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��� )DXOW WUDFLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HSODFLQJ WKH PLQL�IXVH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 5HSDLUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 6WRUDJH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGL[ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$ *HQHUDO GLDJUDPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

% &RQQHFWLRQ GLDJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

& 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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7KLV LQVWUXFWLRQ PDQXDO GRHV QRW SXUSRUW WR FRYHU DOO
GHWDLOV LQ HTXLSPHQW� QRU WR SURYLGH IRU HYHU\ SRVVL�
EOH FRQWLQJHQF\ WR EH PHW LQ FRQQHFWLRQ ZLWK LQVWDO�
ODWLRQ� RSHUDWLRQ RU PDLQWHQDQFH�

6KRXOG IXUWKHU LQIRUPDWLRQ EH GHVLUHG RU VKRXOG SDU�
WLFXODU SUREOHPV DULVH ZKLFK DUH QRW FRYHUHG VXIIL�
FLHQWO\ IRU WKH SXUFKDVHU
V SXUSRVH� WKH PDWWHU
VKRXOG EH UHIHUUHG WR WKH ORFDO 6LHPHQV VDOHV RIILFH�

7KH FRQWHQWV RI WKLV LQVWUXFWLRQ PDQXDO VKDOO QRW EH�
FRPH SDUW QRU PRGLI\ DQ\ SULRU RU H[LVWLQJ DJUHH�
PHQW� FRPPLWPHQW RU UHODWLRQVKLS� 7KH VDOHV FRQ�
WUDFW FRQWDLQV WKH HQWLUH REOLJDWLRQV RI 6LHPHQV� 7KH
ZDUUDQW\ FRQWDLQHG LQ WKH FRQWUDFW EHWZHHQ WKH SDU�
WLHV LV WKH VROH ZDUUDQW\ RI 6LHPHQV� $Q\ VWDWHPHQWV
FRQWDLQHG KHUHLQ GR QRW FUHDWH QHZ ZDUUDQWLHV QRU
PRGLI\ WKH H[LVWLQJ ZDUUDQW\�
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� ,QWURGXFWLRQ

��� $SSOLFDWLRQ

7KH QXPHULFDO DXWR�UHFORVXUH UHOD\ �9.��� LV DQ
XQLYHUVDOO\ DSSOLFDEOH GHYLFH IRU DXWRPDWLF UHFORV�
XUH DV ZHOO DV FKHFNLQJ RI WKH FORVLQJ FRQGLWLRQV RI
FLUFXLW EUHDNHUV EHIRUH DXWRPDWLF DQG�RU PDQXDO
VZLWFKLQJ LQ HOHFWULFDO SRZHU QHWZRUNV RI DOO YROWDJH
UDQJHV�

6LQJOH�SROH� WKUHH�SROH� RU VLQJOH� DQG WKUHH�SROH
UDSLG DXWR�UHFORVXUH LV SRVVLEOH IRU RYHUKHDG OLQHV�
DV ZHOO DV PXOWLSOH DXWR�UHFORVH VHTXHQFHV� 7KH
GHDG WLPHV GXULQJ ZKLFK WKH OLQH LV LQWHUUXSWHG FDQ
EH LQGLYLGXDOO\ VHW IRU VLQJOH�SROH DXWR�UHFORVXUH�
WKUHH�SROH DXWR�UHFORVXUH �5$5  UDSLG DXWR�UHFOR�
VXUH�� DQG IRU FRQVHFXWLYH DXWR�UHFORVH F\FOHV �'$5
 GHOD\HG DXWR�UHFORVXUH��

7KH RSWLRQDO V\QFKURQLVP DQG YROWDJH FKHFN IXQF�
WLRQ RI �9.��� FDQ FKHFN WKH FRQGLWLRQV IRU UHFORV�
LQJ EHIRUH WKH UHOD\ LVVXHV WKH FORVH FRPPDQG� 7KLV
IXQFWLRQ FKHFNV V\QFKURQLVPRI WKH EXV�EDU DQG OLQH
YROWDJH� $OWHUQDWLYHO\� LW FDQ EH XVHG WR FKHFN WKDW
WKH OLQH LV GHDG EHIRUH LW LV HQHUJL]HG� RU WKDW WKH EXV�
EDU LV GHDG� RU ERWK� :KHQ GHVLUHG� DV\QFKURQRXV
VZLWFKLQJ LV SRVVLEOH� WRR� LQ WKLV FDVH WKH GHYLFH FDO�
FXODWHV WKH LQVWDQW RI WKH FORVH FRPPDQG VXFK WKDW
ERWK YROWDJHV KDYH HTXDO SKDVH DW WKH PRPHQW
ZKHQ WKH EUHDNHU SROHV WRXFK�

