

� � � Ý & W R � � � Ý &

�
�

� � � � À , 1 7 � 7 + � $ 5
1 2 1 � ( ; , 6 7

�
�

� � � � À ) $ 8 / 7 / 2 & $ 7
1 2 1 � ( ; , 6 7

( ; , 6 7 ( ; , 6 7

�
� � � � � À 3 $ 5 $ 0� & � 2

1 2 1 � ( ; , 6 7

�
�

� � � � À 1 2 � 2 ) 6 ( & 7
� 6 ( & 7 , 2 1

( ; , 6 7 � 6 ( & 7 , 2 1 6

� 6 ( & 7 , 2 1 6

� 6 ( & 7 , 2 1 6

� 6 ( & 7 , 2 1 6

�
�

� � � � À ) 5 ( 4 8 ( 1 & <
I 1 � � + ]

I 1 � � + ]
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� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� 6HWWLQJ RI WKH 'HYLFH &RQILJXUDWLRQ �
%ORFN ��

7KH FRQILJXUDWLRQ GHVFULEHV KRZ WKH SURWHFWLRQ DQG
DGGLWLRQDO IXQFWLRQV ZRUN WRJHWKHU� ,Q WKH FDVH RI WKH
�6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH SURWHF�
WLRQ V\VWHP� WKLV LQFOXGHV�

- WHVWLQJ RI WKH FLUFXLW EUHDNHU�

- VZLWFKLQJ RYHU IXQFWLRQV YLD D ELQDU\ LQSXW DQG

- FRQQHFWLQJ WKH $5 WR WKH SURWHFWLRQ IXQFWLRQV�

D %HJLQQLQJ RI WKH EORFN p'HYLFH FRQILJXUDWLRQpD
9 � � � � À ' ( 9 , & (

& 2 1 ) , * 8 5 $ 7 , 2 1

%HJLQQLQJ RI WKH EORFN p'HYLFH FRQILJXUDWLRQp

)XQFWLRQDO WHVWLQJ RI WKH FLUFXLW EUHDNHU YLD D ELQDU\
�
�

� � � � À & % 7 ( 6 7 6 ( /
0 $ , 1 & %

)XQFWLRQDO WHVWLQJ RI WKH FLUFXLW EUHDNHU YLD D ELQDU\
LQSXW UHIHUV WR
� WKH PDLQ FLUFXLW EUHDNHUWKH PDLQ FLUFXLW EUHDNHU

6 3 $ 5 ( & % � WKH VSDUH FLUFXLW EUHDNHU

% 2 7 + � ERWK FLUFXLW EUHDNHUV

�
�

� � � � À 5 ( 6 3 2 1 6 ( % ,
( ' * ( � 7 5 , * * ( 5 ( '

7KH ELQDU\ LQSXWV IRU FDWHQDU\ VZLWFKLQJ DUH DFWLYDWHG
� HGJH�WULJJHUHGHGJH WULJJHUHG

& 2 1 7 , 1� 6 , * 1 $ / � E\ D FRQWLQXRXV VLJQDO

%LQDU\ LQSXWV IRU VZLWFKLQJ RYHU FDWHQDULHV
�)1R� ����� ����� ������

- (GJH�7ULJJHUHG
7KUHH ELQDU\ LQSXWV DUH QHFHVVDU\� VLQFH RQO\ WKH
ULVLQJ HGJHV DUH HYDOXDWHG� 7KH FDWHQDU\ VHWWLQJ RI
WKH ELQDU\ LQSXW ZLWK WKH ODVW ULVLQJ HGJH LV DFWLYH�

- &RQWLQXRXV 6LJQDO
1R WULJJHU IXQFWLRQ DW PDUVKDOOLQJ� 'XULQJ H[WHUQDO
FRQWURO� RQO\ RQH VLJQDO LQ HDFK FDVH PXVW EH
VZLWFKHG DFWLYH �! &DW� � DFWLYH RU ! &DW� � DFWLYH
RU ! &DW� � DFWLYH��

�
�

� � � � À ) 8 1 & 6 : , � % <
% , 1 $ 5 < , 1 3 8 7

&DWHQDU\ VZLWFKLQJ LV FDUULHG RXW
� YLD D ELQDU\ LQSXWYLD D ELQDU\ LQSXW

7 ( / ( * 5 $ 0 � E\ PHDQV RI D WHOHJUDP IURP WKH FRQWURO V\VWHP

% / 2 & . ( ' � LV EORFNHG
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� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

,I DXWRPDWLF UHFORVH� $5� LV FRQILJXUHG DV (;,67� \RX
FDQ XVH DGGUHVVHV ���� WR ���� WR OLQN WKH DSSURSUL�
DWH SURWHFWLRQ IXQFWLRQV WR WKH $5� (DFK SURWHFWLRQ

IXQFWLRQ LV OLQNHG WR WKH $5 LQGHSHQGHQWO\ RI WKH
RWKHU SURWHFWLRQ IXQFWLRQV� 2QO\ D SURWHFWLRQ IXQFWLRQ
WKDW LV HQDEOHG IRU WKH $5 FDQ VWDUW WKH $5�

7ULSSLQJ E\ GLVWDQFH SURWHFWLRQ PD\ VWDUW $5 F\FOH
�
�

� � � � À $ 5 : � ' , 6 7 �
: , 7 + $ 5

7ULSSLQJ E\ GLVWDQFH SURWHFWLRQ PD\ VWDUW $5 F\FOH
� (QDEOHG

: , 7 + 2 8 7 $ 5 � 1RW HQDEOHG

+LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ PD\ VWDUW $5 F\FOH
�
�

� � � � À $ 5 : � , ! ! !
: , 7 + $ 5

+LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ PD\ VWDUW $5 F\FOH

� (QDEOHG(QDEOHG

: , 7 + 2 8 7 $ 5 � 1RW HQDEOHG

(PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ PD\ VWDUW $5 F\FOH
�
�

� � � � À $ 5 : � ( 0 ( 5 *
: , 7 + $ 5

(PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ PD\ VWDUW $5 F\FOH

� (QDEOHG(QDEOHG

: , 7 + 2 8 7 $ 5 � 1RW HQDEOHG

$Q H[WHUQDO WULS YLD ELQDU\ LQSXW DGGUHVVHV ���� DQG
�
�

� � � � À $ 5 : � ( ; 7
: , 7 + $ 5

$Q H[WHUQDO WULS YLD ELQDU\ LQSXW DGGUHVVHV ���� DQG
���� VWDUWV DQ $5 F\FOH
� (QDEOHG(QDEOHG

: , 7 + 2 8 7 $ 5 � 1RW HQDEOHG

��� 0DUVKDOOLQJ RI %LQDU\ ,QSXWV� %LQDU\ 2XWSXWV DQG /(' ,QGLFDWRUV

7KH DVVLJQPHQW RI WKH LQSXWV DQG RXWSXWV RI WKH LQ�
WHUQDO IXQFWLRQV FDQ EH UHDUUDQJHG DQG WKXV DGDSWHG
WR WKH RQrVLWH FRQGLWLRQV�

0DUVKDOOLQJ RI WKH LQSXWV� RXWSXWV DQG /('V LV SHU�
IRUPHG E\ PHDQV RI WKH LQWHJUDWHG RSHUDWRU SDQHO RU
YL� WKH RSHUDWLQJ LQWHUIDFH LQ WKH IURQW� 7KH RSHUDWLRQ
RI WKH RSHUDWRU SDQHO LV GHVFULEHG LQ GHWDLO LQ &KDSWHU
���� 0DUVKDOOLQJ EHJLQV DW WKH SDUDPHWHU DGGUHVV
�����

7KH LQSXW RI WKH FRGHZRUG LV UHTXLUHG IRU PDUVKDOOLQJ
�VHH &KDSWHU ������� :LWKRXW FRGHZRUG HQWU\� SDUD�
PHWHUV FDQ EH UHDG RXW EXW QRW EH FKDQJHG� 'XULQJ
FRGHZRUG RSHUDWLRQ� L�H� IURP FRGHZRUG HQWU\ XQWLO
WKH WHUPLQDWLRQ RI WKH PDUVKDOOLQJ SURFHGXUH� WKH
VROLG EDU LQ WKH GLVSOD\ IODVKHV�

:KHQ WKH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�
OLQH SURWHFWLRQ V\VWHP SURJUDPV DUH UXQQLQJ WKH
VSHFLILF ORJLF IXQFWLRQV ZLOO EH DOORFDWHG WR WKH SK\VL�
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� � ��6LHPHQV $* ¼ 1RYHPEHU ����

FDO LQSXW DQG RXWSXW PRGXOHV RU /('V LQ DFFRUGDQFH
ZLWK WKH VHOHFWLRQ�

([DPSOH� )DXOW GHWHFWLRQ LV UHJLVWHUHG IURP WKH
GLVWDQFH SURWHFWLRQ LQ SKDVH /�� 7KLV HYHQW LV
JHQHUDWHG DV DQ p$QQXQFLDWLRQp �ORJLFDO IXQFWLRQ� DQG
VKRXOG EH DYDLODEOH DW FHUWDLQ WHUPLQDOV RI WKH XQLW DV
D 1�2� FRQWDFW�

6LQFH VSHFLILF XQLW WHUPLQDOV DUH KDUGrZLUHG WR D
VSHFLILF �SK\VLFDO� VLJQDO UHOD\� H�J� WR WKH VLJQDO UHOD\
�� WKH SURFHVVRU PXVW EH DGYLVHG WKDW WKH ORJLFDO VLJ�
QDO p'LVW�)DXOW /�p VKRXOG EH WUDQVPLWWHG WR WKH
VLJQDO UHOD\ �� 7KXV� ZKHQ PDUVKDOOLQJ LV SHUIRUPHG
WZR VWDWHPHQWV RI WKH RSHUDWRU DUH LPSRUWDQW� :KLFK
�ORJLFDO� DQQXQFLDWLRQ JHQHUDWHG LQ WKH SURWHFWLRQ XQLW
SURJUDP VKRXOG WULJJHU ZKLFK �SK\VLFDO� VLJQDO UHOD\"
8S WR �� ORJLFDO DQQXQFLDWLRQV FDQ WULJJHU RQH �SK\VL�
FDO� VLJQDO UHOD\�

$ VLPLODU VLWXDWLRQ DSSOLHV WR ELQDU\ LQSXWV� ,Q WKLV
FDVH H[WHUQDO LQIRUPDWLRQ �H�J� YROWDJH WUDQVIRUPHU
P�F�E� WULSSHG� LV FRQQHFWHG WR WKH XQLW YLD D �SK\VL�
FDO� LQSXW PRGXOH DQG VKRXOG LQLWLDWH D �ORJLFDO� IXQF�
WLRQ� QDPHO\ EORFNLQJ� 7KH FRUUHVSRQGLQJ TXHVWLRQ WR
WKH RSHUDWRU LV WKHQ� :KLFK VLJQDO IURP D �SK\VLFDO�
LQSXW UHOD\ VKRXOG LQLWLDWH ZKLFK UHDFWLRQ LQ WKH GH�
YLFH" 2QH SK\VLFDO LQSXW VLJQDO FDQ LQLWLDWH XS WR ��
ORJLFDO IXQFWLRQV�

7KH WULS UHOD\V FDQ DOVR EH DVVLJQHG GLIIHUHQW IXQF�
WLRQV� (DFK WULS UHOD\ FDQ EH FRQWUROOHG E\ HDFK FRP�
PDQG IXQFWLRQ RU FRPELQDWLRQ RI FRPPDQG IXQFWLRQV�

7KH ORJLFDO DQQXQFLDWLRQ IXQFWLRQV FDQ EH XVHG LQ
PXOWLSOH PDQQHU� (�J� RQH DQQXQFLDWLRQ IXQFWLRQ FDQ

WULJJHU VHYHUDO VLJQDO UHOD\V� VHYHUDO WULS UHOD\V� DGGL�
WLRQDOO\ EH LQGLFDWHG E\ /('V� DQG EH FRQWUROOHG E\ D
ELQDU\ LQSXW XQLW� 7KH UHVWULFWLRQ LV� WKDW WKH WRWDO RI DOO
SK\VLFDO LQSXW�RXWSXW XQLWV �ELQDU\ LQSXWV SOXV VLJQDO
UHOD\V SOXV /('V SOXV WULS UHOD\V� ZKLFK DUH WR EH
DVVRFLDWHG ZLWK RQH ORJLFDO IRU IXQFWLRQ PXVW QRW
H[FHHG D QXPEHU RI ��� ,I WKLV QXPEHU LV WULHG WR EH
H[FHHGHG� WKH GLVSOD\ ZLOO VKRZ D FRUUHVSRQGLQJ
PHVVDJH�

0DUVKDOOLQJ LV VWUXFWXUHG VXFK WKDW WKH V\VWHP SROOV
IRU HDFK �SK\VLFDO� LQSXW�RXWSXW XQLW� L�H�

- ELQDU\ LQSXWV�
- VLJQDO UHOD\V�
- WULS UHOD\V�
- /('V

ZKLFK �ORJLFDO� IXQFWLRQV DUH WR WDNH HIIHFW�

7KH RIIHUHG ORJLFDO IXQFWLRQV DUH WDEXODWHG IRU WKH
ELQDU\ LQSXWV� RXWSXWV DQG /('V LQ WKH IROORZLQJ
VHFWLRQV�

7KH EHJLQQLQJ RI WKH PDUVKDOOLQJ SDUDPHWHU EORFNV LV
UHDFKHG E\ GLUHFWO\ VHOHFWLQJ WKH DGGUHVV ����� L�H�

- SUHVV GLUHFW DGGUHVV NH\� '$�
- HQWHU DGGUHVV � � � ��
- SUHVV HQWHU NH\� (�

RU E\ SDJLQJ ZLWK NH\V Â �IRUZDUGV� RU Ä �EDFNZDUGV�
XQWLO DGGUHVV ���� KDV EHHQ UHDFKHG� 7KH EHJLQQLQJ
RI WKH PDUVKDOOLQJ EORFNV WKHQ DSSHDUV�

D %HJLQQLQJ RI PDUVKDOOLQJ EORFNVD
9 � � � � À

0 $ 5 6 + $ / / , 1 *

%HJLQQLQJ RI PDUVKDOOLQJ EORFNV

2QH FDQ SURFHHG WKURXJK WKH PDUVKDOOLQJ EORFNV ZLWK
WKH NH\ Â RU JR EDFN ZLWK WKH NH\ Ä� :LWKLQ D EORFN�
RQH JRHV IRUZDUGV ZLWK � RU EDFNZDUGV ZLWK �� (DFK
IRUZDUG RU EDFNZDUG VWHS OHDGV WR GLVSOD\ RI WKH QH[W
LQSXW� RXWSXW RU /(' SRVLWLRQ� ,Q WKH GLVSOD\� EHKLQG
WKH DGGUHVV DQG WKH VROLG EDU� WKH SK\VLFDO LQSXW�RXW�
SXW XQLW IRUPV WKH KHDGLQJ�

7KH NH\ FRPELQDWLRQ ) �� L�H� GHSUHVVLQJ WKH IXQFWLRQ
NH\ ) IROORZHG E\ WKH DUURZ NH\ �� VZLWFKHV RYHU WR
WKH VHOHFWLRQ OHYHO IRU WKH ORJLFDO IXQFWLRQV WR EH DO�
ORFDWHG� 'XULQJ WKLV FKDQJHrRYHU �L�H� IURP SUHVVLQJ
WKH ) NH\ XQWLO SUHVVLQJ WKH � NH\� WKH EDU EHKLQG WKH
DGGUHVV QXPEHU LV UHSODFHG E\ D p)p� 7KH GLVSOD\
VKRZV� LQ WKH XSSHU OLQH� WKH SK\VLFDO LQSXW�RXWSXW
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� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

XQLW� WKLV WLPH ZLWK D WKUHH GLJLW LQGH[ QXPEHU� 7KH
VHFRQG GLVSOD\ OLQH VKRZV WKH ORJLFDO IXQFWLRQ ZKLFK
LV SUHVHQWO\ DOORFDWHG�

2Q WKLV VHOHFWLRQ OHYHO WKH DOORFDWHG IXQFWLRQ FDQ EH
FKDQJHG E\ SUHVVLQJ WKH p1RprNH\ 1� %\ UHSHDWHG
XVH RI WKH NH\ 1 DOO PDUVKDOODEOH IXQFWLRQV FDQ EH
SDJHG WKURXJK WKH GLVSOD\� %DFNrSDJLQJ LV SRVVLEOH
ZLWK WKH EDFNVSDFH NH\ 5�

$IWHU WKLV� IXUWKHU IXQFWLRQV FDQ EH DOORFDWHG WR WKH
VDPH SK\VLFDO LQSXW RU RXWSXW PRGXOH �ZLWK IXUWKHU
LQGH[ QXPEHUV� E\ XVLQJ WKH NH\ �� (DFK VHOHFWLRQ
PXVW EH FRQILUPHG E\ SUHVVLQJ WKH NH\ (� ,I D VHOHF�
WLRQ SODFH VKDOO QRW EH DVVLJQHG WR D IXQFWLRQ� VHOHF�
WLRQ LV PDGH ZLWK WKH IXQFWLRQ pQRW DOORFDWHGp�

<RX FDQ OHDYH WKH VHOHFWLRQ OHYHO E\ SUHVVLQJ WKH NH\
FRPELQDWLRQ ) � �L�H� GHSUHVVLQJ WKH IXQFWLRQ NH\ )
IROORZHG E\ WKH DUURZ NH\ ��� 7KH GLVSOD\ VKRZV DJDLQ
WKH IRXU GLJLW DGGUHVV QXPEHU RI WKH SK\VLFDO LQSXW�
RXWSXW PRGXOH� 1RZ \RX FDQ SDJH ZLWK NH\ � WR WKH
QH[W LQSXW�RXWSXW PRGXOH RU ZLWK � WR WKH SUHYLRXV WR
UHSHDW VHOHFWLRQ SURFHGXUH� DV DERYH�

7KH ORJLFDO IXQFWLRQV DUH DOVR SURYLGHG ZLWK IXQFWLRQ
QXPEHUV ZKLFK DUH HTXDOO\ OLVWHG LQ WKH WDEOHV� ,I WKH
IXQFWLRQ QXPEHU LV NQRZQ� WKLV FDQ EH LQSXW GLUHFWO\
RQ WKH VHOHFWLRQ OHYHO� 3DJLQJ WKURXJK WKH SRVVLEOH
IXQFWLRQV LV WKHQ VXSHUIOXRXV� :LWK GLUHFW LQSXW RI WKH
IXQFWLRQ QXPEHU� OHDGLQJ ]HURV QHHG QRW EH HQWHUHG�
$IWHU LQSXW RI WKH IXQFWLRQ QXPEHU� XVH WKH HQWHU NH\
(� ,PPHGLDWHO\ WKH DVVRFLDWHG LGHQWLILFDWLRQ RI WKH
IXQFWLRQ DSSHDUV IRU FKHFNLQJ SXUSRVHV� 7KLV FDQ EH
DOWHUHG HLWKHU E\ HQWHULQJ D GLIIHUHQW IXQFWLRQ QXPEHU
RU E\ SDJLQJ WKURXJK WKH SRVVLEOH IXQFWLRQV� IRUZDUGV
ZLWK WKH p1RprNH\ 1 RU EDFNZDUGV ZLWK WKH EDFN�
VSDFH NH\ 5� ,I WKH IXQFWLRQ KDV EHHQ FKDQJHG�
DQRWKHU FRQILUPDWLRQ LV QHFHVVDU\ ZLWK WKH HQWHU
NH\ (�

,Q WKH IROORZLQJ SDUDJUDSKV� DOORFDWLRQ SRVVLELOLWLHV IRU
ELQDU\ LQSXWV� ELQDU\ RXWSXWV DQG /(' LQGLFDWRUV DUH
JLYHQ� 7KH DUURZV ÂÄ RU �� DW WKH OHIW KDQG VLGH RI
WKH GLVSOD\ ER[ LQGLFDWH SDJLQJ IURP EORFN WR EORFN�
ZLWKLQ WKH EORFN RU RQ WKH VHOHFWLRQ OHYHO� 7KH FKDU�
DFWHU ) EHIRUH WKH DUURZ LQGLFDWHV WKDW WKH IXQFWLRQ
NH\ ) PXVW EH SUHVVHG EHIRUHrSXVKLQJ WKH DUURZ
NH\ ��

7KH PDUVKDOOLQJ SURFHGXUH FDQ EH HQGHG DW DQ\ WLPH
E\ WKH NH\ FRPELQDWLRQ ) (� L�H� GHSUHVVLQJ WKH IXQF�
WLRQ NH\ ) IROORZHG E\ WKH HQWU\ NH\ (� 7KH GLVSOD\
VKRZV WKH TXHVWLRQ p6$9( 1(: 6(77,1*6"p� &RQ�
ILUP ZLWK WKH p<HVprNH\ -�< WKDW WKH QHZ DOORFDWLRQV
VKDOO EHFRPH YDOLG QRZ� ,I \RX SUHVV WKH p1RprNH\ 1
LQVWHDG� FRGHZRUG RSHUDWLRQ ZLOO EH DERUWHG� L�H� DOO
DOWHUDWLRQV ZKLFK KDYH EHHQ FKDQJHG VLQFH WKH ODVW
FRGHZRUG HQWU\ DUH ORVW� 7KXV� HUURQHRXV DOWHUDWLRQV
FDQ EH PDGH LQHIIHFWLYH�

,I RQH WULHV WR OHDYH WKH VHWWLQJ UDQJH IRU WKH FRQILJXU�
DWLRQ EORFNV �L�H� DGGUHVV EORFNV �� WR ��� ZLWK NH\V
ÂÄ� WKH GLVSOD\ VKRZV WKH TXHVWLRQ p(1' 2) &2'(�
:25' 23(5$7,21 "p� 3UHVV WKH p1RprNH\ 1 WR
FRQWLQXH PDUVKDOOLQJ� ,I \RX SUHVV WKH p<HVprNH\ -�<
LQVWHDG� DQRWKHU TXHVWLRQ DSSHDUV� p6$9( 1(: 6(7�
7,1*6 "p� 1RZ \RX FDQ FRQILUP ZLWK -�< RU DERUW
ZLWK 1� DV DERYH�

:KHQ RQH H[LWV WKH PDUVKDOOLQJ SURJUDP� WKH DOWHUHG
SDUDPHWHUV� ZKLFK XQWLO WKHQ KDYH EHHQ VWRUHG LQ YRO�
DWLOH PHPRU\� DUH WKHQ SHUPDQHQWO\ VHFXUHG LQ ((�
3520V DQG SURWHFWHG DJDLQVW SRZHU RXWDJH� 7KH
SURFHVVRU V\VWHP ZLOO UHVHW DQG UHVWDUW� 'XULQJ UHr
VWDUW WKH GHYLFH LV QRW RSHUDWLRQDO�

����� 0DUVKDOOLQJ RI WKH %LQDU\ ,QSXWV �
%ORFN ��

7KH XQLW FRQWDLQV �� ELQDU\ LQSXWV ZKLFK DUH GHVLJ�
QDWHG ,1387 � WR ,1387 ��� 7KH\ FDQ EH PDUVKDOOHG
LQ DGGUHVV EORFN ��� 7KH DGGUHVV EORFN LV UHDFKHG E\
SDJLQJ LQ EORFNV ÂÄ RU E\ GLUHFW DGGUHVVLQJ ZLWK
'$ � � � � (� 2QH ELQDU\ LQSXW PD\ WULS VHYHUDO ORJLFDO
IXQFWLRQV� RQH ORJLFDO IXQFWLRQ PD\ EH WULSSHG E\ VHY�
HUDO ELQDU\ LQSXWV� 7KH VHOHFWLRQ SURFHGXUH LV FDUULHG
RXW DV GHVFULEHG LQ &KDSWHU ����

)RU HDFK ELQDU\ LQSXW IXQFWLRQ� \RX FDQ DOVR FKRRVH
ZKHWKHU WKH LQSXW IXQFWLRQ LV WR EH HIIHFWLYH DV DQ
RSHQ RU DV D FORVHG�FLUFXLW DUUDQJHPHQW�

- 2SHQ�FLUFXLW DUUDQJHPHQW �$�
7KH LQSXW LV HIIHFWLYH DV D PDNH FRQWDFW� L�H� D FRQ�
WURO YROWDJH RQ WKH LQSXW WHUPLQDOV DFWLYDWHV WKH
IXQFWLRQ�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

- &ORVHG�FLUFXLW DUUDQJHPHQW �5�
7KH LQSXW LV HIIHFWLYH DV D EUHDN FRQWDFW �L�H�� D
FRQWURO YROWDJH RQ WKH LQSXW WHUPLQDOV FDQFHOV WKH
IXQFWLRQ� DQG LW LV DFWLYH ZLWKRXW D FRQWURO YROWDJH�

:KHQ SDJLQJ WKURXJK WKH GLVSOD\� HDFK LQSXW IXQFWLRQ
LV GLVSOD\HG ZLWK WKH LQGH[ p$p RU p5p ZKHQ SUR�
FHHGLQJ ZLWK WKH p1RprNH\ 1�

7DEOH ��� VKRZV D FRPSOHWH OLVW RI DOO WKH ELQDU\ LQSXW
IXQFWLRQV ZLWK WKHLU DVVRFLDWHG IXQFWLRQ QXPEHU )1R�

,QSXW IXQFWLRQV QDWXUDOO\ KDYH QR HIIHFW LI WKH FRUUH�
VSRQGLQJ SURWHFWLRQ IXQFWLRQ LV QRW ILWWHG LQ WKH UHOD\
RU KDV EHHQ SURJUDPPHG RXW �pGHFRQILJXUHGp� VHH
&KDSWHU �������

:LWK GLUHFW LQSXW RI WKH IXQFWLRQ QXPEHU� OHDGLQJ
]HURV QHHG QRW EH XVHG� 7R LQGLFDWH WKH FRQWDFW PRGH
WKH IXQFWLRQ QXPEHU FDQ EH H[WHQGHG E\ D GHFLPDO
SRLQW IROORZHG E\ � RU �� ZKHUHE\

�� 2SHQ�FLUFXLW DUUDQJHPHQW
&RUUHVSRQGV WR VXIIL[ $

�� &ORVHG�FLUFXLW DUUDQJHPHQW
&RUUHVSRQGV WR VXIIL[ 5

,I \RX GR QRW HQWHU D �� RU D ��� WKH VKRUW GHVLJQDWLRQ
LV LQLWLDOO\ VKRZQ ZLWK DQ o$p� 3UHVVLQJ WKH 1R NH\� 1
VZLWFKHV WR o5p� $IWHU PDNLQJ D GLUHFW LQSXW� \RX FDQ
FKRRVH RWKHU IXQFWLRQV ZLWK WKHLU VKRUW GHVLJQDWLRQV
XVLQJ WKH 1R NH\� 1 RU E\ SDJLQJ EDFNZDUGV XVLQJ WKH
5 NH\� <RX PXVW WKHQ FRQILUP WKH FKRVHQ IXQFWLRQ
DJDLQ ZLWK WKH HQWHU NH\� (�

7KH IROORZLQJ ER[HV� DV DQ H[DPSOH� WKH DOORFDWLRQ IRU
ELQDU\ LQSXW �� 7DEOH ��� OLVWV DOO WKH SRVVLEOH VHWWLQJV�
7KH GHIDXOW VHWWLQJV IRU WKH ELQDU\ LQSXWV DUH OLVWHG LQ
7DEOH ����
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

D %HJLQQLQJ RI EORFN p0DUVKDOOLQJ ELQDU\ LQSXWVpD
9 � � � � À 0 $ 5 6 + $ / / , 1 *

% , 1 $ 5 < , 1 3 8 7 6

%HJLQQLQJ RI EORFN p0DUVKDOOLQJ ELQDU\ LQSXWVp

7KH ILUVW ELQDU\ LQSXW LV UHDFKHG ZLWK WKH NH\ �

$OORFDWLRQV IRU ELQDU\ LQSXW
�
�

� � � � À % , 1 $ 5 <
, 1 3 8 7 �

$OORFDWLRQV IRU ELQDU\ LQSXW

&KDQJH RYHU WR WKH VHOHFWLRQ OHYHO ZLWK ) ��

%LQDU\ LQSXW � KDV WKH GHIDXOW VHWWLQJ
�
�

� � � À , 1 3 8 7 �
! 9 7 P F E 7 U L S $

%LQDU\ LQSXW � KDV WKH GHIDXOW VHWWLQJ

,QSXW IRU WKH WUDQVIRUPHU P�F�E,QSXW IRU WKH WUDQVIRUPHU P�F�E

1R IXUWKHU IXQFWLRQV DUH LQLWLDWHG E\ ELQDU\ LQSXW �
�
�

� � � À , 1 3 8 7 �
1 R W D O O R F D W H G

1R IXUWKHU IXQFWLRQV DUH LQLWLDWHG E\ ELQDU\ LQSXW �

/HDYH WKH VHOHFWLRQ OHYHO ZLWK NH\ FRPELQDWLRQ ) ��
$GGUHVV ���� LV GLVSOD\HG DJDLQ� <RX FDQ JR WKHQ WR WKH
QH[W ELQDU\ LQSXW ZLWK WKH DUURZ NH\ ��

0DUVKDOOLQJ ELQDU\ LQSXW �
�
�

� � � � À % , 1 $ 5 <
, 1 3 8 7 �

0DUVKDOOLQJ ELQDU\ LQSXW �
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

7DEOH ��� 0DUVKDOOLQJ SRVVLELOLWLHV IRU ELQDU\ LQSXWV

)1R� $EEUHYLDWLRQ 'HVFULSWLRQ

� 1RW DOORFDWHG %LQDU\ LQSXW LV QRW DOORFDWHG WR DQ\ LQSXW IXQFWLRQ

� !7LPH 6\QFKUR 6\QFKURQL]H LQWHUQDO UHDO WLPH FORFN

� !6WDUW )OW5HF 6WDUW IDXOW UHFRUGLQJ IURP H[WHUQDO FRPPDQG YLD ELQDU\ LQSXW

� !/(' UHVHW 5HVHW /(' LQGLFDWRUV

� !3DUDP6HOHF�� 3DUDPHWHU VHW VHOHFWLRQ � �ZLWK !SDUDPHWHU VHOHFWLRQ ��

� !3DUDP6HOHF�� 3DUDPHWHU VHW VHOHFWLRQ � �ZLWK !SDUDPHWHU VHOHFWLRQ ��

�� !$QQXQF� � 8VHU GHILQDEOH DQQXQFLDWLRQ �

�� !$QQXQF� � 8VHU GHILQDEOH DQQXQFLDWLRQ �

�� !$QQXQF� � 8VHU GHILQDEOH DQQXQFLDWLRQ �

�� !$QQXQF� � 8VHU GHILQDEOH DQQXQFLDWLRQ �

�� !6\V�7HVW 6\VWHP LQWHUIDFH PHVVDJHV�YDOXHV DUH PDUNHG ZLWK p7HVW RSHUDWLRQp

�� !6\V�00�EORFN 6\VWHP LQWHUIDFH PHVVDJHV DQG PHDVXUHG YDOXHV DUH EORFNHG

��� !&% $X[� FO� &LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW FORVHG

��� !0DQXDO &ORVH &LUFXLW EUHDNHU LV PDQXDOO\ FORVHG �IURP GLVFUHSDQF\ VZLWFK�

��� !97 PFE 7ULS 9ROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� �IHHGHU� KDV WULSSHG

��� !&WUO� E\ %, &RQWURO E\ ELQDU\ LQSXW

���� !6WDUW )OW/RF 6WDUW IDXOW ORFDWRU IURP H[WHUQDO FRPPDQG YLD ELQDU\ LQSXW

���� !&% 7HVW 6WDUW FLUFXLW EUHDNHU WHVW H[WHUQDOO\

���� !&%WVW753�&/6 6WDUW &% WULS�FORVH F\FOH WHVW

���� !%�) RQ 6ZLWFK RQ EUHDNHU IDLO SURWHFWLRQ

���� !%�) RII 6ZLWFK RII EUHDNHU IDLO SURWHFWLRQ

���� !%�) 6WDUW 6WDUW EUHDNHU IDLOXUH SURWHFWLRQ H[WHUQDOO\

���� !(PHU� 21 6ZLWFK 21 HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ

���� !(PHU� 2)) 6ZLWFK 2)) HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ

���� !$5 RQ 6ZLWFK RQ LQWHUQDO DXWRrUHFORVH IXQFWLRQ

���� !$5 RII 6ZLWFK RII LQWHUQDO DXWRrUHFORVH IXQFWLRQ

���� !$5 EORFN:( EORFN %ORFN LQWHUQDO DXWRrUHFORVH IXQFWLRQ VWDWLFDOO\

���� !'$5 EORFN/8 EORFN� %ORFN FRPSOHWH '$5

���� !7K�$5 EORFN 7K�$5� %ORFN WKHUPDO $5 IXQFWLRQ H[WHUQDOO\

���� !H[W�6WDUW $5 $5� ([WHUQDO VWDUW IRU LQWHUQDO $5

���� !H[W� 7ULS $ $5� ([WHUQDO WULS IRU LQWHUQDO $5

���� !7K�$5 21 7K�$5� 6ZLWFK RQ WKHUPDO $5 IXQFWLRQ

���� !7K�$5 2)) 7K�$5� 6ZLWFK RII WKHUPDO $5 IXQFWLRQ

���� !&% UHDG\ &LUFXLW EUHDNHU UHDG\ IRU $5 F\FOHwww . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

7DEOH ��� �&RQWLQXHG�

)1R� $EEUHYLDWLRQ 'HVFULSWLRQ

���� !'LV�SURW� RQ 'LVWDQFH SURWHFWLRQ LV VZLWFKHG RQ

���� !'LV�SURW� RII 'LVWDQFH SURWHFWLRQ LV VZLWFKHG RII

���� !7K�3URW�RQ 7KHUPDO SURWHFWLRQ LV VZLWFKHG RQ

���� !7K�3URW�RII 7KHUPDO SURWHFWLRQ LV VZLWFKHG RII

���� !&DW�� DFWLYH 7KLUG FDWHQDU\ LV DFWLYH

���� !&DW�� DFWLYH 6HFRQG FDWHQDU\ LV DFWLYH

���� !&DW�� DFWLYH )LUVW FDWHQDU\ LV DFWLYH

���� !2�& ,!!! RQ +LJK�VSHHG 2�& ,!!! LV VZLWFKHG RQ

���� !2�& ,!!! RII +LJK�VSHHG 2�& ,!!! LV VZLWFKHG RII

7DEOH ��� 'HIDXOW 6HWWLQJV IRU %LQDU\ ,QSXWV

$GGUHVV �VW 'LVSOD\ /LQH �QG 'LVSOD\ /LQH )1R� 5HPDUNV

���� 0$56+$//,1* %,1$5< ,13876 %ORFN KHDGLQJ

���� %,1$5<

,1387 �

,1387 �

!97 PFE 7ULS $

��� 8 /LQH VLGH 97 0&% WULSSHG

���� %,1$5<

,1387 �

,1387 �

!/(' UHVHW $

� $FNQRZOHGJHPHQW DQG UHVHWWLQJ RI VWRUHG

/('V DQG GLVSOD\V� WHVWLQJ RI /('V

���� %,1$5<

,1387 �

QRW DOORFDWHG

���� %,1$5<

,1387 �

QRW DOORFDWHG

���� %,1$5<

,1387 �

QRW DOORFDWHG

���� %,1$5<

,1387 �

QRW DOORFDWHG

���� %,1$5<

,1387 �

QRW DOORFDWHG

���� %,1$5<

,1387 �

,1387 �

!&DW�� DFWLYH $

���� )LUVW FDWHQDU\ LV DFWLYH

���� %,1$5<

,1387 �

,1387 �

!&DW�� DFWLYH $

���� 6HFRQG FDWHQDU\ LV DFWLYH

���� %,1$5<

,1387 ��

,1387 ��

!&DW�� DFWLYH $

���� 7KLUG FDWHQDU\ LV DFWLYH

���� %,1$5<

,1387 ��

,1387 ��

!$5 EORFN� $

���� $XWR�UHFORVH IXQFWLRQ EORFNHG

���� %,1$5<

,1387 ��

,1387 ��

!&% WHVW VWDUW $

���� &LUFXLW EUHDNHU WHVW VWDUW
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� 0DUVKDOOLQJ RI WKH 6LJQDO 5HOD\V �
%ORFN ��

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP KDV VLJQDO RXWSXWV� 7KH QXPEHU RI
RXWSXWV GHSHQGV RQ WKH YHUVLRQ RI WKH GHYLFH�

- �6$���� �� VLJQDO RXWSXWV WKDW FDQ EH PDUVKDOOHG
- �6$���� �� VLJQDO RXWSXWV WKDW FDQ EH PDUVKDOOHG

7KH VLJQDO RXWSXWV DUH GHVLJQDWHG 6,*1$/ 5(/$< �
WR 6,*1$/ 5(/$< �� RU WR 6,*1$/ 5(/$< ��� :LWK
YHUVLRQ �6$���� \RX FDQQRW PDUVKDO VLJQDO RXWSXW ���
LQ WKH FDVH RI YHUVLRQ �6$���� WKLV DSSOLHV WR VLJQDO
RXWSXW ��� 7KH 'HYLFH 5HDG\ PHVVDJH LV SHUPD�
QHQWO\ DVVLJQHG WR WKHVH WZR UHOD\V�

$OO WKH RWKHU VLJQDO RXWSXWV FDQ EH PDUVKDOOHG LQ EORFN
��� 7KH EORFN LV UHDFKHG E\ SDJLQJ LQ EORFNV ZLWK ÂÄ
RU E\ GLUHFWO\ DGGUHVVLQJ '$ � � � � (� 7KH VHOHFWLRQ
SURFHGXUH LV FDUULHG RXW DV GHVFULEHG LQ &KDSWHU ����
6HYHUDO ORJLFDO VLJQDO IXQFWLRQV FDQ EH JURXSHG WR�

JHWKHU DV FRPPRQ DQQXQFLDWLRQV� 0XOWLSOH DQQXQFL�
DWLRQV DUH SRVVLEOH� L�H� RQH ORJLFDO DQQXQFLDWLRQ IXQF�
WLRQ FDQ EH JLYHQ WR VHYHUDL SK\VLFDO VLJQDO UHOD\V�

7DEOH ��� JLYHV D OLVWLQJ RI DOO DQQXQFLDWLRQ IXQFWLRQV
ZLWK WKH DVVRFLDWHG IXQFWLRQ QXPEHUV )1R�
$QQXQFLDWLRQ IXQFWLRQV DUH QDWXUDOO\ QRW HIIHFWLYH
ZKHQ WKH FRUUHVSRQGLQJ SURWHFWLRQ IXQFWLRQ LV QRW
ILWWHG LQ WKH UHOD\ RU KDV EHHQ SURJUDPPHG RXW�

$QQXQFLDWLRQV ZKLFK DUH LQGLFDWHG E\ D OHDGLQJ p!p
VLJQ� UHSUHVHQW WKH GLUHFW FRQILUPDWLRQ RI WKH ELQDU\
LQSXWV DQG DUH DYDLODEOH DV ORQJ DV WKH FRUUHVSRQGLQJ
ELQDU\ LQSXW LV HQHUJL]HG�

7KH IROORZLQJ ER[HV VKRZ H[DPSOHV IRU PDUVKDOOLQJ�
,Q WKH H[DPSOH IRU VLJQDO UHOD\ � WKH JURXS DQQXQFL�
DWLRQ IRU VHYHUDO DQQXQFLDWLRQ IXQFWLRQV RQ RQH VLJQDO
UHOD\ LV VKRZQ�

7DEOH ��� VKRZV DOO VLJQDO UHOD\V DV SUHVHW IURP WKH
IDFWRU\� 7KH GHIDXOW VHWWLQJV IRU VLJQDO UHOD\V �� WR ��
DUH QRW UHOHYDQW WR GHYLFH YHUVLRQ �6$����

D %HJLQQLQJ RI WKH EORFN p0DUVKDOOLQJ RI WKH RXWSXWD
9 � � � � À 0 $ 5 6 + $ / / , 1 *

6 , * 1 $ / 5 ( / $ < 6

%HJLQQLQJ RI WKH EORFN p0DUVKDOOLQJ RI WKH RXWSXW
VLJQDO UHOD\Vp

7KH ILUVW VLJQDO UHOD\ LV UHDFKHG ZLWK WKH NH\ ��

$OORFDWLRQV IRU VLJQDO UHOD\ �
�
�

� � � � À 6 , * 1 $ /
5 ( / $ < �

$OORFDWLRQV IRU VLJQDO UHOD\ �

&KDQJH RYHU WR WKH VHOHFWLRQ OHYHO ZLWK ) ��

7KH IROORZLQJ GHIDXOW VHWWLQJ DSSOLHV WR VLJQDO UHOD\ ��
�
�

� � � À 6 , * 1 $ / 5 ( / � �
% � ) 7 5 , 3

7KH IROORZLQJ GHIDXOW VHWWLQJ DSSOLHV WR VLJQDO UHOD\ ��

7ULS FRPPDQG GXH WR H[SLUHG EUHDNHU IDLOXUH SURWHF�
WLRQ WLPH W+5 �)1R �����WLRQ WLPH� W+5 �)1R� �����

QR IXUWKHU IXQFWLRQV DUH SUHVHW IRU VLJQDO UHOD\ �
�
�

� � � À 6 , * 1 $ / 5 ( / � �
1 R W D O O R F D W H G

QR IXUWKHU IXQFWLRQV DUH SUHVHW IRU VLJQDO UHOD\ �

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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3UHSDUDWRU\ 0HDVXUHV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

3UHVV IXQFWLRQ NH\ ) DQG WKHQ WKH XS DUURZ NH\ ��� WR
OHDYH WKH VHOHFWLRQ OHYHO� \RX FDQ WKHQ XVH WKH � NH\
WR JR WKH QH[W VLJQDO UHOD\� 7KH VFUHHQVKRWV EHORZ
VKRZ DQ H[DPSOH RI D FRPPRQ DQQXQFLDWLRQ� L�H� VHY�
HUDO ORJLFDO VLJQDO IXQFWLRQV DUH LVVXHG WR RQH FRP�

PRQ VLJQDO UHOD\�

1RWH� <RX PD\ RQO\ PDUVKDO WKH VLJQDO UHOD\V VR WKDW
QRW PRUH WKDQ �� VLJQDO UHOD\V DUH DGGUHVVHG DW WKH
VDPH WLPH�

$OORFDWLRQV IRU VLJQDO UHOD\ �
�
�

� � � � À 6 , * 1 $ /
5 ( / $ < �

$OORFDWLRQV IRU VLJQDO UHOD\ �

)LUVW�
�
�

� � � À 6 , * 1 $ / 5 ( / � �
( 0 ( 5� * ( 1� 7 5 , 3

)LUVW�
(PHUJHQF\ JHQHUDO WULS IXQFWLRQ �)1R� �����

6HFRQG�
�
�

� � � À 6 , * 1 $ / 5 ( / � �
' L V W ) O W = � .

6HFRQG�
'LVWXUEDQFH IDXOW GHWHFWLRQ ]RQH =�N �)1R� �����

1R IXUWKHU VLJQDO IXQFWLRQV IRU VLJQDO UHOD\ �
�
�

� � � À 6 , * 1 $ / 5 ( / � �
1 R W D O O R F D W H G

1R IXUWKHU VLJQDO IXQFWLRQV IRU VLJQDO UHOD\ �

$IWHU LQSXW RI DOO DQQXQFLDWLRQ IXQFWLRQV IRU VLJQDO UHOD\
�� FKDQJH EDFN WR WKH PDUVKDOOLQJ OHYHO LV FDUULHG RXW
ZLWK ) ��

$OORFDWLRQV IRU VLJQDO UHOD\ �
�
�

� � � � À 6 , * 1 $ /
5 ( / $ < �

$OORFDWLRQV IRU VLJQDO UHOD\ �

7DEOH ��� 0DUVKDOOLQJ SRVVLELOLWLHV IRU VLJQDO UHOD\V DQG /('V

)1R� $EEUHYLDWLRQ 'HVFULSWLRQ

� QRW DOORFDWHG 1R DQQXQFLDWLRQ DOORFDWHG

� !7LPH 6\QFKUR 6\QFKURQL]H LQWHUQDO UHDO WLPH FORFN

� !6WDUW )OW5HF 6WDUW IDXOW UHFRUGLQJ E\ H[WHUQDO FRPPDQG YLD ELQDU\ LQSXW

� !/(' UHVHW 5HVHW /(' LQGLFDWRUV

� !3DUDP6HOHF�� 3DUDPHWHU VHW VHOHFWLRQ � �ZLWK !SDUDPHWHU VHOHFWLRQ ��

� !3DUDP6HOHF�� 3DUDPHWHU VHW VHOHFWLRQ � �ZLWK !SDUDPHWHU VHOHFWLRQ ��

�� !$QQXQF� � 8VHU GHILQDEOH DQQXQFLDWLRQ �www . 
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)1R� $EEUHYLDWLRQ 'HVFULSWLRQ

�� !$QQXQF� � 8VHU GHILQDEOH DQQXQFLDWLRQ �

�� !$QQXQF� � 8VHU GHILQDEOH DQQXQFLDWLRQ �

�� !$QQXQF� � 8VHU GHILQDEOH DQQXQFLDWLRQ �

�� !6\V�7HVW 6\VWHP LQWHUIDFH PHVVDJHV�YDOXHV DUH PDUNHG ZLWK p7HVW RSHUDWLRQp

�� !6\V�00�EORFN 6\VWHP LQWHUIDFH PHVVDJHV DQG PHDVXUHG YDOXHV DUH EORFNHG

�� 'HY� RSHUDWLYH 3URWHFWLRQ GHYLFH RSHUDWLYH

�� 3URW� RSHUDW� $W OHDVW RQH SURWHFWLRQ IXQFWLRQ LV DFWLYH

�� /(' UHVHW 6WRUHG DQQXQFLDWLRQV DUH UHVHW

�� 3DUDP� UXQQLQJ 3DUDPHWHUV DUH EHLQJ VHW

�� 3DUDP� 6HW $ 3DUDPHWHU VHW $ LV DFWLYH

�� 3DUDP� 6HW % 3DUDPHWHU VHW % LV DFWLYH

�� 3DUDP� 6HW & 3DUDPHWHU VHW & LV DFWLYH

�� 3DUDP� 6HW ' 3DUDPHWHU VHW ' LV DFWLYH

��� )DLOXUH ��9 )DLOXUH �� 9 LQWHUQDO GF VXSSO\

��� )DLOXUH �9 )DLOXUH � 9 LQWHUQDO GF VXSSO\

��� )DLOXUH �9 )DLOXUH � 9 $�' FRQYHUWHU

��� )DLOXUH 0($� )DLOXUH RI DQDORJ LQSXW 0($�

��� )DLOXUH 0($� )DLOXUH RI DQDORJ LQSXW0($�

��� )DLO 0$,1 &% )DLOXUH RI PDLQ FLUFXLW EUHDNHU

��� )DLO 7(036(16 )DLOXUH RI RXWGRRU WHPSHUDWXUH VHQVLQJ �IRU �6$��� RQO\�

��� )DLOXUH 8PHDV )DLOXUH PHDVXUHG YROWDJH

��� !&% $X[� FO� &LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW FORVHG

��� !0DQXDO &ORVH &LUFXLW EUHDNHU LV PDQXDOO\ FORVHG �IURP GLVFUHSDQF\ VZLWFK�

��� !97 PFE 7ULS 9ROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� �IHHGHU� KDV WULSSHG

��� 'HYLFH )OW'HW *HQHUDO IDXOW GHWHFWLRQ RI WKH GHYLFH

��� 'HYLFH 7ULS *HQHUDO WULS RI WKH GHYLFH

��� 0DQXDO &ORVH 0DQXDO FORVH LQGLFDWLRQ RI FLUFXLW EUHDNHU

��� &% $ODUP 6XSS &LUFXLW EUHDNHU RSHUDWLRQ DODUP VXSSUHVVHG

��� &% $ODUP 6XSS &LUFXLW EUHDNHU DODUP VXSSUHVVHG WKHUPDO SURWHFWLRQ $5

���� 6WDUW )OW/RF 6WDUW IDXOW ORFDWRU E\ H[WHUQDO FRPPDQG YLD ELQDU\ LQSXW

���� )OW/RF EORFN )DXOW ORFDWLRQ EORFNHG

���� !&% 7HVW 7ULJJHU FLUFXLW EUHDNHU WHVW

���� !&%WVW753�&/6 6WDUW &LUFXLW EUHDNHU WULS�FORVH F\FOH WHVW

���� &%WVW753�&/6 &LUFXLW EUHDNHU WULS�FORVH F\FOH WHVW LQ SURJUHVVwww . 
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���� &% 7HVW 7ULS 7ULS E\ LQWHUQDO FLUFXLW EUHDNHU WHVW IXQFWLRQ JHQHUDO

���� 7HVW 0$,1 &% &LUFXLW EUHDNHU WHVW� 7ULS PDLQ FLUFXLW EUHDNHU

���� 7HVW 63$5( &% &LUFXLW EUHDNHU WHVW� 7ULS VSDUH FLUFXLW EUHDNHU

���� 2S�,PS�IRUZ 2SHUDWLRQDO LPSHGDQFH IRUZDUGV

���� !%�) RQ 6ZLWFK RQ EUHDNHU IDLOXUH SURWHFWLRQ

���� !%�) RII 6ZLWFK RII EUHDNHU IDLOXUH SURWHFWLRQ

���� !%�) 6WDUW ([WHUQDO VWDUWLQJ RI EUHDNHU IDLOXUH SURWHFWLRQ

���� %�) RII %UHDNHU IDLOXUH SURWHFWLRQ LV VZLWFKHG RII

���� %�) IDXOW %UHDNHU IDLOXUH� IDXOW GHWHFWLRQ

���� %�) 7ULS 7ULS E\ EUHDNHU IDLOXUH SURWHFWLRQ

���� %�) V�RUG3URW %�)� SLFN XS VXSHURUGLQDWHG SURWHFWLRQ UHOD\

���� %�) 7�63 'HOD\ WLPH IRU EDFN XS WULS H[SLUHG

���� !(PHU� 21 6ZLWFK 21 HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ

���� !(PHU� 2)) 6ZLWFK 2)) HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ

���� (PHU� RII (PHUJHQF\ RYHUFXUUHQW WLPH SURWHFWLRQ LV VZLWFKHG RII

���� (PHU� PRGH (PHUJHQF\ RYHUFXUUHQW WLPH PRGH LV UXQQLQJ

���� (PHU� ,!! )DXOW GHWHFWLRQ E\ �!! VWDJH RI HPHUJHQF\ 2�& SURWHFWLRQ

���� (PHU� 7,!! (PHUJHQF\ 2�& SURWHFWLRQ WLPH 7rO!! H[SLUHG

���� (PHU�*HQ�7ULS *HQHUDO WULS E\ HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ

���� !$5 RQ 6ZLWFK RQ LQWHUQDO DXWRrUHFORVH IXQFWLRQ

���� !$5 RII 6ZLWFK RII LQWHUQDO DXWRrUHFORVH IXQFWLRQ

���� !$5 EORFN %ORFN LQWHUQDO DXWRrUHFORVH IXQFWLRQ �DERUW�

���� !'$5 EORFN %ORFN FRPSOHWH GHOD\HG DXWRrUHFORVXUH �'$5� IXUWKHU VKRWV�

���� !7K�$5 EORFN ([WHUQDO EORFNLQJ RI WKHUPDO DXWR�UHFORVH IXQFWLRQ

���� !H[W�6WDUW $5 6WDUW VLJQDO IURP H[WHUQDO SURWHFWLRQ IRU $5

���� !H[W� 7ULS $5 7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5

���� !7K�$5 21 6ZLWFK RQ WKHUPDO DXWR�UHFORVH IXQFWLRQ

���� !7K�$5 2)) 6ZLWFK RII WKHUPDO DXWR�UHFORVH IXQFWLRQ

���� !&% UHDG\ &LUFXLW EUHDNHU UHDG\ IRU $5 F\FOH

���� $5 RII ,QWHUQDO DXWRrUHFORVH IXQFWLRQ LV VZLWFKHG RII

���� $5 QRW UHDG\ ,QWHUQDO DXWRrUHFORVH IXQFWLRQ LV QRW UHDG\ IRU UHFORVH

���� &% QRW UHDG\ &LUFXLW EUHDNHU QRW UHDG\ IRU D WULS�UHFORVH F\FOH

���� 7K�$5 QRW UG\ 7KHUPDO DXWR�UHFORVH LV QRW UHDG\www . 
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)1R� $EEUHYLDWLRQ 'HVFULSWLRQ

���� 7K�$5 RII 7KHUPDO DXWR�UHFORVH LV VZLWFKHG RII

���� $5 LQ SURJ� $XWRrUHFORVH F\FOH LV LQ SURJUHVV

���� 7K�$5 LQ SURJ 7KHUPDO DXWR�UHFORVH LQ SURJUHVV

���� 5$5 7�DFW�UXQ $XWRrUHFORVH IXQFWLRQ DFWLRQ WLPH IRU 5$5 LV UXQQLQJ

���� 5$5 7GHDG UXQ 'HDG WLPH IRU 5$5 LV UXQQLQJ

���� 5$5 =RQH 5HO� ,QWHUQDO $5 IXQFWLRQ LV UHDG\ WR SHUPLW WULS LQ 5$5 VWDJH

���� 7K$5 7GHDG UX 7KHUPDO DXWR�UHFORVH GHDG WLPH LV UXQQLQJ

���� '$5 7�DFW�UXQ $XWRrUHFORVH IXQFWLRQ DFWLRQ WLPH IRU '$5 LV UXQQLQJ

���� '$5 7GHDG UXQ 'HDG WLPH IRU '$5 LV UXQQLQJ

���� '$5 =RQH 5HO� ,QWHUQDO $5 IXQFWLRQ LV UHDG\ WR SHUPLW WULS LQ '$5 VWDJH

���� $5 &ORVH &PG� 5HFORVH FRPPDQG E\ LQWHUQDO DXWRrUHFORVH IXQFWLRQ

���� 7K�$5 &ORV&PG &ORVH FRPPDQG IURP WKHUPDO DXWR�UHFORVH

���� $5 7�5HFO�UXQ $XWRrUHFORVH IXQFWLRQ UHFODLP WLPH LV UXQQLQJ

���� $5 VXFFHVVIXO $XWR�UHFORVH ZDV VXFFHVVIXO

���� 'HILQLW�7ULS 'HILQLWLYH �ILQDO� WULS VLJQDO

���� 7K�$5 7�5HFO� 7KHUPDO DXWR�UHFORVH UHFODLP WLPH LV UXQQLQJ

���� 7K�$5 VXFFHVV 7KHUPDO DXWR�UHFORVH F\FOH VXFFHVVIXO

���� 7K�$5 GHI�7US 7KHUPDO DXWR�UHFORVH GHILQLWLYH WULS

���� !'LV�SURW� RQ 'LVWDQFH SURWHFWLRQ LV VZLWFKHG RQ

���� !'LV�SURW�RII 'LVWDQFH SURWHFWLRQ LV VZLWFKHG RII

���� 'LV�SURW�RII 'LVWDQFH SURWHFWLRQ LV VZLWFKHG RII

���� 'LVW� DFWLYH 'LVWDQFH SURWHFWLRQ LV DFWLYH

���� 'LVW�*HQ�)OW� 'LVWDQFH SURWHFWLRQ� *HQHUDO IDXOW GHWHFWLRQ

���� 'LVW� =� )DXOW GHWHFWLRQ =RQH =�

���� 'LVW�=�% )DXOW GHWHFWLRQ =RQH =�%

���� 'LVW�=�/ )DXOW GHWHFWLRQ =RQH =�/

���� 'LVW� 7� 'LVWDQFH SURWHFWLRQ� 7LPH 7� ��VW VWDJH� H[SLUHG

���� 'LVW� 7�% 'LVWDQFH SURWHFWLRQ� 7LPH 7�/ ��VW H[WHQGHG VWDJH� H[SLUHG

���� 'LVW 7�/ 'LVWDQFH SURWHFWLRQ� 7LPH 7�/ ��QG H[WHQGHG VWDJH� H[SLUHG

���� 'LV�*HQ� 7ULS 'LVWDQFH SURWHFWLRQ� *HQHUDO 7ULS FRPPDQG

���� 'LV�7ULS =� 7ULS LQ =RQH =�
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7DEOH ��� �&RQWLQXHG�
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���� 'LV =� IRUZ� =RQH =� IRUZDUGV DFWLYH

���� 'LV =� IRUZ� =RQH =� IRUZDUGV DFWLYH

���� 'LVW�)OW�=�. )OW� GHWHFW� =� �VKRUW FLUFXLW�

���� 'LVW�)OW�=�/ )DXOW GHWHFWLRQ =� �RYHUORDG�

���� 'LV� 7ULS =�. 7ULS LQ ]RQH =� �VKRUW FLUFXLW�

���� 'LV� 7ULS =�/ 7ULS LQ ]RQH =� �RYHUORDG�

���� 'LVW� 7�. 7LPH 7�. �=RQH =�� H[SLUHG

���� 'LVW� 7�/ 7LPH 7�/ �=RQH =�� H[SLUHG

���� !7K�3URW�RQ 7KHUPDO SURWHFWLRQ LV VZLWFKHG RQ

���� !7K�3URW�RII 7KHUPDO SURWHFWLRQ LV VZLWFKHG RII

���� !&DW�� DFWLYH 7KLUG FDWHQDU\ LV DFWLYH

���� !&DW�� DFWLYH 6HFRQG FDWHQDU\ LV DFWLYH

���� !&DW�� DFWLYH )LUVW FDWHQDU\ LV DFWLYH

���� 7K�3URW� RII 7KHUPDO SURWHFWLRQ LV VZLWFKHG RII

���� )OW� 7K�3URW� 7KHUPDO SURW� IDXOW GHWHFWLRQ

���� 7ULS 7K�3URW� 7ULS WKHUPDO SURWHFWLRQ

���� &ORVH�ORFNRXW 7KHUPDO SURWHFWLRQ FORVLQJ ORFN�RXW

���� 7K�3URW� :DUQ 7KHUPDO SURWHFWLRQ ZDUQLQJ VWDJH

���� &DW� � DFWLYH )LUVW FDWHQDU\ LV DFWLYH

���� &DW� � DFWLYH 6HFRQG FDWHQDU\ LV DFWLYH

���� &DW� � DFWLYH 7KLUG FDWHQDU\ LV DFWLYH

���� !2�& ,!!! RQ +LJK�VSHHG RYHUFXUUHQW ,!!! LV VZLWFKHG RQ

���� !2�& ,!!! RII +LJK�VSHHG RYHUFXUUHQW ,!!! LV VZLWFKHG RII

���� 2�& ,!!! RQ +LJK�VSHHG RYHUFXUUHQW ,!!! LV VZLWFKHG RII

���� )OW�GHW� ,!!! +LJK�VSHHG RYHUFXUUHQW ,!!! IDXOW GHWHFWLRQ

���� 7�,!!! H[S� +LJK�VSHHG RYHUFXUUHQW 7�,!!! H[SLUHG

���� 7ULS ,!!! 2YHUFXUUHQW SURWHFWLRQ ,!!! SKDVH WULS
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$GGUHVV �VW 'LVSOD\ /LQH �QG 'LVSOD\ /LQH )1R� 5HPDUNV

���� 0$56+$//,1* 6,*1$/ 5(/$<6 %ORFN KHDGLQJ

���� 6,*1$/

6,*1$/ 5(/� �

5(/$< �

%�) 7ULS

���� 7ULS E\ EUHDNHU IDLOXUH SURWHFWLRQ

���� 6,*1$/

6,*1$/ 5(/� �

5(/$< �

$5 LQ SURJ�

���� $XWR�UHFORVH LQ SURJUHVV

���� 6,*1$/

6,*1$/ 5(/� �

5(/$< �

'HYLFH 7ULS

��� *HQHUDO GURS�RII RI GHYLFH

���� 6,*1$/

6,*1$/ 5(/� �

5(/$< �

(PHU�*HQ�7ULS

���� (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ� *HQHUDO 7ULS

���� 6,*1$/

6,*1$/ 5(/� �

5(/$< �

'LVW�*HQ�)OW�

���� 'LVWDQFH SURWHFWLRQ� *HQHUDO IDXOW GHWHFWLRQ

���� 6,*1$/

6,*1$/ 5(/� �

5(/$< �

'LV�7ULS =�

���� 7ULS LQ ]RQH =�

���� 6,*1$/

6,*1$/ 5(/� �

5(/$< �

7ULS 7K�3URW�

���� 7ULS WKHUPDO SURWHFWLRQ

���� 6,*1$/

6,*1$/ 5(/� �

5(/$< �

7ULS ,!!!

���� 2YHUFXUUHQW SURWHFWLRQ ,!!! SKDVH WULS

���� 6,*1$/

6,*1$/ 5(/� �

5(/$< �

7K�$5 LQ SURJ

���� 7KHUPDO DXWR�UHFORVH LQ SURJUHVV

���� 6,*1$/

6,*1$/ 5(/���

5(/$< ��

'LV� 7ULS =�.

���� 7ULS LQ ]RQH =� �VKRUW FLUFXLW�

���� 6,*1$/

6,*1$/ 5(/���

5(/$< ��

'LV� 7ULS =�/

���� 7ULS LQ ]RQH =� �RYHUORDG�

���� 6,*1$/

6,*1$/ 5(/���
5(/$< ��

%�) V�RUG3URW

���� %�)� SLFN XS VXSHURUGLQDWHG SURWHFWLRQ UHOD\ �IRU

�6$��� RQO\�

5(/$< ��

'HY� RSHUDWLYH

�� 3URWHFWLRQ GHYLFH LV RSHUDWLYH �IRU �6$��� RQO\�

���� 6,*1$/

6,*1$/ 5(/��� QRW DOORFDWHG

���� 6,*1$/

6,*1$/ 5(/���

QRW DOORFDWHG

���� 6,*1$/

6,*1$/ 5(/���

QRW DOORFDWHG
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���� 6,*1$/

6,*1$/ 5(/���
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&DW� � DFWLYH

���� )LUVW FDWHQDU\ LV DFWLYH

���� 6,*1$/

6,*1$/ 5(/���

5(/$< ��

&DW� � DFWLYH

���� 6HFRQG FDWHQDU\ LV DFWLYH

���� 6,*1$/

6,*1$/ 5(/���

5(/$< ��

&DW� � DFWLYH

���� 7KLUG FDWHQDU\ LV DFWLYH

���� 6,*1$/

6,*1$/ 5(/���

5(/$< ��

)$LO 7(036(16

��� )DLOXUH RI RXWGRRU WHPSHUDWXUH VHQVLQJ

���� 6,*1$/

6,*1$/ 5(/���

5(/$< ��

7K�3URW� :DUQ�

���� 7KHUPDO SURWHFWLRQ ZDUQLQJ VWDJH

���� 6,*1$/

6,*1$/ 5(/���

5(/$< ��

)DLO 0$,1 &%

��� )DLOXUH RI PDLQ FLUFXLW EUHDNHU

���� 6,*1$/

6,*1$/ 5(/���

5(/$< ��

'HY� RSHUDWLYH

�� 3URWHFWLRQ GHYLFH LV RSHUDWLYH

����� 0DUVKDOOLQJ RI WKH /(' ,QGLFDWLRQV �
%ORFN ��

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP KDV /(' LQGLFDWLRQV� 7KH QXPEHU
RI /('V GHSHQGV RQ WKH YHUVLRQ RI WKH GHYLFH�

- �6$���� � /('V� VL[ RI ZKLFK FDQ EH PDUVKDOOHG
- �6$���� �� /('V� �� RI ZKLFK FDQ EH PDUVKDOOHG

7KH /('V DUH GHVLJQDWHG /(' � WR /(' � RU ��� 7KH\
FDQ EH PDUVKDOOHG LQ EORFN ��� 7KH EORFN LV UHDFKHV
E\ SDJLQJ LQ EORFNV ZLWK ÂÄ RU E\ GLUHFWO\ DGGUHVVLQJ
ZLWK '$ � � � � (� 7KH VHOHFWLRQ SURFHGXUH LV FDUULHG
RXW DV GHVFULEHG LQ &KDSWHU ���� 0XOWLSOH DQQXQFL�
DWLRQV DUH SRVVLEOH� L�H�� RQH ORJLFDO DQQXQFLDWLRQ IXQF�
WLRQ FDQ EH JLYHQ WR VHYHUDO /('V�

$SDUW IURP WKH ORJLFDO IXQFWLRQ� HDFK /(' FDQ EH PDU�
VKDOOHG WR RSHUDWH HLWKHU LQ WKH VWRUHG PRGH �P IRU
PHPRUL]HG� RU XQVWRUHG PRGH �QP IRU pQRW PHPRU�
L]HGp�� (DFK DQQXQFLDWLRQ IXQFWLRQ LV GLVSOD\HG ZLWK
WKH LQGH[ P RU QP ZKHQ SURFHHGLQJ ZLWK WKH 1rNH\�
7KH PDUVKDOODEOH DQQXQFLDWLRQ IXQFWLRQV DUH WKH VDPH
DV WKRVH OLVWHG LQ 7DEOH ����

$QQXQFLDWLRQ IXQFWLRQV DUH� RI FRXUVH� QRW HIIHFWLYH
ZKHQ WKH FRUUHVSRQGLQJ SURWHFWLRQ IXQFWLRQ LV QRW

ILWWHG LQ WKH UHOD\ RU KDV EHHQ SURJUDPPHG RXW �GHr
FRQILJXUHG�� :LWK GLUHFW LQSXW RI WKH IXQFWLRQ QXPEHU
LW LV QRW QHFHVVDU\ WR LQSXW WKH OHDGLQJ ]HURV� 7R LQGL�
FDWH ZKHWKHU WKH VWRUHG RU XQVWRUHG PRGH VKDOO EH
HIIHFWLYH WKH IXQFWLRQ QXPEHU FDQ EH H[WHQGHG E\ D
GHFLPDO SRLQW IROORZHG E\ � RU �� ZKHUHE\

�� XQVWRUHG LQGLFDWLRQ �QRW PHPRUL]HG� FRUUHVSRQGV
WR pQPp DV DERYH�

�� VWRUHG LQGLFDWLRQ �PHPRUL]HG� FRUUHVSRQGV WR pPp
DV DERYH�

,I WKH H[WHQVLRQ ZLWK �� RU �� LV RPLWWHG WKH GLVSOD\
VKRZV ILUVW WKH IXQFWLRQ GHVLJQDWLRQ LQ XQVWRUHG
PRGH ZLWK pQPp� 3UHVV WKH p1RprNH\ 1 WR FKDQJH WR
VWRUHG PRGH pPp� $IWHU GLUHFW LQSXW RWKHU IXQFWLRQV
FDQ EH VHOHFWHG E\ SDJLQJ WKURXJK WKH IXQFWLRQV IRU�
ZDUGV ZLWK WKH p1RprNH\ 1 RU EDFNZDUGV ZLWK WKH
EDFNVSDFH NH\ 5� 7KH FKDQJHG IXQFWLRQ WKHQ PXVW EH
UHrFRQILUPHG E\ WKH HQWHUrNH\ (�

7KH DVVLJQPHQW RI WKH /('V DV SUHVHW E\ WKH IDFWRU\
LV VKRZQ LQ WKH IURQW RI WKH XQLW� 7KH IROORZLQJ ER[HV
VKRZ� DV DQ H[DPSOH� WKH DVVLJQPHQW IRU /(' ��7DEOH
��� VKRZV DOO /(' LQGLFDWRUV DV WKH\ DUH SUHVHW IURP
WKH IDFWRU\�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

D %HJLQQLQJ RI WKH EORFN p0DUVKDOOLQJ RI WKH /(' LQGL�D
9 � � � � À 0 $ 5 6 + $ / / , 1 *

/ ( ' , 1 ' , & $ 7 2 5 6

%HJLQQLQJ RI WKH EORFN p0DUVKDOOLQJ RI WKH /(' LQGL�
FDWRUVp

7KH ILUVW PDUVKDOODEOH /(' LV UHDFKHG ZLWK WKH NH\ ��

$OORFDWLRQV IRU /(' �
�
�

� � � � À / ( ' �
$OORFDWLRQV IRU /(' �

&KDQJH RYHU WR WKH VHOHFWLRQ OHYHO ZLWK ) ��

/(' � KDV EHHQ SUHVHW IRU�
�
�

� � � À / ( ' �
' L V 7 U L S = � Q P

/(' � KDV EHHQ SUHVHW IRU�
�VW� 9ROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� KDV
WULSSHG� )1R ���WULSSHG� )1R ���

6HFRQG� 1R IXUWKHU VLJQDO IXQFWLRQV
�
�

� � � À / ( ' �
1 R W D O O R F D W H G

6HFRQG� 1R IXUWKHU VLJQDO IXQFWLRQV

$IWHU LQSXW RI DOO DQQXQFLDWLRQ IXQFWLRQV IRU /(' ��
FKDQJHrEDFN WR WKH PDUVKDOOLQJ OHYHO LV FDUULHG RXW ZLWK
) ��

$OORFDWLRQV IRU /(' �
�
�

� � � � À / ( ' �
$OORFDWLRQV IRU /(' �

7DEOH ��� 'HIDXOW 6HWWLQJV IRU /(' ,QGLFDWLRQV

$GGUHVV �VW 'LVSOD\ /LQH �QG 'LVSOD\ /LQH )1R� 5HPDUNV

���� 0$56+$//,1* /(' ,QGLFDWRUV %ORFN KHDGLQJ

���� /(' �

/(' � 'LV�7ULS=� P

���� 7ULS LQ ]RQH =�

���� /(' �

/(' � 'LV� 7ULS =�. P

���� 7ULS LQ ]RQH =� �VKRUW�FLUFXLW�

���� /(' �

/(' � 'LV� 7ULS =�/ P

���� 7ULS LQ ]RQH =� �RYHUORDG�

���� /(' �

/(' � 7ULS ,!!! P

���� 2YHUFXUUHQW SURWHFWLRQ ,!!! SKDVH WULS
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

7DEOH ��� �&RQWLQXHG�

$GGUHVV �VW 'LVSOD\ /LQH �QG 'LVSOD\ /LQH )1R� 5HPDUNV

���� /(' �

/(' � (PHU�*HQ�7ULS P

���� (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ� *HQHUDO 7ULS

���� /(' �

/(' � 7ULS 7K�3URW� P

���� 7ULS WKHUPDO SURWHFWLRQ

���� /(' �

/(' � 'HYLFH 7ULS P

��� *HQHUDO WULS RI GHYLFH

���� /(' �

/(' � %�) 7ULS P

���� 7ULS E\ EUHDNHU IDLOXUH SURWHFWLRQ

���� /(' �

/(' � 'LVW�*HQ�)OW P

���� 'LVWDQFH SURWHFWLRQ� *HQHUDO IDXOW GHWHFWLRQ

���� /(' ��

/(' �� 7K�3URW� :DUQ QP

���� 7KHUPDO SURWHFWLRQ ZDUQLQJ VWDJH

���� /(' ��

/(' �� &ORVH�ORFNRXW QP

���� 7KHUPDO SURWHFWLRQ FORVLQJ ORFN�RXW

���� /(' ��

/(' �� $5 LQ SURJ� P

���� $XWR�UHFORVH LQ SURJUHVV

���� /(' ��

/(' �� 7K�$5 LQ SURJ P

���� 7KHUPDO DXWR�UHFORVH LQ SURJUHVV

���� /(' ��

/(' �� !97 PFE 7ULS P

��� 8 /LQH�VLGH 97 0&% WULSSHG

����� 0DUVKDOOLQJ RI WKH &RPPDQG �7ULS�
5HOD\V � %ORFN ��

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP KDV WULSSDEOH WULS UHOD\V� 7KH
QXPEHU RI UHOD\V GHSHQGV RQ WKH YHUVLRQ RI WKH
GHYLFH�

- �6$���� � WULS UHOD\V
- �6$���� � WULS UHOD\V

7KH XQLW FRQWDLQV � WULS UHOD\V ZKLFK DUH GHVLJQDWHG
75,3 5(/$< � WR 75L3 5(/$< �� 7KH WULS UHOD\V FDQ EH
PDUVKDOOHG LQ WKH DGGUHVV EORFN ��� 7KH EORFN LV UH�
DFKHG E\ SDJLQJ LQ EORFNV ZLWK ÂÄ RU E\ GLUHFWO\ DG�
GUHVVLQJ ZLWK '$� LQSXW RI WKH DGGUHVV QXPEHU � � �
� DQG SUHVVLQJ WKH HQWHU NH\ (� 7KH VHOHFWLRQ
SURFHGXUH LV FDUULHG RXW DV GHVFULEHG LQ &KDSWHU ����
0XOWLSOH FRPPDQGV DUH SRVVLEOH� L�H� RQH ORJLFDO
FRPPDQG IXQFWLRQ FDQ EH JLYHQ WR VHYHUDO WULS UHOD\V�

,Q SULQFLSOH� \RX FDQ DOVR PDUVKDO DOO WKH PHVVDJHV WR
FRPPDQGV LQ DFFRUGDQFH ZLWK 7DEOH ���� &RPPDQG
IXQFWLRQV DUH QDWXUDOO\ QRW HIIHFWLYH ZKHQ WKH FRUUH�
VSRQGLQJ SURWHFWLRQ IXQFWLRQ LV QRW ILWWHG LQ WKH UHOD\
RU KDV EHHQ SURJUDPPHG RXW �GHrFRQILJXUHG��

7KH ER[HV EHORZ VKRZ H[DPSOHV RI WULS UHOD\V � DQG
��

7KH FRPSOHWH GHIDXOW VHWWLQJV DUH OLVWHG LQ 7DEOH ����
7KH GHIDXOW VHWWLQJV DUH LGHQWLFDO IRU ERWK GHYLFH
YHUVLRQV�

,I IXUWKHU SURWHFWLRQ IXQFWLRQV VKDOO WULS WKH VDPH
EUHDNHU� HDFK FRPPDQG UHOD\ PXVW EH WULJJHUHG E\
WKH FRUUHVSRQGLQJ FRPPDQG IXQFWLRQ� 6LPLODU LV YDOLG
IRU FORVLQJ FRPPDQGV�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

D %HJLQQLQJ RI WKH EORFN p0DUVKDOOLQJ RI WKH WULS UHOD\VpD
9 � � � � À 0 $ 5 6 + $ / / , 1 *

7 5 , 3 5 ( / $ < 6

%HJLQQLQJ RI WKH EORFN p0DUVKDOOLQJ RI WKH WULS UHOD\Vp

7KH ILUVW WULS UHOD\ LV UHDFKHG ZLWK WKH NH\ ��

$OORFDWLRQV IRU WULS UHOD\ �
�
�

� � � � À 7 5 , 3
5 ( / $ < �

$OORFDWLRQV IRU WULS UHOD\ �

&KDQJH RYHU WR WKH VHOHFWLRQ OHYHO ZLWK ) �� 7KH IROORZLQJ GHIDXOW VHWWLQJ DSSOLHV WR WULS UHOD\ ��

)LUVW�
�
�

� � � À 7 5 , 3 5 ( / $ < �
( P H U� * H Q� 7 U L S

)LUVW�
(PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ� *HQHUDO 7ULS� )1R�
��������

6HFRQG�
�
�

� � � À 7 5 , 3 5 ( / $ < �
7 5 , 3 , ! ! !

6HFRQG�
2YHUFXUUHQW SURWHFWLRQ ,!!! SKDVH WULS� )1R� ����

7KLUG�
�
�

� � � À 7 5 , 3 5 ( / $ < �
7 5 , 3 7 +� 3 5 2 7�

7KLUG�
7ULS WKHUPDO SURWHFWLRQ� )1R� ����

)RXUWK�
�
�

� � � À 7 5 , 3 5 ( / $ < �
' , 6 � * ( 1 � 7 5 , 3

)RXUWK�
'LVWDQFH SURWHFWLRQ� *HQHUDO 7ULS� )1R� ����

)LIWK�
�
�

� � � À 7 5 , 3 5 ( / $ < �
7 ( 6 7 0 $ , 1 &%

)LIWK�
&LUFXLW EUHDNHU WHVW� 7ULS PDLQ FLUFXLW EUHDNHU� )1R�
��������

0DUVKDOOLQJ IRU WULS UHOD\ �
�
�

� � � � À 7 5 , 3
5 ( / $ < �

0DUVKDOOLQJ IRU WULS UHOD\ �
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

3UHSDUDWRU\ 0HDVXUHV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

8VH ) � WR VZLWFK WR WKH VHOHFWLRQ OHYHO� 7KH IROORZLQJ GHIDXOW VHWWLQJ DSSOLHV WR WULS UHOD\ ��

)LUVW�
�
�

� � � À 7 5 , 3 5 ( / � �
% � ) 7 5 , 3

)LUVW�
7ULS E\ EUHDNHU IDLOXUH SURWHFWLRQ� )1R� ����

6HFRQG�
�
�

� � � À 7 5 , 3 5 ( / � �
7 ( 6 7 6 3 $ 5 ( & %

6HFRQG�
&LUFXLW EUHDNHU WHVW� 7ULS VSDUH FLUFXLW EUHDNHU� )1R�
��������

7DEOH ��� 'HIDXOW 6HWWLQJV IRU &RPPDQG 2XWSXWV

$GGUHVV �VW 'LVSOD\ /LQH �QG 'LVSOD\ /LQH )1R� 5HPDUNV

���� 0$56+$//,1* 75,3 5(/$< %ORFN KHDGLQJ

���� 75,3

75,3 5(/$< � (PHU�*HQ�7ULS

���� (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ� *HQHUDO 7ULS

7ULS ,!!! ���� 2YHUFXUUHQW SURWHFWLRQ ,!!! SKDVH WULS

7ULS 7K�3URW� ���� 7ULS WKHUPDO SURWHFWLRQ

'LV� *HQ� 7ULS ���� 'LVWDQFH SURWHFWLRQ� *HQHUDO 3URWHFWLRQ

7HVW 0$,1 &% ���� &LUFXLW EUHDNHU WHVW� 7ULS PDLQ FLUFXLW EUHDNHU

���� 75,3

75,3 5(/$< � %�) 7ULS

���� 7ULS E\ EUHDNHU IDLOXUH SURWHFWLRQ

7HVW 63$5( &% ���� &LUFXLW EUHDNHU WHVW� 7ULS VSDUH FLUFXLW EUHDNHU

���� 75,3

75,3 5(/$< � $5 &ORVH &PG�

���� &ORVH FRPPDQG IURP DXWR�UHFORVH

7K�$5 &ORV&PG ���� &ORVH FRPPDQG IURP WKHUPDO DXWR�UHFORVH

���� 75,3

75,3 5(/$< � %�) V�RUG3URW

���� %�)� SLFN XS VXSHURUGLQDWHG SURWHFWLRQ UHOD\

���� 75,3

75,3 5(/$< � 1RW PDUVKDOOHG
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

� 2SHUDWLQJ ,QVWUXFWLRQV

:DUQLQJ
$OO VDIHW\ SUHFDXWLRQV ZKLFK DSSO\ IRU ZRUN LQ HOHFWULFDO LQVWDOODWLRQV DUH WR EH REVHUYHG GXULQJ
WHVWV DQG FRPPLVVLRQLQJ�

��� 'LDORJ ZLWK WKH 5HOD\

6HWWLQJ� RSHUDWLRQ DQG LQWHUURJDWLRQ RI GLJLWDO SURWHF�
WLRQ DQG DXWRPDWLRQ V\VWHPV FDQ EH FDUULHG RXW YLD
WKH LQWHJUDWHG PHPEUDQH NH\ERDUG DQG GLVSOD\ SDQHO
ORFDWHG RQ WKH IURQW SODWH� $OO WKH QHFHVVDU\ RSHUDWLQJ
SDUDPHWHUV FDQ EH HQWHUHG DQG DOO WKH LQIRUPDWLRQ FDQ
EH UHDG RXW IURP KHUH� 2SHUDWLRQ LV� DGGLWLRQDOO\�
SRVVLEOH YLD WKH LQWHUIDFH VRFNHW E\ PHDQV RI D SHU�
VRQDO FRPSXWHU RU VLPLODU�

����� 0HPEUDQH .H\ERDUG DQG 'LVSOD\ 3DQHO

7KH PHPEUDQH NH\ERDUG DQG GLVSOD\ SDQHO LV H[WHU�
QDOO\ DUUDQJHG VLPLODU WR D SRFNHW FDOFXODWRU� )LJXUHV
��� DQG ��� VKRZ WKH IURQW YLHZ RI YHUVLRQV �6$���
DQG �6$��� RI WKH QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP�

$ WZRrOLQH� HDFK �� FKDUDFWHU� OLTXLG FU\VWDO GLVSOD\
SUHVHQWV WKH LQIRUPDWLRQ� (DFK FKDUDFWHU FRPSULVHV D
� [ � GRW PDWUL[� 1XPEHUV� OHWWHUV DQG D VHULHV RI
VSHFLDO V\PEROV FDQ EH GLVSOD\HG�

'XULQJ GLDORJ� WKH XSSHU OLQH JLYHV D IRXU ILJXUH
QXPEHU� IROORZHG E\ D EDU� 7KLV QXPEHU SUHVHQWV WKH
VHWWLQJ DGGUHVV� 7KH ILUVW WZR GLJLWV LQGLFDWH WKH
DGGUHVV EORFN� WKHQ IROORZV WKH WZRrGLJLW VHTXHQFH
QXPEHU� ,Q PRGHOV ZLWK SDUDPHWHU FKDQJHrRYHU ID�
FLOLW\� WKH LGHQWLILHU RI WKH SDUDPHWHU VHW LV VKRZQ EH�
IRUH WKH VHWWLQJ DGGUHVV�

7KH NH\ERDUG FRPSULVHV �� NH\V ZLWK QXPEHUV�
<HV�1R DQG FRQWURO EXWWRQV� 7KH VLJQLILFDQFH RI WKH
NH\V LV H[SODLQHG LQ GHWDLO LQ WKH IROORZLQJ�

- 1XPHULFDO .H\V IRU ,QSXW RI 1XPHUDOV

� WR �
'LJLWV � WR � IRU QXPHULFDO LQSXW

-

'HFLPDO SRLQW

*
,QILQLW\ V\PERO

���
&KDQJH RI VLJQ �LQSXW RI QHJDWLYH
QXPEHUV�

- <HV�1R .H\V IRU 7H[W 3DUDPHWHUV�

-�<
<HV NH\� RSHUDWRU DIILUPV WKH GLV�
SOD\HG TXHVWLRQ

1
1R NH\� RSHUDWRU GHQLHV WKH GLV�
SOD\HG TXHVWLRQ RU UHMHFWV DSOD\HG TXHVWLRQ RU UHMHFWV D
VXJJHVWLRQ DQG UHTXHVWV IRU DOWHU�VXJJHVWLRQ DQG UHTXHVWV IRU DOWHU�
QDWLYHQDWLYH
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

- .H\V IRU 3DJLQJ WKURXJK WKH 'LVSOD\V�

�
3DJLQJ IRUZDUGV� WKH QH[W DGGUHVV
LV GLVSOD\HGLV GLVSOD\HG

 
3DJLQJ EDFNZDUGV� WKH SUHYLRXV
DGGUHVV LV GLVSOD\HGDGGUHVV LV GLVSOD\HG

D %ORFN SDJLQJ IRUZDUGV� WKH EHJLQ�
QLQJ RI WKH QH[W DGGUHVV EORFN LVQLQJ RI WKH QH[W DGGUHVV EORFN LV
GLVSOD\HGGLVSOD\HG

9 %ORFN SDJLQJ EDFNZDUGV� WKH EH�
JLQQLQJ RI SUHYLRXV DGGUHVV EORFNJLQQLQJ RI SUHYLRXV DGGUHVV EORFN
LV GLVSOD\HGLV GLVSOD\HG

- &RQILUPDWLRQ .H\�

(
(QWHU RU FRQILUPDWLRQ NH\� HDFK
QXPHULFDO LQSXW RU FKDQJH YLD WKHQXPHULFDO LQSXW RU FKDQJH YLD WKH
<HV�1R NH\V PXVW EH FRQILUPHG
E\ WKH HQWHU NH\� RQO\ WKHQ GRHV
WKH GHYLFH DFFHSW WKH FKDQJH� 7KH
HQWHU NH\ FDQ DOVR EH XVHG WR DF�
NQRZOHGJH DQG FOHDU D IDXOW
SURPSW LQ WKLV GLVSOD\� D QHZ LQSXW
DQG UHSHDWHG XVH RI WKH HQWHU NH\
LV WKHQ QHFHVVDU\�

- &RQWURO DQG 6SHFLDO .H\V�

&:
&RGHZRUG� SUHYHQWV XQDXWKRUL]HG
DFFHVV WR VHWWLQJ SURJUDPV �QRWDFFHVV WR VHWWLQJ SURJUDPV �QRW
QHFHVVDU\ IRU FDOOrXS RI DQQXQFL�QHFHVVDU\ IRU FDOOrXS RI DQQXQFL�
DWLRQV RU PHVVDJHV�DWLRQV RU PHVVDJHV�

5
%DFNVSDFH HUDVXUH RI LQFRUUHFW
HQWULHV

)
)XQFWLRQ NH\� H[SODLQHG ZKHQ
XVHG

'$
'LUHFW DGGUHVVLQJ� LI WKH DGGUHVV
QXPEHU LV NQRZQ� WKLV NH\ DOORZVQXPEHU LV NQRZQ� WKLV NH\ DOORZV
GLUHFW FDOOrXS RI WKH DGGUHVVGLUHFW FDOOrXS RI WKH DGGUHVV

0�6
0HVVDJHV�6LJQDOV� LQWHUURJDWLRQ RI
DQQXQFLDWLRQV RI IDXOW DQG RSHUDW�DQQXQFLDWLRQV RI IDXOW DQG RSHUDW
LQJ GDWDLQJ GDWD

7KH WKUHH NH\V �� Â� 5(6(7 ZKLFK DUH VRPHZKDW VHS�
DUDWHG IURP WKH UHVW RI WKH NH\V� FDQ EH DFFHVVHG
ZKHQ WKH IURQW FRYHU LV FORVHG� 7KH DUURZV KDYH WKH
VDPH IXQFWLRQ DV WKH NH\V ZLWK LGHQWLFDO V\PEROV LQ
WKH PDLQ ILHOG DQG HQDEOH SDJLQJ LQ IRUZDUG GLUHFWLRQ�
7KXV DOO VHWWLQJ YDOXHV DQG HYHQW GDWD FDQ EH GLV�
SOD\HG ZLWK WKH IURQW FRYHU FORVHG� )XUWKHUPRUH�
VWRUHG /(' LQGLFDWLRQV RQ WKH IURQW FDQ EH HUDVHG YLD
WKH 5(6(7 NH\ ZLWKRXW RSHQLQJ WKH IURQW FRYHU�
'XULQJ UHVHW RSHUDWLRQ DOO /('V RQ WKH IURQW ZLOO EH
LOOXPLQDWHG WKXV SHUIRUPLQJ D /(' WHVW� :LWK WKLV
UHVHW� DGGLWLRQDOO\� WKH IDXOW HYHQW LQGLFDWLRQV LQ WKH
GLVSOD\ RQ WKH IURQW SDQHO RI WKH GHYLFH DUH DFNQRZ�
OHGJHG� WKH GLVSOD\ VKRZV WKHQ WKH RSHUDWLRQDO YDOXHV
RI WKH TXLHVFHQW VWDWH� 7KH GLVSOD\ LV VZLWFKHG RYHU WR
RSHUDWLQJ PRGH DV VRRQ DV RQH RI WKH NH\V '$� 0�6�
&: RU Â LV SUHVVHG�
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2SHUDWLQJ ,QVWUXFWLRQV �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

����� 2SHUDWLRQ ZLWK D 3HUVRQDO &RPSXWHU

$ SHUVRQDO FRPSXWHU �LQGXVWULDO VWDQGDUG� DOORZV� MXVW
DV WKH RSHUDWRU SDQHO� DOO WKH DSSURSULDWH VHWWLQJV�
LQLWLDWLRQ RI WHVW URXWLQHV DQG UHDGrRXW RI GDWD� EXW
ZLWK WKH DGGHG FRPIRUW RI VFUHHQrEDVHG YLVXDOL]DWLRQ
DQG D PHQXrJXLGHG SURFHGXUH�

$OO GDWD FDQ EH UHDG LQ IURP� RU FRSLHG RQWR� PDJQHWLF
GDWD FDUULHU �IORSS\ GLVF� �H�J� IRU VHWWLQJV DQG FRQ�
ILJXUDWLRQ��

$GGLWLRQDOO\� DOO WKH GDWD FDQ EH GRFXPHQWHG RQ D FRQ�
QHFWHG SULQWHU� ,W LV DOVR SRVVLEOH� E\ FRQQHFWLQJ D
SORWWHU� WR SULQW RXW WKH IDXOW KLVWRU\ WUDFHV�

)RU RSHUDWLRQ RI WKH SHUVRQDO FRPSXWHU� WKH LQVWUXF�
WLRQ PDQXDOV RI WKLV GHYLFH DUH WR EH REVHUYHG� 7KH
3& SURJUDP ',*6,Ç LV DYDLODEOH IRU VHWWLQJ DQG SUR�
FHVVLQJ RI DOO GLJLWDO SURWHFWLRQ GDWD� )XUWKHU LQIRUPD�
WLRQ DERXW IDFLOLWLHV RQ UHTXHVW�

����� 2SHUDWLRQDO 3UHFRQGLWLRQV

)RU PRVW RSHUDWLRQDO IXQFWLRQV� WKH LQSXW RI D FRGH�
ZRUG LV QHFHVVDU\� 7KLV DSSOLHV WR DOO WKH LQSXWV \RX
PDNH YLD WKH RSHUDWRU NH\SDG RU WKH RSHUDWLQJ LQWHU�
IDFH WKDW DIIHFW �6$������� QXPHULFDO RYHUKHDG FRQ�
WDFW�OLQH SURWHFWLRQ V\VWHP IXQFWLRQV VXFK DV

- VHWWLQJ RI IXQFWLRQDO SDUDPHWHUV �WKUHVKROGV� IXQF�
WLRQV��

- DOORFDWLRQ RU PDUVKDOOLQJ RI VLJQDOV� ELQDU\ LQSXWV�
/(' LQGLFDWRUV�

- FRQILJXUDWLRQ SDUDPHWHUV IRU LQWHUIDFH DQG GHYLFH
FRQILJXUDWLRQ�

- LQLWLDWLRQ RI WHVW SURFHGXUHV�

7KH FRGHZRUG LV QRW UHTXLUHG IRU WKH UHDGrRXW RI DQ�
QXQFLDWLRQV� RSHUDWLQJ GDWD RU IDXOW GDWD� RU IRU WKH
UHDGrRXW RI VHWWLQJ SDUDPHWHUV�

7KH LQVWUXFWLRQV IRU SUHSDUDWLRQ �VHH &KDSWHU ��
GHVFULEH LQ GHWDLO KRZ \RX HQWHU WKH FRGHZRUG DQG
DGDSW WKH RSHUDWRU LQWHUIDFH WR ORFDO FRQGLWLRQV �E\
DGDSWLQJ WKH LQWHUIDFHV DQG FKRRVLQJ WKH RSHUDWLRQDO
DQG VSRQWDQHRXV PHVVDJHV LQ WKH GLVSOD\V��

����� 3UHVHQWDWLRQ RI 'HYLFH 9HUVLRQV
�6$�������

)LJXUHV ��� DQG ��� VKRZ IURQW YLHZV RI GHYLFH YHU�
VLRQV �6$��� DQG �6$���� 7DEOHV ��� DQG ��� JLYH DQ
RYHUYLHZ RI WKH GHIDXOW VHWWLQJV LQ HDFK FDVH RI WKH
/('V WKDW FDQ EH PDUVKDOOHG�

7DEOH ��� 'HIDXOW VHWWLQJV RI WKH /('V WKDW
FDQ EH PDUVKDOOHG IRU WKH �6$���

� 'LV�7ULS =�

� 'LV�7ULS =�.

� 'LV�7ULS =�/

� 7ULS ,!!!

� (PHU�*HQ�7ULS

� 7ULS7K� 3URW�

7DEOH ��� 'HIDXOW VHWWLQJV RI WKH /('V WKDW
FDQ EH PDUVKDOOHG IRU WKH �6$���

� 'LV�7ULS =�

� 'LV�7ULS =�.

� 'LV�7ULS =�/

� 7ULS ,!!!

� (PHU�*HQ�7ULS

� 7ULS7K� 3URW�

� *HQ� 'HYLFH 7ULS

� %�) 7ULS

� 'LVW�*HQ�)OW�

�� 7K�3URW� :DUQ

�� &ORVH�ORFNRXW

�� $5 LQ SURJ�

�� 7K�$5 LQ SURJ�

�� !97 PFE 7ULS
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2SHUDWLQJ ,QVWUXFWLRQV�
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'LVWXUEDQFH /(' �UHG�

/('V � WR � �UHG� WKDW

FDQ EH PDUVKDOOHG

2SHUDWRU LQSXW SDQHO ZLWK

QXPEHU� FRQWURO DQG IXQF�

WLRQ NH\V

���SLQ VRFNHW IRU FRQQHFWLQJ

D 3&

2Q�2II VZLWFK IRU WKH LQWH�

JUDWHG SRZHU VXSSO\

7KUHH DGGLWLRQDO NH\V WKDW FDQ EH RSHU�

DWHG HYHQ ZKHQ WKH IURQW SDQHO LV FORVHG

2YHUKHDG &RQWDFW��OLQH 3URWHFWLRQ

)LJXUH ��� )URQW 9LHZ RI WKH �6$��� ZLWK WKH 2SHUDWRU 3DQHO DQG /('V
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2SHUDWLQJ ,QVWUXFWLRQV �
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/('V � WR �� �UHG� WKDW

FDQ EH PDUVKDOOHG

%DVH 0RGXOH6XSSOHPHQWDU\ 0RGXOH

2YHUKHDG &RQWDFW�OLQH 3URWHFWLRQ

2SHUDWRU LQSXW SDQHO ZLWK

QXPEHU� FRQWURO DQG IXQF�

WLRQ NH\V

���SLQ VRFNHW IRU FRQQHFWLQJ

D 3&

2Q�2II VZLWFK IRU WKH LQWH�

JUDWHG SRZHU VXSSO\

5HDG\ /(' �JUHHQ�

'LVWXUEDQFH /(' �UHG�

/('V � WR � �UHG� WKDW

FDQ EH PDUVKDOOHG

7KUHH DGGLWLRQDO NH\V WKDW FDQ EH RSHU�

DWHG HYHQ ZKHQ WKH IURQW SDQHO LV FORVHG

)LJXUH ��� )URQW 9LHZ RI WKH �6$��� ZLWK WKH 2SHUDWRU 3DQHO DQG /('V
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

����� 3DUDPHWHU &KDQJHRYHU �2SWLRQ�

)RU WKH IXQFWLRQDO SDUDPHWHUV� L�H� WKH DGGUHVVHV IURP
DERYH ���� WR OHVV WKDQ ����� XS WR � GLIIHUHQW SDUD�
PHWHU VHWV FDQ EH VHOHFWHG� &KDQJHRYHU EHWZHHQ
SDUDPHWHU VHWV FDQ EH SHUIRUPHG ORFDOO\ GXULQJ RSH�
UDWLRQ� XVLQJ WKH RSHUDWRU SDQHO� RU IURP D 3& YLD WKH
XVHU LQWHUIDFH� RU UHPRWHO\ YLD ELQDU\ LQSXWV�

,I WKH FKDQJHRYHU RSWLRQ LV QRW XVHG� RQO\ WKH YDOXHV
IRU WKH VHOHFWHG SDUDPHWHU VHW QHHG WR EH HQWHUHG�
WKH UHVW RI WKLV VHFWLRQ PD\ EH VNLSSHG� ,I LW LV XVHG�
SDUDPHWHU FKDQJHRYHU PXVW EH VHW WR (;,67 �DGUHVV
����� VHH &KDSWHU ������� 7KH ILUVW SDUDPHWHU VHW LV
6HW $� WKH RWKHUV 6HW %� 6HW & DQG 6HW ' UHVSHFWLYHO\�
7KHVH SDUDPHWHU VHWV DUH GHILQHG VXFFHVVLYHO\ ZKHQ
VHWWLQJ WKH IXQFWLRQDO SDUDPHWHUV�

,I WKH FKDQJHRYHU RSWLRQ LV XVHG� WKH ILUVW VWHS LV WR
HQWHU DOO SDUDPHWHUV IRU WKH QRUPDO VWDWH RI 6HW $ EH�
IRUH FKDQJLQJ RYHU WR 6HW % DV IROORZV�

- &RPSOHWH WKH SDUDPHWHU VHWWLQJ IRU 6HW $ DV GHV�
FULEHG LQ &KDSWHU ������

- 3UHVV WKH NH\ FRPELQDWLRQ )�� L�H� SUHVV ILUVW IXQF�
WLRQ NH\ DQG WKHQ QXPHULFDO NH\ �� $OO HQWULHV WKDW
DUH PDGH IURP QRZ RQ ZLOO UHIHU WR SDUDPHWHU VHW
%�

$OO SDUDPHWHU VHWV FDQ EH DFFHVVHG LQ D VLPLODU ZD\�

- .H\ FRPELQDWLRQ )� LQYRNHV SDUDPHWHU VHW $

- .H\ FRPELQDWLRQ )� LQYRNHV SDUDPHWHU VHW %

- .H\ FRPELQDWLRQ )� LQYRNHV SDUDPHWHU VHW &

- .H\ FRPELQDWLRQ )� LQYRNHV SDUDPHWHU VHW '

7R FKDQJH WKH VHWWLQJV RI D VHOHFWHG SDUDPHWHU VHW� D
FRGHZRUG PXVW EH HQWHUHG� ,I QR FRGHZRUG LV HQW�
HUHG� WKH VHWWLQJV FDQ EH UHDG EXW QRW FKDQJHG�

$V LQ PRVW DSSOLFDWLRQV SDUDPHWHU VHWV ZLOO RQO\ GLIIHU
LQ D IHZ SDUDPHWHUV� VWRUHG SDUDPHWHU VHWV FDQ EH
FRSLHG WR DQRWKHU VHW�

,W LV DOVR SRVVLEOH WR UHVWRUH WKH RULJLQDO SDUDPHWHUV�
L�H� WKH GHOLYHU\ VHWWLQJ� WR DQ DOWHUHG DQG VWRUHG SDUD�
PHWHU VHW� 7KLV LV GRQH E\ FRS\LQJ WKH RULJLQDO SDUD�
PHWHU VHW WR WKH GHVLUHG VHW�

,Q DGGLWLRQ� WKH RSWLRQ DOORZV WR VHW WKH DFWLYH SDUD�
PHWHU VHW� L�H� WKH SDUDPHWHU VHW WKDW LV UHOHYDQW IRU
WKH IXQFWLRQV DQG OLPLW YDOXHV RI WKH GHYLFH� 7KLV LV
GHVFULEHG LQ PRUH GHWDLO LQ &KDSWHU ������

7KH SDUDPHWHU FKDQJHRYHU RSWLRQ LV DFFHVVHG LQ DG�
GUHVV EORFN ��� 7KH HDVLHVW ZD\ WR UHDFK WKLV EORFN LV
E\ GLUHFW DGGUHVVLQJ�

- 3UHVV WKH GLUHFW DGGUHVV NH\ '$�

- (QWHU WKH GHVLUHG DGGUHVV� H�J� � � � ��

- 3UHVV WKH (QWHU NH\ (�

1RZ WKH WLWOH RI WKH 3DUDPHWHU FKDQJHRYHU EORFN ZLOO
EH GLVSOD\HG�

8VH WKH � NH\ WR SDJH WKURXJK WKH LQGLYLGXDO DGGUHV�
VHV� 7DEOH ��� VKRZV WKH RSWLRQV IRU FRS\LQJ SDUDPH�
WHU VHWV�

D %HJLQQLQJ RI WKH EORFN p3DUDPHWHU FKDQJH�RYHUpD
9 � � � � À 3 $ 5 $ 0 ( 7 ( 5

& + $ 1 * ( � 2 9 ( 5

%HJLQQLQJ RI WKH EORFN p3DUDPHWHU FKDQJH�RYHUp
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

7DEOH ��� 2SWLRQV IRU &RS\LQJ 3DUDPHWHU
6HWV

$GGUHVV &RSLHV VHWWLQJ RI 7R

���� 2ULJLQDO SDUDPHWHU

VHW

6HW $

���� 2ULJLQDO SDUDPHWHU

VHW

6HW %

���� 2ULJLQDO SDUDPHWHU

VHW

6HW &

���� 2ULJLQDO SDUDPHWHU

VHW

6HW '

���� 6HW $ 6HW %

���� 6HW $ 6HW &

���� 6HW $ 6HW '

���� 6HW % 6HW $

���� 6HW % 6HW &

���� 6HW % 6HW '

���� 6HW & 6HW $

���� 6HW & 6HW %

���� 6HW & 6HW '

���� 6HW ' 6HW $

���� 6HW ' 6HW %

���� 6HW ' 6HW &

$IWHU FRS\LQJ� \RX RQO\ KDYH WR DOWHU WKRVH SDUDPH�
WHUV WKDW \RX ZDQW WR EH GLIIHUHQW�

&RPSOHWH WKH SDUDPHWHU VHWWLQJ IRU HDFK VHW DV GHV�
FULEHG LQ &KDSWHU ������
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

��� 6HWWLQJ WKH )XQFWLRQDO 3DUDPHWHUV

)RU VHWWLQJ WKH IXQFWLRQDO SDUDPHWHUV LW LV QHFHVVDU\
WR HQWHU WKH FRGHZRUG �VHH &KDSWHU ������� :LWKRXW
FRGHZRUG HQWU\� SDUDPHWHUV FDQ EH UHDG RXW EXW QRW
EH FKDQJHG�

,I WKH FRGHZRUG LV DFFHSWHG� SDUDPHWHUL]LQJ FDQ
EHJLQ� ,Q WKH IROORZLQJ VHFWLRQV HDFK DGGUHVV LV LOOXV�
WUDWHG LQ D ER[ DQG LV H[SODLQHG� 7KHUH DUH WKUHH IRUPV
RI GLVSOD\�

- $GGUHVVHV :LWKRXW DQ 2SHUDWRU ,QSXW
7KH DGGUHVV LV LGHQWLILHG E\ WKH EORFN QXPEHU IRO�
ORZHG E\ �� DV VHTXHQFH QXPEHU �H�J� ���� IRU
EORFN ���� 'LVSOD\HG WH[W IRUPV WKH KHDGLQJ RI WKLV
EORFN� 1R LQSXW LV H[SHFWHG� %\ XVLQJ NH\V Â RU Ä
WKH QH[W RU WKH SUHYLRXV EORFN FDQ EH VHOHFWHG� %\
XVLQJ WKH NH\V � RU � WKH ILUVW RU ODVW DGGUHVV
ZLWKLQ WKH EORFN FDQ EH VHOHFWHG DQG SDJHG�

- $GGUHVVHV :KLFK 5HTXLUH 1XPHULFDO ,QSXW
7KH GLVSOD\ VKRZV WKH IRXUrGLJLW DGGUHVV� L�H�
EORFN DQG VHTXHQFH QXPEHU �H�J� ���� IRU EORFN
��� VHTXHQFH QXPEHU ��� %HKLQG WKH EDU DSSHDUV
WKH PHDQLQJ RI WKH UHTXLUHG SDUDPHWHU� LQ WKH VH�
FRQG GLVSOD\ OLQH� WKH YDOXH RI WKH SDUDPHWHU�
:KHQ WKH UHOD\ LV GHOLYHUHG D YDOXH KDV EHHQ
SUHVHW� ,Q WKH IROORZLQJ VHFWLRQV� WKLV YDOXH LV
VKRZQ� ,I WKLV YDOXH LV WR EH UHWDLQHG� QR RWKHU
LQSXW LV QHFHVVDU\� 2QH FDQ SDJH IRUZDUGV RU
EDFNZDUGV ZLWKLQ WKH EORFN RU WR WKH QH[W �RU SUHYL�
RXV� EORFN� ,I WKH YDOXH QHHGV WR EH DOWHUHG� LW FDQ
EH RYHU ZULWWHQ XVLQJ WKH QXPHULFDO NH\V DQG� LI
UHTXLUHG� WKH GHFLPDO SRLQW DQG�RU FKDQJH VLJQ
���r� RU� ZKHUH DSSURSULDWH� LQILQLW\ VLJQ �� 7KH
SHUPLVVLEOH VHWWLQJ UDQJH LV JLYHQ LQ WKH IROORZLQJ
WH[W� QH[W WR WKH DVVRFLDWHG ER[� (QWHUHG YDOXHV
EH\RQG WKLV UDQJH ZLOO EH UHMHFWHG� 7KH VHWWLQJ
VWHSV FRUUHVSRQG WR WKH ODVW GHFLPDO SODFH DV
VKRZQ LQ WKH VHWWLQJ ER[� ,QSXWV ZLWK PRUH GHFL�
PDO SODFHV WKDQ SHUPLWWHG ZLOO EH WUXQFDWHG GRZQ
WR WKH SHUPLVVLEOH QXPEHU� 7KH YDOXH PXVW EH
FRQILUPHG ZLWK WKH HQWU\ NH\ (� 7KH GLVSOD\
WKHQ FRQILUPV WKH DFFHSWHG YDOXH� 7KH FKDQJHG
SDUDPHWHUV DUH RQO\ VDYHG DIWHU WHUPLQDWLRQ RI
SDUDPHWHUL]LQJ �UHIHU EHORZ��

- $GGUHVVHV :KLFK 5HTXLUH 7H[W ,QSXW
7KH GLVSOD\ VKRZV WKH IRXUrGLJLW DGGUHVV� L�H�
EORFN DQG VHTXHQFH QXPEHU �H�J� ���� IRU EORFN
��� VHTXHQFH QXPEHU ��� %HKLQG WKH EDU DSSHDUV
WKH PHDQLQJ RI WKH UHTXLUHG SDUDPHWHU� LQ WKH
VHFRQG GLVSOD\ OLQH� WKH DSSOLFDEOH WH[W� :KHQ WKH
UHOD\ LV GHOLYHUHG� D WH[W KDV EHHQ SUHVHW� ,Q WKH
IROORZLQJ VHFWLRQV� WKLV WH[W LV VKRZQ� ,I LW LV WR EH
UHWDLQHG� QR RWKHU LQSXW LV QHFHVVDU\� 2QH FDQ
SDJH IRUZDUGV RU EDFNZDUGV ZLWKLQ WKH EORFN RU WR
WKH QH[W �RU SUHYLRXV� EORFN� ,I WKH WH[W QHHGV WR EH
DOWHUHG� SUHVV WKH p1Rp NH\ 1� 7KH QH[W DOWHUQDWL�
YH WH[W� DOVR SULQWHG LQ WKH GLVSOD\ ER[HV LOOXVWUDWHG
LQ WKH IROORZLQJ VHFWLRQV� WKHQ DSSHDUV� ,I WKH DOWHU�
QDWLYH WH[W LV QRW GHVLUHG� WKH 1 NH\ LV SUHVVHG
DJDLQ� HWF� 7KH DOWHUQDWLYH ZKLFK LV FKRVHQ� LV
FRQILUPHG ZLWK WKH HQWU\ NH\ (�

)RU HDFK RI WKH DGGUHVVHV� WKH SRVVLEOH SDUDPHWHUV
DQG WH[W DUH JLYHQ LQ WKH IROORZLQJ VHFWLRQV� ,I WKH
PHDQLQJ RI D SDUDPHWHU LV QRW FOHDU� LW LV XVXDOO\ EHVW
WR OHDYH LW DW WKH IDFWRU\ VHWWLQJ� 7KH DUURZV ÂÄ RU ��
DW WKH OHIW KDQG VLGH RI WKH LOOXVWUDWHG GLVSOD\ ER[HV
LQGLFDWH WKH PHWKRG RI PRYLQJ IURP EORFN WR EORFN RU
ZLWKLQ WKH EORFN� 8QXVHG DGGUHVVHV DUH DXWRPDWLFDOO\
SDVVHG RYHU�

,I WKH SDUDPHWHU DGGUHVV LV NQRZQ� WKHQ GLUHFW DG�
GUHVVLQJ LV SRVVLEOH� 7KLV LV DFKLHYHG E\ GHSUHVVLQJ
NH\ '$ IROORZHG E\ WKH IRXUrGLJLW DGGUHVV DQG VXE�
VHTXHQWO\ SUHVVLQJ WKH HQWHU NH\ (� $IWHU GLUHFW DG�
GUHVVLQJ� SDJLQJ E\ PHDQV RI NH\V ÂÄ DQG NH\V �� LV
SRVVLEOH�

7KH VHWWLQJ SURFHGXUH FDQ EH HQGHG DW DQ\ WLPH E\
WKH NH\ FRPELQDWLRQ ) ( � L�H� GHSUHVVLQJ WKH IXQFWLRQ
NH\ ) IROORZHG E\ WKH HQWU\ NH\ (� 7KH GLVSOD\ VKRZV
WKH TXHVWLRQ p6$9( 1(: 6(77,1*6"p� &RQILUP ZLWK
WKH p<HVprNH\ -�< WKDW WKH QHZ VHWWLQJV VKDOO EH�
FRPH YDOLG QRZ� ,I \RX SUHVV WKH p1RprNH\ 1 LQVWHDG�
FRGHZRUG RSHUDWLRQ ZLOO EH DERUWHG� L�H� DOO DOWHUDWLRQV
ZKLFK KDYH EHHQ FKDQJHG VLQFH WKH ODVW FRGHZRUG
HQWU\ DUH ORVW� 7KXV� HUURQHRXV DOWHUDWLRQV FDQ EH
PDGH LQHIIHFWLYH�

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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2SHUDWLQJ ,QVWUXFWLRQV �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

,I RQH WULHV WR OHDYH WKH VHWWLQJ UDQJH IRU WKH IXQFWLRQ�
DO SDUDPHWHU EORFNV �L�H� DGGUHVV EORFNV �� WR ���
rZLWK NH\V ÂÄ WKH GLVSOD\ VKRZV WKH TXHVWLRQ p(1'
2) &2'(:25' 23(5$7,21 "p� 3UHVV WKH
p1RprNH\ 1 WR FRQWLQXH SDUDPHWHUL]LQJ� ,I \RX SUHVV
WKH p<HVprNH\ -�<� LQVWHDG� DQRWKHU TXHVWLRQ DSSHDUV�
p6$9( 1(: 6(77,1*6 "p� 1RZ \RX FDQ FRQILUP
ZLWK -�< RU DERUW ZLWK 1� DV DERYH�

$IWHU FRPSOHWLRQ RI WKH SDUDPHWHUL]LQJ SURFHVV� WKH
FKDQJHG SDUDPHWHUV ZKLFK VR IDU KDYH RQO\ EHHQ
VWRUHG LQ YRODWLOH PHPRU\� DUH WKHQ SHUPDQHQWO\
VWRUHG LQ ((3520V� 7KH GLVSOD\ FRQILUPV p1(:
6(77,1*6 6$9('p� $IWHU SUHVVLQJ WKH NH\ 0�6 IROOR�
ZHG E\ 5(6(7 /('� WKH LQGLFDWLRQV RI WKH TXLHVFHQW
VWDWH DSSHDU LQ WKH GLVSOD\�

����� 6HWWLQJ RI 'DWH DQG 7LPH � %ORFN ��

7KH GDWH DQG WLPH FDQ EH VHW LI WKH WKH UHDO WLPH FORFN
LV DYDLODEOH� 6HWWLQJ LV FDUULHG RXW LQ EORFN �� ZKLFK LV

UHDFKHG E\ GLUHFW DGGUHVVLQJ '$ � � � � ( RU E\
SDJLQJ ZLWK Â DQG Ä� ,QSXW RI WKH FRGHZRUG LV
UHTXLUHG WR FKDQJH WKH GDWD�

6HOHFWLRQ RI WKH LQGLYLGXDO DGGUHVVHV LV E\ IXUWKHU
VFUROOLQJ XVLQJ �� DV VKRZQ EHORZ� (DFK PRGLILFDWLRQ
PXVW EH FRQILUPHG ZLWK WKH HQWHU NH\ (�

7KH GDWH DQG WLPH DUH HQWHUHG ZLWK GRWV DV VHSDUDWRU
VLJQV VLQFH WKH NH\ERDUG GRHV QRW KDYH D FRORQ RU
VODVK �IRU $PHULFDQ GDWH��

7KH FORFN LV V\QFKURQL]HG DW WKH PRPHQW ZKHQ WKH
HQWHU NH\ ( LV SUHVVHG IROORZLQJ LQSXW RI WKH FRPSOHWH
WLPH� 7KH GLIIHUHQFH WLPH IDFLOLW\ �DGGUHVV ����� HQ�
DEOHV H[DFW VHWWLQJ RI WKH WLPH VLQFH WKH GLIIHUHQFH
FDQ EH FDOFXODWHG SULRU WR WKH LQSXW� DQG WKH V\QFKURQ�
L]DWLRQ RI WKH FORFN GRHV QRW GHSHQG RQ WKH PRPHQW
ZKHQ WKH HQWHU NH\ ( LV SUHVVHG�

D %HJLQQLQJ RI WKH EORFN p6HWWLQJ WKH UHDO WLPH FORFNpD
9 � � � � À 6 ( 7 7 , 1 * 5 ( $ /

7 , 0 ( & / 2 & .

%HJLQQLQJ RI WKH EORFN p6HWWLQJ WKH UHDO WLPH FORFNp
&RQWLQXH ZLWK ��

$W ILUVW WKH DFWXDO GDWH DQG WLPH DUH GLVSOD\HG
�
�

� � � � � � � � � �
� � � � � � � �

$W ILUVW� WKH DFWXDO GDWH DQG WLPH DUH GLVSOD\HG�
&RQWLQXH ZLWK ��

(QWHU WKH QHZ GDWH� � GLJLWV IRU GD\� � GLJLWV IRU
�
�

� � � � À ' $ 7 (

(QWHU WKH QHZ GDWH� � GLJLWV IRU GD\� � GLJLWV IRU
PRQWK DQG � GLJLWV IRU \HDU �LQFOXGLQJ FHQWXU\�� XVH
WKH RUGHU DV FRQILJXUHG XQGHU DGGUHVV ����� EXW DO�

G W I W '' 00 <<<<ZD\V XVH D GRW IRU VHSDUDWRU� ''�00�<<<< RU\ S
00 '' <<<<00�''�<<<<
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

(QWHU WKH QHZ WLPH� KRXUV PLQXWHV VHFRQGV HDFK
�
�

� � � � À 7 , 0 (
(QWHU WKH QHZ WLPH� KRXUV� PLQXWHV� VHFRQGV� HDFK
ZLWK � GLJLWV� VHSDUDWHG E\ D GRW� ++�00�66

8VLQJ WKH GLIIHUHQFH WLPH� WKH FORFN LV VHW IRUZDUGV
�
�

� � � � À ' , ) ) � 7 , 0 (

8VLQJ WKH GLIIHUHQFH WLPH� WKH FORFN LV VHW IRUZDUGV
E\ WKH HQWHUHG WLPH� RU EDFNZDUGV XVLQJ WKH ��rNH\�
7KH IRUPDW LV WKH VDPH DV ZLWK WKH WLPH VHWWLQJ
EDERYH�

����� ,QLWLDO 'LVSOD\V � %ORFNV �� DQG ��

:KHQ WKH UHOD\ LV VZLWFKHG RQ� ILUVWO\ WKH DGGUHVV
���� DQG WKH W\SH LGHQWLILFDWLRQ RI WKH UHOD\ DSSHDUV�
$OO 6LHPHQV UHOD\V KDYH DQ 0/)% �PDFKLQH UHDGDEOH

W\SH QXPEHU�� :KHQ WKH GHYLFH LV RSHUDWLYH DQG GLV�
SOD\V D TXLHVFHQW PHVVDJH� DQ\ GHVLUHG DGGUHVV FDQ
EH UHDFKHG H�J� E\ SUHVVLQJ WKH GLUHFW DGGUHVV NH\
'$ IROORZHG E\ WKH DGGUHVV QXPEHU�

D 7KH UHOD\ LQWURGXFHV LWVHOI E\ JLYLQJ LWV W\SH QXPEHUD
9 � � � � À � 6 $ � � � 
 � 


� 6 $ � � � 
 
 
 
 
 
 
 
 
 


7KH UHOD\ LQWURGXFHV LWVHOI E\ JLYLQJ LWV W\SH QXPEHU�
WKH YHUVLRQ RI ILUPZDUH ZLWK ZKLFK LW LV HTXLSSHG�
DQG D KDUGZDUH LGHQWLILHU� 7KH VHFRQG GLVSOD\ OLQHDQG D KDUGZDUH LGHQWLILHU� 7KH VHFRQG GLVSOD\ OLQH
VKRZV WKH FRPSOHWH RUGHULQJ GHVLJQDWLRQVKRZV WKH FRPSOHWH RUGHULQJ GHVLJQDWLRQ�VKRZV WKH FRPSOHWH RUGHULQJ GHVLJQDWLRQ�

$IWHU DGGUHVV ����� WKH IXQFWLRQDO SDUDPHWHUV EHJLQ�
)XUWKHU DGGUHVV SRVVLELOLWLHV DUH OLVWHG XQGHU
p$QQXQFLDWLRQVp DQG p7HVWVp�

D &RPPHQFHPHQW RI IXQFWLRQDO SDUDPHWHU EORFNVD
9 � � � � À

3 $ 5 $ 0 ( 7 ( 5

&RPPHQFHPHQW RI IXQFWLRQDO SDUDPHWHU EORFNV
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� 3RZHU 6\VWHP 'DWD � %ORFN ��

������� *HQHUDO 6XEVWDWLRQ 'DWD

7KH GHYLFH QHHGV VRPH GDWD RI WKH SRZHU V\VWHP
DQG RI WKH VXEVWDWLRQ�

D 6WDUW RI 3RZHUV\VWHP 'DWD EORFND
9 � � � � À

3 2 : ( 5 6 < 6 7 ( 0 ' $ 7 $

6WDUW RI 3RZHUV\VWHP 'DWD EORFN

3RODULW\ RI WKH FXUUHQW WUDQVIRUPHUV�
�
�

� � � � À & 7 6 7 $ 5 3 1 7
7 2 : $ 5 ' 6 / , 1 (

3RODULW\ RI WKH FXUUHQW WUDQVIRUPHUV�

� 6WDUSRLQW WRZDUGV OLQH6WDUSRLQW WRZDUGV OLQH

7 2 : $ 5 ' 6 % 8 6 % $ 5 � 6WDUSRLQW WRZDUGV EXVEDU

7KH VHWWLQJ GHWHUPLQHV WKH UHOD\nV GLUHFWLRQ RI
PHDVXUHPHQW �IRUZDUGV LV LQ WKH OLQH GLUHFWLRQ�

3ULPDU\ UDWHG YROWDJH RI WKH WUDQVIRUPHUV �OLQH�WR�OLQH
�
�

� � � � À 8 1 3 5 , 0 $ 5 <
� � N 9

3ULPDU\ UDWHG YROWDJH RI WKH WUDQVIRUPHUV �OLQH�WR�OLQH
YROWDJH�

0LQLPXP VHWWLQJ YDOXH� � N9� � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� N9� � � � � �

6HFRQGDU\ UDWHG YROWDJH RI WKH WUDQVIRUPHUV �OLQH�WR�
�
�

� � � � À 8 1 6 ( & 2 1 '
� � � 9

6HFRQGDU\ UDWHG YROWDJH RI WKH WUDQVIRUPHUV �OLQH�WR�
OLQH YROWDJH�

0LQLPXP VHWWLQJ YDOXH� ��� 9� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� 9� � � � � � �

3ULPDU\ UDWHG FXUUHQW RI WKH WUDQVIRUPHU
�
�

� � � � À , 1 3 5 , 0 $ 5 <
� � � $

3ULPDU\ UDWHG FXUUHQW RI WKH WUDQVIRUPHU

0LQLPXP VHWWLQJ YDOXH� �� $� � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ����� $� � � � �
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

������� )XUWKHU 6XEVWDWLRQ 'DWD

)XUWKHU VXEVWDWLRQ GDWD LV QHHGHG IRU YDULRXV SURWHF�
WLRQ IXQFWLRQV� 7KHUH DUH PLQLPXP UHWHQWLRQ WLPHV�
L�H� HYHQWV DUH UHWDLQHG IRU DW OHDVW DV ORQJ DV WKH VHW
WLPH HYHQ LI WKH FULWHULRQ IRU WKLV LV QR ORQJHU IXOILOOHG
DW DQ HDUOLHU WLPH� 2Q WKH RWKHU KDQG� LI WKH FULWHULRQ LV
IXOILOOHG IRU ORQJHU WKDQ WKH VHW PLQLPXP UHWHQWLRQ
WLPHV� WKHVH WLPHV KDYH QR HIIHFW�

<RX VHW WKH PLQLPXP UHWHQWLRQ WLPH RI DODUP UHOD\V LQ
DGGUHVV ����� 7KLV WLPH LV HIIHFWLYH IRU HDFK DODUP
UHOD\ UHJDUGOHVV RI WKH PHVVDJH WKDW LV PDUVKDOOHG�

<RX VHW WKH OLPLW IRU FORVH FRPPDQGV LQ DGGUHVV
����� 7KLV WLPH LV LQ WKH VFRSH RI DQ DXWR�UHFORVH
F\FOHnV H[SLUHG GHDG WLPH XQOHVV DQRWKHU IDXOW
GHWHFWLRQ RU DQ $5 EORFNLQJ LV SUHVHQW� 2QFH D FORVH
FRPPDQG KDV EHHQ LQLWLDWHG� LW FDQ RQO\ EH FDQFHOOHG
E\ DQRWKHU IDXOW GHWHFWLRQ�

<RX VHW WKH PLQLPXP UHWHQWLRQ WLPH RI WULS FRP�
PDQGV LQ DGGUHVV ����� 7KH WLPH LV HIIHFWLYH IRU WKH
PHVVDJHV OLVWHG EHORZ� UHJDUGOHVV RI ZKHWKHU WKH\
DUH PDUVKDOOHG WR D WULS UHOD\ RU D VLJQDO UHOD\�

- 7ULS =�
- 7ULS =�/
- 7ULS =�.
- 7ULS ,!!!
- 7ULS ,!!
- 7ULS 7K�3URW
- 696 7ULS

1RWH� ,I RQH RI WKHVH WULS PHVVDJHV LV PDUVKDOOHG WR
D VLJQDO UHOD\� ERWK RI WKH PLQLPXP UHWHQWLRQ WLPHV
DUH HIIHFWLYH� ,Q WKLV FDVH� WKH VLJQDO FRQWLQXHV WR EH
FRQWUROOHG IRU WKH ORQJHU RI WKH WZR VHW WLPHV�

0LQLPXP UHWHQWLRQ WLPH RI DODUP UHOD\
�
�

� � � � À 7 5 ( 7 � $ / 5 ( /
� � � � V

0LQLPXP UHWHQWLRQ WLPH RI DODUP UHOD\

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � � �� V0D[LPXP VHWWLQJ YDOXH � ���� V� � � � � � �J

/LPLWDWLRQ RI FORVH FRPPDQGV
�
�

� � � � À 7 � & / 2 6 (
� � � V

/LPLWDWLRQ RI FORVH FRPPDQGV

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � �� �� V0D[LPXP VHWWLQJ YDOXH � ����� V� � � � � �J

0LQLPXP UHWHQWLRQ WLPH RI FRPPDQG UHOD\
�
�

� � � � À 7 7 5 , 3
� � � � V

0LQLPXP UHWHQWLRQ WLPH RI FRPPDQG UHOD\

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � �� �� V0D[LPXP VHWWLQJ YDOXH � ����� V� � � � � �J
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� 6HWWLQJV IRU 'LVWDQFH 3URWHFWLRQ �
%ORFN ��

6LQFH WKH �6$������� GHYLFHnV PDLQ IXQFWLRQ LV
GLVWDQFH SURWHFWLRQ� ZH DVVXPH WKDW DW FRQILJXUDWLRQ
RI WKH GLVWDQFH SURWHFWLRQ �VHH &KDSWHU ������ \RX VHW
WKH GLVWDQFH SURWHFWLRQ IXQFWLRQ DV (;,67 �$GGU�
������ 6KRXOG \RX ZDQW WR VHW 121�(;,67 IRU WKH
GLVWDQFH SURWHFWLRQ �H�J� EHFDXVH RWKHU GHYLFH
IXQFWLRQV DUH WR EH XVHG�� WKLV VHFWLRQ LV RI QR FRQVH�
TXHQFH� 7KH GLVWDQFH SURWHFWLRQ KDV IRXU GLVWDQFH
]RQHV DQG ILYH WLPH VWDJHV WKDW DUH DVVLJQHG DV
IROORZV�

=RQH =� 'HOD\ WLPH 7�

=RQH =�% 'HOD\ WLPH 7�%

=RQH =�/ 'HOD\ WLPH 7�/

=RQH =� 'HOD\ WLPH 7�. ZLWK VKRUW�FLUFXLW
'HOD\ WLPH 7�/ ZLWK RYHUORDG

=RQHV =�% DQG =�/ WKHLU FRUUHVSRQGLQJ GHOD\ WLPHV�
7�% DQG 7�/ UHVSHFWLYHO\� DUH RQO\ DYDLODEOH LI \RX
FRQILJXUHG DXWR�UHFORVH� $5� DV (;,67�

,Q WKH FDVH RI PDQXDO FORVLQJ WR D VKRUW�FLUFXLW� WKH
GLVWDQFH SURWHFWLRQ LQ ERWK ]RQHV FDQ WULS XQGHOD\HG
UHJDUGOHVV RI WKH VHW GHOD\ WLPH �=��=� 81'(/$<('��
7KLV LV FRQGLWLRQDO RQ WKH FRQWURO�GLVFUHSDQF\ VZLWFK
LVVXLQJ WKH PDQXDO FORVH FRPPDQG WR WKH GHYLFH YLD D
ELQDU\ LQSXW� ,1())(&7,9( PHDQV WKDW DW PDQXDO
FORVLQJ� WKH VWDJHV RSHUDWH DV SDUDPHWHUL]HG�

<RX FDQ VHW D PLQLPXP FXUUHQW WKUHVKROG� ,!� IRU
HQDEOLQJ WKH LPSHGDQFH ]RQHV�

7KH UHOHYDQW SDUDPHWHUV DUH VHW IRU HDFK LPSHGDQFH
]RQH� ,PSHGDQFH = VSHFLILHV WKH UDQJH RI WKH ]RQH LQ
HDFK FDVH� ,W LV DOVR SRVVLEOH WR VHW DQ H[WHQGHG
UDQJH IRU WKH WZR ]RQHV� L�H� =� VWURNH DQG =� VWURNH�
7KH RSWLRQ RI ZKHWKHU WKH H[WHQGHG UDQJHV DUH YDOLG
FDQ EH FKRVHQ E\ D ELQDU\ LQSXW RU D PHVVDJH IURP
WKH VXEVWDWLRQ �FRQILJXUDWLRQ SDUDPHWHU ������

7KH WULS VHJPHQWV DUH OLPLWHG E\ DQJOHV =�B� =�C�
=�B DQG =�C �VHH WKH WULS FKDUDFWHULVWLF� )LJXUH ��� LQ
&KDSWHU ��������� 7KH DQJOH VHWWLQJV DSSO\ WR WKH QRU�
PDO UDQJHV DV ZHOO DV WR WKH H[WHQGHG RQHV�

,W LV DGYLVDEOH WR GUDZ XS D VHOHFWLYH WULSSLQJ VFKHG�
XOH� LQLWLDOO\ IRU WKH HQWLUH JDOYDQLFDOO\ FRQWLJXRXV
SRZHU V\VWHP� ,Q WKLV VFKHGXOH� \RX VKRXOG HQWHU WKH
VHFWLRQ OHQJWKV ZLWK WKHLU SULPDU\ UHDFWDQFHV� ;� LQ
8�SKDVH� 7KH UHDFWDQFHV� ;� GLFWDWH WKH UDQJHV RI WKH
GLVWDQFH ]RQHV�

)RU ]RQH =�� \RX FDQ VHW D GHOD\ WLPH� 7�� 1RUPDOO\�
\RX ZRXOG FKRRVH QR GHOD\ �L�H� 7�  ���� V�� ,Q WKLV
FDVH� WKH SURWHFWLRQ VZLWFKHV RII IDXOWV DW WKLV GLV�
WDQFH ZLWK LWV RSHUDWLQJ WLPH�

)RU ]RQHV =� DQG =�� \RX FDQ VHW GHOD\ WLPHV 7�. DQG
7�/� 'HSHQGLQJ RQ ZKHWKHU D VKRUW�FLUFXLW RU DQ RYHU�
ORDG LV GHWHFWHG� WKH V\VWHP VZLWFKHV RII ZLWK WKH
IROORZLQJ GHOD\ WLPH�

6KRUW�FLUFXLW 'HOD\ WLPH 7�.

2YHUORDG 'HOD\ WLPH 7�/

7KH YDOXHV GHULYHG IURP WKH VHOHFWLYH WULSSLQJ VFKHGXOH
PXVW EH FRQYHUWHG WR WKH VHFRQGDU\ FLUFXLW RI WKH
FXUUHQW DQG YROWDJH WUDQVIRUPHUV� ,Q JHQHUDO� WKH IROORZ�
LQJ DSSOLHV�

7KXV� WKH FRQYHUVLRQ IRUPXOD IRU WKH UDQJH RI DQ\
GLVWDQFH ]RQH LV DV IROORZV�

=VHFRQGDU\  =SULPDU\

$FWXDO WUDQVIRUPDWLRQ UDWLR RI FXUUHQW WUDQVIRUPHU

$FWXDO WUDQVIRUPDWLRQ UDWLR RI YROWDJH WUDQVIRUPHU

=VHF  =SULP
5DWLRFW

5DWLRYW

:KHUH

5DWLRFW� $FWXDO WUDQVIRUPDWLRQ UDWLR RI FXUUHQW WUDQVIRUPHU

5DWLRYW� $FWXDO WUDQVIRUPDWLRQ UDWLR RI YROWDJH WUDQVIRUPHU
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

D 6WDUW RI 'LVWDQFH 3URWHFWLRQ EORFND
9 � � � � À ' , 6 7 $ 1 & (

3 5 2 7 ( & 7 , 2 1

6WDUW RI 'LVWDQFH 3URWHFWLRQ EORFN

'LVWDQFH SURWHFWLRQ IXQFWLRQ
�
�

� � � � À ' , 6 7 � 3 5 2 7�
2 1

'LVWDQFH SURWHFWLRQ IXQFWLRQ

� 6ZLWFKHG�RQ6ZLWFKHG RQ

2 ) ) � 6ZLWFKHG�RII

5HOHDVH ]RQH =�% IRU 5$5 F\FOH �SDUDPHWHU YLVLEOH
�
�

� � � � À 5 $ 5 � ! = � %
< ( 6

5HOHDVH ]RQH =�% IRU 5$5 F\FOH �SDUDPHWHU YLVLEOH
RQO\ LI \RX FRQILJXUH $5 DV (;,67�
� <HV<HV

1 2 � 1R

5HOHDVH ]RQH =�/ IRU '$5 F\FOH �SDUDPHWHU YLVLEOH
�
�

� � � � À ' $ 5 � ! = � /
< ( 6

5HOHDVH ]RQH =�/ IRU '$5 F\FOH �SDUDPHWHU YLVLEOH
RQO\ LI \RX FRQILJXUH $5 DV (;,67�
� <HV<HV

1 2 � 1R
V

,1  �$ ,1  �$

=RQH =� LPSHGDQFH
�
�

� � � � À = �
� � � � � 8

=RQH =� LPSHGDQFH

0LQLPXP VHWWLQJ YDOXH� ���� 8 ���� 8� � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� �� 8 �� 80D[LPXP VHWWLQJ YDOXH � ������ 8 �� 8� � � �J

=RQH =� LPSHGDQFH UHYHUVH
�
�

� � � � À = � 5 ( 9
� � � � � 8

=RQH =� LPSHGDQFH UHYHUVH

0LQLPXP VHWWLQJ YDOXH� ���� 8 ���� 8� � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� �� 8 �� 80D[LPXP VHWWLQJ YDOXH � ������ 8 �� 8� � � �J

=RQH =�% LPSHGDQFH �SDUDPHWHU YLVLEOH RQO\ LI \RX
�
�

� � � � À = � %
� � � � � 8

=RQH =�% LPSHGDQFH �SDUDPHWHU YLVLEOH RQO\ LI \RX
FRQILJXUH $5 DV (;,67�

0LQLPXP VHWWLQJ YDOXH� � �� 8 � �� 80LQLPXP VHWWLQJ YDOXH� ���� 8 ���� 8� � � � � � �J
0D[LPXP VHWWLQJ YDOXH � ��� �� 8 �� 80D[LPXP VHWWLQJ YDOXH � ������ 8 �� 8� � � �

=RQH =�% LPSHGDQFH UHYHUVH �SDUDPHWHU YLVLEOH RQO\
�
�

� � � � À = � % 5 ( 9
� � � � � 8

=RQH =�% LPSHGDQFH UHYHUVH �SDUDPHWHU YLVLEOH RQO\
LI \RX FRQILJXUH $5 DV (;,67�

0LQLPXP VHWWLQJ YDOXH� � �� 8 � �� 80LQLPXP VHWWLQJ YDOXH� ���� 8 ���� 8� � � � � � �J
0D[LPXP VHWWLQJ YDOXH � ��� �� 8 �� 80D[LPXP VHWWLQJ YDOXH � ������ 8 �� 8� � � �

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

6KRUW�FLUFXLW GHWHFWLRQ �GL�GW�
�
�

� � � � À G , � G 7
� � �

6KRUW�FLUFXLW GHWHFWLRQ �GL�GW�

0LQLPXP VHWWLQJ YDOXH� ��� ,�,Q� � � � � � �
0D[LPXP VHWWLQJ YDOXH � �� ,�,Q0D[LPXP VHWWLQJ YDOXH � ��� ,�,Q� � � � � � �J
DQG Ö �LQHIIHFWLYH�DQG Ö �LQHIIHFWLYH�

'LVWDQFH SURWHFWLRQ HIIHFW� PDQXDO FORVH
�
�

� � � � À 0 $ 1� & / 2 6 (
= � � = � 8 1 ' ( / $ < ( '

'LVWDQFH SURWHFWLRQ HIIHFW� PDQXDO FORVH

� 7ULS ]RQHV =� DQG =� XQGHOD\HG7ULS ]RQHV =� DQG =� XQGHOD\HG

, 1 ( ) ) ( & 7 , 9 ( � 0DQXDO FORVH VLJQDO LV LQHIIHFWLYH

����� 6HWWLQJV IRU (PHUJHQF\ 2YHUFXUUHQW
3URWHFWLRQ � %ORFN ��

,Q WKH FDVH RI D PHDVXULQJ YROWDJH IDLOXUH� H�J� GXH WR
WKH FXUUHQW WUDQVIRUPHUnV SURWHFWLYH VZLWFK WULSSLQJ�
WKH GHYLFH FDQ FRQWLQXH WR UXQ ZLWKRXW YROWDJH DV DQ
RYHUFXUUHQW�WLPH SURWHFWLRQ �HPHUJHQF\ RYHUFXUUHQW
SURWHFWLRQ�� 7KLV LV FRQGLWLRQDO RQ \RXU KDYLQJ FRQIL�
JXUHG (0(5*� 2�& DV (;,67 �$GGU� ����� LQ WKH
VFRSH RI IXQFWLRQV �VHH &KDSWHU �������

<RX VHW WKH SDUDPHWHUV RI WKH HPHUJHQF\ RYHUFXUUHQW
SURWHFWLRQ LQ EORFN ��� 7KH WKUHVKROG YDOXH� ,!!�

�$GGU� ����� PXVW EH VHW DERYH WKH PD[LPXP
�RYHU�ORDG FXUUHQW WR EH H[SHFWHG� 6HW WKH GHOD\ WLPH�
7,!!� DW $GGUHVV �����

,Q WKH FDVH RI PDQXDO FORVLQJ WR D VKRUW�FLUFXLW� WKH
HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ FDQ WULS XQGHOD\HG
UHJDUGOHVV RI WKH VHW GHOD\ WLPH �,!! 81'(/$<('��
7KLV LV FRQGLWLRQDO RQ WKH FRQWURO�GLVFUHSDQF\ VZLWFK
LVVXLQJ WKH PDQXDO FORVH FRPPDQG WR WKH GHYLFH YLD D
ELQDU\ LQSXW� ,1())(&7,9( PHDQV WKDW DW PDQXDO FORV�
LQJ� WKH VWDJH RSHUDWHV DV SDUDPHWHUL]HG�

D 6WDUW RI (PHUJHQF\ 2YHUFXUUHQW 3URWHFWLRQ EORFND
9 � � � � À ( 0 ( 5 * ( 1 & <

2 9 ( 5 & 8 5 5 ( 1 7 3 5 2 7

6WDUW RI (PHUJHQF\ 2YHUFXUUHQW 3URWHFWLRQ EORFN

(PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ IXQFWLRQ
�
�

� � � � À ( 0 ( 5� 2 � &
2 1

(PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ IXQFWLRQ

� 6ZLWFKHG�RQ6ZLWFKHG RQ

2 ) ) � 6ZLWFKHG�RII

2YHUFXUUHQW WKUHVKROG
�
�

� � � � À , ! !
� � � , � , Q

2YHUFXUUHQW WKUHVKROG
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�
�
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� � � � V

'HOD\ WLPH IRU HPHUJHQF\ RYHUFXUUHQW VWDJH

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� V0D[LPXP VHWWLQJ YDOXH � ���� V� � � � � � �J
DQG Ö �QR WULS ZLWK , !!�DQG Ö �QR WULS ZLWK , !!�

2YHUFXUUHQW VWDJH HIIHFW� PDQXDO FORVH
�
�

� � � � À 0 $ 1 � & / 2 6 (
, ! ! 8 1 ' ( / $ < ( '

2YHUFXUUHQW VWDJH HIIHFW� PDQXDO FORVH

� 7ULS RYHUFXUUHQW SURWHFWLRQ VWDJH XQGHOD\HG7ULS RYHUFXUUHQW SURWHFWLRQ VWDJH XQGHOD\HG

, 1 ( ) ) ( & 7 , 9 ( � 0DQXDO FORVH VLJQDO LQHIIHFWLYH

����� 6HWWLQJV IRU WKH +LJK�6SHHG 2YHUFXUUHQW
3URWHFWLRQ ,!!! � %ORFN ��

,Q WKH FDVH RI VKRUW�FLUFXLWV DW WKH VXEVWDWLRQ OHYHO
�YHU\ KLJK VKRUW�FLUFXLW FXUUHQWV� WKH KLJK�VSHHG RYHU�
FXUUHQW SURWHFWLRQ FDUULHV RXW YHU\ TXLFN� QRQ�GLUHF�
WLRQDO WULSSLQJ LQ WLPH� 7,!!!� 7KLV LV FRQGLWLRQDO RQ
\RXU KDYLQJ FRQILJXUHG 2�& ,!!! DV (;,67 �$GGU�
����� LQ WKH VFRSH RI IXQFWLRQV �VHH &KDSWHU �������

<RX VHW WKH SDUDPHWHUV RI WKH HPHUJHQF\ RYHUFXUUHQW
SURWHFWLRQ LQ EORFN ��� 7KH WKUHVKROG YDOXH� ,!!!� LV

VHW DW DGGUHVV ���� DQG WKH GHOD\ WLPH� 7,!!� LV VHW
DW DGGUHVV �����

,Q WKH FDVH RI PDQXDO FORVLQJ WR D VKRUW�FLUFXLW� WKH KLJK�
VSHHG RYHUFXUUHQW SURWHFWLRQ FDQ WULS XQGHOD\HG UHJDUG�
OHVV RI WKH VHW GHOD\ WLPH �,!! 81'(/$<('�� 7KLV LV
FRQGLWLRQDO RQ WKH FRQWURO�GLVFUHSDQF\ VZLWFK LVVXLQJ
WKH PDQXDO FORVH FRPPDQG WR WKH GHYLFH YLD D ELQDU\
LQSXW� ,1())(&7,9( PHDQV WKDW DW PDQXDO FORVLQJ� WKH
VWDJH RSHUDWHV DV SDUDPHWHUL]HG�

D 6WDUW RI +LJK�VSHHG 2YHUFXUUHQW 3URWHFWLRQ EORFND
9 � � � � À + , * + � 6 3 ( ( '

2 9 ( 5 & 8 5 5 ( 1 7 , ! ! !

6WDUW RI +LJK�VSHHG 2YHUFXUUHQW 3URWHFWLRQ EORFN

+LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ
�
�

� � � � À 2 � & , ! ! !
2 1

+LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ

� 6ZLWFKHG�RQ6ZLWFKHG RQ

2 ) ) � 6ZLWFKHG�RII

7KUHVKROG YDOXH RI KLJK�VSHHG RYHUFXUUHQW SURWHFWLRQ
�
�

� � � � À , ! ! !
� � � � , � , Q

7KUHVKROG YDOXH RI KLJK�VSHHG RYHUFXUUHQW SURWHFWLRQ
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

' O L I +L K 6 G 2 3 L'HOD\ WLPH RI +LJK�6SHHG 2YHUFXUUHQW 3URWHFWLRQ
�
�

� � � � À 7 , ! ! !
� � � � � V

'HOD\ WLPH RI +LJK�6SHHG 2YHUFXUUHQW 3URWHFWLRQ
%ORFN

0LQLPXP VHWWLQJ YDOXH� ����V� � � � � � � � �0LQLPXP VHWWLQJ YDOXH� ����V� � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� V0D[LPXP VHWWLQJ YDOXH � ���� V� � � � � � �J
DQG Ö �QR WULS ZLWK , !!!�

+LJK�VSHHG RYHUFXUUHQW VWDJH HIIHFW� PDQXDO FORVH
�
�

� � � � À 0 $ 1 � & / 2 6 (
, ! ! ! 8 1 ' ( / $ < ( '

+LJK�VSHHG RYHUFXUUHQW VWDJH HIIHFW� PDQXDO FORVH

� 7ULJJHU KLJK�VSHHG RYHUFXUUHQW SURWHFWLRQJJ J S S
XQGHOD\HGXQGHOD\HG

, 1 ( ) ) ( & 7 , 9 ( � 0DQXDO FORVH VLJQDO LV LQHIIHFWLYH

0HDVXUHPHQW SURFHVVLQJ
�
�

� � � � À 9 $ / 8 ( , ! ! !
: , 7 + 2 8 7 + $ 5 0 2 1 �

0HDVXUHPHQW SURFHVVLQJ

� :LWKRXW KDUPRQLFV� L� H� UPV YDOXHV:LWKRXW KDUPRQLFV� L� H� UPV YDOXHV

: , 7 + + $ 5 0 2 1 , & 6 � :LWK KDUPRQLFV� L� H� LQVWDQWDQHRXV YDOXHV

����� 6HWWLQJV IRU 7KHUPDO 3URWHFWLRQ �
%ORFN ��

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP KDV D WKHUPDO SURWHFWLRQ� 7KLV
IXQFWLRQ LV RQO\ HIIHFWLYH DQG DFFHVVLEOH LI \RX FRQIL�
JXUH LW DV (;,67 �$GGU� ����� LQ WKH VFRSH RI IXQF�
WLRQV �VHH &KDSWHU �������

,Q SDUWLFXODU� WKHUPDO SURWHFWLRQ LV LQWHQGHG WR SURWHFW
WKH UDQJH EHWZHHQ WKH 5�D[LV DQG WKH VHW OLPLWLQJ
DQJOHV� =�B DQG =�B� (YHQ WKRXJK WKH LPSHGDQFH
]RQHV VKRXOG QRW DQG FDQQRW SURFHVV WKLV UDQJH� LW LV
DW ULVN IURP WKHUPDO RYHUORDG�

7KH WKHUPDO WULS FKDUDFWHULVWLF FDQ EH DGDSWHG WR WKH
ORDG EHDULQJ FDSDFLW\ RI WKH RYHUKHDG OLQH WR EH SUR�
WHFWHG�

,Q DGGUHVV ����� \RX FDQ SDUDPHWHUL]H WKH PD[LPXP
WHPSHUDWXUH VWDUWLQJ DW ZKLFK WKH WKHUPDO SURWHFWLRQ
LV WR JHQHUDWH D WULS FRPPDQG� $IWHU \RX VHW DQ DS�

SURSULDWH WHPSHUDWXUH DODUP VWDJH LQ DGGUHVV �����
WKH V\VWHP LVVXHV D ZDUQLQJ PHVVDJH EHIRUH WKH WULS�
SLQJ WHPSHUDWXUH LV UHDFKHG� $V D UHVXOW� WKH ORDG FDQ
EH UHGXFHG VRRQ HQRXJK WR SUHYHQW D GLVFRQQHFWLRQ�
IRU H[DPSOH�

8VLQJ DGGUHVVHV ���� DQG ����� \RX VHW FRUUHFWLRQ
IDFWRUV IRU WZR RU WKUHH FDWHQDULHV� 7KH RSWLRQ RI
ZKLFK RI WKH FRUUHFWLRQ IDFWRUV LV WR EH YDOLG FDQ EH
FKRVHQ E\ D ELQDU\ LQSXW RU D PHVVDJH IURP WKH
VXEVWDWLRQ �FRQILJXUDWLRQ SDUDPHWHU ������

'XULQJ FRQILJXUDWLRQ� \RX VSHFLI\ LQ $GGU� ����
ZKHWKHU DPELHQW WHPSHUDWXUH VHQVLQJ LV FRQQHFWHG
WR WKH SURWHFWLRQ GHYLFH� ,I WKLV LV WKH FDVH� WKH V\V�
WHP XVHV WKH DPELHQW WHPSHUDWXUH VHQVLQJnV
PHDVXUHG YDOXH WR FDOFXODWH WKH WHPSHUDWXUH RI WKH
FRQWDFW OLQH� ,I \RX FRQILJXUHG DPELHQW WHPSHUDWXUH
VHQVLQJ DV 121�(;,67 LQ DGGUHVV ����� WKH V\VWHP
XVHV WKH YDOXH HQWHUHG DW DGGUHVV ���� IRU WKH
FDOFXODWLRQ�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

D 6WDUW RI 7KHUPDO 3URWHFWLRQ EORFND
9 � � � � À 7 + ( 5 0 $ /

3 5 2 7 ( & 7 , 2 1

6WDUW RI 7KHUPDO 3URWHFWLRQ EORFN

7KHUPDO SURWHFWLRQ
�
�

� � � � À 7 + ( 5 0 � 3 5 2 7 �
2 1

7KHUPDO SURWHFWLRQ

� 6ZLWFKHG�RQ6ZLWFKHG RQ

2 ) ) � 6ZLWFKHG�RII

7LPH FRQVWDQW RI FDWHQDU\
�
�

� � � � À 7 $ 8
� � � P L Q

7LPH FRQVWDQW RI FDWHQDU\

0LQLPXP VHWWLQJ YDOXH� � ��� PLQ� � � � �
0D[LPXP VHWWLQJ YDOXH � �� �� PLQ0D[LPXP VHWWLQJ YDOXH � ����� PLQ� � �J

3HUPLVVLEOH OLPLW FXUUHQW ,�,Q RI FDWHQDU\
�
�

� � � � À / , 0 , 7 & 8 5 5 ( 1 7
� � � � , � , Q

3HUPLVVLEOH OLPLW FXUUHQW ,�,Q RI FDWHQDU\

0LQLPXP VHWWLQJ YDOXH� ���� ,�,Q� � � � � �
0D[LPXP VHWWLQJ YDOXH � � �� ,�,Q0D[LPXP VHWWLQJ YDOXH � ���� ,�,Q� � � � �J

2YHUWHPSHUDWXUH RI FDWHQDU\ DW UDWHG FXUUHQW
�
�

� � � � À 7 ( 0 3 � 5 , 6 (
� � .

2YHUWHPSHUDWXUH RI FDWHQDU\ DW UDWHG FXUUHQW

0LQLPXP VHWWLQJ YDOXH� � .� � � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� .0D[LPXP VHWWLQJ YDOXH � ��� .� � � � � � �J

0D[LPXP SHUPLVVLEOH WHPSHUDWXUH RI FDWHQDU\
�
�

� � � � À 7 ( 0 3 � ( 1 '
� � E &

0D[LPXP SHUPLVVLEOH WHPSHUDWXUH RI FDWHQDU\

0LQLPXP VHWWLQJ YDOXH� �� E� � � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� E0D[LPXP VHWWLQJ YDOXH � ��� E� � � � � � � �J

7HPSHUDWXUH DODUP VWDJH RI FDWHQDU\
�
�

� � � � À 7 0 3 � $ / $ 5 0
� � E &

7HPSHUDWXUH DODUP VWDJH RI FDWHQDU\

0LQLPXP VHWWLQJ YDOXH� �� E� � � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� E0D[LPXP VHWWLQJ YDOXH � ��� E� � � � � � � �J

&RROLQJ IDFWRU 7RQ�7HQG �IRU FORVH�ORFNRXW�
�
�

� � � � À 7 2 1 � 7 ( 1 '
� � � �

&RROLQJ IDFWRU 7RQ�7HQG �IRU FORVH�ORFNRXW�

0LQLPXP VHWWLQJ YDOXH� ����� � � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � � ��0D[LPXP VHWWLQJ YDOXH � ����� � � � � � � � �J

&RUUHFWLRQ IDFWRU IRU VHFRQG FDWHQDU\
�
�

� � � � À ) $ & 7 � � & $ 7
� � �

&RUUHFWLRQ IDFWRU IRU VHFRQG FDWHQDU\

0LQLPXP VHWWLQJ YDOXH� ����� � � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � � ��0D[LPXP VHWWLQJ YDOXH � ����� � � � � � � � �J
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

&RUUHFWLRQ IDFWRU IRU WKLUG FDWHQDU\
�
�

� � � � À ) $ & 7 � � & $ 7
� � �

&RUUHFWLRQ IDFWRU IRU WKLUG FDWHQDU\

0LQLPXP VHWWLQJ YDOXH� ����� � � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � � ��0D[LPXP VHWWLQJ YDOXH � ����� � � � � � � � �J

)L[HG UHIHUHQFH WHPSHUDWXUH IRU WKHUPDO SURWHFWLRQ
�
�

� � � � À 9 $ / �$ 0 % 7 0 3
� � E &

)L[HG UHIHUHQFH WHPSHUDWXUH IRU WKHUPDO SURWHFWLRQ
�QRW DYDLODEOH ZLWK H[WHUQDO WHPSHUDWXUH VHQVLQJ�

0LQLPXP VHWWLQJ YDOXH� �� E0LQLPXP VHWWLQJ YDOXH� ��� E� � � � � � � � �J
0D[LPXP VHWWLQJ YDOXH � �� E0D[LPXP VHWWLQJ YDOXH � �� E� � � � � � � � �

����� 6HWWLQJ WKH 'HOD\ 7LPHV IRU 8VHU�'HILQHG
$QQXQFLDWLRQV � %ORFN ��

D 6WDUW RI WKH 'HOD\ 7LPHV IRU 8VHU�'HILQHG $QQXQFL�D
9 � � � � À ' ( / $ < 7 , 0 ( 6

$ 1 1 8 1 & , $ 7 , 2 1 6

6WDUW RI WKH 'HOD\ 7LPHV IRU 8VHU�'HILQHG $QQXQFL�
DWLRQV

'HOD\ WLPH IRU XVHU�GHILQHG DQQXQFLDWLRQ �
�
�

� � � � À 7 � $ 1 1 8 1 & � �
� � � � V

'HOD\ WLPH IRU XVHU�GHILQHG DQQXQFLDWLRQ �

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � �� �� V0D[LPXP VHWWLQJ YDOXH � ����� V� � � � � �J

'HOD\ WLPH IRU XVHU�GHILQHG DQQXQFLDWLRQ �
�
�

� � � � À 7 � $ 1 1 8 1 & � �
� � � � V

'HOD\ WLPH IRU XVHU�GHILQHG DQQXQFLDWLRQ �

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � �� �� V0D[LPXP VHWWLQJ YDOXH � ����� V� � � � � �J

'HOD\ WLPH IRU XVHU�GHILQHG DQQXQFLDWLRQ �
�
�

� � � � À 7 � $ 1 1 8 1 & � �
� � � � V

'HOD\ WLPH IRU XVHU�GHILQHG DQQXQFLDWLRQ �

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � �� �� V0D[LPXP VHWWLQJ YDOXH � ����� V� � � � � �J

'HOD\ WLPH IRU XVHU�GHILQHG DQQXQFLDWLRQ �
�
�

� � � � À 7 � $ 1 1 8 1 & � �
� � � � V

'HOD\ WLPH IRU XVHU�GHILQHG DQQXQFLDWLRQ �

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � �� �� V0D[LPXP VHWWLQJ YDOXH � ����� V� � � � � �J
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

����� 6HWWLQJV IRU 0HDVXUHG 9DOXH 6XSHUYLVLRQ
� %ORFN ��

,Q WKH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP� WKH PHDVXULQJ YROWDJH LV PRQLWRUHG
IRU IDLOXUHV� ,I WKH YROWDJH IDOOV EHORZ D SDUDPHWHUL]DEOH

WKUHVKROG� WKH V\VWHP GHDFWLYDWHV WKH GLVWDQFH
SURWHFWLRQ �HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ LV
DFWLYH� DIWHU D VHW SHULRG RI WLPH KDV H[SLUHG DQG LV�
VXHV D PHVVDJH� 7KLV LV GHSHQGHQW RQ D PLQLPXP
FXUUHQW RI ���� ,1 IORZLQJ�

D 6WDUW RI 0HDVXUHG 9DOXH 6XSHUYLVLRQ EORFND
9 � � � � À 0 ( $ 6 9 $ / 8 (

6 8 3 ( 5 9 , 6 , 2 1

6WDUW RI 0HDVXUHG 9DOXH 6XSHUYLVLRQ EORFN

8QGHUYROWDJH WKUHVKROG YDOXH
�
�

� � � � À / , 0 , 7 8 �
� � � � 8 � 8 Q

8QGHUYROWDJH WKUHVKROG YDOXH

0LQLPXP VHWWLQJ YDOXH� ���� 8�8Q� � � �
0D[LPXP VHWWLQJ YDOXH � � �� 8�8Q0D[LPXP VHWWLQJ YDOXH � ���� 8�8Q� � �J

'HOD\ WLPH IRU XQGHUYROWDJH PRQLWRULQJ
�
�

� � � � À 7 ) $ , / ( ' 9
� V

'HOD\ WLPH IRU XQGHUYROWDJH PRQLWRULQJ

0LQLPXP VHWWLQJ YDOXH� � V� � � � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � �� V0D[LPXP VHWWLQJ YDOXH � �� V� � � � � � � � �J
DQG Ö �LQHIIHFWLYH�DQG Ö �LQHIIHFWLYH�

������ 6HWWLQJV IRU $XWR�5HFORVH �$5� �
%ORFN ��

%ORFN �� SURYLGHV VHWWLQJ RSWLRQV IRU WKH $5� 7KLV
EORFN LV RQO\ DYDLODEOH LI \RX FRQILJXUHG WKH $5 DV
(;,67 LQ DGGUHVV ����� 1RWH WKDW WKLV RSWLRQDO IXQF�
WLRQ LV QRW DYDLODEOH LQ DOO YHUVLRQV RI WKH GHYLFH�

$XWR�UHFORVH� $5� PXVW EH H[SOLFLWO\ VZLWFKHG RQ RU RII
�$GGU� ������ ,Q DGGLWLRQ� WKH GHVLUHG SURWHFWLRQ VWDJHV
IRU VWDUWLQJ $5 PXVW EH HQDEOHG LQ FRQILJXUDWLRQ EORFN
����� :KHQ HQDEOLQJ WKH KLJK�VSHHG RYHUFXUUHQW
SURWHFWLRQ� \RX PXVW VSHFLI\ IRU LW WKH DFWLRQ DUHD IRU
VWDUWLQJ WKH $5� 7KH FRUUHVSRQGLQJ SDUDPHWHU� :(
,!!! �$GGU� ������ KDV D FKRLFH RI VHWWLQJV 5$5 21/<
DQG 5$5 DQG '$5 DYDLODEOH IRU WKLV�

7KH IROORZLQJ ]RQHV DUH UHOHYDQW WR WKH $5�

=RQH =�%�=�%
5(9

)RU WKH 5$5 F\FOH

=RQH =�/�=�/
5(9

)RU DOO '$5 F\FOHV

=RQH =��=� 5(9 )RU GHILQLWLYH VZLWFK�RII

<RX VSHFLI\ WKH VHWWLQJV IRU WKHVH ]RQHV DQG IRU WKHLU
FRUUHVSRQGLQJ GHOD\ WLPHV LQ EORFN �� � 'LVWDQFH
3URWHFWLRQ�

,Q WKH FDVH RI PDQXDO FORVLQJ� WKH $5 FDQ EH EORFNHG
IRU D IL[HG WLPH� )RU WKLV� \RX PXVW VHW SDUDPHWHU
0&%/2&. �$GGU� ����� WR <(6� 3DUDPHWHU 7�%/2&.
0& �$GGU� ����� WKHQ PDNHV LW SRVVLEOH WR VHW WKH
GXUDWLRQ RI EORFNLQJ� ,Q DGGUHVV ����� \RX FDQ DOVR
VHW D FXUUHQW WKUHVKROG DV D IXUWKHU EORFNLQJ FULWHULRQ�

,W LV DOVR SRVVLEOH WR OLQN EORFNLQJ RI WKH $5 WR UHYHUVH
WULSSLQJ RI WKH SURWHFWLRQ� )RU WKLV� \RX PXVW VHW SDUD�
PHWHU $5 %/2 5(9 �$GGU� ����� WR <(6� +RZHYHU�
EORFNLQJ LV FRQGLWLRQDO RQ WKH GLVWDQFH SURWHFWLRQ
FRUUHFWO\ GHWHUPLQLQJ WKH GLUHFWLRQ�

7R VSHFLI\ WLPH H[HFXWLRQ RI DQ DXWRPDWLF UHFORVLQJ
SURFHGXUH� \RX PXVW VHW WKH IROORZLQJ SDUDPHWHUV�

- '$5 1R� �$GGU� ����� 7KH QXPEHU RI SRVVLEOH
GHOD\HG DXWR�UHFORVH VKRWV

- 5$5 7�$&7 �$GGU� ����� 7KH DFWLRQ WLPH IRU UDSLG
DXWR�UHFORVH
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

- 5$5 7�'($' �$GGU� ����� 7KH GHDG WLPH IRU UDSLG
DXWR�UHFORVH

- '$5 7�$&7 �$GGU� ����� 7KH DFWLRQ WLPH IRU WKH
FRQILJXUHG GHOD\HG DXWR�UHFORVH VKRWV

- '$5 7�'($' �$GGU� ����� 7KH GHDG WLPH IRU IRU
WKH FRQILJXUHG GHOD\HG DXWR�UHFORVH VKRWV

- 7�5(&/$,0 �$GGU� ����� 7KH UHFODLP WLPH DIWHU D
VXFFHVVIXO DXWR�UHFORVH

D 6WDUW RI $XWR�5HFORVH )XQFWLRQ EORFND
9 � � � � À $ 8 7 2 5 ( & / 2 6 (

) 8 1 & 7 , 2 1

6WDUW RI $XWR�5HFORVH )XQFWLRQ EORFN

$XWR�UHFORVH IXQFWLRQ LV
�
�

� � � � À $ 5 ) 8 1 & 7
2 1

$XWR�UHFORVH IXQFWLRQ LV

� 6ZLWFKHG�RQ6ZLWFKHG RQ

2 ) ) � 6ZLWFKHG�RII

$XWR�UHFORVH EORFN ZLWK UHYHUVH IDXOWV
�
�

� � � � À $ 5 % / 2 5 ( 9
< ( 6

$XWR�UHFORVH EORFN ZLWK UHYHUVH IDXOWV

� <HV<HV

1 2 � 1R

$XWR�UHFORVH EORFN ZLWK PDQXDO FORVH
�
�

� � � � À 0 & % / 2 & .
< ( 6

$XWR�UHFORVH EORFN ZLWK PDQXDO FORVH

� <HV<HV

1 2 � 1R

&XUUHQW WKUHVKROG IURP ZKLFK RQZDUGV $5 LV EORFNHG
�
�

� � � � À , / , 0 , 7 $ 5
� � 
 , 1

&XUUHQW WKUHVKROG IURP ZKLFK RQZDUGV $5 LV EORFNHG

0LQLPXP VHWWLQJ YDOXH� � 
 ,1� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � �� 
 ,10D[LPXP VHWWLQJ YDOXH � �� 
 ,1� � � � � �J
DQG Ö �QR OLPLWDWLRQ�DQG Ö �QR OLPLWDWLRQ�

5HFODLP WLPH DIWHU DQ DXWR�UHFORVH F\FOH
�
�

� � � � À 7 � 5 ( & / $ , 0
� � � V

5HFODLP WLPH DIWHU DQ DXWR�UHFORVH F\FOH

0LQLPXP VHWWLQJ YDOXH� ��� V� � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� V0D[LPXP VHWWLQJ YDOXH � ��� V� � � � � � � �J

%ORFNLQJ GXUDWLRQ RI $5 ZLWK PDQXDO FORVH
�
�

� � � � À 7 � % / 2 & . 0 &
� � � V

%ORFNLQJ GXUDWLRQ RI $5 ZLWK PDQXDO FORVH

0LQLPXP VHWWLQJ YDOXH� ��� V� � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� V0D[LPXP VHWWLQJ YDOXH � ��� V� � � � � � � �J
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

+LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ LV WR VWDUW $5
�
�

� � � � À 3 5 * , ! ! ! $ 5
5 $ 5 2 1 / <

+LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ LV WR VWDUW $5
� )RU 5$5 F\FOH RQO\

5 $ 5 $ 1 ' ' $ 5 � )RU 5$5 DQG '$5 F\FOHV

$FWLRQ WLPH IRU 5$5
�
�

� � � � À 5 $ 5 7 � $ & 7 �
� � � V

$FWLRQ WLPH IRU 5$5

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� V0D[LPXP VHWWLQJ YDOXH � ��� V� � � � � � � �J
DQG Ö �LQHIIHFWLYH�DQG Ö �LQHIIHFWLYH�

'HDG WLPH IRU 5$5
�
�

� � � � À 5 $ 5 7 � ' ( $ '
� � � V

'HDG WLPH IRU 5$5

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� V0D[LPXP VHWWLQJ YDOXH � ��� V� � � � � � � �J

1XPEHU RI SRVVLEOH '$5V
�
�

� � � � À ' $ 5 1 2 �
�

1XPEHU RI SRVVLEOH '$5V

0LQLPXP VHWWLQJ YDOXH� �� � � � � � � � � � � �
0D[LPXP VHWWLQJ YDOXH � �0D[LPXP VHWWLQJ YDOXH � �� � � � � � � � � � �J

$FWLRQ WLPH IRU '$5V
�
�

� � � � À ' $ 5 7 � $ & 7
� � � V

$FWLRQ WLPH IRU '$5V

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� V0D[LPXP VHWWLQJ YDOXH � ��� V� � � � � � � �J
DQG Ö �LQHIIHFWLYH�DQG Ö �LQHIIHFWLYH�

'HDG WLPH IRU 5$5V
�
�

� � � � À ' $ 5 7 � ' ( $ '
� � � V

'HDG WLPH IRU 5$5V

0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0D[LPXP VHWWLQJ YDOXH � ���� V0D[LPXP VHWWLQJ YDOXH � ���� V� � � � � �J

������ 6HWWLQJV IRU 7KHUPDO 3URWHFWLRQ $XWR�5H�
FORVH � %ORFN ��

%ORFN �� SURYLGHV VHWWLQJ RSWLRQV IRU WKH WKHUPDO
SURWHFWLRQ DXWR�UHFORVH IXQFWLRQ �7KHUPDO $5� LQ
FRQMXQFWLRQ ZLWK WKHUPDO SURWHFWLRQ� 7KLV EORFN LV RQO\
DYDLODEOH LI \RX FRQILJXUHG ,17 7+�$5 DV (;,67 �$GGU�
������ 1RWH WKDW WKLV RSWLRQDO IXQFWLRQ LV QRW DYDLODEOH
LQ DOO YHUVLRQV RI WKH GHYLFH�

7KHUPDO $5 PXVW EH H[SOLFLWO\ VZLWFKHG RQ RU RII
�$GGU� ������

7R VSHFLI\ WLPH H[HFXWLRQ RI D WKHUPDO $5 SURFHGXUH�
\RX PXVW VHW WKH IROORZLQJ SDUDPHWHUV�

- 7+�$5 1R� �$GGU� ����� QXPEHU RI $5 VKRWV DIWHU
WULS WKHUPDO SURWHFWLRQ

- 7�5(&/�7+ �$GGU� ����� 5HFODLP WLPH DIWHU
VXFFHVVIXO WKHUPDO $5
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

D 6WDUW RI 7KHUPDO $5 6HWWLQJV EORFND
9 � � � � À 7 + ( 5 0 $ /

$ 8 7 2 5 ( & / 2 6 ( � ) & 7 �

6WDUW RI 7KHUPDO $5 6HWWLQJV EORFN

7KHUPDO DXWR�UHFORVLQJ LV
�
�

� � � � À 7 + ( 5 0 � $ 5
2 1

7KHUPDO DXWR�UHFORVLQJ LV

� VZLWFKHG�RQVZLWFKHG RQ

2 ) ) � VZLWFKHG�RII

1XPEHU RI DXWR�UHFORVH F\FOHV RQ IDXOW GHWHFWLRQ DQG
�
�

� � � � À 7 + � $ 5 1 2 �
�

1XPEHU RI DXWR�UHFORVH F\FOHV RQ IDXOW GHWHFWLRQ DQG
WULSSLQJ E\ WKH WKHUPDO SURWHFWLRQ

0LQLPXP VHWWLQJ YDOXH� �0LQLPXP VHWWLQJ YDOXH� �� � � � � � � � � � � �J
0D[LPXP VHWWLQJ YDOXH � �0D[LPXP VHWWLQJ YDOXH � �� � � � � � � � � � �

3RVW DXWR�UHFORVH UHFODLP WLPH DIWHU WULSSLQJ E\ WKH
�
�

� � � � À 7 � 5 ( & / � 7 +
� � � � V

3RVW DXWR�UHFORVH UHFODLP WLPH DIWHU WULSSLQJ E\ WKH
WKHUPDO SURWHFWLRQ

0LQLPXP VHWWLQJ YDOXH� � �� V0LQLPXP VHWWLQJ YDOXH� ���� V� � � � � � � �J
0D[LPXP VHWWLQJ YDOXH � ���� V0D[LPXP VHWWLQJ YDOXH � ���� V� � � � � �

������ 6HWWLQJV IRU )DXOW /RFDWLRQ � %ORFN ��

%ORFN �� SURYLGHV VHWWLQJ RSWLRQV IRU WKH IDXOW ORFDWLRQ
IXQFWLRQ� 7KLV EORFN LV RQO\ DYDLODEOH LI \RX FRQILJXUH
IDXOW ORFDWLRQ DV (;,67 �$GGU� ������

<RX PXVW VSHFLI\ D VWDUW FULWHULRQ IRU IDXOW ORFDWLRQ� )RU
WKLV� SDUDPHWHU 67$57 �$GGU� ����� FDQ EH VHW WR 7ULS
FRPPDQG RU 'URS�RII RU WULS�

$V D UXOH� FDOFXODWLRQ RI WKH IDXOW ORFDWLRQ LV VWDUWHG E\
WKH SURWHFWLRQnV WULS FRPPDQG� ,W FDQ� KRZHYHU� EH
VWDUWHG DW GURS�RII RI WKH WULS� H�J� DW VZLWFK RII E\
DQRWKHU SURWHFWLRQ� 5HJDUGOHVV RI WKLV� LW LV SRVVLEOH WR
VWDUW FDOFXODWLRQ RI WKH IDXOW ORFDWLRQ H[WHUQDOO\ YLD D
ELQDU\ LQSXW �!6WDUW )OW�/RF� )1R� ����� DVVXPLQJ
WKDW WKH GLVWDQFH SURWHFWLRQ KDV GHWHFWHG D IDXOW�

7R GHILQH WKH SDUDPHWHUL]HG QXPEHU RI VHFWLRQV
�$GGU� ������ \RX PXVW HQWHU WKH UHDFWDQFHV SHU XQLW
OHQJWK DQG WKH OLQH OHQJWKV IRU HDFK VHFWLRQ�

(QWHU WKH UHDFWDQFHV SHU XQLW OHQJWK DV VHFRQGDU\
YDOXHV� 3ULPDU\ YDOXHV DUH FRQYHUWHG WR VHFRQGDU\
RQHV DFFRUGLQJ WR WKH IRUPXOD EHORZ�

;VHF  ;SULP

:KHUH

5DWLRFW� $FWXDO WUDQVIRUPDWLRQ UDWLR RI FXUUHQW WUDQVIRUPHU

5DWLRYW� $FWXDO WUDQVIRUPDWLRQ UDWLR RI YROWDJH WUDQVIRUPHU

;VHF� 5HDFWDQFH YDOXH DV D VHFRQGDU\ YDULDEOH

;SULP� 5HDFWDQFH YDOXH DV D SULPDU\ YDULDEOH

5DWLRFW

5DWLRYW

,I D OLQH VHFWLRQ FRQWDLQV D WUDQVIRUPHU ERRVWHU� LW LV
GHILQHG DV LWV RZQ OLQH VHFWLRQ� ,Q WKLV FRQQHFWLRQ� WKH
OLQH OHQJWK RI WKLV VHFWLRQ LV SDUDPHWHUL]HG DV ]HUR
�VSHFLDO LQSXW o�p�� (QWHU DV WKH UHDFWDQFH SHU XQLW
OHQJWK WKH WUDQVIRUPHU UHDFWDQFH UHODWLYH WR WKH YDOXH
o� NPp�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

D 6WDUW RI )DXOW /RFDWLRQ EORFND
9 � � � � À ) $ 8 / 7

/ 2 & $ 7 , 2 1

6WDUW RI )DXOW /RFDWLRQ EORFN

6WDUWLQJ RI IDXOW ORFDWLRQ RQ
�
�

� � � � À 6 7 $ 5 7
7 5 , 3 & 2 0 0 $ 1 '

6WDUWLQJ RI IDXOW ORFDWLRQ RQ

� 7ULS FRPPDQG7ULS FRPPDQG

' 5 2 3 � 2 ) ) 2 5 7 5 , 3 � 'URS�RII RU WULS FRPPDQG

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW
�
�

� � � � À ; � 6 ( &
� � � 8 � N P

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW
ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� 8�NP� � � �0LQLPXP VHWWLQJ YDOXH� ���� 8�NP� � � �
0D[LPXP VHWWLQJ YDOXH � �� �� 8�NP0D[LPXP VHWWLQJ YDOXH � ����� 8�NP� �

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ
�
�

� � � � À ' �
� � � � N P

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� NP� � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� � NP0D[LPXP VHWWLQJ YDOXH � ����� NP� � � �J

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW

�
�

� � � � À ; � 6 ( &
� � � 8 � N P

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW
ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� 8�NP� � � �
0 L L O �� �� 8�N0D[LPXP VHWWLQJ YDOXH � ����� 8�NP� �

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ
�
�

� � � � À ' �
� � � � N P

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� NP� � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� � NP0D[LPXP VHWWLQJ YDOXH � ����� NP� � � �J

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW
�
�

� � � � À ; � 6 ( &
� � � 8 � N P

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW
ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� 8�NP� � � �0LQLPXP VHWWLQJ YDOXH� ���� 8�NP� � � �
0D[LPXP VHWWLQJ YDOXH � �� �� 8�NP0D[LPXP VHWWLQJ YDOXH � ����� 8�NP� �

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ
�
�

� � � � À ' �
� � � � N P

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� NP� � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� � NP0D[LPXP VHWWLQJ YDOXH � ����� NP� � � �J

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW
�
�

� � � � À ; � 6 ( .
� � � 8 � N P

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW
ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� 8�NP� � � �0LQLPXP VHWWLQJ YDOXH� ���� 8�NP� � � �
0D[LPXP VHWWLQJ YDOXH � �� �� 8�NP0D[LPXP VHWWLQJ YDOXH � ����� 8�NP� �www . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ
�
�

� � � � À ' �
� � � � N P

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� NP� � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� � NP0D[LPXP VHWWLQJ YDOXH � ����� NP� � � �J

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW
�
�

� � � � À ; � 6 ( &
� � � 8 � N P

5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ � ZLWK IDXOW
ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� 8�NP� � � �0LQLPXP VHWWLQJ YDOXH� ���� 8�NP� � � �
0D[LPXP VHWWLQJ YDOXH � �� �� 8�NP0D[LPXP VHWWLQJ YDOXH � ����� 8�NP� �

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ
�
�

� � � � À ' �
� � � � N P

/LQH OHQJWK RI VHFWLRQ � ZLWK IDXOW ORFDWLRQ

0LQLPXP VHWWLQJ YDOXH� ���� NP� � � � � �
0D[LPXP VHWWLQJ YDOXH � ��� � NP0D[LPXP VHWWLQJ YDOXH � ����� NP� � � �J

������ 6HWWLQJV IRU %UHDNHU )DLOXUH 3URWHFWLRQ �
%ORFN ��

D 6WDUW RI %UHDNHU )DLOXUH 3URWHFWLRQ EORFND
9 � � � � À % 5 ( $ . ( 5

) $ , / 8 5 ( 3 5 2 7 ( &�

6WDUW RI %UHDNHU )DLOXUH 3URWHFWLRQ EORFN

&LUFXLW EUHDNHU IDLOXUH SURWHFWLRQ IXQFWLRQ LV
�
�

� � � � À % � ) 3 5 2 7 �
2 ) )

&LUFXLW EUHDNHU IDLOXUH SURWHFWLRQ IXQFWLRQ LV
� 6ZLWFKHG RII

2 1 � , 1 7 ( 5 1 � 6 7 $ 5 7 � 6ZLWFKHG RQ DQG FRQWUROOHG E\ WKH LQWHUQDO SURWHF�
WLRQWLRQ

2 1 � ( ; 7 ( 5 1 � 6 7 $ 5 7 � 6ZLWFKHG RQ DQG FRQWUROOHG E\ WKH H[WHUQDO SURWHF�
WLRQWLRQ

2 1 � , 1 7 � 2 5 ( ; 7 � � 6ZLWFKHG RQ DQG FRQWUROOHG E\ WKH LQWHUQDO RU WKH
H[WHUQDO SURWHFWLRQH[WHUQDO SURWHFWLRQ

'HOD\ WLPH IRU FRQWUROOLQJ WKH EDFN�XS WULS FRLO
�
�

� � � � À 7 � 6 3 � % � )
� � � � V

'HOD\ WLPH IRU FRQWUROOLQJ WKH EDFN�XS WULS FRLO

0D[LPXP VHWWLQJ YDOXH� ���� V� � � � � � � �
0LQLPXP VHWWLQJ YDOXH� � V0LQLPXP VHWWLQJ YDOXH� � V� � � � � � � � � � �J
DQG Ö �LQHIIHFWLYH�DQG Ö �LQHIIHFWLYH�

'HOD\ WLPH IRU FRQWUROOLQJ WKH VXSHURUGLQDWHG FLUFXLW
�
�

� � � � À 7 � 8 3 � % � )
� � � � V

'HOD\ WLPH IRU FRQWUROOLQJ WKH VXSHURUGLQDWHG FLUFXLW
EUHDNHU

0D[LPXP VHWWLQJ YDOXH� � �� V0D[LPXP VHWWLQJ YDOXH� ���� V� � � � � � � �J
0LQLPXP VHWWLQJ YDOXH� � V0LQLPXP VHWWLQJ YDOXH� � V� � � � � � � � � � �
DQG Ö �LQHIIHFWLYH�www . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

��� $QQXQFLDWLRQV

$IWHU D GLVWXUEDQFH LQ WKH SRZHU V\VWHP� DQQXQFL�
DWLRQV SURYLGH DQ RYHUYLHZ RI WKH PRVW LPSRUWDQW
GDWD RI WKH IDXOW HYHQW DQG RI WKH GHYLFH IXQFWLRQ�
WKH\ DUH XVHG WR FKHFN IXQFWLRQ H[HFXWLRQV DW WHVWLQJ
DQG FRPPLVVLRQLQJ� ,Q DGGLWLRQ� GXULQJ RSHUDWLRQ� DQ�
QXQFLDWLRQV VXSSO\ LQIRUPDWLRQ DERXW WKH VWDWXV FRQGL�
WLRQV RI PHDVXULQJ GDWD DQG DERXW WKH GHYLFH LWVHOI�

<RX GR QRW QHHG WR HQWHU D FRGHZRUG WR FDOO DQQXQFL�
DWLRQV�

<RX KDYH YDULRXV ZD\V WR DFFHVV WKH DQQXQFLDWLRQV
JHQHUDWHG LQ WKH GHYLFH�

- %\ PHDQV RI WKH /('V RQ WKH IURQW SDQHOV RI WKH
GHYLFHV �)LJXUHV ��� DQG �����

- %\ PHDQV RI ELQDU\ RXWSXWV �VLJQDO UHOD\V� YLD WKH
GHYLFHnV FRQQHFWLRQV�

- %\ PHDQV RI WKH GLVSOD\ RQ WKH GHYLFHnV IURQW
SDQHO RU RQ D 3&nV PRQLWRU YLD WKH RSHUDWLQJ LQWHU�
IDFH�

- %\ PHDQV RI WUDQVIHU WR WKH FHQWUDO FRQWURO URRP
YLD WKH UHDU VHULDO LQWHUIDFH�

0RVW DQQXQFLDWLRQV FDQ EH PDUVKDOOHG WR WKH /('V
DQG ELQDU\ RXWSXWV �VHH &KDSWHU ����� PXOWLSOH DQG
FRPPRQ DQQXQFLDWLRQV DUH SRVVLEOH LQ WKLV FRQWH[W�
7KH IROORZLQJ RSWLRQV DUH SURYLGHG IRU FDOOLQJ DQQXQFL�
DWLRQV YLD WKH RSHUDWRU SDQHO�

- 8VLQJ WKH GRXEOH XS DQG GRZQ DUURZ NH\V �D DQG
9� WR SDJH EORFN�E\�EORFN IRUZDUGV RU EDFNZDUGV WR
DGGUHVV �����

- 3UHVVLQJ NH\ '$ WR GLUHFWO\ VHOHFW DGGUHVV � � � �
DQG WKHQ SUHVVLQJ WKH HQWHU NH\ ( WR FRQILUP�

- 3UHVVLQJ NH\ 0�6 �PHVVDJH�VLJQDOOLQJ�� WKH V\VWHP
WKHQ DXWRPDWLFDOO\ GLVSOD\V DGGUHVV ���� ZLWK WKH
VWDUW RI WKH DQQXQFLDWLRQ EORFNV�

7R FRQILJXUH WKH WUDQVIHU RI DQQXQFLDWLRQV WR D FHQWUDO
SURFHVVLQJ V\VWHP RU WR D FRQWURO URRP� \RX PXVW

HQWHU WKH QHFHVVDU\ FRQILJXUDWLRQ GDWD LQ EORFN ��
�VHH &KDSWHU �������

$QQXQFLDWLRQV DUH VWUXFWXUHG DV IROORZV�

%ORFN �� 2SHUDWLRQDO DQQXQFLDWLRQV� WKHVH DUH DQ�
QXQFLDWLRQV WKDW FDQ RFFXU GXULQJ RSHU�
DWLRQ RI WKH GHYLFH� 7KH\ SURYLGH LQ�
IRUPDWLRQ DERXW WKH VWDWXV RI GHYLFH
IXQFWLRQV� PHDVXUHG YDOXHV� HWF�

%ORFN �� $QQXQFLDWLRQV RI WKH ODVW IDXOW WR WKH
WKLUG ODVW IDXOW� IDXOW GHWHFWLRQ� WULSSLQJ�
FKURQRORJ\� FDOFXODWHG GLVWDQFH� HWF� %\
GHILQLWLRQ� D SRZHU V\VWHP IDXOW VWDUWV
ZLWK IDXOW GHWHFWLRQ�

%ORFN �� $QQXQFLDWLRQ RI WKH IRXUWK ODVW SRZHU
V\VWHP IDXOW WR WKH VL[WK ODVW RQH� VDPH
DV EORFN ��

%ORFN �� $QQXQFLDWLRQ RI WKH VHYHQWK ODVW SRZHU
V\VWHP IDXOW WR WKH QLQWK ODVW RQH� VDPH
DV EORFN ��

%ORFN �� $QQXQFLDWLRQ RI WKH WHQWK ODVW SRZHU V\V�
WHP IDXOW WR WKH WZHOIWK ODVW RQH� VDPH DV
EORFN ��

%ORFN �� $QQXQFLDWLRQV IRU WKH VZLWFKLQJ VWDWLV�
WLFV� WKHVH DUH FRXQWHUV IRU WULS FRP�
PDQG� DFFXPXODWHG LQWHUUXSWHG FXUUHQW
DQG ODVW WULS FXUUHQW�

%ORFN �� 'LVSOD\ RI RSHUDWLRQDO PHDVXUHG YDOXHV
�FXUUHQWV� YROWDJHV� UHDFWDQFH� UHVLV�
WDQFH� DQJOH� WHPSHUDWXUH� IUHTXHQF\��

)RU D FRPSOHWH OLVW RI DOO WKH VLJQDO DQG RXWSXW IXQF�
WLRQV JHQHUDWHG LQ WKH GHYLFH ZLWK WKH DVVRFLDWHG
IXQFWLRQ QXPEHUV �)1RV��� UHIHU WR $SSHQGL[ $��� ,Q
WKLV FRQQHFWLRQ� WKH OLVW DOVR VWDWHV WKH ORFDWLRQ WR
ZKLFK HDFK DQQXQFLDWLRQ FDQ EH VLJQDOOHG�

D 6WDUW RI DQQXQFLDWLRQ EORFNVD
9 � � � � À

$ 1 1 8 1 & , $ 7 , 2 1 6

6WDUW RI DQQXQFLDWLRQ EORFNV
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� 2SHUDWLRQDO $QQXQFLDWLRQV � %ORFN ��

2SHUDWLRQDO DQQXQFLDWLRQV DUH LQIRUPDWLYH PHVVDJHV
WKDW WKH GHYLFH JHQHUDWHV GXULQJ RSHUDWLRQ DQG DERXW
RSHUDWLRQ� 7KH\ VWDUW DW DGGUHVV ����� 7KH V\VWHP
OLVWV LQ FKURQRORJLFDO RUGHU LPSRUWDQW HYHQWV DQG
FKDQJHV RI VWDWXV ZLWK WLPH LQIRUPDWLRQ LQ KRXUV DQG
PLQXWHV DOVR EHLQJ JLYHQ� $ PD[LPXP RI �� RSHU�
DWLRQDO DQQXQFLDWLRQV DUH VWRUHG DQG LI PRUH WKDQ WKLV
QXPEHU RFFXU� WKH ROGHVW RQH LV ORVW�

6KRUW�FLUFXLWV LQ WKH SRZHU V\VWHP DUH VKRZQ RQO\ DV
6\VW�)OW DQG D VHULDO QXPEHU IRU WKH IDXOW� 'HWDLOHG LQ�
IRUPDWLRQ DERXW WKH FRXUVH RI WKH IDXOW LV FRQWDLQHG LQ
WKH 3RZHU 6\VWHP )DXOWV EORFNV �VHH &KDSWHU �������

<RX GR QRW QHHG WR HQWHU WKH FRGHZRUG�

$IWHU \RX FKRRVH DGGUHVV ���� �E\ GLUHFWO\ VHOHFWLQJ
'$ � � � � ( DQG�RU SDJLQJ XVLQJ D RU 9 DQG SDJLQJ RQ
ZLWK ���� WKH V\VWHP GLVSOD\V WKH RSHUDWLRQDO DQQXQFL�
DWLRQV� $OO WKH DYDLODEOH RSHUDWLRQDO DQQXQFLDWLRQV DUH
VKRZQ EHORZ� LQ LQGLYLGXDO FDVHV� RQO\ WKH DSSURSULDWH
DQQXQFLDWLRQV DUH VKRZQ RQ WKH GLVSOD\� $QQXQFL�
DWLRQV VWDUWLQJ ZLWK D JUHDWHU WKDQ VLJQ �!� DUH WKH
DQQXQFLDWLRQV UHWXUQHG GLUHFWO\ E\ WKH ELQDU\ LQSXWV�

1H[W WR WKH DQQXQFLDWLRQ WKHUH LV DQ LQGLFDWLRQ RI
ZKHWKHU LW LV LVVXHG &20,1* RQO\ �& ZLWK HYHQWV� RU
&20,1* DQG *2,1* �>&�*@ ZLWK VWDWXV FRQGLWLRQV��
7KH ILUVW DQQXQFLDWLRQ VKRZV DV DQ H[DPSOH WKH GDWH
DQG WLPH RQ WKH ILUVW GLVSOD\ OLQH DQG WKH DQQXQFLDWLRQ
WH[W PDUNHG &20,1* RQ WKH VHFRQG GLVSOD\ OLQH�

D 6WDUW RI 2SHUDWLRQDO $QQXQFLDWLRQV EORFND
9 � � � � À 2 3 ( 5 $ 7 , 2 1 $ /

$ 1 1 8 1 & , $ 7 , 2 1 6

6WDUW RI 2SHUDWLRQDO $QQXQFLDWLRQV EORFN

�VW OLQH� 'DWH DQG WLPH RI WKH HYHQW RU WKH FKDQJH RI
�
�

� � � � � � � � � � � � �
% � ) R I I � &

�VW OLQH� 'DWH DQG WLPH RI WKH HYHQW RU WKH FKDQJH RI
VWDWXV

�QG OLQH� $QQXQFLDWLRQ WH[W� LQ WKH H[DPSOH PDUNHG�QG OLQH� $QQXQFLDWLRQ WH[W� LQ WKH H[DPSOH PDUNHG� S
&RPLQJ

'LUHFW 5HWXUQ ,QIRUPDWLRQ RI %LQDU\ ,QSXWV�

! 6 W D U W ) O W 5 H F )DXOW UHFRUGLQJ VWDUWHG YLD D ELQDU\ LQSXW �&�

! $ Q Q X Q F � � 8VHU�GHILQHG DQQXQFLDWLRQ � YLD ELQDU\ LQSXW �&�*�

! $ Q Q X Q F � � 8VHU�GHILQHG DQQXQFLDWLRQ � YLD ELQDU\ LQSXW �&�*�

! $ Q Q X Q F � � 8VHU�GHILQHG DQQXQFLDWLRQ � YLD ELQDU\ LQSXW �&�*�

! $ Q Q X Q F � � 8VHU�GHILQHG DQQXQFLDWLRQ � YLD ELQDU\ LQSXW �&�*�

! 9 7 P F E 7 U L S
9ROWDJH WUDQVIRUPHU FLUFXLW EUHDNHU �VXEVWDWLRQ
YROWDJH� WULSSHG �&�

! & W U O � E \ % , &RQWURO E\ ELQDU\ LQSXW LV DFWLYH �&�*�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

'LUHFW 5HWXUQ ,QIRUPDWLRQ RI %LQDU\ ,QSXWV
�&RQWLQXHG��

! 6 W D U W ) O W / R F 6WDUW IDXOW ORFDWRU �&�*�

! ' $ 5 E O R F N $5� %ORFN GHOD\HG DXWR�UHFORVH H[WHUQDOO\ �&�*�

! & % $ X [ � F O � &%� $X[LOLDU\ FRQWDFW FORVHG �&�*�

! $ 5 E O R F N $5� %ORFN DXWR�UHFORVH IXQFWLRQ H[WHUQDOO\ �&�*�

! H [ W � 6 W D U W $ 5 $5� ([WHUQDO VWDUW IRU LQWHUQDO $5 �&�

! H [ W � 7 U L S $ 5 $5� ([WHUQDO WULS IRU LQWHUQDO $5 �&�

*HQHUDO 2SHUDWLRQDO $QQXQFLDWLRQV RI WKH 'HYLFH�

' H Y � R S H U D W L Y H 7KH GHYLFH LV RSHUDWLYH �&�*��

3 U R W � R S H U D W L Y H $W OHDVW RQH SURWHFWLYH IXQFWLRQ LV RSHUDWLYH �&�*��

, Q L W L D O V W D U W ,QLWLDO VWDUWLQJ RI WKH SURFHVVRU V\VWHP �&�

/ ( ' U H V H W /('V DUH UHVHW �&�

/ R J 0 H D V % O R F N $QQXQFLDWLRQV DQG PHDVXUHG YDOXHV DUH EORFNHG
�&�*��&�*��

7 H V W P R G H 7HVW PRGH �&�*�

3 D U D P � U X Q Q L Q J 3DUDPHWHUL]DWLRQ RI WKH GHYLFH LV UXQQLQJ �&�*��

6 \ V W � ) O W $ V\VWHP IDXOW �JHQHUDO� LV UXQQLQJ ZLWK VHULDO QXPEHU
�&�*�� IRU GHWDLOV UHIHU WR HDUWK IDXOW ORJ�&�*�� IRU GHWDLOV UHIHU WR HDUWK IDXOW ORJ�

0 D Q X D O & O R V H 0DQXDO FORVLQJ RI WKH FLUFXLW EUHDNHU GHWHFWHG �&�

2SHUDWLRQDO $QQXQFLDWLRQV RI WKH 0RQLWRULQJ
)XQFWLRQV�

: U R Q J 6 : � Y H U V � 7KH GHYLFHnV VRIWZDUH YHUVLRQ LV ZURQJ �&��

: U R Q J G H Y � , ' 7KH GHYLFHnV LGHQWLILFDWLRQ QXPEHU LV ZURQJ �&��

$ Q Q X Q F � O R V W $QQXQFLDWLRQV ORVW� IDXOW EXIIHU RYHUIORZ �&�

$ Q Q X � 3 & O R V W $QQXQFLDWLRQV IRU WKH 3& LQWHUIDFH ORVW

2 S H U � $ Q Q � , Q Y D 2SHUDWLRQDO DQQXQFLDWLRQ DUFKLYH LQYDOLG �&�*�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

2SHUDWLRQDO $QQXQFLDWLRQV RI WKH 0RQLWRULQJ
)XQFWLRQV �&RQWLQXHG��

) O W� $ Q Q � , Q Y D O 3RZHU V\VWHP IDXOW ORJ LV LQYDOLG �&�*��

6 W D W � % X I I� , Q Y 6ZLWFKLQJ VWDWLVWLFV EXIIHU LV LQYDOLG �&�*��

/ ( ' % X I I� , Q Y %XIIHU IRU /(' VWRUDJH LV LQYDOLG �&�*��

9 ' ( : � 6 W D W H , Q Y 7KH VWDWXV RI WKH 9'(:�=9(, DQQXQFLDWLRQV LV LQYDOLG
�&�*��&�*��

& K V H U U R U &KHFNVXP HUURU �&�*�

) D L O X U H � � 9 )DLOXUH RI ���9 VXSSO\ YROWDJH �&�*�

) D L O X U H � 9 )DLOXUH RI ��9 VXSSO\ YROWDJH �&�*�

) D L O X U H � 9 )DLOXUH RI ��9 RIIVHW PRQLWRULQJ �&�*�

) D L O � 7 U L S 5 H � 6XSHUYLVLRQ RI WULS FLUFXLW

) D L O X U H 0 ( $ � )DLOXUH RI DQDORJ VLJQDO RI 0($� �&�*�

) D L O X U H 0 ( $ � )DLOXUH RI DQDORJ VLJQDO RI 0($� �&�*�

) D L O � 0 $ , 1 & % )DLOXUH RI PDLQ FLUFXLW EUHDNHU �&�

) D L O � 7 ( 0 3 6 ( 1 6 )DLOXUH RI H[WHUQDO WHPSHUDWXUH VHQVLQJ �&�*�

/ 6 $ G L V U X S W H G /6$ RSHUDWLRQ GLVUXSWHG �&�*�

) D L O X U H 8 P H D V )DLOXUH� PHDVXULQJ YROWDJHV DEVHQW �&�*�

) O W � 5 H F ' D W ' H O )DXOW UHFRUGLQJ GDWD GHOHWHG �&�

) O W � 5 H F � Y L D % , )DXOW UHFRUGLQJ VWDUWHG YLD D ELQDU\ LQSXW �&�

) O W � 5 H F � Y L D . % )DXOW UHFRUGLQJ VWDUWHG YLD PHPEUDQH NH\SDG �&�

) O W � 5 H F � Y L D 3 & )DXOW UHFRUGLQJ VWDUWHG YLD 3& LQWHUIDFH �&�

2SHUDWLRQDO $QQXQFLDWLRQV IURP WKH 'LVWDQFH
3URWHFWLRQ�

' L V W � R I I 'LVWDQFH SURWHFWLRQ LV VZLWFKHG RII �&�*��

' L V W � D F W L Y H 'LVWDQFH SURWHFWLRQ LV DFWLYH �&�*��

' L V = � I R U Z � =RQH =� DFWLYH IRUZDUGV �&�*�

' L V = � I R U Z � =RQH =� DFWLYH IRUZDUGV �&�*�www . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

2SHUDWLRQDO $QQXQFLDWLRQV RI WKH (PHUJHQF\
2YHUFXUUHQW 3URWHFWLRQ�

( P H U � R I I (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ LV VZLWFKHG�RII
�&�*��&�*��

( P H U � 0 R G H (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ LV UXQQLQJ IRU
GLVWDQFH SURWHFWLRQ �&�*�GLVWDQFH SURWHFWLRQ �&�*��

2SHUDWLRQDO $QQXQFLDWLRQ RI WKH +LJK�6SHHG
(PHUJHQF\ 2YHUFXUUHQW 3URWHFWLRQ�

2 � & , ! ! ! R I I +LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ LV VZLWFKHG�RII
�&�*��&�*��

2SHUDWLRQDO $QQXQFLDWLRQV RI WKH 7KHUPDO 3URWHFWLRQ

7 K � 3 U R W R I I 7KHUPDO SURWHFWLRQ LV VZLWFKHG�RII �&�*��

7 U L S 7 K � 3 U R W � 7KHUPDO SURWHFWLRQ WULS FRPPDQG �&�

& O R V H � O R F N R X W &ORVH ORFNRXW RI WKHUPDO SURWHFWLRQ �&�*�

7 K � 3 U R W : D U Q 7KHUPDO SURWHFWLRQ DODUP VWDJH �&�

& D W� � D F W L Y H 7KHUPDO SURWHFWLRQ RI FDWHQDU\ � LV DFWLYH �&�*�

& D W� � D F W L Y H 7KHUPDO SURWHFWLRQ RI FDWHQDU\ � LV DFWLYH �&�*�

& D W� � D F W L Y H 7KHUPDO SURWHFWLRQ RI FDWHQDU\ � LV DFWLYH �&�*�

2SHUDWLRQDO $QQXQFLDWLRQ RI WKH %UHDNHU )DLOXUH
3URWHFWLRQ

% � ) R I I %UHDNHU IDLOXUH SURWHFWLRQ LV VZLWFKHG�RII �&�*��

2SHUDWLRQDO $QQXQFLDWLRQV RI $XWR�5HFORVH $5

$ 5 R I I $XWR�UHFORVH LV VZLWFKHG�RII �&�*��

& % Q R W U H D G \ &LUFXLW EUHDNHU LV QRW UHDG\ �&�*��
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

2SHUDWLRQDO $QQXQFLDWLRQ RI WKH )DXOW /RFDWRU

) O W / R F E O R F N )DXOW ORFDWRU LV EORFNHG �&��

2SHUDWLRQDO $QQXQFLDWLRQV RI 7KHUPDO $5

7 K � $ 5 R I I 7KHUPDO $5 LV VZLWFKHG�RII �&�*��

7 K � $ 5 V X F F H V V 7KHUPDO $5 ZDV FRPSOHWHG VXFFHVVIXOO\ �&��

7 K � $ 5 & O R V & P G 7KHUPDO $5 FORVH FRPPDQG

7 K � $ 5 G H I � 7 U S 7KHUPDO $5 GHILQLWLYH WULS

7 K � $ 5 L Q S U R J 7KHUPDO $5 KDV EHHQ VWDUWHG�

$QQXQFLDWLRQV RI &LUFXLW %UHDNHU 7HVWLQJ�

& % W V W 7 5 , 3�& / 6 &LUFXLW EUHDNHU WULS�FORVH F\FOH UXQQLQJ �&�*�

& % L Q 7 H V W &LUFXLW EUHDNHU WHVW UXQQLQJ �&�*�

7 H V W 0 $ , 1 & % &LUFXLW EUHDNHU WHVW WULSSLQJ PDLQ &% FRLO �&�

/ 6 S U I 5 � $ 8 6 &LUFXLW EUHDNHU WHVW WULSSLQJ UHVHUYH &% FRLO �&�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

2SHUDWLRQDO $QQXQFLDWLRQV RI WKH 3DUDPHWHU
&KDQJHRYHU DQG &RQWURO�

3 D U D P� 6 H W $ 3DUDPHWHU VHW $ LV DFWLYH

3 D U D P� 6 H W % 3DUDPHWHU VHW % LV DFWLYH

3 D U D P� 6 H W & 3DUDPHWHU VHW & LV DFWLYH

3 D U D P� 6 H W ' 3DUDPHWHU VHW ' LV DFWLYH

& W U O � E \ % , &RQWURO E\ ELQDU\ LQSXW LV DFWLYH

& W U O � E \ 6 < 6 &RQWURO E\ V\VWHP�LQWHUIDFH LV DFWLYH

$QQXQFLDWLRQ RQ &OHDULQJ WKH 7HPSHUDWXUH
%DFNXS

5 H V H W 7 H P S % X S 5HVHW WHPSHUDWXUH EDFNXS �&�

0LVFHOODQHRXV (QWULHV�

7 D E O H I X O O 7KLV PHDQV WKDW PRUH IDXOW HYHQW GDWD KDYH RFFXUUHG
EXW WKH PHPRU\ LV IXOOEXW WKH PHPRU\ LV IXOO�

7 D E O H H Q G ,I QRW DOO WKH IDXOW PHPRU\ LV XVHG� 7DEOH HQG LV LQGL�
FDWHGFDWHG�

����� )DXOW $QQXQFLDWLRQV � %ORFNV �� WR ��

<RX FDQ UHDG RXW WKH DQQXQFLDWLRQV RI WKH ODVW WZHOYH
SRZHU V\VWHP IDXOWV� 7KHVH DUH VRUWHG IURP WKH
QHZHVW WR WKH ROGHVW DQG ORFDWHG LQ DGGUHVVHV �����
����� ���� DQG ���� �WKUHH SRZHU V\VWHP IDXOWV
HDFK�� :KHQ D QHZ IDXOW DUULYHV� WKH V\VWHP GHOHWHV
WKH GDWD RI WKH ROGHVW RQH� (DFK IDXOW EXIIHU FDQ VWRUH
XS WR �� DQQXQFLDWLRQV�

<RX GR QRW QHHG WR HQWHU WKH FRGHZRUG�

$IWHU \RX FKRRVH DGGUHVV ����� RU ���� WR ���� �E\
GLUHFWO\ VHOHFWLQJ '$ � � � � ( DQG�RU SDJLQJ XVLQJ D
RU 9 DQG SDJLQJ RQ ZLWK ���� WKH V\VWHP GLVSOD\V WKH
IDXOW DQQXQFLDWLRQV� (DFK DQQXQFLDWLRQ KDV DQ LQGH[
QXPEHU� $QQXQFLDWLRQV WKDW EHORQJ WR RQH IDXOW HYHQW

KDYH WKH VDPH ILUVW GLJLW LQ ILUVW SRVLWLRQ WKH LQGH[
QXPEHU ZLWKLQ D EORFN�

,QGH[ QR� �����[[ 1HZHVW IDXOW HYHQW ZLWKLQ D
EORFN

,QGH[ QR� �����[[ 6HFRQG QHZHVW IDXOW HYHQW
ZLWKLQ D EORFN

,QGH[ QR� �����[[ 2OGHVW IDXOW HYHQW ZLWKLQ D
EORFN

$ SRZHU V\VWHP IDXOW HYHQW LV GHILQHG VXFK WKDW D
VKRUW�FLUFXLW SURFHGXUH LV FRQVLGHUHG WR EH D IDXOW XQWLO
LW KDV EHHQ GHILQLWLYHO\ FOHDUHG XS�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

$OO WKH DYDLODEOH IDXOW DQQXQFLDWLRQV DUH VKRZQ EHORZ�
LQ LQGLYLGXDO FDVHV� RQO\ WKH DSSURSULDWH DQQXQFLDWLRQV
DUH VKRZQ RQ WKH GLVSOD\�

)LUVW RI DOO D IHZ W\SLFDO H[DPSOHV DUH VKRZQ RI WKH
IDXOW PHVVDJHV RI D SRZHU V\VWHP IDXOW ZLWK H[SODQD�
WLRQV RI WKH GLVSOD\ OLQHV�

D 6WDUW RI /DVW )DXOW WR 7KLUG /DVW )DXOW EORFND
9 � � � � À / $ 6 7 ) / 7 � 7 2

� 5 ' / $ 6 7 ) $ 8 / 7

6WDUW RI /DVW )DXOW WR 7KLUG /DVW )DXOW EORFN

8QGHU LQGH[ QXPEHU � WKH GLVSOD\ VKRZV WKH GDWH
�
�

� � � À � � � � � � � �
6 \ V W ) O W �

8QGHU LQGH[ QXPEHU �� WKH GLVSOD\ VKRZV WKH GDWH
DQG WKH VHULDO QXPEHU RI WKH SRZHU V\VWHP IDXOW�

8QGHU LQGH[ QXPEHU � WKH GLVSOD\ VKRZV WKH WLPH DW
�
�

� � � À � � � � � � � � � � � �
) D X O W � &

8QGHU LQGH[ QXPEHU �� WKH GLVSOD\ VKRZV WKH WLPH DW
ZKLFK WKH IDXOW VWDUWHG ZLWK D UHVROXWLRQ RI ��PV�

7KH GLVSOD\ QRZ VKRZV WKH IDXOW DQQXQFLDWLRQV LQ WKH
�
�

� � � À � P V
) O W ' H W = �

7KH GLVSOD\ QRZ VKRZV WKH IDXOW DQQXQFLDWLRQV LQ WKH
FKURQRORJLFDO RUGHU LQ ZKLFK WKH\ ZHUH GHWHFWHG ZLWK
D WLPH UHODWLYH WR WKH LQVWDQW RI IDXOW GHWHFWLRQ�D WLPH UHODWLYH WR WKH LQVWDQW RI IDXOW GHWHFWLRQ�

HWF�

*HQHUDO )DXOW $QQXQFLDWLRQV RI WKH 'HYLFH�

6 \ V W ) O W� 3RZHU V\VWHP IDXOW ZLWK VHULDO QXPEHU

) D X O W 6WDUW RI IDXOW

) O W % X I I � 2 Y H U )DXOW DQQXQFLDWLRQV DUH ORVW �&��

, � , Q  &XUUHQW VZLWFKHG�RII

' H Y� ' U R S � R I I 'HYLFH GURS�RII� L�H� QRQH RI WKH SURWHFWLRQ IXQFWLRQV
DUH IDXOW�GHWHFWLQJ DQ\ PRUHDUH IDXOW�GHWHFWLQJ DQ\ PRUH�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

$QQXQFLDWLRQV RI WKH 'LVWDQFH 3URWHFWLRQ�

' L V W � * H Q ) O W 'LVWDQFH SURWHFWLRQ JHQHUDO IDXOW GHWHFWLRQ

' L V W = � 'LVWDQFH SURWHFWLRQ IDXOW GHWHFWLRQ LQ =�

' L V W = � % 'LVWDQFH SURWHFWLRQ IDXOW GHWHFWLRQ LQ =�%

' L V W = � / 'LVWDQFH SURWHFWLRQ IDXOW GHWHFWLRQ LQ =�/

' L V W 7 � 'LVWDQFH SURWHFWLRQ 7� H[SLUHG

' L V W 7 � % 'LVWDQFH SURWHFWLRQ 7�% H[SLUHG

' L V W 7 � / 'LVWDQFH SURWHFWLRQ 7�/ H[SLUHG

' L V � * H Q� 7 U L S 'LVWDQFH SURWHFWLRQ JHQHUDO WULS

' L V W � ) O W � = � . 'LVWDQFH SURWHFWLRQ IDXOW GHWHFWLRQ LQ =� VKRUW�FLUFXLW

' L V W � ) O W � = � / 'LVWDQFH SURWHFWLRQ IDXOW GHWHFWLRQ LQ =� RYHUORDG

' L V W � 7 � . 'LVWDQFH SURWHFWLRQ 7�. H[SLUHG

' L V W � 7 � / 'LVWDQFH SURWHFWLRQ 7�/ H[SLUHG

$QQXQFLDWLRQV RI WKH (PHUJHQF\ 2YHUFXUUHQW
3URWHFWLRQ�

( P H U � , ! ! (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ IDXOW GHWHFWLRQ

( P H U � 7 , ! ! (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ 7,!! H[SLUHG

( P H U � * H Q� 7 U L S (PHUJHQF\ RYHUFXUUHQW SURWHFWLRQ JHQHUDO WULS
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

$QQXQFLDWLRQV RI WKH )DXOW /RFDWRU

5 S U L  &DOFXODWHG IDXOW UHVLVWDQFH LQ 2KPV� SULPDU\ �&�

; S U L  &DOFXODWHG IDXOW UHDFWDQFH LQ 2KPV� SULPDU\ �&�

5 V H F  &DOFXODWHG IDXOW UHVLVWDQFH LQ 2KPV� VHFRQGDU\ �&�

; V H F  &DOFXODWHG IDXOW UHDFWDQFH LQ 2KPV� VHFRQGDU\ �&�

G  &DOFXODWHG GLVWDQFH WR IDXOW LQ NP �&�

G > � @  &DOFXODWHG GLVWDQFH WR IDXOW LQ SHUFHQW RI OLQH OHQJWK
�&��&�

) O W / R F L P S R V V 1R GLVWDQFH WR IDXOW� VLQFH UHDFWDQFH LV QHJDWLYH �&�

) O W G L V W ! )DXOW LV RXWVLGH WKH GHILQHG VHFWLRQV �&��

) D X O W I R U Z D U G 'LUHFWLRQ RI IDXOW LV IRUZDUGV�

) D X O W U H Y H U V H 'LUHFWLRQ RI IDXOW LV EDFNZDUGV�

) D X O W V H F W L R Q 1XPEHU RI WKH VHFWLRQ FRQWDLQLQJ WKH IDXOW

$QQXQFLDWLRQV RI WKH $5�

$ 5 & O R V H & P G � $XWR�UHFORVH FORVH FRPPDQG �&�

$ 5 V X F F H V V I X O $5 FRPSOHWHG VXFFHVVIXOO\ �&�

' H I L Q L W� 7 U L S 'HILQLWLYH WULS �&�

$QQXQFLDWLRQV RI WKH +LJK�6SHHG 2YHUFXUUHQW
3URWHFWLRQ�

) O W � G H W � , ! ! ! +LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ IDXOW GHWHFWLRQ

7 , ! ! ! H [ S � +LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ 7,!!! H[SLUHG

7 U L S , ! ! ! +LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ WULS
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

$QQXQFLDWLRQV RI WKH %UHDNHU )DLOXUH 3URWHFWLRQ�

% � ) I D X O W %UHDNHU IDLOXUH SURWHFWLRQ IDXOW GHWHFWLRQ

% � ) 7 U L S %UHDNHU IDLOXUH SURWHFWLRQ WULS

% � ) V � R U G 3 U R W $QQXQFLDWLRQ WR VXSHURUGLQDWHG SURWHFWLRQ

% � ) 7 � 6 3 %UHDNHU IDLOXUH SURWHFWLRQ 7�63 H[SLUHG

0LVFHOODQHRXV (QWULHV

7 D E O H H P S W \ 7KLV PHDQV WKDW �XS WR QRZ� QR IDXOW KDV RFFXUUHG�

7 D E O H I X O O 7KLV PHDQV WKDW PRUH IDXOW HYHQW GDWD KDYH RFFXUUHG
EXW WKH PHPRU\ LV IXOOEXW WKH PHPRU\ LV IXOO�

7 D E� R X W R I W L P H :KLOH UHDGLQJ RXW� D QHZ IDXOW RFFXUUHG� SDJH RQ
XVLQJ WKH �� NH\V� WKH V\VWHP GLVSOD\V WKH ILUVW DQ�XVLQJ WKH �� NH\V� WKH V\VWHP GLVSOD\V WKH ILUVW DQ�

L L I K I OQXQFLDWLRQ RI WKH QHZ IDXOWQXQFLDWLRQ RI WKH QHZ IDXOW�

7 D E O H H Q G ,I QRW DOO WKH DQQXQFLDWLRQ PHPRU\ LV XVHG� 7DEOH HQG
LV LQGLFDWHGLV LQGLFDWHG�

����� $QQXQFLDWLRQV IRU &LUFXLW %UHDNHU
2SHUDWLQJ 6WDWLVWLFV � %ORFN ��

7KH GHYLFH FRXQWV WKH QXPEHU RI EUHDNLQJ RSHUDWLRQV
WKDW WKH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP WULJJHUHG� ,Q DGGLWLRQ� DW HYHU\ WULS
FRPPDQG� WKH V\VWHP GHWHUPLQHV WKH LQWHUUXSWHG
FXUUHQW� RXWSXWV LW XQGHU WKH IDXOW DQQXQFLDWLRQV DQG
DGGV LW LQ D PHPRU\ UHJLVWHU� 7KH FRXQWHU DQG PHP�
RU\ UHDGLQJV DUH EXIIHUHG DJDLQVW DX[LOLDU\ YROWDJH
IDLOXUHV� \RX FDQ UHDG WKHP RXW DW DGGUHVV ����� <RX

JHW WR WKH EORFN E\ GLUHFWO\ DGGUHVVLQJ LW� '$ � � � �
(� DQG�RU E\ SDJLQJ XVLQJ WKH GRXEOH XS DUURZ NH\� D
DQG SDJLQJ RQ ZLWK WKH GRXEOH GRZQ DUURZ NH\� 9 WR
DGGUHVV ����� 8VLQJ WKH VLQJOH XS DUURZ NH\� �� \RX
FDQ SDJH WKURXJK WKH FRXQWHU DQG PHPRU\ UHDGLQJV
RU \RX FDQ SDJH EDFN ZLWK WKH VLQJOH GRZQ DUURZ
NH\� ��

<RX GR QRW QHHG WR HQWHU WKH FRGHZRUG�

,Q EORFN �� \RX FDQ ]HUR WKH FRXQWHU UHDGLQJV�

([DPSOH�

D 6WDUW RI &LUFXLW %UHDNHU 2SHUDWLQJ 6WDWLVWLFV EORFND
9 � � � � À & % 2 3 ( 5 $ 7 �

6 7 $ 7 , 6 7 , & 6

6WDUW RI &LUFXLW %UHDNHU 2SHUDWLQJ 6WDWLVWLFV EORFN

1XPEHU RI $5 FRPPDQGV RI WKHUPDO $5
�
�

� � � � À 7 + � $ 5  
7 + $ 5  

1XPEHU RI $5 FRPPDQGV RI WKHUPDO $5
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

1XPEHU RI DXWR�UHFORVH FRPPDQGV DIWHU 5$5
�
�

� � � � À $ 5 5 $ 5  
$ 5 5 $ 5  

1XPEHU RI DXWR�UHFORVH FRPPDQGV DIWHU 5$5
�ILUVW F\FOH�

1XPEHU RI DXWR�UHFORVH FRPPDQGV DIWHU '$5
�
�

� � � � À $ 5 ' $ 5  
$ 5 ' $ 5  

1XPEHU RI DXWR�UHFORVH FRPPDQGV DIWHU '$5
�VXEVHTXHQW F\FOH�

1XPEHU RI WULS FRPPDQGV� � WR �� ���
�
�

� � � � À 7 U L S 1 R �  
[ [ [ [ [ [

1XPEHU RI WULS FRPPDQGV� � WR ������

$FFXPXODWHG LQWHUUXSWHG FXUUHQW H J ��� � ,�,Q
�
�

� � � � À 5 , � , Q  
� � � � �

$FFXPXODWHG LQWHUUXSWHG FXUUHQW� H�J� ����� ,�,Q

/DVW EUHDNLQJ FXUUHQW H J � �� ,�,Q
�
�

� � � � À , � , Q
, � , Q  � � � �

/DVW EUHDNLQJ FXUUHQW� H�J� ���� ,�,Q

����� 5HDGLQJ 2XW 2SHUDWLRQDO 0HDVXUHG
9DOXHV � %ORFN ��

2SHUDWLRQDO PHDVXUHG YDOXHV FDQ EH GLVSOD\HG LQ
EORFN ��� +HUH WRR� \RX FDQ JHW WR WKH EORFN HLWKHU E\
GLUHFWO\ VHOHFWLQJ '$ � � � � ( RU E\ SDJLQJ XVLQJ WKH
D 9 NH\V� 7R ILQG LQGLYLGXDO PHDVXUHG YDOXHV� SDJH RQ
WKURXJK WKH DGGUHVVHV XVLQJ WKH �� NH\V� (DFK
PHDVXUHG YDOXH DOVR KDV DQ DGGUHVV WKDW \RX FDQ
GLUHFWO\ DGGUHVV E\ SUHVVLQJ WKH '$ NH\ IROORZHG E\

WKH DGGUHVV QXPEHU� <RX GR QRW QHHG WR HQWHU WKH
FRGHZRUG� 7KH YDOXHV DUH F\FOLFDOO\ XSGDWHG�

7KH YDOXHV DUH GLVSOD\HG DV SULPDU\ TXDQWLWLHV DQG DV
D SHUFHQWDJH RI WKH UDWHG TXDQWLWLHV� &RUUHFW GLVSOD\�
LQJ LV FRQGLWLRQDO RQ WKH UDWLQJ GDWD EHLQJ SDUDPHWHU�
L]HG SURSHUO\ LQ DGGUHVV EORFN �� �VHH &KDSWHU �������
7KH YDOXHV VKRZQ LQ WKH VFUHHQVKRWV EHORZ DUH
H[DPSOHV� LQ DFWXDO IDFW WKH V\VWHP GLVSOD\V WKH
FXUUHQW YDOXHV�

D 6WDUW RI 2SHUDWLRQDO 0HDVXUHG 9DOXHV EORFND
9 � � � � À 2 3 ( 5 $ 7 , 2 1 $ /

0 ( $ 6 8 5 ( ' 9 $ / 8 ( 6

6WDUW RI 2SHUDWLRQDO 0HDVXUHG 9DOXHV EORFN

�
�

� � � � À
,  � � � $
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

8  � � � � . 9 2SHUDWLRQDO YROWDJH

7 P S� F D W > E& @  � � 7HPSHUDWXUH RI FDWHQDU\

7 P S � D P E > E& @  � � $PELHQW WHPSHUDWXUH

, > � @  � � � � 2SHUDWLRQDO FXUUHQW DV D SHUFHQWDJH RI ,1

8 > � @  � � � � � 2SHUDWLRQDO YROWDJH DV D SHUFHQWDJH RI 81

) 5 ( 4 �  � � � � + ] )UHTXHQF\

5 > 8 @  � � � � � 5HVLVWDQFH

; > 8 @  � � � � 5HDFWDQFH

3 K L > E @  � � 3RZHU DQJOH

��� &RQWURO 2SWLRQV 'XULQJ 2SHUDWLRQ

'XULQJ RSHUDWLRQ RI WKH GHYLFH� WKHUH DUH VHYHUDO
RSWLRQV WKDW DOORZ \RX WR LQIOXHQFH LQGLYLGXDO IXQFWLRQV
DQG DQQXQFLDWLRQV� $ERYH DOO� WKHVH LQFOXGH FRUUHFWLQJ
WKH GDWH DQG WLPH� FOHDULQJ VWRUHG LQIRUPDWLRQ DQG
HYHQW FRXQWHUV DQG DFWLYDWLQJ DQG GHDFWLYDWLQJ
VXEIXQFWLRQV IRU RSHUDWLRQDO UHDVRQV� 7KH VFRSH RI
FRQWURO RSWLRQV GXULQJ RSHUDWLRQ GHSHQGV RQ WKH
VFRSH RI IXQFWLRQV \RX RUGHU�

7KHUH DUH FRQWURO RSWLRQV WKDW DUH DYDLODEOH IURP WKH
RSHUDWRU SDQHO� YLD WKH RSHUDWLQJ LQWHUIDFH DQG YLD
ELQDU\ LQSXWV� &RQWURO YLD ELQDU\ LQSXWV LV FRQGLWLRQDO
RQ WKH FRUUHVSRQGLQJ FRQWURO IXQFWLRQV EHLQJ
PDUVKDOOHG DQG FRQQHFWHG WR ELQDU\ LQSXWV DW LQVWDOOD�
WLRQ RI WKH GHYLFH �VHH &KDSWHU �����

)RU FRQWURO YLD WKH RSHUDWRU SDQHO RU WKH RSHUDWLQJ
LQWHUIDFH� WKH RSHUDWLQJ EORFNV VWDUW DW DGGUHVV �����
<RX JHW WR WKH DGGUHVV E\

- SDJLQJ WR DGGUHVV ���� EORFN�E\�EORFN IRUZDUGV RU
EDFNZDUGV XVLQJ WKH XS RU GRZQ DUURZ NH\V
�D RU 9�

- GLUHFWO\ VHOHFWLQJ XVLQJ WKH '$ NH\� HQWHULQJ WKH
DGGUHVV � � � � DQG WKHQ SUHVVLQJ WKH HQWHU NH\ (
WR FRQILUP�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� 6HWWLQJ DQG 6\QFKURQL]LQJ WKH 'DWH DQG
7LPH � %ORFN ��

$W DQ\ WLPH GXULQJ RSHUDWLRQ� \RX FDQ FRUUHFW WKH GDWH
DQG WKH WLPH LQ EORFN ��� <RX JHW WR WKLV EORFN� DV
XVXDO� E\ GLUHFWO\ VHOHFWLQJ '$ � � � � ( RU E\ SDJLQJ
XVLQJ WKH GRXEOH XS RU GRZQ DUURZ NH\V �D9�� <RX

PXVW HQWHU WKH FRGHZRUG WR EH DEOH WR FKDQJH WKH
GDWD�

%\ SDJLQJ RQ XVLQJ WKH VLQJOH XS RU GRZQ DUURZ NH\V
����� \RX JHW WR WKH LQGLYLGXDO DGGUHVVHV DV VKRZQ
EHORZ� (YHU\ WLPH \RX PDNH D FKDQJH� \RX PXVW
SUHVV WKH (QWHU� ( NH\ WR FRQILUP LW�

D 6WDUW RI 6HWWLQJ 5HDO 7LPH &ORFN EORFND
9 � � � � À V ( 7 7 , 1 * 5 ( $ /

7 , 0 ( & / 2 & .

6WDUW RI 6HWWLQJ 5HDO 7LPH &ORFN EORFN
3UHVV � WR FRQWLQXH�

7KH V\VWHP ILUVW GLVSOD\V WKH FXUUHQW GDWH DQG FORFN
�
�

� � � � � � � � � �
� � � � � � � �

7KH V\VWHP ILUVW GLVSOD\V WKH FXUUHQW GDWH DQG FORFN
WLPH�
3UHVV � WR SDJH RQ�3UHVV � WR SDJH RQ�

,Q DGGUHVV ���� \RX FDQ HQWHU D QHZ GDWH� 7KH GD\
�
�

� � � � À ' $ 7 (
,Q DGGUHVV ����� \RX FDQ HQWHU D QHZ GDWH� 7KH GD\�
WKH PRQWK DQG WKH \HDU LQ WKDW RUGHU VHSDUDWHG E\ D
SHULRG� WKH GD\ DQG WKH PRQWK LQ WZR�GLJLW IRUP� WKHS � \ J �
\HDU LQ IRXU�GLJLW IRUP� L�H� ''�00�<<<<\HDU LQ IRXU�GLJLW IRUP� L�H� ''�00�<<<<\ J �

,Q DGGUHVV ���� \RX FDQ HQWHU D QHZ WLPH LQ RUGHU RI
�
�

� � � � À 7 , 0 (
,Q DGGUHVV ����� \RX FDQ HQWHU D QHZ WLPH LQ RUGHU RI
+RXUV� 0LQXWHV DQG 6HFRQGV VHSDUDWHG E\ D SHULRG�
LQ WZR�GLJLW IRUP LQ HDFK FDVH� L�H� ++�00�66�LQ WZR GLJLW IRUP LQ HDFK FDVH� L�H� ++�00�66�

<RX FDQ DOVR VHW D GLIIHUHQFH WLPH L H WKH FORFN LV VHW
�
�

� � � � À ' , ) ) � 7 , 0 (
<RX FDQ DOVR VHW D GLIIHUHQFH WLPH� L�H� WKH FORFN LV VHW
IRUZDUG E\ WKH HQWHUHG WLPH� SUHVVLQJ WKH ��� NH\ EH�
IRUH HQWHULQJ GLJLWV VHWV WKH FORFN EDFN� 7KH IRUPDW LVIRUH HQWHULQJ GLJLWV VHWV WKH FORFN EDFN� 7KH IRUPDW LV
WKH VDPH DV ZLWK WLPH VHWWLQJ DERYHWKH VDPH DV ZLWK WLPH VHWWLQJ DERYH�

����� 5HVHWWLQJ 6WRUHG $QQXQFLDWLRQV DQG
&RXQWHU 5HDGLQJV � %ORFN ��

7KH DQQXQFLDWLRQV RI WKH FLUFXLW EUHDNHU RSHUDWLQJ VWDW�
LVWLFV �DGGUHVV ����� DUH VWRUHG LQ ((3520V LQ WKH
�6$�������� 7KLV PHDQV WKDW WKH\ DUH QRW ORVW LQ WKH
HYHQW RI DQ DX[LOLDU\ YROWDJH IDLOXUH� <RX FDQ ]HUR WKH
FRXQWHUV LQ EORFN ��� <RX JHW WR WKH EORFN E\ XVLQJ WKH
XS RU GRZQ GRXEOH DUURZ NH\V �D RU 9� WR SDJH EORFN�
E\�EORFN RU E\ GLUHFWO\ VHOHFWLQJ'$ � � � � (� <RXPXVW

HQWHU WKH FRGHZRUG WR FOHDU PHPRU\ �H[FHSW IRU DG�
GUHVV ������ 5HVHWWLQJ RI WKH FRXQWHUV LV FDUULHG RXW
VHSDUDWHO\ IRU WKH GLIIHUHQW JURXSV RI PHPRU\�
FRXQWHUV DQG DQQXQFLDWLRQV� 3DJLQJ XVLQJ WKH VLQJOH XS
DQG GRZQ DUURZ NH\V� � DQG � EULQJV \RX WR WKH LQGLYLG�
XDO SURPSWV� <RXPXVW FRQILUP GHOHWLRQ E\ SUHVVLQJ
WKH <HV NH\� -�<� $IWHU WKLV� WKH GLVSOD\ VKRZV DPHVV�
DJH FRQILUPLQJ WKH RSHUDWLRQ� ,I \RX GR QRW ZDQW WR
FDUU\ RXW GHOHWLRQ� SUHVV WKH 1R NH\�1� RU SDJH RQ�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

D 6WDUW RI 5HVHW EORFND
9 � � � � À

5 ( 6 ( 7

6WDUW RI 5HVHW EORFN

3URPSW IRU ZKHWKHU \RX ZDQW WR GHOHWH WKH /('
�
�

� � � � À 5 ( 6 ( 7
/ ( ' "

3URPSW IRU ZKHWKHU \RX ZDQW WR GHOHWH WKH /('
PHPRULHV

( 1 ' 7KH GHYLFH DFNQRZOHGJHV GHOHWLRQ RI WKH /(' PHP�
RU\ ZLWK (1' RQ WKH VHFRQG GLVSOD\ OLQHRU\ ZLWK (1' RQ WKH VHFRQG GLVSOD\ OLQH

3URPSW IRU ZKHWKHU \RX ZDQW WR FOHDU WKH RSHUDWLRQDO
�
�

� � � � À 5 ( 6 ( 7
2 3 ( 5 $ 7 � $ 1 1 8 1 & � "

3URPSW IRU ZKHWKHU \RX ZDQW WR FOHDU WKH RSHUDWLRQDO
DQQXQFLDWLRQ EXIIHU

3URPSW IRU ZKHWKHU \RX ZDQW WR FOHDU WKH IDXOW DQ�
�
�

� � � � À 5 ( 6 ( 7
) $ 8 / 7 $ 1 1 8 1 & "�

3URPSW IRU ZKHWKHU \RX ZDQW WR FOHDU WKH IDXOW DQ�
QXQFLDWLRQ EXIIHU

3URPSW IRU ZKHWKHU \RX ZDQW WR FOHDU WKH FRXQWHU IRU
�
�

� � � � À 5 ( 6 ( 7
& 2 8 1 7 ( 5 6 "

3URPSW IRU ZKHWKHU \RX ZDQW WR FOHDU WKH FRXQWHU IRU
WULS DQG DXWR�UHFORVH FRPPDQGV

3URPSW IRU ZKHWKHU \RX ZDQW WR ]HUR WKH DFFXPX�
�
�

� � � � À 5 ( 6 ( 7
7 2 7 $ / , V F "

3URPSW IRU ZKHWKHU \RX ZDQW WR ]HUR WKH DFFXPX�
ODWHG LQWHUUXSWHG FXUUHQWV

:KLOH WKH V\VWHP LV FDUU\LQJ RXW GHOHWLRQ� WKH GLVSOD\
VKRZV WKH PHVVDJH 5(6(7 ,1 352*5(66� $IWHU
GHOHWLRQ LV FRPSOHWHG� WKH V\VWHP UHSRUWV WKLV ZLWK
WKH IROORZLQJ PHVVDJH� IRU H[DPSOH

,I WKH FLUFXLW EUHDNHU RSHUDWLRQ FRXQWHU �DGGUHVV �����
�
�

� � � � À 5 ( 6 ( 7
6 8 & & ( 6 6 ) 8 / /

,I WKH FLUFXLW EUHDNHU RSHUDWLRQ FRXQWHU �DGGUHVV �����
KDV EHHQ FOHDUHG
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� 6SHFLDO 6HWWLQJV IRU WKH 9'(:�=9(,
,QWHUIDFH � %ORFN ��

$GGUHVVHV ���� DQG ���� DUH RQO\ UHOHYDQW LI 9'(:�
=9(,�VWDQGDUG SURWRFROV DUH WR EH H[FKDQJHG YLD WKH
V\VWHP LQWHUIDFHV �DGGUHVV ���� 6<6 ,17(5)�  

9'(: &203$7,%/( RU 9'(: (;7(1'('�� ,Q WKLV
FDVH� \RX FDQ VSHFLI\ KHUH WKDW DOO WKH DQQXQFLDWLRQV
WKDW DUH JHQHUDWHG GXULQJ WHVW RSHUDWLRQ RI WKH GHYLFH
DUH WUDQVIHUUHG ZLWK WKH FDXVH o7HVW RSHUDWLRQp� RU
WKDW QR DQQXQFLDWLRQV DQG PHDVXUHG YDOXHV DW DOO DUH
WUDQVIHUUHG�

D 6WDUW RI 9'(: 6\VWHP ,QWHUIDFH EORFND
9 � � � � À 6 < 6 � 9 ' ( :

$ 1 1 8 1 & � � 0 ( $ 6 � 9 $ /

6WDUW RI 9'(: 6\VWHP ,QWHUIDFH EORFN

)RU 9'(:�=9(,�FRPSDWLEOH SURWRFROV RQO\�

,Q WKH 21 SRVLWLRQ 7HVW RSHUDWLRQ LV HQWHUHG DV WKH
�
�

� � � � À 6 < 6 7 ( 6 7
2 ) )

,Q WKH 21 SRVLWLRQ� 7HVW RSHUDWLRQ LV HQWHUHG DV WKH
FDXVH GXULQJ WHVW RSHUDWLRQ ZLWK 9'(:�=9(,�FRPSDW�
LEOH DQQXQFLDWLRQV�LEOH DQQXQFLDWLRQV�

2 1

,Q WKH 21 SRVLWLRQ QR DQQXQFLDWLRQV DQG PHDVXUHG
�
�

� � � � À 6 < 6 % / 2 & .
2 ) )

,Q WKH 21 SRVLWLRQ� QR DQQXQFLDWLRQV DQG PHDVXUHG
YDOXHV DUH WUDQVIHUUHG�

2 1

����� 3DUDPHWHU &KDQJHRYHU � %ORFN ��

)RU WKH IXQFWLRQDO SDUDPHWHUV� L�H� WKH DGGUHVVHV IURP
DERYH ���� WR OHVV WKDQ ����� XS WR � GLIIHUHQW SDUD�
PHWHU VHWV FDQ EH VHOHFWHG� &KDQJHRYHU EHWZHHQ
SDUDPHWHU VHWV FDQ EH SHUIRUPHG ORFDOO\ GXULQJ RSH�
UDWLRQ� XVLQJ WKH RSHUDWRU SDQHO� RU IURP D 3& YLD WKH
XVHU LQWHUIDFH� RU UHPRWHO\ YLD ELQDU\ LQSXWV�

7KH ILUVW SDUDPHWHU VHW LV 6HW $� WKH RWKHUV 6HW %� 6HW
& DQG 6HW ' UHVSHFWLYHO\� 7KHVH SDUDPHWHU VHWV DUH
GHILQHG VXFFHVVLYHO\ ZKHQ VHWWLQJ WKH IXQFWLRQDO SD�
UDPHWHUV�

������� 5HDGLQJ RXW WKH 6HWWLQJV RI D 3DUDPHWHU
6HW

7R YLHZ WKH GDWD RI D SDUDPHWHU VHW LQ WKH GLVSOD\�
VLPSO\ VHOHFW DQ\ DGGUHVV ZLWKLQ WKH IXQFWLRQDO SDUD�
PHWHUV �IURP ���� WR OHVV WKDQ ������ HLWKHU E\ GLUHFW
DGGUHVVLQJ ZLWK WKH '$ NH\� E\ HQWHULQJ WKH ��GLJLW
DGGUHVV QXPEHU� IROORZHG E\ (� RU E\ SDJLQJ ZLWK
WKH D RU 9 NH\� <RX FDQ QRZ KDYH WKH SDUDPHWHUV RI D
VSHFLILF VHW GLVSOD\HG� H�J��

- 3UHVV WKH NH\ FRPELQDWLRQ )�� L�H� SUHVV ILUVW IXQF�
WLRQ NH\ DQG WKHQ QXPHULFDO NH\ �� $OO SDUDPHWHUV
GLVSOD\HG QRZ ZLOO EH WKRVH RI SDUDPHWHU VHW %�

7KH SDUDPHWHU VHW GLVSOD\HG LV LQGLFDWHG E\ LWV OHWWHU
�$ WR '� EHIRUH WKH DGGUHVV QXPEHU�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

7KH RWKHU SDUDPHWHU VHWV DUH DFFHVVHG LQ D VLPLODU
ZD\�

- .H\ FRPELQDWLRQ )�� LQYRNHV SDUDPHWHU VHW $

- .H\ FRPELQDWLRQ )�� LQYRNHV SDUDPHWHU VHW %

- .H\ FRPELQDWLRQ )�� LQYRNHV SDUDPHWHU VHW &

- .H\ FRPELQDWLRQ )�� LQYRNHV SDUDPHWHU VHW '

'XULQJ UHDG�RXW RI D SDUDPHWHU VHW� WKH FXUUHQWO\ DF�
WLYH SDUDPHWHU VHW DOZD\V UHPDLQV YDOLG IRU WKH IXQF�
WLRQLQJ RI WKH SURWHFWLRQ V\VWHP� 7KH FKDQJHRYHU RSH�
UDWLRQ GHVFULEHG KHUH UHIHUV RQO\ WR UHDGLQJ RXW
SDUDPHWHUV LQ WKH GLVSOD\�

������� 3DUDPHWHU &KDQJHRYHU XVLQJ WKH
2SHUDWRU 3DQHO

3DUDPHWHU FKDQJHRYHU� L�H� DFWLYDWLQJ DQRWKHU SDUD�
PHWHU VHW� LV SHUIRUPHG LQ DGGUHVV EORFN ��� 7KH
LQSXW RI D FRGHZRUG LV QHFHVVDU\ IRU WKLV�

2QFH DJDLQ� WKH EORFN IRU SDUDPHWHU FKDQJHRYHU LV DF�
FHVVHG HLWKHU E\ GLUHFW DGGUHVVLQJ ZLWK '$ � � � � (
RU E\ SDJLQJ EORFN�E\�EORFN XVLQJ WKH D RU 9 NH\� 1RZ
WKH WLWOH RI WKH 3DUDPHWHU FKDQJHRYHU EORFN ZLOO EH GLV�
SOD\HG�

8VH WKH � NH\ WR SDJH WKURXJK WKH DGGUHVVHV� DQG
WKH � WR OHDI EDFNZDUGV�

D %HJLQQLQJ RI EORFN p3DUDPHWHU FKDQJH�RYHUpD
9 � � � � À 3 $ 5 $ 0 ( 7 ( 5

& + $ 1 * ( � 2 9 ( 5

%HJLQQLQJ RI EORFN p3DUDPHWHU FKDQJH�RYHUp

$GGUHVV ���� VKRZV WKH FXUUHQWO\ DFWLYH SDUDPHWHU
VHW� L�H� WKH VHW WKDW LV FXUUHQWO\ LQ XVH�

7R FKDQJH RYHU WR D GLIIHUHQW SDUDPHWHU VHW� XVH WKH �
� NH\V WR SDJH WR $GGU� ����� <RX FDQ QRZ KDYH DQ\
VHW GLVSOD\HG XVLQJ WKH o1Rp NH\ 1� RU KDYH WKH DF�
WLYH SDUDPHWHU VHW FRQWUROOHG E\ ELQDU\ LQSXWV RU YLD
WKH V\VWHP LQWHUIDFH ZLWK WKH 9'(:�=9(, SURWRFRO�
&RQILUP WKH VHOHFWHG SDUDPHWHU VHW XVLQJ WKH (QWHU
NH\ (�

$V ZLWK DOO FKDQJHV WKDW UHTXLUH WKH HQWU\ RI D FRGH�
ZRUG� FRGHZRUG RSHUDWLRQ PXVW EH H[LWHG E\ WKH NH\

FRPELQDWLRQ )( L�H� GHSUHVVLQJ WKH IXQFWLRQ NH\ ) IRO�
ORZHG E\ WKH HQWU\ NH\ (� 7KH GLVSOD\ VKRZV WKH
TXHVWLRQ p6$9( 1(: 6(77,1*6"p� &RQILUP ZLWK WKH
p<HVprNH\ -�< WKDW WKH QHZ VHWWLQJV VKDOO EHFRPH
YDOLG QRZ� ,I \RX SUHVV WKH p1RprNH\ 1 LQVWHDG� FRGH�
ZRUG RSHUDWLRQ ZLOO EH DERUWHG� L�H� DOO DOWHUDWLRQV
ZKLFK KDYH EHHQ FKDQJHG VLQFH WKH ODVW FRGHZRUG
HQWU\ DUH ORVW� 7KXV� HUURQHRXV DOWHUDWLRQV FDQ EH
PDGH LQHIIHFWLYH�
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

D $GGUHVV ���� VKRZV WKH FXUUHQWO\ DFWLYH SDUDPHWHUD
9 � � � � À $ & 7 , 9

3 $ 5 $ 0 $

$GGUHVV ���� VKRZV WKH FXUUHQWO\ DFWLYH SDUDPHWHU
VHW� H�J� 6HW $

8VH WKHo1Rp NH\ 1 WR SDJH WKURXJK WKH VHWV RIIHUHG
�
�

� � � � À $ & 7 , 9 $ 7 , 1 *
6 ( 7 $

8VH WKHo1Rp NH\ 1 WR SDJH WKURXJK WKH VHWV RIIHUHG�
&RQILUP WKH VHOHFWHG VHW ZLWK WKH (QWHU NH\ ( �

6 ( 7 %

6 ( 7 &

6 ( 7 '

6 ( 7 % < % , 1 � , 1 3 8 7
,I E\ %,1DU\ ,1387� LV VHOHFWHG� WKH SDUDPHWHU
FKDQJH�RYHU FDQ EH FRQWUROOHG YLD ELQDU\ LQSXW�

6 ( 7 % < / 6 $ & 2 1 7 5
,I E\ /6$ &2175 LV VHOHFWHG� WKH SDUDPHWHU FKDQJH�
RYHU FDQ EH FRQWUROOHG YLD WKH V\VWHP LQIHUIDFH ZLWK\
WKH 9'(:�=9(, SURWRFRO�

7KH ELQDU\ LQSXW IXQFWLRQ !&WUO� E\ %, �)1R� ���� KDV
EHHQ DGGHG WR WKH SURWHFWLRQ V\VWHP� 7KLV IXQFWLRQ
DOORZV WKH RSHUDWRU WR VZLWFK EHWZHHQ IXQFWLRQV OR�
FDOO\ HYHQ ZLWK WKH IXQFWLRQ VZLWFK �$GGU� ����� VHW
WR oWHOHJUDPp� 7KH SDUDPHWHU FKDQJHRYHU RSWLRQ LV
FRQWUROOHG E\ 6(7 %< /6$ &2175 �$GGU� ����� �

7KLV OHYHO�WULJJHUHG ELQDU\ LQSXW DOORZV WR HQDEOH LQ
DFWLYH VWDWH IXQFWLRQ VZLWFKLQJ E\ ELQDU\ LQSXW DQG LQ
SDVVLYH VWDWH IXQFWLRQ VZLWFKLQJ E\ V\VWHP LQWHUIDFH�
)ROORZLQJ D VZLWFKRYHU �H�J� WR FRQWURO YLD V\VWHP LQ�
WHUIDFH�� WKH VHWWLQJV WKDW ZHUH DFWLYH ODVW XQGHU WKH
VDPH FRQGLWLRQV �L�H� IRU FRQWURO YLD V\VWHP LQWHUIDFH�
DUH DFWLYDWHG DJDLQ �VHH 7DEOH �����

������� 3DUDPHWHU &KDQJHRYHU E\ %LQDU\ ,QSXW

)RU D SDUDPHWHU FKDQJHRYHU E\ ELQDU\ LQSXW� WKH IROOR�
ZLQJ SRLQWV PXVW EH REVHUYHG�

- /RFDOO\ �YLD RSHUDWRU SDQHO RU XVHU LQWHUIDFH�� $&7,�
9$7,1* XQGHU $GGUHVV ���� PXVW EH VHW WR %<
%,1� ,1387 �VHH &KDSWHU ���������

- 7KHUH DUH WZR ELQDU\ LQSXWV WR FRQWURO WKH � SDUD�
PHWHU VHWV� 7KH ELQDU\ LQSXWV DUH QDPHG o!3D�
UDP6HOHF�p XQG o3DUDP6HOHF�p �)1R� � DQG )1R�
��
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2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

- 7KH ELQDU\ LQSXWV PXVW EH PDUVKDOOHG WR SK\VLFDO
LQSXW PRGXOHV WR EH FRQWUROODEOH� %LQDU\ LQSXWV
WKDW DUH QRW PDUVKDOOHG FDQQRW EH VHOHFWHG�

- 7KH FRQWURO VLJQDOV PXVW EH SHUPDQHQWO\ SUHVHQW
IRU WKH VHOHFWHG SDUDPHWHU VHW WR EH DFWLYDWHG DQG
UHPDLQ DFWLYH�

7KH FRUUHODWLRQ EHWZHHQ WKH ELQDU\ LQSXWV DQG WKH
SDUDPHWHU VHWV LV VKRZQ LQ 7DEOH ����

7DEOH ��� 3DUDPHWHU &KDQJHRYHU
E\ %LQDU\ ,QSXWV

%LQDU\ LQSXW

3DUDP6HOHF��

%LQDU\ LQSXW

3DUDP6HOHF��

DFWLYDWHV

QR QR 6HW $

\HV QR 6HW %

QR \HV 6HW &

\HV \HV 6HW '

/�

$

%
&
'

/�

3DUDPHWHU FKDQJH�RYHU VZLWFK

/�

$

%
&
'

/�

%LQDU\ LQSXW�
!3DUDP6HOHF��

%LQDU\ LQSXW�
!3DUDP6HOHF��

)LJXUH ��� &LUFXLW 'LDJUDP �6DPSOH� IRU 3DUDPHWHU &KDQJHRYHU YLD %LQDU\ ,QSXW
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

��� 7HVWLQJ DQG &RPPLVVLRQLQJ

:DUQLQJ
+D]DUGRXV YROWDJHV DUH SUHVHQW LQ WKLV
HOHFWULFDO HTXLSPHQW GXULQJ RSHUDWLRQ�
1RQ REVHUYDQFH RI WKH VDIHW\ UXOHV FDQ
UHVXOW LQ VHYHUH SHUVRQDO LQMXU\ RU SUR�
SHUW\ GDPDJH�

2QO\ TXDOLILHG SHUVRQQHO VKDOO ZRUN RQ
DQG DURXQG WKLV HTXLSPHQW DIWHU EHFR�
PLQJ WKRURXJKO\ IDPLOLDU ZLWK DOO ZDUQ�
LQJV DQG VDIHW\ QRWLFHV RI WKLV PDQXDO
DV ZHOO DV ZLWK WKH DSSOLFDEOH VDIHW\
UHJXODWLRQV�

&RPPLVVLRQLQJ LV FRQGLWLRQDO RQ WKH SUHSDUDWRU\
PHDVXUHV GHVFULEHG LQ &KDSWHU � KDYLQJ EHHQ FRP�
SOHWHG�

3DUWLFXODU DWWHQWLRQ PXVW EH GUDZQ WR WKH IROORZLQJ�

- 7KH HDUWKLQJ VFUHZ RI WKH GHYLFH PXVW EH FRQ�
QHFWHG VROLGO\ WR WKH SURWHFWLYH HDUWK FRQGXFWRU
EHIRUH DQ\ RWKHU FRQQHFWLRQ LV PDGH�

- +D]DUGRXV YROWDJHV FDQ EH SUHVHQW RQ DOO FLUFXLWV
DQG FRPSRQHQWV FRQQHFWHG WR WKH VXSSO\ YROWDJH
RU WR WKH PHDVXULQJ DQG WHVW TXDQWLWLHV�

- +D]DUGRXV YROWDJHV FDQ EH SUHVHQW LQ WKH GHYLFH
HYHQ DIWHU GLVFRQQHFWLRQ RI WKH VXSSO\ YROWDJH
�VWRUDJH FDSDFLWRUV���

- 7KH OLPLW YDOXHV JLYHQ LQ WKH 7HFKQLFDO GDWD PXVW
QRW EH H[FHHGHG DW DOO� QRW HYHQ GXULQJ WHVWLQJ DQG
FRPPLVVLRQLQJ�

:KHQ WHVWLQJ WKH XQLW ZLWK D VHFRQGDU\ LQMHFWLRQ WHVW
VHW� LW PXVW EH HQVXUHG WKDW QR RWKHU PHDVXUHG YDO�
XHV DUH FRQQHFWHG DQG WKDW WKH WULSSLQJ OHDGV WR WKH
FLUFXLW EUHDNHU WULS FRLOV KDYH EHHQ LQWHUUXSWHG�

'DQJHU
6HFRQGDU\ FRQQHFWLRQV RI WKH FXU�
UHQW WUDQVIRUPHUV PXVW EH VKRUW FLU�
FXLWHG EHIRUH WKH FXUUHQW OHDGV WR
WKH UHOD\ DUH LQWHUUXSWHG�

,I D WHVW VZLWFK LV LQVWDOOHG ZKLFK DXWRPDWLFDOO\ VKRUW
FLUFXLWV WKH FXUUHQW WUDQVIRUPHU VHFRQGDU\ OHDGV� LW LV
VXIILFLHQW WR VHW WKLV VZLWFK WR WKH o7HVWp SRVLWLRQ�
7KH VKRUW FLUFXLW VZLWFK PXVW EH FKHFNHG EHIRUHKDQG�

)RU IXQFWLRQDO WHVWLQJ� \RX QHHG D VLQJOH�SKDVH WHVWLQJ
LQVWUXPHQW ZLWK FXUUHQW DQG YROWDJH RXWSXWV WKDW FDQ
EH UHJXODWHG VHSDUDWHO\�

127(� 7KH DFFXUDF\ ZKLFK FDQ EH DFKLHYHG GXULQJ
WHVWLQJ GHSHQGV RQ WKH DFFXUDF\ RI WKH WHVWLQJ HTXLS�
PHQW� 7KH DFFXUDF\ YDOXHV VSHFLILHG LQ WKH 7HFKQLFDO
GDWD FDQ RQO\ EH UHSURGXFHG XQGHU WKH UHIHUHQFH FRQ�
GLWLRQV VHW GRZQ LQ ,(& ��� UHVS� 9'( �����SDUW ���
DQG ZLWK WKH XVH RI SUHFLVLRQ PHDVXULQJ LQVWUXPHQWV�
7KH WHVWV DUH WKHUHIRUH WR EH ORRNHG XSRQ SXUHO\ DV
IXQFWLRQDO WHVWV�

'XULQJ DOO WKH WHVWV LW LV LPSRUWDQW WR HQVXUH WKDW WKH
FRUUHFW FRPPDQG �WULS� FRQWDFWV FORVH� WKDW WKH
SURSHU LQGLFDWLRQV DSSHDU DW WKH /('V DQG WKH RXWSXW
UHOD\V IRU UHPRWH VLJQDOOLQJ� ,I WKH UHOD\ LV FRQQHFWHG
WR D FHQWUDO PHPRU\ GHYLFH YLD WKH VHULDO LQWHUIDFH�
FRUUHFW FRPPXQLFDWLRQ EHWZHHQ WKH UHOD\ DQG WKH
PDVWHU VWDWLRQ PXVW EH FKHFNHG�

$IWHU WHVWV ZKLFK FDXVH /(' LQGLFDWLRQV WR DSSHDU�
WKHVH VKRXOG EH UHVHW� DW OHDVW RQFH E\ HDFK RI WKH
SRVVLEOH PHWKRGV� WKH UHVHW EXWWRQ RQ WKH IURQW SODWH
DQG YLD WKH UHPRWH UHVHW UHOD\ �VHH FRQQHFWLRQ GLD�
JUDPV� $SSHQGL[ $�� ,I WKH UHVHW IXQFWLRQV KDYH EHHQ
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2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

WHVWHG� UHVHWWLQJ WKH VWRUHG LQGLFDWLRQV LV QR PRUH
QHFHVVDU\ DV WKH\ DUH HUDVHG DXWRPDWLFDOO\ ZLWK HDFK
QHZ SLFN XS RI WKH UHOD\ DQG UHSODFHG E\ WKH QHZ
DQQXQFLDWLRQV�

����� 7HVWLQJ 'LVWDQFH =RQHV

)RU WKH ORRS WR EH WHVWHG� \RX PXVW DSSO\ ,S  � 
 ,1�
DVVXPLQJ WKDW WKH WHVW YROWDJH DW WKH XSSHU UHVSRQVH
WKUHVKROG GRHV QRW H[FHHG WKH UDWHG YROWDJH� 2WKHU�
ZLVH� UHGXFH WKH WHVW FXUUHQW XQWLO LW LV JXDUDQWHHG
WKDW WKH PLQLPXP FXUUHQW WKUHVKROG �$GGU� ����� LV
H[FHHGHG� 'XULQJ PHDVXUHPHQW� NHHS WKH WHVW FXU�
UHQW FRQVWDQW�

7R WHVW WKH IDXOW GHWHFWLRQ RI ]RQH �� VHW WKH YROWDJH
RQFH WR ��� WLPHV WKH YDOXH RI WKH XSSHU UHVSRQVH
WKUHVKROG IRU =�� WKH GLVWDQFH SURWHFWLRQ PD\ QRW
IDXOW�GHWHFW� &DUU\ RXW WKH VHFRQG WHVW DW ��� WLPHV
WKH XSSHU UHVSRQVH WKUHVKROG IRU =�� WKH GLVWDQFH
SURWHFWLRQ PXVW WULS LQ =��

&DUU\ RXW WKH VDPH SURFHGXUH IRU WKH XSSHU UHVSRQVH
WKUHVKROG RI ]RQH =� DIWHU ]RQH =��

- 6HW WKH YROWDJH WR ��� WLPHV WKH XSSHU UHVSRQVH
WKUHVKROG RI =�� WKH SURWHFWLRQ PXVW WULS LQ =��

- 6HW WKH YROWDJH WR ��� WLPHV WKH XSSHU UHVSRQVH
WKUHVKROG IRU =�� WKH SURWHFWLRQ PXVW WULS LQ =��

����� 7HVWLQJ WKH 7LPHV

<RX VKRXOG FDUU\ RXW DW OHDVW RQH DGGLWLRQDO G\QDPLF
WHVW IRU HDFK VWDJH WR FKHFN WKDW WKH WLPH VWDJHV DQ�
QXQFLDWH FRUUHFWO\� 7R GR WKLV� VLPXODWH D VKRUW�FLUFXLW
DSSUR[LPDWHO\ LQ WKH PLGGOH EHWZHHQ WZR ]RQHV�

:KHQ PHDVXULQJ WKH WLPHV� QRWH WKDW WKH SDUDPHWHU�
L]HG YDOXHV DUH SXUH GHOD\ WLPHV� 7KH PHDVXULQJ DQG
WULS WLPHV RI WKH SURWHFWLRQ PXVW EH DGGHG WR WKHP�

����� 7HVWLQJ WKH 7KHUPDO 3URWHFWLRQ

<RX FDQ WHVW WKH WKHUPDO SURWHFWLRQ IXQFWLRQ LI \RX
FRQILJXUHG LW DV (;,67 �$GGU� ����� DQG LW LV DFWLYDWHG
�$GGU� ������

7KH WULS WLPH PXVW EH FDOFXODWHG LQ DFFRUGDQFH ZLWK
WKH IRUPXOD IRU W$86 �VHH &KDSWHU ��������� ,I QR
DPELHQW WHPSHUDWXUH VHQVLQJ LV SUHVHQW� \RX PXVW
XVH D IL[HG WHPSHUDWXUH YDOXH �$GGU� ������

%HIRUH HYHU\ QHZ WULS� LW LV FUXFLDO WR PRQLWRU WKH UHDO
FRQWDFW OLQH WHPSHUDWXUH �$GGU� ���� � 2SHUDWLRQDO
0HDVXUHG 9DOXHV�� ,I QR FXUUHQW LV IORZLQJ WKURXJK
WKH SURWHFWLRQ EHIRUH WULSSLQJ� WKH YDOXH RI WKH FRQ�
WDFW OLQH WHPSHUDWXUH PXVW EH UHGXFHG WR WKH OHYHO RI
WKH DPELHQW WHPSHUDWXUH� <RX FDQ HDVLO\ GR WKLV XVLQJ
WHVW IXQFWLRQ &$/�703�&$7 �$GGU� ������

����� 7HVWLQJ WKH $5 DQG WKH 7KHUPDO $5

<RX FDQ WHVW WKH $5 LI \RX FRQILJXUHG LW DV (;,67
�$GGU� ����� DQG LW LV DFWLYDWHG �$GGU� ���� RU ������

$W WHVWLQJ� ELQDU\ LQSXW $5� &LUFXLW EUHDNHU UHDG\ IRU
UHFORVH� �)1R� ������ PXVW EH FRQWUROOHG� 7KLV LV QRW
QHFHVVDU\ LI LW ZDV FRQILJXUHG DV D QRUPDOO\ FORVHG
FLUFXLW�

$ VKRUW�FLUFXLW VKRXOG EH VLPXODWHG LQVLGH =� DQG RXW�
VLGH =�� EXW ZLWKLQ =�%� <RX PXVW FDUU\ LW RXW ZLWK D
VXFFHVVIXO DQG DQ XQVXFFHVVIXO UHFORVLQJ SURFHGXUH�
&KHFN WKH FRUUHFW UHVSRQVH LQ DFFRUGDQFH ZLWK WKH
VHW $5 SURJUDP�

1RWH WKDW HDFK QHZ WHVW PD\ QRW VWDUW XQWLO WKH
UHFODLP WLPH RI WKH SUHYLRXV RQH KDV H[SLUHG� RWKHU�
ZLVH� DXWR�UHFORVLQJ LV QRW SRVVLEOH� ,I WKH FLUFXLW
EUHDNHU LV QRW UHDG\ EHIRUH WKH WHVW� DXWR�UHFORVLQJ
PD\ QRW EH FDUULHG RXW� 6KRUW�FLUFXLWV RXWVLGH =� DUH
VZLWFKHG RII GHOD\HG E\ 7��

,Q WKH FDVH RI PXOWLSOH DXWR�UHFORVHV� FKHFN H[HFXWLRQ
LQ DFFRUGDQFH ZLWK WKH VHW SURJUDP DQG WKH QXPEHU
RI GHVLUHG DXWR�UHFORVHV�

$W WHVWLQJ RI WKHUPDO $5� IXQFWLRQ $5� &LUFXLW EUHDNHU
UHDG\ IRU UHFORVH� �)1R� ������ PXVW DOVR EH PDU�
VKDOOHG WR D ELQDU\ LQSXW�

'XULQJ WKLV WHVW� \RX VKRXOG HQVXUH WKDW QR RWKHU
SURWHFWLRQ IXQFWLRQV WULS� ,Q WKLV FDVH� WKH WKHUPDO $5
EORFNV� <RX PXVW FRQILJXUH UHFODLP WLPH RI WKH WKHU�
PDO $5 �$GGU� ����� DSSURSULDWHO\� L�H� DIWHU D WULS�
WKH FRQWDFW OLQH WHPSHUDWXUH PXVW KDYH IDOOHQ EHORZ
WKH WHPSHUDWXUH WKUHVKROG RI WKH FORVH�ORFNRXW EHIRUH
WKH UHFODLP WLPH H[SLUHV� 2WKHUZLVH� WKHUH DUH QR
IXUWKHU DXWR�UHFORVH F\FOHV�www . 
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2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

��� &RPPLVVLRQLQJ 8VLQJ 3ULPDU\ 4XDQWLWLHV

'XULQJ FRPPLVVLRQLQJ WHVWLQJ LV FDUULHG RXW RQ WKH
HQWLUH VFRSH RI IXQFWLRQV LQFOXGLQJ FRQQHFWLRQ ZLULQJ
DQG VHWWLQJ YDOXHV� ,Q WKLV FRQQHFWLRQ� WKH GHYLFH�
LQWHUQDO KHOS IXQFWLRQV SURYLGH YDOXDEOH LQIRUPDWLRQ
DQG UHGXFH WKH QHHG IRU PHDVXUHPHQWV DQG PHD�
VXULQJ HTXLSPHQW�

<RX FDQ JHQHUDWH FRPPLVVLRQLQJ GRFXPHQWDWLRQ E\
SULQWLQJ

- WKH VHWWLQJ YDOXHV�
- WKH SDUDPHWHU GDWD IRU PDUVKDOOLQJ WKH LQSXWV DQG

RXWSXWV DQG
- WKH WHVW UHVXOWV�

<RX PXVW UHPRYH DOO WKH VHFRQGDU\ WHVWLQJ HTXLSPHQW
DQG FRQQHFW WKH PHDVXULQJ TXDQWLWLHV� 7KH SUHSDUD�
WRU\ PHDVXUHV GHVFULEHG LQ &KDSWHU � PXVW KDYH
EHHQ FRPSOHWHG� 7KH OLQH PXVW EH VZLWFKHG RQ IRU
WKH SULPDU\ WHVWV�

:DUQLQJ
3ULPDU\ WHVWV PD\ RQO\ EH FDUULHG RXW
E\ TXDOLILHG SHUVRQQHO ZKR DUH IDPLOLDU
ZLWK WKH FRPPLVVLRQLQJ RI SURWHFWLRQ
V\VWHPV� WKH RSHUDWLRQ RI WKH SRZHU
V\VWHP DV ZHOO DV ZLWK WKH VDIHW\ UH�
JXODWLRQV DQG LQVWUXFWLRQV �VZLWFKLQJ�
HDUWKLQJ� HWF���

����� &XUUHQW DQG 9ROWDJH 7HVWLQJ

3ULPDU\ TXDQWLWLHV DUH XVHG WR WHVW WKH FRQQHFWLRQV RI
WKH FXUUHQW DQG YROWDJH WUDQVIRUPHU� )RU WKLV� D ORDG
FXUUHQW LV QHHGHG RI DW OHDVW ��� RI WKH UDWHG FXU�
UHQW�

<RX FDQ UHDG RXW WKH FXUUHQW DQG WKH YROWDJH LQ EORFN
�� HLWKHU RQ WKH GLVSOD\ RQ WKH IURQW SDQHO� RU XVLQJ D
3& YLD WKH RSHUDWLQJ LQWHUIDFH� \RX FDQ FRPSDUH
WKHVH YDOXHV ZLWK WKH DFWXDO PHDVXUHG YDOXHV�

6ZLWFK RII WKH YROWDJH WUDQVIRUPHU FLUFXLW EUHDNHU RI
WKH EUDQFK FLUFXLW� %HORZ WKH RSHUDWLRQDO PHDVXUHG
YDOXHV �EORFN ���� WKH V\VWHP VKRZV D YROWDJH YDOXH
FORVH WR ]HUR �ORZ YROWDJH YDOXHV DUH PHDQLQJOHVV��

,Q WKH RSHUDWLRQDO PHDVXUHG YDOXHV� FKHFN WKDW WKH
DQQXQFLDWLRQ 97 PFE WULS LV SUHVHQW LQ EORFN �� WR
VKRZ WKDW WKH V\VWHP KDV QRWLFHG WKDW WKH FLUFXLW
EUHDNHU KDV GURSSHG DQG WKDW �� ZLWK D FXUUHQW
FRQQHFWHG� WKH SURWHFWLRQ KDV VZLWFKHG WR LQGHSHQ�
GHQW PD[LPXP YROWDJH WLPH UHOD\ (PHUJHQF\ 2SHU�
DWLRQ �RSHUDWLRQDO DQQXQFLDWLRQ LQ EORFN ����

6ZLWFK WKH FLUFXLW EUHDNHU EDFN RQ� 7KH V\VWHP VKRZV
WKH DQQXQFLDWLRQV XQGHU WKH RSHUDWLRQDO DQQXQFLDWLRQV
DV *2,1* E\ WKH DEEUHYLDWLRQ *� H�J� 97 PFE WULS *�
6KRXOG RQH RI WKH DQQXQFLDWLRQV QRW EH GLVSOD\HG�
FKHFN WKH FRQQHFWLRQ DQG PDUVKDOOLQJ RI WKHVH VLJ�
QDOV�

,I WKH & DQG * DEEUHYLDWLRQV DUH UHYHUVHG� \RX PXVW
FKHFN WKH W\SH RI FRQWDFW �QRUPDOO\ FORVHG RU QRUPDOO\
RSHQ� DQG FRUUHFW LW �&KDSWHU �������

����� 'LUHFWLRQDO 7HVWLQJ ZLWK /RDG &XUUHQW

<RX FKHFN WKDW WKH FXUUHQW DQG YROWDJH WUDQVIRUPHU LV
FRQQHFWHG FRUUHFWO\ XVLQJ D ORDG FXUUHQW DFURVV WKH
FRQWDFW OLQH WKDW LV WR EH SURWHFWHG� 7R GR WKLV� WKH OLQH
PXVW EH FRQQHFWHG RQ�ORDG� $ ORDG FXUUHQW RI DW OHDVW
���� - ,1 PXVW IORZ DFURVV WKH OLQH� WKH FXUUHQW VKRXOG
EH RKPLF WR RKPLF�LQGXFWLYH� <RX PXVW NQRZ WKH
GLUHFWLRQ RI FXUUHQW IORZ�

7R FKHFN WKH GLUHFWLRQ� FKRRVH RSHUDWLRQDO PHDVXUHG
YDOXH ;VHF LQ EORFN ��� 7KH VLJQ RI ;VHF VKRZV WKH
GLUHFWLRQ RI IORZ� L�H� SRVLWLYH PHDQV IRUZDUGV DQG
QHJDWLYH PHDQV EDFNZDUGV�

����� 7ULS 7HVWLQJ ZLWK WKH &LUFXLW %UHDNHU

7KH �6$������� QXPHULFDO RYHUKHDG FRQWDFW�OLQH
SURWHFWLRQ V\VWHP PDNHV LW SRVVLEOH WR HDVLO\ WHVW WKH
WULS FLUFXLWV DQG WKH FLUFXLW EUHDNHUV�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

)RU WKLV� \RX KDYH WKH RSWLRQ LQ EORFN �� RI VHSDUDWHO\
WHVWLQJ WKH PDLQ FLUFXLW EUHDNHU FRLO DQG WKH VSDUH FLU�
FXLW EUHDNHU YLD WKH NH\SDG�

$VVXPLQJ WKDW WKH FLUFXLW EUHDNHU DX[LOLDU\ FRQWDFW
JLYHV WKH VZLWFK SRVLWLRQ WR WKH GHYLFH E\ PHDQV RI D
ELQDU\ LQSXW� �)1R� ����� WKH WHVW F\FOH FDQ RQO\ EH
WULJJHUHG LI WKH FLUFXLW EUHDNHU LV FORVHG� <RX VKRXOG
QRW RPLW WKLV DGGLWLRQDO VDIHW\ PHDVXUH�

$W PDUVKDOOLQJ RI WKH ELQDU\ LQSXWV �&KDSWHU �������
\RX FDQ LQIRUP WKH GHYLFH RI WKH VHWWLQJ RI WKH FLUFXLW
EUHDNHU YLD WKH DX[LOLDU\ FRQWDFW�

,I WKH DX[LOLDU\ FRQWDFW LV PDUVKDOOHG� LW PXVW EH FRQ�
QHFWHG WRR� ,I LW LV QRW PDUVKDOOHG� WKH GHYLFH FDUULHV

RXW WKH WHVW F\FOH ZLWKRXW LQWHUURJDWLQJ WKH FLUFXLW
EUHDNHU VHWWLQJ�

<RX DFWLYDWH WHVWLQJ IURP WKH NH\SDG RU YLD WKH IURQW
RSHUDWLQJ LQWHUIDFH� \RX PXVW HQWHU WKH FRGHZRUG�
$FWLYDWLRQ VWDUWV DW DGGUHVV ����� \RX JHW WR WKLV DG�
GUHVV HLWKHU E\ GLUHFWO\ DGGUHVVLQJ '$ � � � � ( RU E\
SDJLQJ WR LW XVLQJ WKH GRXEOH XS RU GRZQ DUURZ NH\V
�D RU 9�� ,Q WKH DGGUHVVHV RI WKLV EORFN� WZR RSWLRQV
DUH DYDLODEOH WKDW DUH VKRZQ LQ WKH VFUHHQVKRWV
EHORZ�

7HVW DFWLYDWLRQ LV FRQGLWLRQDO RQ WKHUH EHLQJ QR IDXOW
GHWHFWLRQ SUHVHQW IURP RQH RI WKH GHYLFHnV SURWHFWLRQ
IXQFWLRQV�

D 6WDUW RI &LUFXLW %UHDNHU 7HVW /LYH 7ULS EORFND
9 � � � � À & % 7 ( 6 7 / , 9 (

7 5 , 3

6WDUW RI &LUFXLW %UHDNHU 7HVW /LYH 7ULS EORFN

7ULS WKH PDLQ FLUFXLW EUHDNHU WULS FRLO" 3UHVV -�< WR
�
�

� � � � À & % 7 5 , 3
0 $ , 1 & % "

7ULS WKH PDLQ FLUFXLW EUHDNHU WULS FRLO" 3UHVV -�< WR
FRQILUP RU FDQFHO E\ SDJLQJ RQ ZLWK �

3UHVV -�< WR FRQILUP WKDW WKH FLUFXLW EUHDNHU LV3UHVV -�< WR FRQILUP WKDW WKH FLUFXLW EUHDNHU LV
VZLWFKHG RQ RU FDQFHO E\ SDJLQJ RQ ZLWK �

& % 2 1 "
VZLWFKHG�RQ RU FDQFHO E\ SDJLQJ RQ ZLWK �

7ULS WKH VSDUH FLUFXLW EUHDNHU WULS FRLO" 3UHVV -�< WR
�
�

� � � � À & % 7 5 , 3
6 3 $ 5 ( & % "

7ULS WKH VSDUH FLUFXLW EUHDNHU WULS FRLO" 3UHVV -�< WR
FRQILUP RU FDQFHO E\ SDJLQJ RQ ZLWK �

3UHVV -�< WR FRQILUP WKDW WKH FLUFXLW EUHDNHU LV3UHVV -�< WR FRQILUP WKDW WKH FLUFXLW EUHDNHU LV
VZLWFKHG RQ RU FDQFHO E\ SDJLQJ RQ ZLWK �

& % 2 1 "
VZLWFKHG�RQ RU FDQFHO E\ SDJLQJ RQ ZLWK �

$IWHU \RX FRQILUP WKDW WKH FLUFXLW EUHDNHU LV
VZLWFKHG�RQ� WKH WHVW F\FOH LV H[HFXWHG� 7KH V\VWHP
HLWKHU UHSRUWV WKDW LW ZDV FDUULHG RXW VXFFHVVIXOO\ RU
DQRWKHU DQQXQFLDWLRQ LV GLVSOD\HG�

,I� IRU H[DPSOH� WKH FLUFXLW EUHDNHU DX[LOLDU\ FRQWDFW LV
PDUVKDOOHG DQG FRQQHFWHG� WKH V\VWHP ILUVW WHVWV WKH
VHWWLQJ RI WKH FLUFXLW EUHDNHU� ,I LW GHWHFWV D FLUFXLW
EUHDNHU WKDW LV QRW VZLWFKHG�RQ� WKH GHYLFH UHIXVHV WR
VWDUW WKH WHVW F\FOH� ,Q WKLV FRQWH[W� LW PDNHV QR GLIIHU�
HQFH LI \RX FRQILUPHG D GLIIHUHQW FLUFXLW EUHDNHU VHW�
WLQJ� ,Q WKH FDVH GHVFULEHG� WKH V\VWHP LVVXHV WKH
PHVVDJH &% 127 21�

1RWH� ,I WHVWLQJ LV WR EH VWDUWHG E\ PHDQV RI D ELQDU\
LQSXW �)1R� ������ \RX PXVW VHW FRQILJXUDWLRQ SDUD�

PHWHU DGGUHVV ���� DSSURSULDWHO\� <RX FDQ SDUD�
PHWHUL]H ZKHWKHU WKH FLUFXLW EUHDNHU WHVW LV WR WULS

- RQO\ WKH PDLQ FLUFXLW EUHDNHU WULS FRLO�
- RQO\ WKH VSDUH FLUFXLW EUHDNHU WULS FRLO� RU
- ERWK�

)RU WKH WHVW� \RX PXVW PDUVKDO WKH DSSURSULDWH RXWSXW
IXQFWLRQ WR D FRPPDQG UHOD\�

)1R� ���� &LUFXLW EUHDNHU WHVW� *HQHUDO WULS

)1R� ���� &LUFXLW EUHDNHU WHVW� 7ULS PDLQ &%

)1R� ���� &LUFXLW EUHDNHU WHVW� 7ULS VSDUH &%
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV �

� � ��6LHPHQV $* ¼ 1RYHPEHU ����

����� &LUFXLW %UHDNHU 7HVW 7ULS�&ORVH &\FOH

8VLQJ WKH DXWR�UHFORVH IXQFWLRQ� $5� \RX FDQ WHVW WKH
FLUFXLW EUHDNHU ZLWK D '$5 F\FOH�

<RX FDQ DFWLYDWH D WHVW '$5 F\FOH E\ PHDQV RI WKH
LQWHJUDWHG RSHUDWRU SDQHO RU YLD WKH IURQW RSHUDWLQJ
LQWHUIDFH� (QWHU WKH FRGHZRUG EHIRUH FDUU\LQJ RXW
DFWLYDWLRQ �VHH &KDSWHU �������

,W LV DOVR SRVVLEOH WR DFWLYDWH WKH WHVW '$5 F\FOH YLD D
ELQDU\ LQSXW �)1R� ������ ,Q WKLV FDVH� \RX GR QRW
QHHG WR HQWHU WKH FRGHZRUG� <RX FDQ SDUDPHWHUL]H
�$GGU� ����� ZKLFK WULS HOHPHQW LV WR EH FRQWUROOHG
IRU WKH WULS F\FOH

7KH WHVW F\FOH KDV WKH IROORZLQJ WLPHV�

- 7KH 75,3 LV SHQGLQJ IRU WKH GXUDWLRQ RI 7 75,3
�$GGU� ������

- $IWHU WKLV� WKH GHDG WLPH 5$5 7�'($' LV VWDUWHG
�$GGU� ������

- $IWHU WKLV WLPH KDV H[SLUHG� WKH FORVH FRPPDQG LV
LVVXHG IRU WKH GXUDWLRQ 7�&/26( �$GGU� ������

7R EH DEOH WR DFWLYDWH D WHVW F\FOH� DXWR�UHFORVH� $5�
PXVW EH

- VZLWFKHG�RQ �$GGU� ����� DQG

- FRQILJXUHG DV (;,67 �$GGU� ������

D 6WDUW RI &LUFXLW %UHDNHU 7HVW 7ULS &ORVH &\FOH EORFND
9 � � � � À & % 7 ( 6 7

7 5 , 3 � & / 2 6 ( & < & / (

6WDUW RI &LUFXLW %UHDNHU 7HVW 7ULS &ORVH &\FOH EORFN

&DUU\ RXW FLUFXLW EUHDNHU WHVW ZLWK WKH PDLQ FLUFXLW
�
�

� � � � À & % 7 ( 6 7
0 D L Q & % Z L W K $ 5 "

&DUU\ RXW FLUFXLW EUHDNHU WHVW ZLWK WKH PDLQ FLUFXLW
EUHDNHU WULS FRLO"
3UHVV -�< WR FRQILUP RU FDQFHO E\ SDJLQJ RQ ZLWK �3UHVV -�< WR FRQILUP RU FDQFHO E\ SDJLQJ RQ ZLWK �

3UHVV -�< WR FRQILUP WKDW WKH FLUFXLW EUHDNHU LV
& % 2 1 "

3UHVV -�< WR FRQILUP WKDW WKH FLUFXLW EUHDNHU LV
VZLWFKHG�RQ RU FDQFHO E\ SDJLQJ RQ ZLWK �VZLWFKHG RQ RU FDQFHO E\ SDJLQJ RQ ZLWK �

&DUU\ RXW FLUFXLW EUHDNHU WHVW ZLWK WKH VSDUH FLUFXLW
�
�

� � � � À & % 7 ( 6 7
6 S D U H & % Z L W K $ 5 "

&DUU\ RXW FLUFXLW EUHDNHU WHVW ZLWK WKH VSDUH FLUFXLW
EUHDNHU WULS FRLO"
3UHVV -�< WR FRQILUP RU FDQFHO E\ SDJLQJ RQ ZLWK �3UHVV -�< WR FRQILUP RU FDQFHO E\ SDJLQJ RQ ZLWK �

3UHVV -�< WR FRQILUP WKDW WKH FLUFXLW EUHDNHU LV
& % 2 1 "

3UHVV -�< WR FRQILUP WKDW WKH FLUFXLW EUHDNHU LV
VZLWFKHG�RQ RU FDQFHO E\ SDJLQJ RQ ZLWK �VZLWFKHG RQ RU FDQFHO E\ SDJLQJ RQ ZLWK �

$IWHU \RX FRQILUP WKDW WKH FLUFXLW EUHDNHU LV
VZLWFKHG�RQ� WKH WHVW F\FOH LV H[HFXWHG� 7KH V\VWHP
HLWKHU UHSRUWV WKDW LW ZDV FDUULHG RXW VXFFHVVIXOO\ RU
DQRWKHU DQQXQFLDWLRQ LV GLVSOD\HG�

,I� IRU H[DPSOH� WKH FLUFXLW EUHDNHU DX[LOLDU\ FRQWDFW LV
PDUVKDOOHG DQG FRQQHFWHG� WKH V\VWHP ILUVW WHVWV WKH
VHWWLQJ RI WKH FLUFXLW EUHDNHU� ,I LW GHWHFWV D FLUFXLW
EUHDNHU WKDW LV QRW VZLWFKHG�RQ� WKH GHYLFH UHIXVHV WR
VWDUW WKH WKH WHVW F\FOH� ,Q WKLV FRQWH[W� LW PDNHV QR
GLIIHUHQFH LI \RX FRQILUPHG D GLIIHUHQW FLUFXLW EUHDNHU
VHWWLQJ� ,Q WKH FDVH GHVFULEHG� WKH V\VWHP LVVXHV WKH
PHVVDJH &% 127 21�

1RWH� ,I WHVWLQJ LV WR EH VWDUWHG E\ PHDQV RI D ELQDU\
LQSXW �)1R� ������ \RX PXVW VHW FRQILJXUDWLRQ SDUD�

PHWHU DGGUHVV ���� DSSURSULDWHO\� <RX FDQ SDUD�
PHWHUL]H ZKHWKHU WKH FLUFXLW EUHDNHU WHVW LV WR WULS

- RQO\ WKH PDLQ FLUFXLW EUHDNHU WULS FRLO�
- RQO\ WKH VSDUH FLUFXLW EUHDNHU WULS FRLO� RU
- ERWK�

)RU WKH WHVW� \RX PXVW PDUVKDO WKH DSSURSULDWH RXWSXW
IXQFWLRQ WR D FRPPDQG UHOD\�

)1R� ���� &LUFXLW EUHDNHU WHVW� *HQHUDO WULS

)1R� ���� &LUFXLW EUHDNHU WHVW� 7ULS PDLQ &%

)1R� ���� &LUFXLW EUHDNHU WHVW� 7ULS VSDUH &%

)XQFWLRQ $5 &OV� &PG� �DGGUHVV ����� PXVW DOVR EH
PDUVKDOOHG WR D FRPPDQG UHOD\�www . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

2SHUDWLQJ ,QVWUXFWLRQV�

� � �� 6LHPHQV $* ¼ 1RYHPEHU ����

��� 6ZLWFKLQJ WKH 3URWHFWLRQ WR WKH 5HDG\ 6WDWH

&KHFN WKH VHWWLQJ YDOXHV DJDLQ LI WKH\ ZHUH FKDQJHG
GXULQJ WHVWLQJ� ,Q SDUWLFXODU� \RX VKRXOG FKHFN WKDW DOO
WKH SURWHFWLRQ DQG DGGLWLRQDO IXQFWLRQV DUH VHW FRU�
UHFWO\ LQ WKH FRQILJXUDWLRQ SDUDPHWHUV �&KDSWHU ����
DQG WKDW DOO WKH IXQFWLRQV DUH DFWLYDWHG�

7KH FRXQWHUV IRU FLUFXLW EUHDNHU RSHUDWLRQDO VWDWLVWLFV
PXVW EH ]HURHG �VHH &KDSWHU �������

3UHVV WKH0�6 NH\� 7KH GLVSOD\ VKRZV WKH VWDUW RI WKH
VLJQDO EORFNV� 7KLV PD\ PHDQ WKDW WKH RSHUDWLRQDO
PHDVXUHG YDOXHV DUH VKRZQ SHUPDQHQWO\ �$GGU�
���� DQG ����� RQ WKH GLVSOD\�

$IWHU \RX SUHVV WKH 5(6(7 /(' NH\� WKH V\VWHP
FOHDUV WKH /('V RQ WKH IURQW SDQHO� $V D UHVXOW� WKH
RSHUDWLRQDO PHDVXUHG YDOXHV DUH VKRZQ RQ WKH
GLVSOD\� :KLOH \RX SUHVV WKH 5(6(7 /(' NH\� WKH

/('V WKDW FDQ EH PDUVKDOOHG ZKLFK DUH LQWHJUDWHG RQ
WKH IURQW SDQHO OLJKW XS WRR� 7KLV DOORZV \RX WR FKHFN
WKDW WKH /('V DUH IXQFWLRQLQJ SURSHUO\�

(QVXUH WKDW WKH PRGXOHV DUH VHDWHG ILUPO\ DQG
ORFNHG� 7KH JUHHQ 6HUYLFH /(' PXVW EH RQ DQG WKH
UHG %ORFNHG /(' PXVW EH RII�

&ORVH WKH KRXVLQJ FRYHU�

7LJKWHQ WKH VFUHZV� $OO WKH WHUPLQDO VFUHZV � LQFOXG�
LQJ RQHV WKDW DUH QRW EHLQJ XVHG � PXVW DOVR EH
VFUHZHG WLJKWO\�

,I WKHUH LV D WHVW VZLWFK� \RX PXVW VZLWFK LW WR WKH
QRUPDO VHUYLFH SRVLWLRQ�

7KH SURWHFWLRQ LV QRZ UHDG\ IRU RSHUDWLRQ�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0DLQWHQDQFH DQG 7URXEOH�6KRRWLQJ �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

� 0DLQWHQDQFH DQG 7URXEOH�6KRRWLQJ

7KH GLJLWDO SURWHFWLRQ HTXLSPHQW UHTXLUHV QR VSHFLDO PDLQWHQDQFH� $OO WKH FLUFXLWV IRU SURFHVV PHDVXU�
LQJ DQG VLJQDOV DUH VROLG�VWDWH� $OO WKH LQSXW PRGXOHV DUH DOVR VROLG�VWDWH DQG WKH RXWSXW UHOD\V KDYH D
SURWHFWLYH FRYHU�

,Q WKH FDVH RI GHYLFHV WKDW KDYH D EDWWHU\ IRU EXIIHUHG VWRUDJH RI DQQXQFLDWLRQV DQG IRU IHHGLQJ WKH LQ�
WHUQDO V\VWHP FORFN LQ WKH FDVH RI D SRZHU IDLOXUH� \RX VKRXOG FKDQJH WKH EDWWHU\ DIWHU WHQ \HDUV RI VHU�
YLFH DV D SURSK\ODFWLF PHDVXUH �VHH &KDSWHU ����� 7KLV DSSOLHV UHJDUGOHVV RI ZKHWKHU WKH EDWWHU\ KDV
EHHQ XVHG RU QRW GXULQJ RFFDVLRQDO SRZHU IDLOXUHV�

6LQFH WKH GHYLFH LV YLUWXDOO\ HQWLUHO\ VHOI�PRQLWRULQJ� KDUGZDUH DQG VRIWZDUH IDXOWV DQG HUURUV DUH UH�
SRUWHG DXWRPDWLFDOO\� 7KLV JXDUDQWHHV D KLJK OHYHO RI SURWHFWLRQ DYDLODELOLW\ DQG PDNHV IUHTXHQW PDLQ�
WHQDQFH WHVWLQJ XQQHFHVVDU\�

,I KDUGZDUH IDXOWV DUH GHWHFWHG� WKH GHYLFH EORFNV LWVHOI DXWRPDWLFDOO\� 7KH SURWHFWLRQ RSHUDWLYH UHOD\
GURSV DQG UHSRUWV WKH GLVWXUEDQFH ZLWK LWV QRUPDOO\ FORVHG FRQWDFW� ,Q WKH FDVH RI IDXOWV LQ WKH H[WHUQDO
FRQQHFWLRQ FLUFXLWV� WKH V\VWHP JHQHUDOO\ RQO\ LVVXHV D PHVVDJH�

2Q GHWHFWLQJ VRIWZDUH HUURUV� WKH V\VWHP UHVHWV WKH SURFHVVRU DQG UHERRWV� ,I UHERRWLQJ GRHV QRW
FOHDU WKH HUURU� WKH V\VWHP WULHV DQRWKHU UHERRW� $IWHU WKUHH XQVXFFHVVIXO DWWHPSWV DW UHERRWLQJ� WKH
SURWHFWLRQ VKXWV LWVHOI GRZQ DXWRPDWLFDOO\� 7KLV LV VKRZQ E\ WKH UHG %ORFNHG /(' RQ WKH IURQW SDQHO�
WKH SURWHFWLRQ RSHUDWLYH UHOD\ GURSV DQG UHSRUWV WKH GLVWXUEDQFH ZLWK LWV QRUPDOO\ FORVHG FRQWDFW�

)RU WURXEOH�VKRRWLQJ� \RX FDQ FDOO WKH IDXOW UHVSRQVHV LQ FKURQRORJLFDO RUGHU DV RSHUDWLRQDO DQQXQFL�
DWLRQV DW DGGUHVV ���� �VHH &KDSWHU �������

:KHQ \RX FRQQHFW WKH GHYLFH WR WKH VXEVWDWLRQ FRQWURO DQG SURWHFWLRQ V\VWHP RU DQ\ RWKHU FHQWUDO
VWRUDJH HTXLSPHQW� WKH VXSHUYLVRU\ DQQXQFLDWLRQV DUH DOVR UHSRUWHG YLD WKH VHULDO RSWLFDO ZDYHJXLGH
LQWHUIDFH�

��� 5RXWLQH &KHFNV

5RXWLQH FKHFNLQJ RI FKDUDFWHULVWLFV RU UHVSRQVH YD�
OXHV LV QRW QHFHVVDU\� VLQFH WKH\ DUH FRPSRQHQWV RI
WKH FRQWLQXDOO\ PRQLWRULQJ ILUPZDUH SURJUDPV� 7KH
PDLQWHQDQFH LQWHUYDOV IRU WHVWLQJ RU PDLQWHQDQFH FDQ
EH XVHG WR FKHFN WKH VDIHW\ HTXLSPHQW� 7KLV LV GXH WR
WKH IDFW WKDW WKH SULPDU\ SXUSRVH RI PDLQWHQDQFH LV WR
FKHFN WKH LQWHUIDFHV RI WKH GHYLFH� L�H� WKH FRQQHFWLRQ
WR WKH VXEVWDWLRQ�:H UHFRPPHQG SURFHHGLQJ DV IRO�
ORZV�

- 5HDG RXW WKH RSHUDWLRQDO PHDVXUHG YDOXHV �DG�
GUHVV ����� DQG FRPSDUH WKHP ZLWK WKH DFWXDO
YDOXHV WR FKHFN WKH DQDORJ LQWHUIDFHV�

- 6LPXODWH DQ LQWHUQDO VKRUW�FLUFXLW ZLWK � - ,1 WR
FKHFN DQDORJ LQSXW DW KLJK FXUUHQW OHYHOV�

- 7KH WULS FLUFXLWV WR WKH FLUFXLW EUHDNHU DUH WHVWHG E\
D OLYH WULS �VHH &KDSWHUV ����� DQG �������
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

0DLQWHQDQFH DQG 7URXEOH�6KRRWLQJ�

� � � 6LHPHQV $* ¼ 1RYHPEHU ����

:DUQLQJ
'DQJHURXV YROWDJHV FDQ RFFXU LQ DOO FLU�
FXLWV FRQQHFWHG WR WKH VXSSO\ YROWDJH
DQG WKH PHDVXULQJ DQG WHVWLQJ YDUL�
DEOHV�

&DXWLRQ
7HVWLQJ ZLWK FXUUHQWV JUHDWHU WKDQ IRXU
WLPHV WKH UDWHG GHYLFH FXUUHQW RYHU�
ORDGV RI WKH LQSXW FLUFXLWV DQG PD\ RQO\
EH FDUULHG RXW IRU D VKRUW WLPH �UHIHU WR
7HFKQLFDO 'DWD LQ 5HIHUHQFH 6HFWLRQ
5���� $IWHUZDUGV� WDNH D EUHDN WR DOORZ
WKH XQLW WR FRRO GRZQ�

��� 5HPRYDO DQG ,QVHUWLRQ RI 0RGXOHV

$GGLWLRQDO 0RGXOH 0($��

5LEERQ &DEOH

3OXJ WR $GGLWLRQDO 0RGXOH 0($��

5HWUDFWRU /HYHU

3RZHU 6XSSO\ 0RGXOH %DVLF 0RGXOH (36��

)LJXUH ��� 5HWUDFWRU DQG 5LEERQ &DEOH RI WKH %DVLF 0RGXOH �9LHZHG IURP $ERYH�

����� 5HPRYDO

:DUQLQJ
'DQJHURXV YROWDJHV FDQ VWLOO EH SUHVHQW
LQ WKH GHYLFH HYHQ DIWHU WKH VXSSO\ YROW�
DJH KDV EHHQ VHSDUDWHG �FDSDFLWRU��

- 3UHSDUH WKH ZRUNSODFH� SURYLGH D FRQGXFWLQJ VXU�
IDFH IRU WKH PRGXOH�

- 6ZLWFK RII WKH DX[LOLDU\ YROWDJH�

- 2SHQ WKH KRXVLQJ OLG�

- 6HH )LJXUH ����
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����
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- /RRVHQ WKH DGGLWLRQDO PRGXOH WKDW LV ORFDWHG LQ WKH
KRXVLQJ WR WKH OHIW RI WKH PDLQ PRGXOH XVLQJ WKH
UHWUDFWRUV RQ WKH WRS DQG ERWWRP� &DUHIXOO\ SXOO WKH
DGGLWLRQDO PRGXOH IDU HQRXJK RXW XQWLO \RX FDQ VHH
WKH ULEERQ FDEOH OHDGLQJ WR WKH EDVLF PRGXOH�

- /RRVHQ WKH SOXJ RI WKH ULEERQ FDEOH RQ WKH DGGL�
WLRQDO PRGXOH� SXOO WKH DGGLWLRQDO PRGXOH DOO WKH
ZD\ RXW HQVXULQJ WKDW \RX GR QRW GDPDJH WKH ULE�
ERQ FDEOH�

- /D\ WKH DGGLWLRQDO PRGXOH RQ WKH FRQGXFWLYH VXU�
IDFH�

- /RRVHQ WKH EDVLF PRGXOH XVLQJ WKH UHWUDFWRUV RQ
WKH WRS DQG ERWWRP DQG SXOO WKH PRGXOH RXW�

- /D\ WKH PRGXOH RQ WKH FRQGXFWLYH VXUIDFH�

&DXWLRQ
7RXFK D JURXQGHG PHWDO FRPSRQHQW
ILUVW WR DYRLG HOHFWURVWDWLF GLVFKDUJHV YLD
WKH FRQQHFWLRQV RI WKH FRPSRQHQWV�
WKH EXVEDUV DQG WKH SOXJ�LQ WHUPLQDOV�

����� ,QVHUWLRQ

- 6HH )LJXUH ����

- ,QVHUW WKH EDVLF PRGXOH LQWR WKH KRXVLQJ RQ WKH
ULJKW KDQG VLGH� EHIRUH SUHVVLQJ LW LQ� PDNH VXUH
WKDW WKH UHWUDFWRU OHYHUV DUH DOO WKH ZD\ WR WKH ULJKW�

- 3UHVV WKH SOXJ�LQ FDUG ILUPO\ LQWR SODFH XVLQJ WKH
UHWUDFWRU OHYHUV�

- &DUHIXOO\ SXOO WKH ULEERQ FDEOH RXW RI WKH EDVLF
PRGXOH VXFK WKDW \RX FDQ LQVHUW WKH DGGLWLRQDO
PRGXOH�

- ,QVHUW WKH DGGLWLRQDO PRGXOH LQWR WKH KRXVLQJ RQ
WKH OHIW LQ WKH JXLGH UDLOV� SXVK LW DERXW KDOI ZD\
LQWR WKH KRXVLQJ� HQVXUH WKDW \RX GR QRW GDPDJH
WKH ULEERQ FDEOH�

- ,QVHUW WKH SOXJ RI WKH ULEERQ FDEOH LQWR WKH SOXJ
UHFHSWDFOH RQ WKH DGGLWLRQDO PRGXOH�

- 3UHVV WKH DGGLWLRQDO PRGXOH ILUPO\ LQWR SODFH�

- &ORVH WKH KRXVLQJ OLG�

- 6ZLWFK WKH DX[LOLDU\ YROWDJH EDFN RQ�

��� 5HSODFLQJ WKH &ORFN &KLS

7KH GHYLFH LV ILWWHG ZLWK QRQ�YRODWLOH 5$0� 7KLV PHP�
RU\ FDQ VWRUH GHYLFH DQQXQFLDWLRQV� 7KH FORFN DQG WKH
EDFN�XS EDWWHU\ IRU WKH QRQ�YRODWLOH PHPRU\ DUH OR�
FDWHG RQ WKH FORFN FKLS�

<RX VKRXOG UHSODFH WKH FORFN FKLS DIWHU WHQ \HDUV RI
RSHUDWLRQ DW WKH ODWHVW�

5HFRPPHQGHG FORFN FKLS�
'$//$6 '6 ���� �� . 5$0LILHG 7,0(.((3(5

7KLV LV PRXQWHG DV D SOXJ�LQ FKLS RQ WKH GHYLFHnV
EDVLF ERDUG �(36����

7R UHSODFH WKH FORFN FKLS� \RX PXVW SXOO WKH PRGXOH
RXW RI WKH KRXVLQJ DQG GLVPRXQW LW�

7KH SURFHGXUH IRU UHSODFLQJ WKH FORFN FKLS LV GH�
VFULEHG EHORZ�

- 3UHSDUH WKH ZRUNSODFH� SURYLGH D FRQGXFWLQJ VXU�
IDFH IRU WKH PRGXOH�

- 2SHQ WKH KRXVLQJ OLG�

- 5HDG RXW WKH DQQXQFLDWLRQV RI WKH GHYLFH� L�H� DOO
WKH LQIRUPDWLRQ RI WKH DGGUHVVHV WKDW VWDUW ZLWK �
����� DQG DERYH�� :H UHFRPPHQG GRLQJ WKLV YLD
WKH IURQW RSHUDWLQJ LQWHUIDFH XVLQJ D 3& ZLWK WKH
KHOS RI WKH ',*6,9 RSHUDWLQJ DQG HYDOXDWLRQ VRIW�
ZDUH� 7KLV PHDQV WKDW WKH LQIRUPDWLRQ LV VWRUHG LQ
WKH 3&�
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&ORFN &KLS LQ
3OXJ�,Q 6RFNHW

)LJXUH ��� 3RVLWLRQ RI WKH &ORFN &KLS RQ WKH %DVLF &DUG �(36��

L 1RWH
$OO RI WKH FRQILJXUDWLRQ DQG VHWWLQJ YD�
OXHV DUH VWRUHG LQ ((3520V WKDW DUH
EDWWHU\�EXIIHUHG DJDLQVW SRZHU IDLOXUHV�
7KH\ DUH VWRUHG LQGHSHQGHQWO\ RI WKH
EDFN�XS EDWWHU\ LQWHJUDWHG LQ WKH FORFN
FKLS DQG DUH WKHUHIRUH QRW ORVW ZKHQ
\RX UHSODFH WKH EDWWHU\�

:DUQLQJ
'DQJHURXV YROWDJHV FDQ VWLOO EH SUHVHQW
LQ WKH GHYLFH HYHQ DIWHU WKH VXSSO\ YROW�
DJH KDV EHHQ VHSDUDWHG �FDSDFLWRU��

- 3XOO RXW WKH EDVLF PRGXOH �VHH &KDSWHU ���� DQG
SODFH LW RQ D FRQGXFWLQJ VXUIDFH �

- 'LVPRXQW WKH EDVLF FDUG �(36��� IRU OD\RXW VHH
&KDSWHU ���� IURP WKH EDVLF PRGXOH� ORRVHQ WKH
IDVWHQLQJ VFUHZV RQ WKH FRQQHFWLRQ PRGXOHV DQG
WKH KH[DJRQ EROW RI WKH ���SLQ 68%�' SOXJ RQ WKH
IURQW� KDQGOH WKH ULEERQ FDEOH EHWZHHQ WKH EDVLF
PRGXOH DQG WKH EDVLF FDUG ZLWK FDUH� &DUHIXOO\
UHPRYH WKH ULEERQ FDEOH OHDGLQJ WR WKH EDVLF PRG�
XOH�

- 3XOO WKH XVHG FORFN FKLS RXW RI LWV VRFNHW DV VKRZQ
LQ )LJXUH ���� GR QRW SODFH LW RQ WKH FRQGXFWLYH VXU�
IDFH�

:DUQLQJ
7KH EDWWHU\ LQ WKH FORFN FKLS FRQWDLQV
OLWKLXP� ,W LV FUXFLDO WR GLVSRVH RI LW DF�
FRUGLQJ WR WKH DSSURSULDWH UHJXODWLRQV�

'R QRW FKDQJH WKH SRODULW\� 'R QRW
UHFKDUJH� .HHS DZD\ IURP ILUH�
'DQJHU RI H[SORVLRQ�

- 3OXJ D QHZ FORFN FKLS LQWR WKH VRFNHW DQG HQVXUH
WKDW WKH ILWWLQJ SRVLWLRQ LV FRUUHFW�

- ,QVWDOO WKH EDVLF FDUG LQ WKH EDVLF PRGXOH LQ WKH
RSSRVLWH RUGHU WR ZKLFK \RX UHPRYHG LW�

- ,QVHUW WKH EDVLF PRGXOH VHH &KDSWHU ����

- ,I WKH LQWHUQDO V\VWHP FORFN LV QRW DXWRPDWLFDOO\
V\QFKURQL]HG YLD WKH /6$ LQWHUIDFH� \RX FDQ QRZ
VHW DQG V\QFKURQL]H LW DV GHVFULEHG LQ &KDSWHU�

- &ORVH WKH KRXVLQJ OLG�

&DXWLRQ
7RXFK D JURXQGHG PHWDO FRPSRQHQW
ILUVW WR DYRLG HOHFWURVWDWLF GLVFKDUJHV YLD
WKH FRQQHFWLRQV RI WKH FRPSRQHQWV�
WKH EXVEDUV DQG WKH SOXJ�LQ WHUPLQDOV�
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��� 7URXEOH�6KRRWLQJ

6KRXOG WKH GHYLFH UHSRUW D GHIHFW� ZH UHFRPPHQG
SURFHHGLQJ DV GHVFULEHG EHORZ�

,I QRQH RI WKH /('V RQ WKH GHYLFHnV IURQW SDQHO OLJKW
XS� FKHFN WKH IROORZLQJ SRLQWV�

- $UH WKH PRGXOHV ILUPO\ VHDWHG DQG ORFNHG WLJKW"

- ,V WKH 2Q�2II VZLWFK RQ WKH IURQW SDQHO IRU WKH
LQWHJUDWHG WUDQVIRUPHU LQ WKH RQ SRVLWLRQ"

- ,V DQ DGHTXDWH DX[LOLDU\ YROWDJH ZLWK WKH FRUUHFW
SRODULW\ FRQQHFWHG WR WKH DSSURSULDWH FRQQHFWLRQV"

- ,V WKH IXVH LQ WKH SRZHU VXSSO\ VHFWLRQ RI WKH
PRGXOH XQGDPDJHG"

,I WKH UHG %ORFNHG /(' OLJKWV XS DQG WKH JUHHQ 2SHU�
DWLYH RQH GRHV QRW OLJKW XS� \RX FDQ WU\ WR LQLWLDOL]H WKH
SURWHFWLRQ E\ VZLWFKLQJ WKH DX[LOLDU\ YROWDJH RII DQG
RQ DJDLQ�

,I WKH IXVH LQ WKH SRZHU VXSSO\ VHFWLRQ RI WKH PRGXOH
LV GHIHFWLYH� \RX PXVW UHSODFH LW� 7R UHSODFH WKH IXVH�
SURFHHG DV IROORZV�

- +DYH D � [ �� PP UHSODFHPHQW IXVH� DV VKRZQ LQ
)LJXUH ���� UHDG\� (QVXUH WKDW LW KDV WKH FRUUHFW
UDWHG YDOXH� WKH FRUUHFW ODJ DQG WKH LGHQWLILFDWLRQ
OHWWHU �VHH 7DEOH �����

- 5HPRYH WKH PRGXOHV �VHH &KDSWHU �����

- 7KH IXVH LV ORFDWHG LQ WKH PLGGOH DW WKH EDFN RQ
WKH SRZHU VXSSO\ PRGXOH DQG \RX FDQ DFFHVV LW
ZLWKRXW GLVPDQWOLQJ WKH EDVH UDFN�

- 5HPRYH WKH GHIHFWLYH IXVH IURP LWV KROGHU�

- ,QVHUW D QHZ IXVH LQ WKH KROGHU�

- ,QVHUW WKH PRGXOHV� VHH &KDSWHU ����

6ZLWFK WKH GHYLFH EDFN RQ� ,I DQ DX[LOLDU\ YROWDJH IDLO�
XUH LV VWLOO VLJQDOOHG WKHUH LV DQ LQWHUQDO IDXOW RU D VKRUW
FLUFXLW� <RX VKRXOG VHQG WKH GHYLFH EDFN WR WKH PDQX�
IDFWXUHU �VHH &KDSWHU ���

7DEOH ��� 2YHUYLHZ RI 0LQLDWXUH )XVHV

8+1 LQ 9 5DWHG FXUUHQW� ,GHQWLILFDWLRQ OHWWHU

����� �$� (

���������� ���$� (

������� �$� *

6HHQ IURP WKH EDFN ORRNLQJ
WRZDUGV WKH EDVLF PRGXOH
SXOOHG RXW RI WKH KRXVLQJ

0HGLXP ODJ �0�
PLQLDWXUH IXVH RI
WKH SRZHU VXSSO\

)LJXUH ��� 0LQLDWXUH )XVH RI WKH 3RZHU 6XSSO\
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� &RUUHFWLYH 0DLQWHQDQFH

,W LV QRW DGYLVDEOH WR FDUU\ RXW FRUUHFWLYH PDLQWHQDQFH RQ GHIHFWLYH GHYLFHV RU PRGXOHV� VLQFH WKH\
FRQWDLQ VSHFLDOO\ VHOHFWHG HOHFWURQLF FRPSRQHQWV WKDW PXVW EH KDQGOHG LQ DFFRUGDQFH ZLWK WKH UHJXOD�
WLRQV RQ HOHFWURVWDWLF VHQVLWLYH GHYLFHV �(6'�� )RU ZRUN RQ WKH 3&%V LQ SDUWLFXODU� VSHFLDO WHFKQLTXHV
DUH QHFHVVDU\ WKDW GR QRW GDPDJH WKH IORZ�VROGHUHG 3&%V� WKH VHQVLWLYH FRPSRQHQWV DQG WKH SURWHF�
WLYH ODFTXHU�

,I LW LV QRW SRVVLEOH WR FRUUHFW D GHIHFW XVLQJ WKH PHWKRGV GHVFULEHG LQ &KDSWHU �� ZH UHFRPPHQG
VHQGLQJ WKH FRPSOHWH GHYLFH EDFN WR WKH PDQXIDFWXUHU�

,I \RX FDQQRW DYRLG UHSODFLQJ LQGLYLGXDO PRGXOHV� LW LV FUXFLDO WR REVHUYH WKH UHJXODWLRQV RQ WKH KDQGOLQJ
RI HOHFWURVWDWLF VHQVLWLYH GHYLFHV �(6'��

:DUQLQJ
'DQJHURXV YROWDJHV FDQ VWLOO EH SUHVHQW LQ WKH GHYLFH HYHQ HYHQ DIWHU WKH VXSSO\ YROWDJH
KDV EHHQ VHSDUDWHG �FDSDFLWRU��

&DXWLRQ
7RXFK D JURXQGHG PHWDO FRPSRQHQW ILUVW WR DYRLG HOHFWURVWDWLF GLVFKDUJHV YLD WKH FRQQHF�
WLRQV RI WKH FRPSRQHQWV� WKH EXVEDUV DQG WKH SOXJ�LQ WHUPLQDOV� 8VH HOHFWURVWDWLF SURWHF�
WLYH SDFNDJLQJ ZKHQ UHWXUQLQJ FRPSRQHQWV�

:KHQ LQVWDOOHG �LQ WKH GHYLFH� WKH PRGXOHV DUH QRW DW ULVN�

$IWHU UHSODFLQJ GHYLFHV RU PRGXOHV� D FRPSOHWH UHSDUDPHWHUL]DWLRQ PXVW EH SHUIRUPHG� )RU PRUH LQ�
IRUPDWLRQ� UHIHU WR &KDSWHUV � DQG ��
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6WRUDJH �

� � �6LHPHQV $* ¼ 1RYHPEHU ����

� 6WRUDJH

6ROLG VWDWH SURWHFWLYH UHOD\V VKDOO EH VWRUHG LQ GU\ DQG FOHDQ URRPV� 7KH OLPLW WHPSHUDWXUH UDQJH IRU VWRUDJH RI
WKH UHOD\V RU DVVRFLDWHG VSDUH SDUWV LV �� �& WR ��� �&� FRUUHVSRQGLQJ WR �� �) WR ��� �)�

7KH UHODWLYH KXPLGLW\ PXVW EH ZLWKLQ OLPLWV VXFK WKDW QHLWKHU FRQGHQVDWLRQ QRU LFH IRUPV�

,W LV UHFRPPHQGHG WR UHGXFH WKH VWRUDJH WHPSHUDWXUH WR WKH UDQJH ��� �& WR ��� �& ��� �) WR �� �)�� WKLV SUH�
YHQWV IURP HDUO\ DJHLQJ RI WKH HOHFWURO\WLF FDSDFLWRUV ZKLFK DUH FRQWDLQHG LQ WKH SRZHU VXSSO\�

)RU YHU\ ORQJ VWRUDJH SHULRGV� LW LV UHFRPPHQGHG WKDW WKH UHOD\ VKRXOG EH FRQQHFWHG WR WKH DX[LOLDU\ YROWDJH
VRXUFH IRU RQH RU WZR GD\V HYHU\ RWKHU \HDU� LQ RUGHU WR UHJHQHUDWH WKH HOHFWURO\WLF FDSDFLWRUV� 7KH VDPH LV YDOLG
EHIRUH WKH UHOD\ LV ILQDOO\ LQVWDOOHG� ,Q H[WUHPH FOLPDWLF FRQGLWLRQV �WURSLFV� SUH ZDUPLQJ ZRXOG WKXV EH DFKLHYHG
DQG FRQGHQVDWLRQ DYRLGHG�
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5�� 7HFKQLFDO 'DWD

7DEOH 5���� *HQHUDO 'HYLFH 'DWD

,QSXW &LUFXLWV 5DWHG FXUUHQW ,1
5DWHG YROWDJH 81

5DWHG IUHTXHQF\ I1

&RQVXPSWLRQ LQ FXUUHQW SDWK

DW ,1  � $

DW ,1  � $

&RQVXPSWLRQ LQ YROWDJH SDWK

DW ��� 9

/RDGDELOLW\ RI FXUUHQW SDWK� WKHUPLF

��� [ ,1
�� [ ,1
� [ ,1

/RDGDELOLW\ RI YROWDJH SDWK� WKHUPLF

� RU � $

���� ��� 9

����� +] �SDUDPHWHUL]DEOH�

���� 9$

���� 9$

���� 9$

� V

�� V

&RQWLQXRXV

��� 9 FRQWLQXRXV

$X[LOLDU\ 9ROWDJH $X[LOLDU\ YROWDJH VXSSO\ YLD LQWHJUDWHG FRQYHUWHU

SHUPLVVLEOH YROWDJH UDQJHV

8+  ����� 9

8+  ���������� 9

8+  ������� 9

0D[LPXP ULSSOH

3RZHU FRQVXPSWLRQ RI �6$���

1RQ�H[FLWHG

([FLWHG

3RZHU FRQVXPSWLRQ RI �6$���

1RQ�H[FLWHG

([FLWHG

%XIIHULQJ WLPH DW IDLOXUH�VKRUW�FLUFXLW RI WKH DX[LOLDU\

GLUHFW YROWDJH

�� WR�� 9

�� WR ��� 9

��� WR ��� 9

��� DW UDWHG YROWDJH

�� DW OLPLWV RI YROWDJH UDQJH

7\SLFDOO\ � :

7\SLFDOO\ �� :

7\SLFDOO\ �:

7\SLFDOO\ �� :

��� PV ZLWK 8 ���� 9

/(' ,QGLFDWLRQV 6HUYLFH LQGLFDWLRQ� JUHHQ

%ORFNHG LQGLFDWLRQ� UHG

/('V UHFRQQHFWDEOH� UHG

�6$���

�6$���

�

�

�

��
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5HIHUHQFH 6HFWLRQ5
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7DEOH 5���� �&RQWLQXHG�

'HYLFH 9HUVLRQ +RXVLQJ

'LPHQVLRQV

:HLJKW RI �6$���

LQ KRXVLQJ IRU LQVWDOODWLRQ LQ FRQWURO SDQHO�FDELQHW

LQ KRXVLQJ IRU PRXQWLQJ RQ FRQWURO SDQHO

:HLJKW RI �6$���

LQ KRXVLQJ IRU LQVWDOODWLRQ LQ FRQWURO SDQHO�FDELQHW

LQ KRXVLQJ IRU PRXQWLQJ RQ FRQWURO SDQHO

7\SH RI SURWHFWLRQ DFFRUGLQJ WR (1 �� ��� IRU FRQWURO

SDQHO PRXQWLQJ

7HUPLQDOV

+RXVLQJ

7\SH RI SURWHFWLRQ DFFRUGLQJ WR (1 �� ��� IRU FDELQHW

LQVWDOODWLRQ

6HH &KDSWHU ���

6HH GLPHQVLRQDO GUDZLQJV ��� WR ���

LQ &KDSWHU ���

$SSUR[� � NJ

$SSUR[� ��� NJ

$SSUR[� ���� NJ

$SSUR[� ��� NJ

,3��

,3��

,3��

5���� ,QWHUIDFHV

7DEOH 5���� ,QWHUIDFHV

7ULS FLUFXLWV� JHQHUDO 1XPEHU RI UHOD\V ZLWK WZR QRUPDOO\ FORVHG FRQWDFWV

HDFK

�6$���

�6$���

6ZLWFKLQJ FDSDFLW\

21

2))

6ZLWFKLQJ YROWDJH

3HUPLVVLEOH FXUUHQW

� �UHFRQQHFWDEOH�

� �UHFRQQHFWDEOH�

� RI ZKLFK KDV DQ LQVWDQWDQHRXV

WULSSLQJ VWDJH�

���� :�9$

�� :�9$

$&�'& ��� 9

� $ FRQWLQXRXVO\

�� $ IRU ��� V

7ULS FLUFXLW ZLWK LQVWDQWDQHRXV

WULSSLQJ VWDJH �IRU �6$��� RQO\�

7ULS FLUFXLW

���9 YDULDQW

9ROXPH UHVLVWDQFH

3HUPLVVLEOH FXUUHQW

���������9 YDULDQW

9ROXPH UHVLVWDQFH

3HUPLVVLEOH FXUUHQW

� QRUPDOO\ FORVHG FRQWDFWV� SRODULW\�

GHSHQGHQW

7\SLFDOO\ ����� 8

� $ FRQWLQXRXVO\

�� $ IRU ��� V

�� $ IRU � PV

7\SLFDOO\ ���� 8

� $ FRQWLQXRXVO\

�� $ IRU ��� V

�� $ IRU � PV
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5HIHUHQFH 6HFWLRQ 5

5 � �6LHPHQV $* ¼ 1RYHPEHU ����

7DEOH 5���� �&RQWLQXHG�

6LJQDO &RQWDFWV 1XPEHU RI VLJQDO UHOD\V
�6$���

�6$���

9HUVLRQ IRU LQVWDOODWLRQ LQ FRQWURO SDQHO DQG VZLWFKLQJ
FDELQHW� FRQWDFWV

�6$���

�6$���

9HUVLRQ IRU PRXQWLQJ RQ FRQWURO SDQHO� FRQWDFWV
�6$���

�6$���

6ZLWFKLQJ FDSDFLW\ 21�2))
6ZLWFKLQJ YROWDJH
3HUPLVVLEOH FXUUHQW� FRQWLQXRXVO\

��
��

� 12 FRQWDFWV �� UHFRQQHFWDEOH�

� FKDQJHRYHU FRQWDFWV �� UHFRQQHFW�

DEOH�

�� 12 FRQWDFWV ��� UHFRQQHFWDEOH�

� FKDQJHRYHU FRQWDFWV �� UHFRQQHFW�

DEOH�

�� 12 FRQWDFWV ��� UHFRQQHFWDEOH�
� FKDQJHRYHU FRQWDFW
�� 12 FRQWDFWV ��� UHFRQQHFWDEOH�
� FKDQJHRYHU FRQWDFWV �� UHFRQQHFW�

DEOH�

�� :�9$
$&�'& ��� 9
� $

%LQDU\ ,QSXWV 1XPEHU
9ROWDJH UDQJH
7KH UHVSRQVH WKUHVKROG FDQ EH UDLVHG �UHFRPPHQGHG
ZKHQ FRQWUROOLQJ ZLWK ��� 9 RU PRUH� WR
&XUUHQW FRQVXPSWLRQ� H[FLWHG

�� �UHFRQQHFWDEOH�
'& �� WR ��� 9

$SSUR[� �� 9
7\SLFDOO\ ��� P$

([WHUQDO 7HPSHUDWXUH 3URFHVVLQJ

�IRU �6$��� RQO\�

0HDVXULQJ UDQJH
/RRS FXUUHQW
5DQJH IRU LQWHUQDO GLDJQRVWLFV
,QSXW LPSHGDQFH 5(

,QSXW SRZHU

��� WR ���E &
��� WR �� P$
� WR ���� P$ DQG !�� WR �� P$
5(  ��� 9�,6 ������� 8
�,6  FXUUHQW LQ WKH FXUUHQW ORRS�

$�� P:

6HULDO ,QWHUIDFHV 2SHUDWLQJ LQWHUIDFH
&RQQHFWLRQ

6SHHG

6\VWHP LQWHUIDFH
3URWRFRO
6HFXULW\
6SHHG

&RQQHFWLRQ RI RSWLFDO ZDYHJXLGH �V\VWHP LQWHUIDFH

RQO\�

2SWLFDO ZDYHOHQJWK

3HUPLVVLEOH SDWK DWWHQXDWLRQ

%ULGJDEOH GLVWDQFH

2Q IURQW� QRQ�LVRODWHG� ���SLQ VXLW�

DEOH IRU FRQQHFWLRQ RI D 3&

���� WR ������ ESV

3RWHQWLDO�IUHH IRU OLQNLQJ WR D FRQWURO
FHQWUH
$FF� WR 9'(:�=9(, UHFRPPHQGDWLRQ
+DPPLQJ GLVWDQFH G  �
������ ����� RU ������ ESV

� LQWHJUDWHG )60$ SOXJ�LQ FRQ�

QHFWRUV IRU FRQQHFWLRQ RI DQ 2:*�

H�J� ILEUHJODVV �������� NP�

:LWK LQVWDOODWLRQ KRXVLQJ� RQ EDFN�

:LWK PRXQWLQJ KRXVLQJ� RQ ERWWRP

RIKRXVLQJ

��� QP

0D[LPXP RI � G%

ZLWK ILEUHJODVV �������� NP

0D[LPXP RI � NPwww . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R�� &������*�����&�����

5HIHUHQFH 6HFWLRQ5

5 � � 6LHPHQV $* ¼ 1RYHPEHU ����

5���� )XQFWLRQV

7DEOH 5���� 'LVWDQFH 3URWHFWLRQ

6HWWLQJ 5DQJHV 0LQLPXP FXUUHQW ,!�,1

'LVWDQFH ]RQHV

,1  � $

5DQJH IRUZDUGV

5DQJH EDFNZDUGV

,1  � $

5DQJH IRUZDUGV

5DQJH EDFNZDUGV

7ULJJHU DQJOH B�

7ULJJHU DQJOH C

7ULJJHU WKUHVKROG IRU GL�GW �',�

��� WR ��� �VWHSV RI �����

�� � RI WKHP RYHUUHDFK ]RQHV

��� WR ��� 8 �JUDGXDWLRQV RI ���� 8�

��� WR ��� 8 �JUDGXDWLRQV RI ���� 8�

���� WR �� 8 �JUDGXDWLRQV RI ���� 8�

���� WR �� 8 �JUDGXDWLRQV RI ���� 8�

��� WR ��E �JUDGXDWLRQV RI �E�

�� WR ���E �JUDGXDWLRQV RI �E�

� WR � �JUDGXDWLRQV RI ����

7LPH 6WDJHV 1XPEHU

7LPHV

5DQJHV

=RQH =�

=RQH =�.

=RQH =�/

6KRUWHVW WULS WLPH

'URS�RII WLPH

�

� WR ��� V �JUDGXDWLRQV RI ���� V�

��� WR ��� V �JUDGXDWLRQV RI ���� VHF�

��� WR �� V �JUDGXDWLRQV RI ���� VHF�

�6$���� �� PV�

�6$���� �� PV

$SSUR[LPDWHO\ �� PV

7ROHUDQFHV 'LVWDQFH PHDVXUHPHQW

$PSOLWXGH PHDVXUHPHQW

7LPH WROHUDQFH

'=�= $ � �

á� �

á� � RI VHW YDOXH� RU �� PV

'LUHFWLRQ 'HWHUPLQDWLRQ :LWK IDXOW�IUHH YROWDJH DQG YROWDJH VWRUH

(PHUJHQF\ 0RGH ,Q WKH FDVH RI PHDVXULQJ YROWDJH IDLOXUH�

H�J� YROWDJH WUDQVIRUPHU FLUFXLW EUHDNHU GURS

2YHUFXUUHQW IDXOW GHWHFWLRQ ,!!�,1
'HOD\ WLPH 7,!!

���� WR ��� �JUDGXDWLRQV RI �����

� WR ���� V �JUDGXDWLRQV RI ���� V�

* �VWDJH LQHIIHFWLYH�

7DEOH 5���� )DXOW /RFDWLRQ

6HWWLQJ 5DQJHV 5HDFWDQFH SHU XQLW OHQJWK ���� WR �� 8�NP

�JUDGXDWLRQV RI ���� 8�NP�

2XWSXW RI )DXOW 'LVWDQFH ,Q 8 VHFRQGDU\� NP� SHUFHQW

6WDUW 6LJQDO 7ULS� IDOO EDFN RI IDXOW GHWHFWLRQ RU H[WHUQDO WULS VLJQDO RQ ELQDU\ LQSXW

1XPEHU RI 0RQLWRUHG /LQH 6HF�

WLRQV

� WR �

7ROHUDQFHV 0HDVXULQJ WROHUDQFHV DFFRUGLQJ WR ',1 9'( ����� 3DUW

���

�ZLWK VLQXVRLGDO PHDVXULQJ TXDQWLWLHV�

$� �
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R�� &������*�����&�����

5HIHUHQFH 6HFWLRQ 5

5 � �6LHPHQV $* ¼ 1RYHPEHU ����

7DEOH 5���� +LJK�6SHHG 2YHUFXUUHQW 3URWHFWLRQ ,!!!

6HWWLQJ 5DQJHV 2YHUFXUUHQW ,!!!�,1 ��� WR ���� �JUDGXDWLRQV RI ����

7LPHV 'HOD\ WLPH 7,!!!

7ULS WLPH

� WR ���� V �JUDGXDWLRQV RI ����� V�

* �VWDJH LQHIIHFWLYH�

�6$���� �� PV

�6$���� � PV

7ROHUDQFHV 0HDVXULQJ WROHUDQFHV DFFRUGLQJ WR ',1 9'( �����

3DUW ��� �ZLWK VLQXVRLGDO PHDVXULQJ TXDQWLWLHV�

{� �

7DEOH 5���� 7KHUPDO 3URWHFWLRQ

7ULS 7LPH &KDUDFWHULVWLF 7W�  7W� � [71 � ,�,3UH : .:�� � 7W�] [� � H[S � W� � W� � � U]

6HWWLQJ 5DQJHV &RQWDFW OLQH WLPH FRQVWDQW U

/LPLW FXUUHQW ,�,1
2YHUWHPSHUDWXUH 71
0D[LPXP SHUPLVVLEOH WHPSHUDWXUH RI FDWHQDU\

7HPSHUDWXUH ZDUQLQJ VWDJH

&RROLQJ IDFWRU 7RQ�7HQG
&RUUHFWLRQ IDFWRU IRU �QG��UG FDWHQDU\

��� WR ���� PLQ �JUDG� RI ��� PLQ�

���� WR ��� �JUDGXDWLRQV RI �����

� WR ��� . �JUDGXDWLRQV RI � .�

�� WR ���E & �JUDGXDWLRQV RI � E&�

�� WR ���E & �JUDGXDWLRQV RI � E&�

���� WR ���� �JUDGXDWLRQV RI �����

��� WR ��� �JUDGXDWLRQV RI ����

7DEOH 5���� $XWR�5HFORVH $5

1XPEHU RI $XWR�5HFORVXUHV � UDSLG DXWR�UHFORVH� 5$5

8S WR � GHOD\HG DXWR�UHFORVXUHV� '$5V

6HWWLQJ 5DQJHV $FWLRQ WLPH IRU 5$5 DQG '$5 F\FOH

'HDG WLPH LQ 5$5 F\FOH

'HDG WLPH LQ '$5 F\FOH

5HFODLP WLPH

'XUDWLRQ RI FORVH FRPPDQG

&XUUHQW WKUHVKROG IRU $5 EORFNLQJ �,*�,1�

%ORFNLQJ GXUDWLRQ ZLWK PDQXDO FORVH GHWHFWLRQ

���� WR ��� V �JUDGXDWLRQV RI ���� V�

* �VWDJH LQHIIHFWLYH�

���� WR ��� V �JUDGXDWLRQV RI ���� V�

���� WR ���� V �JUDG� RI ���� V�

��� WR ��� V �JUDGXDWLRQV RI ���� V�

���� WR �� V �JUDGXDWLRQV RI ���� V�

��� WR �� �JUDGXDWLRQV RI ����

* �VWDJH LQHIIHFWLYH�

��� WR ��� V �JUDGXDWLRQV RI ���� V�

7DEOH 5���� 7KHUPDO 3URWHFWLRQ $XWR�5HFORVH

1XPEHU RI $XWR�5HFORVXUHV 8S WR � GHOD\HG DXWR�UHFORVXUHV� '$5V

6HWWLQJ 5DQJHV 5HFODLP WLPH ��� WR ���� V �JUDGXDWLRQV RI ���� V�

7DEOH 5���� %UHDNHU )DLOXUH 3URWHFWLRQ

6HWWLQJ 5DQJHV 7ULJJHU FXUUHQW

'HOD\ IRU EDFN�XS FLUFXLW EUHDNHU WULS FRLO

'HOD\ IRU VXSHURUGLQDWHG FLUFXLW EUHDNHU

��� RI WKH PLQLPXP FXUUHQW ,!

�DGGUHVV �����

��� WR � V �JUDGXDWLRQV RI ���� V�

* �VWDJH LQHIIHFWLYH�

��� WR � V �JUDGXDWLRQV RI ���� V�

* �VWDJH LQHIIHFWLYH�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R�� &������*�����&�����

5HIHUHQFH 6HFWLRQ5

5 � � 6LHPHQV $* ¼ 1RYHPEHU ����

7DEOH 5����� 2YHUFXUUHQW 7LPH 3URWHFWLRQ DQG (PHUJHQF\ 2YHUFXUUHQW 7LPH 3URWHFWLRQ

6HWWLQJ 5DQJHV 2YHUFXUUHQW ,!!�,1
'HOD\ WLPH 7,!

���� WR ��� �JUDGXDWLRQV RI �����

� WR ��� V �JUDGXDWLRQV RI ���� V�

7ROHUDQFHV 0HDVXULQJ WROHUDQFHV DFFRUGLQJ WR ',1 9'( ����� 3DUW

���

�ZLWK VLQXVRLGDO PHDVXULQJ TXDQWLWLHV�

á� �

7DEOH 5����� 8VHU�'HILQHG $QQXQFLDWLRQV

1XPEHU �

6HWWLQJ 5DQJHV 'HOD\ WLPH �FDQ EH VHW VHSDUDWHO\ IRU HDFK VWDJH� � WR ���� V �JUDGXDWLRQV RI ��� V�

7DEOH 5����� )DXOW 5HFRUGLQJV

0HDVXULQJ 9DULDEOHV ,� 8

6WDUW 6LJQDO 7ULS� IDXOW GHWHFWLRQ� H[WHUQDO WULS VLJQDO DW ELQDU\ LQSXW� RSHUDWRU SDQHO� 3&

6WRUDJH 6WRUDJH PDQDJHPHQW

0D[� QXPEHU RI UHFRUGV DYDLODEOH DW WKH VDPH WLPH

6DPSOLQJ LQWHUYDO

0D[� VWRUDJH WLPH �WRWDO RI DOO UHFRUGV�

�� +]

�� +]

'\QDPLF ULQJ EXIIHU

�

�� VDPSOH YDOXHV SHU V\VWHP

SHULRG

� V

��� V

6HWWLQJ 5DQJHV 3UH�WULJJHU WLPH

3RVW�IDXOW WLPH

0D[� WLPH IRU RQH UHFRUGLQJ

���� WR ��� V �JUDGXDWLRQV RI ���� V�

���� WR ��� V �JUDGXDWLRQV RI ���� V�

��� WR � V �JUDGXDWLRQV RI ���� V�

7DEOH 5����� 0HDVXUHG 9DOXH 6XSHUYLVLRQ

6HWWLQJ 5DQJHV 7KUHVKROG IRU IDLOHG YROWDJH PRQLWRULQJ

'HOD\ WLPH

���� WR ��� 81 �JUDGXDWLRQV RI �����

� WR �� V �JUDGXDWLRQV RI ��� V�

7DEOH 5����� $GGLWLRQDO )XQFWLRQV

2SHUDWLRQDO PHDVXULQJ YDOXHV IRU &XUUHQW

9ROWDJH

)UHTXHQF\

&RQWDFW OLQH DQG DPELHQW WHPSHUDWXUHV

5HDFWDQFH� UHVLVWDQFH

$QJOH

, LQ $ SULPDU\ DQG LQ � ,1
8 LQ N9 SULPDU\ DQG LQ � 81
I LQ +]

7PS�FDW�� 7PS�DPE� LQ GHJUHHV &

5� ; LQ 8

� LQ GHJUHHV

0HDVXULQJ 5DQJHV � WR ���� ,1� � WR ���� 81

7ROHUDQFH $ �� RI WKH UHVSHFWLYH UDWHG YDOXH
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R�� &������*�����&�����

5HIHUHQFH 6HFWLRQ 5

5 � �6LHPHQV $* ¼ 1RYHPEHU ����

5�� 6WDQGDUGV DQG *XLGHOLQHV

7DEOH 5����� 6WDQGDUGV DQG *XLGHOLQHV

6SHFLILFDWLRQV� *XLGHOLQHV ',1 9'( ����� 3DUW ���� ,(& ������ ,(& �����

(OHFWULFDO SURWHFWLRQ DQG VDIHW\ UH�

TXLUHPHQWV

6DIHW\ UHTXLUHPHQWV

9'( ���� DQG ',1 �����

6SHFLDO UHTXLUHPHQWV

6KRFN�KD]DUG SURWHFWLRQ DFFRUGLQJ WR 9'( ����� 3DUW ���� 9%* �

3URWHFWLRQ FODVV

9'( ����� 3DUW �

,QVXODWLRQ 7HVWV

,(& ������ ',1 9'( ���� 3DUW ���

9ROWDJH WHVW �URXWLQH WHVW�� DOO FLUFXLWV H[FHSW DX[LOLDU\ YROW�

DJH

9ROWDJH WHVW �URXWLQH WHVW�� DX[LOLDU\ YROWDJH RQO\

6XUJH ZLWKVWDQG FDSDELOLW\ WHVW �W\SH WHVW�� DOO FLUFXLWV�

FODVV ,,,

� N9 �U�P�V�� �� +]

'& ��� N9

� N9 �SHDN�� ������ NV� ��� -�

� SRVLWLYH DQG � QHJDWLYH VXUJHV DW

ILYH�VHFRQG LQWHUYDOV

(0& 7HVWV RI 1RLVH ,PPXQLW\

�7\SH WHVWV�

6WDQGDUGV�

,(& ������ �SURGXFW VWDQGDUG�

(1 ������� �EDVLF VSHFLILFDWLRQ�

',1 9'( ���� 3DUW ���

+LJK�IUHTXHQF\ WHVW

',1 9'( ����� 3DUW ���� FODVV ,,,

,(& ��������� FODVV ,,,

'LVFKDUJH RI VWDWLF HOHFWULFLW\

,(& ��������� FODVV ,,,

(1 ���������� FODVV ,,,

5DGLDQW H[SRVXUH WR DQ 5) ILHOG� XQPRGXODWHG

,(& �������� �5HSRUW�� FODVV ,,,

5DGLDQW H[SRVXUH WR DQ 5) ILHOG� DPSOLWXGH�PRGXODWHG

(19 ������ FODVV ,,,

5DGLDQW H[SRVXUH WR DQ 5) ILHOG� SXOVH�PRGXODWHG

(19 ���� � (19 ������ FODVV ,,,

5DSLG WUDQVLHQW GLVWXUEDQFH YDULDEOHV�EXUVW

,(& ��������� FODVV ,,,

(1 ���������� FODVV ,,,

&RQGXFWHG 5)� DPSOLWXGH�PRGXODWHG

(19 ������ FODVV ,,,

��� N9 �SHDN YDOXH�� � 0+]�

U  �� NV� ��� VXUJHV SHU VHFRQG�

WHVW GXUDWLRQ � V

� N9�� N9 FRQWDFW GLVFKDUJH� � N9 DLU

GLVFKDUJH� ERWK SRODULWLHV� ��� S)� 5,
 ��� 8

�� 9�P� �� 0+] WR ��� 0+]

�� 9�P� �� 0+] WR ���� 0+]�

��� $0� � N+]�

�� 9�P� ��� 0+]� UHSHDW UDWH ����

+]� F�G�I ���

� N9� ���� QV� � N+]� EXUVW OHQJWK

�� PV� UHSHDW UDWH ��� PV� ERWK

SRODULWLHV� 5,  �� 8�

7HVW GXUDWLRQ � PLQ

�� 9�P� ��� N+] WR �� 0+]�

��� $0� � N+]�

(0& 7HVWV IRU (PLWWHG ,QWHUIHU�

HQFH

�7\SH WHVWV�

6WDQGDUGV�

(1 ������� �EDVLF VSHFLILFDWLRQ�

5DGLR LQWHUIHUHQFH YROWDJH

(1 ������ OLPLW YDOXH FODVV %

',1 9'( ����� 3DUW ��

,QWHUIHUHQFH ILHOG VWUHQJWK

(1 ������ OLPLW YDOXH FODVV %

',1 9'( ����� 3DUW ��

��� N+] WR �� 0+]

�� 0+] WR ���� 0+]

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R�� &������*�����&�����

5HIHUHQFH 6HFWLRQ5

5 � � 6LHPHQV $* ¼ 1RYHPEHU ����

7DEOH 5����� �&RQWLXHG�

0HFKDQLFDO 7HVW /RDGLQJ 2SHUDWLRQ

,(& ������� 7DEOH �

,(& ��������� 7DEOH �� FODVV �

7UDQVSRUW

',1 ,(& ��� 3DUWV � WR �� 7DEOH �

',1 ,(& ��������� 7DEOH �� FODVV �

6HLVPLF ORDGLQJ �HDUWKTXDNHV�

',1 ,(& ������

',1 ,(& ��������� 7DEOH �� FODVV �

61������ 3DUW �� 7DEOH � XQG �

6KRFN ORDGLQJ

',1 ,(& �������� 7DEOH �

',1 ,(& ��������� 7DEOH �

7HVW )F�

�� WR �� +]� DPSOLWXGH H[FXUVLRQ

����� PP� �� WR ��� +]� DPSOLWXGH

RI DFFHOHUDWLRQ ��� J� �� WR �� +]�

DPSOLWXGH H[FXUVLRQ �����PP� �� WR

���+]� DPSOLWXGH RI DFFHOHUDWLRQ

��� J

7HVW )F�

� WR � +]� DPSOLWXGH H[FXUVLRQ

��� PP� � WR ��� +]� DPSOLWXGH RI

DFFHOHUDWLRQ � J� �� WR ��� +]� DP�

SOLWXGH RI DFFHOHUDWLRQ � J

��� WR �� +]� DPSOLWXGH RI DFFHOHU�

DWLRQ ��� J� PDJQLILFDWLRQ IDFWRU .

RQ�VLWH �

7HVW (D�

$FFHOHUDWLRQ �� J� GXUDWLRQ �� PV

� SXOVHV LQ HDFK GLUHFWLRQ� DFFHOHU�

DWLRQ �� J� GXUDWLRQ �� PV

&OLPDWLF 6WUHVV �7HVWLQJ PHWKRGV RULHQWHG WRZDUGV EDVLF VSHFLILFDWLRQ

,(& ��� FRQGLWLRQV RI RSHUDWLRQ LQ DFFRUGDQFH ZLWK ,(&

���� 9'( ���� 3DUW ���� RU ,(& ����

3HUPLVVLEOH DPELHQW WHPSHUDWXUH IRU

RSHUDWLRQ

WUDQVSRUWDWLRQ

VWRUDJH

6WRUDJH DQG WUDQVSRUWDWLRQ LQ H[�ZRUNV SDFNDJLQJ

'DPS VWUHVV �GDPS KHDW LQ WKH IDFWRU\�

',1 ,(& ������

',1 ,(& �������

&RQGHQVDWLRQ LV QRW DOORZHG

�� WR ���E &

��� WR ���E &

��� WR ��E &

7HVW &E� 7  ��� E&� ��� UHO�

KXP��

� GD\V �PRGXOHV�

7HVW &D� 7  ��� E&� ��� UHO� KXP��

� GD\V �GHYLFHV�
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ��� s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R�� &������*�����&�����

5HIHUHQFH 6HFWLRQ 5

5 � �6LHPHQV $* ¼ 1RYHPEHU ����

5�� 2SHUDWLQJ &RQGLWLRQV

7KH UHOD\ LV GHVLJQHG IRU XVH LQ LQGXVWULDO HQYLURQPHQW� IRU LQVWDOODWLRQ LQ VWDQGDUG UHOD\ URRPV DQG FRPSDUW�
PHQWV VR WKDW ZLWK SURSHU LQVWDOODWLRQ HOHFWUR PDJQHWLF FRPSDWLELOLW\ �(0&� LV HQVXUHG� 7KH IROORZLQJ VKRXOG
DOVR EH KHHGHG�

- $OO FRQWDFWRUV DQG UHOD\V ZKLFK RSHUDWH LQ WKH VDPH FXELFOH RU RQ WKH VDPH UHOD\ SDQHO DV WKH GLJLWDO
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,Q JHQHUDO� \RX FDQ LQWHUFKDQJH SOXJ�LQ PRGXOHV ZKRVH RUGHU QXPEHUV DUH LGHQWLFDO XS WR WKH VODVK
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_����_'$5 7GHDG UXQ_$5� GHDG WLPH IRU '$5 LV UXQQLQJ _ _ _ 27_
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$�� 5HIHUHQFH 7DEOHV

$SSHQGL[ $�� FRQWDLQV UHIHUHQFH WDEOHV IRU

- IXQFWLRQ SDUDPHWHUV�
- WHVW�FRPPLVVLRQLQJ DLGV�
- DGGUHVVHV IRU DQQXQFLDWLRQV� PHDVXUHG YDOXHV� HWF��
- FRQILJXUDWLRQ SDUDPHWHUV�
- RSHUDWLRQDO FRQWURO RI WKH GHYLFH�

7KH IROORZLQJ WDEOHV OLVW WKH WH[WV IRU WKH PD[LPXP VFRSH RI GHYLFH IXQFWLRQV� ,Q LQGLYLGXDO FDVHV� WKH
V\VWHP GLVSOD\V RQO\ WKH GDWD WKDW DSSOLHV WR WKH UHVSHFWLYH YHUVLRQ�

5HIHUHQFH 7DEOH IRU )XQFWLRQDO 3DUDPHWHUV �6$��;
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72:$5'6 %86%$5 > @ 7RZDUGV EXVEDU

���� 8Q 35,0$5< 3ULPDU\ UDWHG YROWDJH
PLQ� ���� N9
PD[� ������ BBBB

���� 8Q 6(&21'� 6HFRQGDU\ UDWHG YROWDJH
PLQ� ��� 9
PD[� ��� BBBB

���� ,Q 35,0$5< 3ULPDU\ UDWHG FXUUHQW
PLQ� �� $
PD[� ����� BBBB

���� 7UHW�$O5HO 0LQLPXP UHWHQWLRQ WLPH RI DODUP UHOD\
PLQ� ���� V
PD[� ���� BBBB

���� 7�&/26( 0D[LPXP FORVH FRPPDQG GXUDWLRQ
PLQ� ���� V
PD[� ����� BBBB

���� 7 75,3 0LQLPXP WULS FRPPDQG GXUDWLRQ
PLQ� ���� V
PD[� ����� BBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[$

$ � �� 6LHPHQV $* ¼ 1RYHPEHU ����

���� ',67$1&( 3527(&7,21

���� ',67�3527� 'LVWDQFH SURWHFWLRQ IXQFWLRQ
21 > @ RQ
2)) > @ RII

���� 5$5 �! =�% 'LVWDQFH ]RQH =�% HIIHFWLYH EHIRUH �VW 5$5
<(6 > @ \HV
12 > @ QR

���� '$5 �! =�/ 'LVWDQFH ]RQH =�/ HIIHFWLYH EHIRUH '$5
<(6 > @ \HV
12 > @ QR

���� =� =RQH =�� ,PSHGDQFH
PLQ� ���� W
PD[� ������ BBBB

���� =� 5(9 =RQH =�� ,PSHGDQFH UHYHUVH
PLQ� ���� W
PD[� ������ BBBB

���� =�% =RQH =�%� ,PSHGDQFH
PLQ� ���� W
PD[� ������ BBBB

���� =�% 5(9 =RQH =�%� ,PSHGDQFH UHYHUVH
PLQ� ���� W
PD[� ������ BBBB

���� =�/ =RQH =�/� ,PSHGDQFH
PLQ� ���� W
PD[� ������ BBBB

���� =�/ 5(9 =RQH =�/� ,PSHGDQFH UHYHUVH
PLQ� ���� W
PD[� ������ BBBB

���� =� =RQH =�� ,PSHGDQFH
PLQ� ���� W
PD[� ������ BBBB

���� =� 5(9 =RQH =�� ,PSHGDQFH UHYHUVH
PLQ� ���� W
PD[� ������ BBBB

���� ,! &XUUHQW WKUHVKROG IRU HQDEOH LPSHGDQFH ]RQHV
PLQ� ��� ,�,Q
PD[� ��� BBBB

���� $1*/( =�D =RQH =�� $QJOH DOSKD
PLQ� ��� �
PD[� �� BBBB

���� $1*/( =�E =RQH =�� $QJOH EHWD
PLQ� �� �
PD[� ��� BBBB

���� $1*/( =�D =RQH =�� $QJOH DOSKD
PLQ� ��� �
PD[� �� BBBBwww . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[ $

$ � ��6LHPHQV $* ¼ 1RYHPEHU ����

���� $1*/( =�E =RQH =�� $QJOH EHWD
PLQ� �� �
PD[� ��� BBBB

���� 7� =RQH =�� 'HOD\ WLPH
PLQ� ���� V
PD[� ������ BBBB

���� 7�% =RQH =�%� 'HOD\ WLPH
PLQ� ���� V
PD[� ������� BBBB

���� 7�/ =RQH =�/� 'HOD\ WLPH
PLQ� ���� V
PD[� ������� BBBB

���� 7�. =RQH =�� 'HOD\ WLPH VKRUW�FLUFXLW
PLQ� ���� V
PD[� ������� BBBB

���� 7�/ =RQH =�� 'HOD\ WLPH RYHUORDG
PLQ� ���� V
PD[� ������� BBBB

���� ',5(&� =� =RQH =�� 'LUHFWLRQ
)25:$5'6 > @ )RUZDUGV
121�',5(&7,21$/ > @ 1RQ�GLUHFWLRQDO

���� ',5(&� =� =RQH =�� 'LUHFWLRQ
)25:$5'6 > @ )RUZDUGV
121�',5(&7,21$/ > @ 1RQ�GLUHFWLRQDO

���� G,�G7 6KRUW�FLUFXLW GHWHFWLRQ �GL�GW�
PLQ� ���
PD[� ����� BBBB

���� 0$1� &/26( 'LVWDQFH SURWHFWLRQ HIIHFW� 0DQXDO FORVH
=��=� 81'(/$<(' > @ =��=� XQGHOD\HG
,1())(&7,9( > @ ,QHIIHFWLYH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� (0(5*(1&< 29(5&855(17 3527

���� (0(5�2�& 6WDWH RI HPHUJHQF\ RYHUFXUUHQW SURWHFWLRQ
21 > @ RQ
2)) > @ RII

���� ,!! 2YHUFXUUHQW WKUHVKROG �'7� ,!!
PLQ� ���� ,�,Q
PD[� ���� BBBB

���� 7,!! 'HOD\ WLPH IRU ,!! 7,!!
PLQ� ���� V
PD[� ������ BBBB

���� 0$1� &/26( 2YHUFXUUHQW VWDJH HIIHFW� 0DQXDO FORVH
,!! 81'(/$<(' > @ ,!! XQGHOD\HG
,1())(&7,9( > @ ,QHIIHFWLYH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBwww . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[$

$ � �� 6LHPHQV $* ¼ 1RYHPEHU ����

���� +,*+�63((' 29(5&855(17 ,!!!

���� 2�& ,!!! 6WDWH RI KLJK�VSHHG FXUUHQW SURWHFWLRQ ,!!!
21 > @ RQ
2)) > @ RII

���� ,!!! +LJKVHW R�F WKUHVKROG ,!!!
PLQ� ��� ,�,Q
PD[� ���� BBBB

���� 7,!!! 'HOD\ WLPH IRU ,!!! 7,!!!
PLQ� ����� V
PD[� ������� BBBB

���� 0$1� &/26( +LJK�VSHHG 2�& VWDJH HIIHFW�� 0DQXDO FORVH
,!!! 81'(/$<(' > @ ,!!! XQGHOD\HG
,1())(&7,9( > @ ,QHIIHFWLYH

���� 9$/8( ,!!! +LJK�VSHHG 2�& PHDVXUHPHQW SURFHVVLQJ
:,7+287 +$5021� > @ :LWKRXW KDUPRQLFV
:,7+ +$5021,&6 > @ :LWK KDUPRQLFV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 7+(50$/ 3527(&7,21

���� 7+(50�3527 6WDWH RI WKHUPDO SURWHFWLRQ
21 > @ RQ
2)) > @ RII

���� 7$8 &RQWDFW OLQH WLPH IDFWRU 7$8
PLQ� ��� PLQ
PD[� ���� BBBB

���� /,0,7 &855 /LPLW FXUUHQW ,�,Q FDWHQDU\
PLQ� ���� ,�,Q
PD[� ���� BBBB

���� 7(03� 5,6( 7HPSHUDWXUH ULVH RI FDWHQDU\
PLQ� � .
PD[� ��� BBBB

���� 7(03�(1' 0$;� SHUPLWWHG WHPSHUDWXUH RI FDWHQDU\
PLQ� �� �&
PD[� ��� BBBB

���� 703� $/$50 7HPSHUDWXUH DODUP VWDJH
PLQ� �� �&
PD[� ��� BBBB

���� 7RQ�7HQG &RROLQJ IDFWRU 7RQ�7HQG
PLQ� ����
PD[� ���� BBBB

���� )$&7��&$7� &RUUHFWLRQ IDFWRU IRU �QG FDWHQDU\
PLQ� ���
PD[� ��� BBBB

���� )$&7��&$7� &RUUHFWLRQ IDFWRU IRU �UG FDWHQDU\
PLQ� ���
PD[� ��� BBBBwww . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[ $

$ � ��6LHPHQV $* ¼ 1RYHPEHU ����

���� 9$/�$0%703 )L[HG UHIHUHQFH WHPS� IRU WKHUPDO SURWHFWLRQ
PLQ� ��� �&
PD[� �� BBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� '(/$<7,0(6 $1181&,$7,216

���� 7�$QQXQF�� 'HOD\ WLPH IRU �VW XVHU GHILQHG DQQXQFLDWLRQ
PLQ� ���� V
PD[� ����� BBBB

���� 7�$QQXQF�� 'HOD\ WLPH IRU �QG XVHU GHILQHG DQQXQFLDWLRQ
PLQ� ���� V
PD[� ����� BBBB

���� 7�$QQXQF�� 'HOD\ WLPH IRU �UG XVHU GHILQHG DQQXQFLDWLRQ
PLQ� ���� V
PD[� ����� BBBB

���� 7�$QQXQF�� 'HOD\ WLPH IRU �WK XVHU GHILQHG DQQXQFLDWLRQ
PLQ� ���� V
PD[� ����� BBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 0($6�9$/8( 683(59,6,21

���� /,0,7 8� 7KUHVKROG IRU IDLOHG YROWDJH PRQLWRULQJ
PLQ� ���� 8�8Q
PD[� ���� BBBB

���� 7 )$,/(' 9 'HOD\ WLPH IRU IDLOHG YROWDJH PRQLWRULQJ
PLQ� � V
PD[� ���� BBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� $8725(&/26( )81&7,21

���� $5 )81&7 $XWR�UHFORVH IXQFWLRQ
21 > @ RQ
2)) > @ RII

���� $5 %/2 5(9 $XWR�UHFORVH EORFN ZLWK UHYHUVH IDXOWV
12 > @ QR
<(6 > @ \HV

���� 0& %/2&. $XWR�UHFORVH EORFN ZLWK PDQXDO FORVH
<(6 > @ \HV
12 > @ QR

���� , /,0,7 $5 &XUUHQW WKUHVKROG IRU EORFNLQJ $5
PLQ� � ,�,Q
PD[� ���� BBBB

���� 7�5(&/$,0 5HFODLP WLPH DIWHU VXFFHVVIXO $5
PLQ� ���� V
PD[� ������ BBBB

���� 7�%/2&. 0& %ORFNLQJ GXUDWLRQ ZLWK PDQXDO FORVH
PLQ� ���� V
PD[� ������ BBBBwww . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[$

$ � �� 6LHPHQV $* ¼ 1RYHPEHU ����

���� 35* ,!!!$5 $5�SURJUDP IRU KLJK�VSHHG 2�&
5$5 21/< > @ 5$5 RQO\
5$5 $1' '$5 > @ 5$5 DQG '$5

���� 5$5 7�$&7� 5DSLG DXWR�UHFORVH DFWLRQ WLPH
PLQ� ���� V
PD[� �������� BBBB

���� 5$5 7�'($' 5$5 GHDG WLPH
PLQ� ���� V
PD[� ������ BBBB

���� '$5 1R� 1XPEHU RI '$5 VKRWV
PLQ� �
PD[� � BBBB

���� '$5 7�$&7� 'HOD\HG DXWR�UHFORVH DFWLRQ WLPH
PLQ� ���� V
PD[� �������� BBBB

���� '$5 7�'($' '$5 GHDG WLPH
PLQ� ���� V
PD[� ������� BBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 7+(50$/ $8725(&/26(�)&7�

���� 7+(50� $5 $XWR�UHFORVH IXQFWLRQ IRU WKHUPDO SURWHFWLRQ
21 > @ RQ
2)) > @ RII

���� 7+�$5 1R� 1R� RI $5 VKRWV DIWHU WULS WKHUPDO�SURWHFWLRQ
PLQ� �
PD[� � BBBB

���� 7�5(&/�7+ 5HFODLP WLPH DIWHU VXFFHVVIXO WKHUPDO�$5
PLQ� ���� V
PD[� ������� BBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� )$8/7 /2&$7,21

���� 67$57 6WDUW FRQGLWLRQ IRU IDXOW ORFDWRU
75,3 &200$1' > @ 7ULS FRPPDQG
'523�2)) RU 75,3 > @ 'URS�RII RU WULS

���� ;� 6(& 5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ �
PLQ� ���� W�NP
PD[� ����� BBBB

���� G� /LQHOHQJWK RI VHFWLRQ �
PLQ� ��� NP
PD[� ����� BBBB

���� ;� 6(& 5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ �
PLQ� ���� W�NP
PD[� ����� BBBB

���� G� /LQHOHQJWK RI VHFWLRQ �
PLQ� ��� NP
PD[� ����� BBBBwww . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[ $

$ � ��6LHPHQV $* ¼ 1RYHPEHU ����

���� ;� 6(& 5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ �
PLQ� ���� W�NP
PD[� ����� BBBB

���� G� /LQHOHQJWK RI VHFWLRQ �
PLQ� ��� NP
PD[� ����� BBBB

���� ;� 6(& 5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ �
PLQ� ���� W�NP
PD[� ����� BBBB

���� G� /LQHOHQJWK RI VHFWLRQ �
PLQ� ��� NP
PD[� ����� BBBB

���� ;� 6(& 5HDFWDQFH SHU XQLW OHQJWK RI VHFWLRQ �
PLQ� ���� W�NP
PD[� ����� BBBB

���� G� /LQHOHQJWK RI VHFWLRQ �
PLQ� ��� NP
PD[� ����� BBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� %5($.(5 )$,/85( 3527(&�

���� %�) 3527� &% IDLOXUH SURWHFWLRQ ZLOO EH DFWLYDWHG E\
2)) > @ RII
21� ,17(51�67$57 > @
2Q� LQWHUQDO VWDUW
21� (;7(51�67$57 > @ 2Q� H[WHUQDO VWDUW
21� ,17� 25 (;7� > @ 2Q� LQW�RU H[W�VWDUW

���� 7�63�%�) 'HOD\ WLPH IRU EDFN�XS WULS
PLQ� ���� V
PD[� ������ BBBB

���� 7�83�%�) 'HOD\ WLPH IRU VXSHURUGLQDWHG SURWHFW� UHOD\V
PLQ� ���� V
PD[� ������ BBBB
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[$

$ � �� 6LHPHQV $* ¼ 1RYHPEHU ����

7HVWV DQG &RPPLVVLRQLQJ $LGV �6$��;

���� 7(676

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 7+(50$/ 3527(&7,21 7(676

���� &$/�703�&$7 &OHDULQJ WKH FDOFXODWHG WHPS� RI FDWHQDU\

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� &% 7(67 75,3�&/26( &<&/(

���� &% 7(67 &LUFXLW EUHDNHU WHVW ZLWK $5 �PDLQ &%�

���� &% 7(67 &LUFXLW EUHDNHU WHVW ZLWK $5 �VSDUH &%�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� &% 7(67 /,9( 75,3

���� &% 75,3 &LUFXLW EUHDNHU WULS WHVW PDLQ FLUFXLW EUHDNHU

���� &% 75,3 &% WULS WHVW VSDUH FLUFXLW EUHDNHU

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 7(67 )$8/7 5(&25',1*

���� )$8/7 5(&� ,QLWLDWLRQ RI IDXOW UHFRUGLQJ
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[ $

$ � ��6LHPHQV $* ¼ 1RYHPEHU ����

$QQXQFLDWLRQV� 0HDVXUHG 9DOXHV HWF� �6$��;

���� $1181&,$7,216

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 23(5$7,21$/ $1181&,$7,216

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� /$67 )/7 72 �UG /$67 )$8/7

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� �WK /$67 72 �WK /$67 )$8/7

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� �WK /$67 72 �WK /$67 )$8/7

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� ��WK /67 72 ��WK /$67 )$8/7

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� &% 23(5$7� 67$7,67,&6

���� 7+�$5 1R� RI $5 FRPPDQGV� WKHUP� SURW�
���� $5 5$5 1R� RI DXWR�UHFORVH FRPPDQGV� 5$5
���� $5 '$5 1R� RI DXWR�UHFORVH FRPPDQGV� '$5
���� 7ULS 1R  1XPEHU RI WULS FRPPDQGV LVVXHG
���� B,�,Q $FFXPXODWHG LQWHUUXSWHG FXUU� ,�,Q
���� ,�,Q /DVW WULS FXUUHQW ,�,Q 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 23(5$7,21$/ 0($685(' 9$/8(6

���� ,  2SHUDWLRQDO PHDVXUHPHQW� ,  
���� 8  2SHUDWLRQDO PHDVXUHPHQW� 8  
���� 7PS�FDW 2SHUDW� PHDV� WHPS� RI FDWHQDU\
���� 7PS�DPE 2SHUDW� PHDV� DPELHQW WHPSHUDWXUH
���� ,>�@ 2SHUDWLRQDO PHDVXUHPHQW� ,>�@ 
���� 8>�@ 2SHUDWLRQDO PHDVXUHPHQW�8>�@ 
���� I >+]@ )UHTXHQF\ I >+]@  
���� 5>B@ 5HVLVWDQFH
���� ;>B@ 5HDFWDQFH
���� 3KL>�@ 3RZHU DQJOH
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[$

$ � �� 6LHPHQV $* ¼ 1RYHPEHU ����

5HIHUHQFH 7DEOH IRU &RQILJXUDWLRQ 3DUDPHWHUV �6$��;

���� 0$56+$//,1*

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 0$56+$//,1* %,1$5< ,13876

���� %,1$5< ,1387 � %LQDU\ LQSXW �

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

���� %,1$5< ,1387 � %LQDU\ LQSXW �

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

���� %,1$5< ,1387 � %LQDU\ LQSXW �

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

���� %,1$5< ,1387 � %LQDU\ LQSXW �

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

���� %,1$5< ,1387 � %LQDU\ LQSXW �

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB

���� %,1$5< ,1387 � %LQDU\ LQSXW �

BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBB
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[ $

$ � ��6LHPHQV $* ¼ 1RYHPEHU ����

���� )$8/7 5(&25',1*6

���� ,1,7,$7,21 ,QLWLDWLRQ RI GDWD VWRUDJH
6725$*( %< )'� > @ 6WRUDJH E\ IDXOW GHW
6725$*( %< 75,3 > @ 6WRUDJH E\ WULS
67$57 :,7+ 75,3 > @ 6WDUW ZLWK WULS

���� 6&23( 6FRSH RI VWRUHG GDWD
)$8/7 (9(17 > @ )DXOW HYHQW
)$8/7 ,1 32:�6<6 > @ )DXOW LQ SRZHU V\VW�

���� 7�0$; 0D[LPXP WLPH SHULRG RI D IDXOW UHFRUGLQJ
PLQ� ���� V
PD[� ���� BBBB

���� 7�35( 3UH�WULJJHU WLPH IRU IDXOW UHFRUGLQJ
PLQ� ���� V
PD[� ���� BBBB

���� 7�3267 3RVW�IDXOW WLPH IRU IDXOW UHFRUGLQJ
PLQ� ���� V
PD[� ���� BBBB

���� 7�%,1$5< ,1 6WRUDJH WLPH E\ LQLWLDWLRQ YLD ELQDU\ LQSXW
PLQ� ���� V
PD[� ������ BBBB

���� 7�.(<%2$5' 6WRUDJH WLPH E\ LQLWLDWLRQ YLD NH\ERDUG
PLQ� ���� V
PD[� ���� BBBB

���� 6<6 /(1*7+ /HQJWK RI IDXOW UHFRUG �IRUPHU /6$�
��� 9$/8(6 ),; > @ ��� YDOXHV IL[
� ���� 9$/� 9$5 > @ � ���� YDO� YDU

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 6&23( 2) )81&7,216

���� ',67� 3527� 'LVWDQFH SURWHFWLRQ
(;,67 > @ ([LVWHQW
121�(;,67 > @ 1RQ�H[LVWHQW

���� (0(5*� 2�& (PHUJHQF\ RYHUFXUUHQW WLPH SURWHFWLRQ
(;,67 > @ ([LVWHQW
121�(;,67 > @ 1RQ�H[LVWHQW

���� +63((' ,!!! +LJK�VSHHG RYHUFXUUHQW SURWHFWLRQ
121�(;,67 > @ 1RQ�H[LVWHQW
(;,67 > @ ([LVWHQW

���� 7+(50�3527� 7KHUPDO SURWHFWLRQ
121�(;,67 > @ 1RQ�H[LVWHQW
(;,67 > @ ([LVWHQW

���� 703�6(16,1* 2XWGRRU WHPSHUDWXUH VHQVLQJ
121�(;,67 > @ 1RQ�H[LVWHQW
����& 72 ����& > @ ����& WR ����&
����& 72 ����& > @ ����& WR ����&
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[$

$ � �� 6LHPHQV $* ¼ 1RYHPEHU ����

���� ,17(51$/ $5 ,QWHUQDO DXWR�UHFORVH IXQFWLRQ
121�(;,67 > @ 1RQ�H[LVWHQW
(;,67 > @ ([LVWHQW

���� ,17� 7+�$5 ,QWHUQDO $5�IXQFWLRQ IRU WKHUPDO SURWHFWLRQ
121�(;,67 > @ 1RQ�H[LVWHQW
(;,67 > @ ([LVWHQW

���� )$8/7 /2&$7 )DXOW ORFDWRU
121�(;,67 > @ 1RQ�H[LVWHQW
(;,67 > @ ([LVWHQW

���� 3$5$0� &�2 3DUDPHWHU FKDQJH�RYHU
121�(;,67 > @ 1RQ�H[LVWHQW
(;,67 > @ ([LVWHQW

���� 12� 2) 6(&7 7RWDO QXPEHU RI VHFWLRQV
� 6(&7,21 > @ � OLQH VHFWLRQ
� 6(&7,216 > @ � OLQH VHFWLRQV
� 6(&7,216 > @ � OLQH VHFWLRQV
� 6(&7,216 > @ � OLQH VHFWLRQV
� 6(&7,216 > @ � OLQH VHFWLRQV

���� )5(48(1&< 5DWHG V\VWHP IUHTXHQF\
I1 �� +] > @ I1 �� +]
I1 �� +] > @ I1 �� +]

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� '(9,&( &21),*85$7,21

���� &% 7(67 6(/ 6ZLWFK IXQFWLRQDO WHVW FLUFXLW EUHDNHU
0$,1 &% > @ 0DLQ FLUFXLW EUHDNHU
63$5( &% > @ 6SDUH &%
0$,1 � 63$5( &% > @ 0DLQ DQG VSDUH &%

���� 5(63216( %, 5HVSRQVH�OHYHO IRU ELQDU\ LQSXW
('*(�75,**(5(' > @ (GJH WULJJHUHG
&217,1� 6,*1$/ > @ &RQWLQXRV VLJQDO

���� )81&�6:,�%< )XQFWLRQ VZLWFK E\
%,1$5< ,1387 > @ %LQDU\ LQSXW
7(/(*5$0 > @ 7HOHJUDP
%/2&.(' > @ EORFNHG

���� $5 Z� ',67� $XWR�UHFORVH ZLWK GLVWDQFH SURWHFWLRQ
:,7+ $5 > @ :LWK $5
:,7+287 $5 > @ :LWKRXW $5

���� $5 Z�,!!! $5 LQLWLDWHG E\ KLJK VSHHG 2�&
:,7+287 $5 > @ :LWKRXW $5
:,7+ $5 > @ :LWK $5

���� $5 Z� (0(5* $XWR�UHFORVH ZLWK HPHUJHQF\ RYHUFXUUHQW SURW�
:,7+287 $5 > @ :LWKRXW $5
:,7+ $5 > @ :LWK $5

���� $5 Z� (;7� $XWR�UHFORVH ZLWK H[W� WULS YLD ELQDU\ LQSXW
:,7+287 $5 > @ :LWKRXW $5
:,7+ $5 > @ :LWK $5www . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[ $

$ � ��6LHPHQV $* ¼ 1RYHPEHU ����

2SHUDWLRQDO 'HYLFH &RQWURO )DFLOLWLHV �6$��;

���� '(9,&( &21752/

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 6(77,1* 5($/ 7,0( &/2&.

���� '$7( � 7,0( $FWXDO GDWH DQG WLPH

���� '$7( 6HWWLQJ QHZ GDWH

���� 7,0( 6HWWLQJ QHZ WLPH

���� ',))� 7,0( 6HWWLQJ GLIIHUHQFH WLPH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 5(6(7

���� 5(6(7 5HVHW RI /(' PHPRULHV

���� 5(6(7 5HVHW RI RSHUDWLRQDO DQQXQFLDWLRQ EXIIHU

���� 5(6(7 5HVHW RI IDXOW DQQXQFLDWLRQ EXIIHU

���� 5(6(7 5HVHW RI &% RSHUDWLRQ FRXQWHUV

���� 5(6(7 5HVHW RI WKH WRWDO RI LQWHUUXSWHG FXUUHQWV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 6<6�9'(: $1181&��0($6�9$/

���� 6<6 7(67 7HVWLQJ YLD V\VWHP�LQWHUIDFH
2)) > @ RII
21 > @ RQ

���� 6<6 %/2&. %ORFNLQJ RI PRQLWRULQJ GLUHFWLRQ YLD V\V��LQW�
2)) > @ RII
21 > @ RQ

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 3$5$0(7(5 &+$1*(�29(5

���� $&7,9 3$5$0 $FWXDO DFWLYH SDUDPHWHU VHW

���� $&7,9$7,1* $FWLYDWLRQ RI SDUDPHWHU VHW
6(7 $ > @ 6HW D
6(7 % > @ 6HW E
6(7 & > @ 6HW F
6(7 ' > @ 6HW G
6(7 %< %,1�,1387 > @ 6HW YLD ELQDU\ LQSXW
6(7 %< /6$ &2175 > @ 6HW E\ OVD FRQWURO

���� &23< &RS\ RULJLQDO SDUDPHWHU VHW WR VHW $

���� &23< &RS\ RULJLQDO SDUDPHWHU VHW WR VHW %

���� &23< &RS\ RULJLQDO SDUDPHWHU VHW WR VHW &

���� &23< &RS\ RULJLQDO SDUDPHWHU VHW WR VHW '

���� &23< &RS\ SDUDPHWHU VHW $ WR VHW %

���� &23< &RS\ SDUDPHWHU VHW $ WR VHW &www . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9 ���s ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

$SSHQGL[$

$ � �� 6LHPHQV $* ¼ 1RYHPEHU ����

���� &23< &RS\ SDUDPHWHU VHW $ WR VHW '

���� &23< &RS\ SDUDPHWHU VHW % WR VHW $

���� &23< &RS\ SDUDPHWHU VHW % WR VHW &

���� &23< &RS\ SDUDPHWHU VHW % WR VHW '

���� &23< &RS\ SDUDPHWHU VHW & WR VHW $

���� &23< &RS\ SDUDPHWHU VHW & WR VHW %

���� &23< &RS\ SDUDPHWHU VHW & WR VHW '

���� &23< &RS\ SDUDPHWHU VHW ' WR VHW $

���� &23< &RS\ SDUDPHWHU VHW ' WR VHW %

���� &23< &RS\ SDUDPHWHU VHW ' WR VHW &

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� 23(5$7,1* 6<67(0 &21752/

���� 021,725 0RQLWRU
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9��� � ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

,1'(; ;

; � �6LHPHQV $* ¼ 1RYHPEHU ����

$
$FWLRQ 7LPH� � � ��
$GGLWLRQDO )XQFWLRQV

7HFKQLFDO 'DWD� 5 � �

7ULJJHULQJ &KHFN )XQFWLRQV� � � ��

8VHU�'HILQHG $QQXQFLDWLRQV� � � ��

8VHU�'HILQHG /RJLF )XQFWLRQV� � � ��
$GGUHVVHV

ZKLFK UHTXLUH QXPHULFDO LQSXW� � � �

ZKLFK UHTXLUH WH[W LQSXW� � � �

ZLWKRXW DQ 2SHUDWRU ,QSXW� � � �
$QQXQFLDWLRQV

$QQXQFLDWLRQV IRU &LUFXLW %UHDNHU 2SHUDWLQJ 6WDWLVWLFV� � � ��

)DXOW $QQXQFLDWLRQV� � � ��

*HQHUDO� � � ��

2SHUDWLRQDO $QQXQFLDWLRQV� � � ��

5HVHWWLQJ RI� � � ��
$QQXQFLDWRU 5HOD\V� 8VHU�'HILQHG $QQXQFLDWLRQV� � � ��
$SSOLFDWLRQ� 2YHUYLHZ� � � �
$XWR�5HFORVH $5

$XWR�5HFORVH &\FOHV� � � ��

%LQDU\ ,QSXW DQG 2XWSXW )XQFWLRQV� � � ��

%ORFNLQJ� � � ��

&RQQHFWLRQ ZLWK 3URWHFWLRQ )XQFWLRQV� � � ��

([HFXWLRQ� � � ��

)DXOW $QQXQFLDWLRQV� � � ��

)ORZ &KDUW� 6XFFHVVIXO� � � ��

)ORZ &KDUW� 8QVXFFHVVIXO� � � ��

2SHUDWLRQDO $QQXQFLDWLRQV� � � ��

3URJUDPV DQG 7LPH 7HUPV� � � ��

6HWWLQJV� � � ��

7HFKQLFDO 'DWD� 5 � �

7HVWLQJ WKH $5� � � ��
$XWRPDWLF 5HFORVH $5� *HQHUDO� � � ��
$XWRPDWLF 5HFORVLQJ� $:(� 2YHUYLHZ RI )XQFWLRQV� � � �
$X[LOLDU\ DQG 5HIHUHQFH 9ROWDJHV� � � �

%
%LQDU\ ,QSXWV

$GDSWLQJ WKH &RQWURO 9ROWDJH� � � �

%0DUVKDOOLQJ SRVVLELOLWLHV� � � ��

'HIDXOW 6HWWLQJV� � � ��

'LUHFW 5HWXUQ ,QIRUPDWLRQ� � � ��

0DUVKDOOLQJ� � � ��

8VHU�'HILQHG $QQXQFLDWLRQV� � � ��
%LQDU\ 2XWSXWV� � � ��
%ORFN 'LDJUDP

�6$���� 5 � ��

�6$���� 5 � ��
%UHDNHU )DLOXUH 3URWHFWLRQ

)DXOW $QQXQFLDWLRQV� � � ��

)XQFWLRQ� � � ��

/RJLF 'LDJUDP� � � ��

2SHUDWLRQDO $QQXQFLDWLRQ� � � ��

6HWWLQJV� � � ��

7HFKQLFDO 'DWD� 5 � �

&
&HQWUDO )XQFWLRQV� � � �
&KDQJH LQ WKH 2YHUWHPSHUDWXUH� &DOFXODWLRQ� � � ��
&KDUDFWHULVWLFV� 2YHUYLHZ� � � �
&LUFXLW %UHDNHU

$QQXQFLDWLRQV RI &LUFXLW %UHDNHU 7HVWLQJ� � � ��

&KHFNLQJ� � � ��

2SHUDWLRQDO $QQXQFLDWLRQV RI 3DUDPHWHU
&KDQJHRYHU DQG &RQWURO� � � ��

7HVWLQJ 7ULS�&ORVH &\FOH� � � ��

7ULS 7HVWLQJ� � � ��
&LUFXLW %UHDNHU 2SHUDWLQJ 6WDWLVWLFV� $QQXQFLDWLRQV� � � ��
&LUFXLW�%UHDNHU )DLOXUH 3URWHFWLRQ 6\VWHP� 2YHUYLHZ RI
)XQFWLRQV� � � �

&ORFN &KLS

3RVLWLRQ RQ WKH %DVLF &DUG� � � �

5HSODFLQJ WKH� � � �
&RPPDQG &LUFXLWV� � � �
&RPPDQG 5HOD\

&RPPDQG &LUFXLW� � � �

+DUGZDUH 0RQLWRULQJ� � � �

,QVWDQWDQHRXV 5HOHDVH� � � �
&RPPLVVLRQLQJ� � � ��
&RPPLVVLRQLQJ XVLQJ 3ULPDU\ 4XDQWLWLHV� &XUUHQW DQG
9ROWDJH 7HVWLQJ� � � ��

&RPPLVVLRQLQJ ZLWK 3ULPDU\ 4XDQWLWLHV

&LUFXLW %UHDNHU 7HVW 7ULS�&ORVH &\FOH� � � ��

'LUHFWLRQDO 7HVWLQJ ZLWK /RDG &XUUHQW� � � ��

7ULS 7HVWLQJ ZLWK WKH &LUFXLW %UHDNHU� � � ��
&RQILJXUDWLRQ

&RQILJXUDWLRQ RI WKH 6HULDO ,QWHUIDFHV� � � �

2SHUDWRU )XQFWLRQV� � � �

3URWHFWLYH )XQFWLRQV� � � ��

6HWWLQJ 2SHUDWLRQDO 3DUDPHWHUV� � � �

6HWWLQJV IRU )DXOW 5HFRUGLQJ� � � ��
&RQQHFWLRQ� � � �

7HUPLQDO &RQQHFWLRQ 'LDJUDP IRU �6$���� 5 � ��

7HUPLQDO &RQQHFWLRQ 'LDJUDP IRU �6$���� 5 � ��
&RQQHFWLRQV

&KHFNLQJ� � � �

&RQQHFWLQJ 3OXJV RI �6$���� 5 � ��

&RQQHFWLQJ 3OXJV RI �6$���� 5 � ��

2YHUYLHZ� � � �
&RQVWUXFWLRQ� � � �
&RXQWLQJ WKH 7ULJJHULQJ DQG 6ZLWFK�2Q &RPPDQGV� 2YHUYLHZ RI
)XQFWLRQV� � � �

'
'DWD &RQQHFWLRQ� &KHFNLQJ� � � �
'DWD 6WRUDJH DQG 7UDQVIHU� 2YHUYLHZ RI )XQFWLRQV� � � �
'DWH DQG 7LPH� 6HWWLQJ DQG 6\QFKURQL]LQJ WKH� � � ��
'HDG 7LPH� � � ��
'HIDXOW 6HWWLQJV

%LQDU\ ,QSXWV� � � ��

,QGLFDWLRQV� � � ��

6LJQDO 5HOD\V� � � ��
'HOD\HG $XWR�5HFORVH� � � ��
'HVLJQV� � � �www . 
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1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ �6$������� 9��� � ,QVWUXFWLRQ 0DQXDO 2UGHU 1R� &������*�����&�����

,1'(;;

; � � 6LHPHQV $* ¼ 1RYHPEHU ����

'HYLFH

&RUUHFWLYH 0DLQWHQDQFH� � � �

*HQHUDO 'HYLFH 'DWD� 5 � �

*HQHUDO )DXOW $QQXQFLDWLRQV� � � ��

*HQHUDO 2SHUDWLRQDO $QQXQFLDWLRQV� � � ��

,QWHUFKDQJHDELOLW\� 5 � �

2SHUDWLQJ &RQGLWLRQV� 5 � �

3UHVHQWDWLRQ RI WKH )URQW 3DQHO� � � �

6HWWLQJ RI� � � ��

6WRUDJH� � � �

8QSDFNLQJ DQG 5HSDFNLQJ� � � �
GL�GW 6WDJH� � � �
'LDJUDPV RI %LQDU\ ,QSXWV DQG 2XWSXWV� )DXOW /RFDWLRQ� � � ��
'LPHQVLRQV� � � �
'LUHFWLRQ 'HWHUPLQDWLRQ� � � �
'LVSOD\� ,QIRUPDWLRQ YLD 'LVSOD\ )LHOG� � � ��
'LVSOD\V

,QLWLDO GLVSOD\V� � � ��

0HPEUDQH .H\ERDUG DQG 'LVSOD\ 3DQHO� � � �

6LJQDO 3URFHVVLQJ� � � ��

8VHU�'HILQHG $QQXQFLDWLRQV� � � ��
'LVWDQFH 0HDVXUHPHQW� � � �
'LVWDQFH 3URWHFWLRQ

&XUUHQW 7KUHVKROG IRU (QDEOH 'LVWDQFH 0HDVXUHPHQW� � � �

'HWHUPLQLQJ WKH 6KRUW�&LUFXLW ,PSHGDQFH� � � �

GL�GW 6WDJH� � � �

'LUHFWLRQ 'HWHUPLQDWLRQ� � � �

)DXOW $QQXQFLDWLRQV� � � ��

,QVWDQWDQHRXV 5HOHDVH� � � �

/RJLF 'LDJUDP� � � �

0DQXDO &ORVH +DQGOLQJ� � � �

2SHUDWLRQDO $QQXQFLDWLRQV� � � ��

2YHUFXUUHQW 7LPH 3URWHFWLRQ� � � �

2YHUYLHZ RI )XQFWLRQV� � � �

3URWHFWLRQ RQ 6ZLWFKLQJ WR D 6KRUW�&LUFXLW� � � �

5DQJH &RQWURO� � � ��

6HWWLQJV� � � ��

7HFKQLFDO 'DWD� 5 � �

7HVWLQJ 'LVWDQFH =RQHV� � � ��

7ULSSLQJ &KDUDFWHULVWLFV� � � �� � � �

7ULSSLQJ /RJLF� � � �

(
(PHUJHQF\ 2YHUFXUUHQW 3URWHFWLRQ

)DXOW $QQXQFLDWLRQV� � � ��

2SHUDWLRQDO $QQXQFLDWLRQV� � � ��

6HWWLQJV� � � ��

7HFKQLFDO 'DWD� 5 � �
(UURU /RFDWLRQ� 2YHUYLHZ RI )XQFWLRQV� � � �

)
)DXOW $QQXQFLDWLRQV� � � ��
)DXOW /RFDWLRQ

%LQDU\ ,QSXWV DQG 2XWSXWV� � � ��

)DXOW /RFDWLRQ &DOFXODWLRQ� � � ��� � � ��

,QLWLDWLQJ DQG %ORFNLQJ� � � ��

2SHUDWLRQDO $QQXQFLDWLRQ� � � ��

6HWWLQJV� � � ��

7HFKQLFDO 'DWD� 5 � �
)DXOW /RFDWRU� )DXOW $QQXQFLDWLRQV� � � ��
)DXOW 5HFRUGLQJ

)XQFWLRQ� � � ��

6HWWLQJ RI� � � ��
)DXOW 5HFRUGLQJV� 7HFKQLFDO 'DWD� 5 � �
)ORZ &KDUW

$5� 6XFFHVVIXO� � � ��

$5� 8QVXFFHVVIXO� � � ��

7KHUPDO 3URWHFWLRQ $XWR�5HFORVH� 6XFFHVVIXO� � � ��� � � ��
)RUPXOD

&KDQJH LQ WKH 2YHUWHPSHUDWXUH� � � ��

&RQYHUVLRQ RI 3ULPDU\ 9DOXHV WR 6HFRQGDU\ 9DOXHV� � � ��

5DQJH RI D 'LVWDQFH =RQH� � � ��

7ULS 7LPH� � � ��
)URQW 9LHZ� � � �
)XQFWLRQDO 3DUDPHWHUV� 6HWWLQJ RI� � � �
)XQFWLRQV� 3URJUDPPLQJ 6FRSH RI� � � ��
)XQFWLRQV� 2YHUYLHZ� � � �

*
*HQHUDO 'HYLFH 'DWD� 6HWWLQJV� � � ��

+
+DQGOLQJ $QQXQFLDWLRQV� )DXOWV DQG 0HDVXUHG 9DOXHV�
$QQXQFLDWLRQ 3URFHVVLQJ� � � ��

+DQGOLQJ $QQXQFLDWLRQV� )DXOWV DQG 0HDVXUHG 9DOXHV

)DXOW 5HFRUGLQJ� � � ��

2SHUDWLRQDO 0HDVXUHPHQW DQG 0HDVXUHPHQW 7UDQVIRUPLQJ� �
� ��

+LJK�6SHHG (PHUJHQF\ 2YHUFXUUHQW 3URWHFWLRQ� 2SHUDWLRQDO
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+LJK�6SHHG 2YHUFXUUHQW 3URWHFWLRQ ,!!!

)DXOW $QQXQFLDWLRQV� � � ��
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6HWWLQJV� � � ��

7HFKQLFDO 'DWD� 5 � �
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,
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'HIDXOW 6HWWLQJ� � � ��
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0DUVKDOOLQJ
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*HQHUDO� � � ��
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0HVVDJH 6WRUH� 2YHUYLHZ RI )XQFWLRQV� � � �
0RGXOHV

&RUUHFWLYH 0DLQWHQDQFH� � � �
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6WRUDJH� � � �
0RQLWRULQJ )XQFWLRQV
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&RPSDQ\�'HSW�

'HDU UHDGHU� SULQWLQJ HUURUV FDQ QHYHU EH HQWLUHO\ HOL�
PLQDWHG� 7KHUHIRUH� VKRXOG \RX FRPH DFURVV DQ\
ZKHQ UHDGLQJ WKLV PDQXDO� NLQGO\ HQWHU WKHP LQ WKLV
IRUP WRJHWKHU ZLWK DQ\ FRPPHQWV RU VXJJHVWLRQV IRU

$GGUHVV

IRUP WRJHWKHU ZLWK DQ\ FRPPHQWV RU VXJJHVWLRQV IRU
LPSURYHPHQW WKDW \RX PD\ KDYH� 7HOHSKRQH QR�

6XJJHVWLRQV &RUUHFWLRQV

IRU GRFXPHQW RUGHU QR� YHUVLRQ

1XPHULFDO 2YHUKHDG &RQWDFW�/LQH 3URWHFWLRQ
�6$������� 9���

,QVWUXFWLRQ PDQXDO
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6LHPHQV $NWLHQJHVHOOVFKDIW

6LHPHQV $*� (9 6�
6XEVWDWLRQ &RQWURO DQG 3RZHU 6\VWHP 3URWHFWLRQ
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