7KH FLUFXLW EUHDNHU PXVW EH VXLWDEOH IRU DXWR�UHFOR�
VXUH� :KHQ VLQJOH�SROH DXWR�UHFORVXUH LV WR EH SHU�
IRUPHG� WKH EUHDNHU SROHV PXVW EH VZLWFKHG LQGLYLG�
XDOO\� 7KH UHDGLQHVV RI WKH EUHDNHU WR FDUU\ RXW D
WULS���FORVH���F\FOH LV WDNHQ LQWR FRQVLGHUDWLRQ DV ZHOO
DV WKH SRVLWLRQ RI WKH EUHDNHU� SURYLGHG WKHVH LQIRU�
PDWLRQV DUH DYDLODEOH IURP WKH FLUFXLW EUHDNHU� 7KH
UHFRYHU\ WLPH RI WKH EUHDNHU FDQ EH VXSHUYLVHG�
:KHQ VLQJOH�SROH DXWR�UHFORVXUH LV XVHG� WKH DX[LOLD�
U\ FRQWDFWV RI WKH EUHDNHU SROHV FDQEH FRQQHFWHG LQ
VHULHV �DOO WKUHH SROHV FORVHG� RU LQ SDUDOOHO �HLWKHU
SROH FORVHG�� RU ERWK FRQQHFWLRQ FDQ EH IHG WR WKH

GHYLFH� $OWHUQDWLYHO\� WKH DX[LOLDU\ FRQWDFWV RI WKH LQ�
GLYLGXDO EHDNHU SROHV FDQ EH FRQVLGHUHG E\ WKH GH�
YLFH� %XW� JHQHUDOO\� WKH GHYLFH FDQ RSHUDWH ZLWKRXW
VXFK LQIRUPDWLRQV IURP WKH FLUFXLW EUHDNHU�

�9.��� FDQ RSHUDWH LQ FRQMXQFWLRQ ZLWK FRQYHQWLRQ�
DO� VWDWLF� RU QXPHULFDO SURWHFWLRQ GHYLFHV� ,W UHTXLUHV
VWDUWLQJ DQG WULSSLQJ VLJQDOV IURP WKH IHHGHU SURWHF�
WLRQ� :KHQ VLQJOH�SROH DXWR�UHFORVXUH LV XVHG� HLWKHU
GLIIHUHQW WULSSLQJ VLJQDOV PXVW EH DYDLODEOH IRU
VLQJOH�SROH WULS DQG WKUHH�SROH WULS RU WULSSLQJ VLJQDOV
PXVW EH DYDLODEOH IRU WKH LQGLYLGXDO EUHDNHU SROHV� LQ
RUGHU WR DOORZ GLVWLQFWLRQ WR EH PDGH EHWZHHQ LQLWLD�
WLRQ RI VLQJOH�SROH DQG WKUHH�SROH DXWR�UHFORVXUH�

2SHUDWLRQ RI WKH DXWR�UHFORVH IXQFWLRQ RI �9.��� LQ
FRQMXQFWLRQ ZLWK DQ H[WHUQDO V\QFKURQLVP FKHFN
UHOD\ LV SRVVLEOH DV ZHOO RSHUDWLRQ RI WKH FKHFN V\Q�
FKURQLVP IXQFWLRQ RI �9.��� LQ FRQMXQFWLRQ ZLWK DQ
H[WHUQDO DXWR�UHFORVH GHYLFH� )XUWKHUPRUH� WZR SUR�
WHFWLRQ GHYLFHV ZLWK RQH �9.��� RU WZR SURWHFWLRQ
GHYLFHV ZLWK WZR DXWR�UHFORVH GHYLFHV FDQ EH XVHG�

7KURXJKRXW D IDXOW LQ WKH QHWZRUN WKH PDJQLWXGHV RI
WKH LQVWDQWDQHRXV YDOXHV DUH VWRUHG IRU D SHULRG RI
PD[� � VHFRQGV ����� VHFRQGV DW �� +] IRU WUDQV�
PLVVLRQ WR D FHQWUDO FRPSXWHU VWDWLRQ� DQG DUH DYDLO�
DEOH IRU VXEVHTXHQW IDXOW DQDO\VLV�

&RQWLQXRXVPRQLWRULQJ RI WKH LQWHUQDO PHDVXUHG YDO�
XH SURFHVVLQJ FLUFXLWV DQG PRQLWRULQJ RI WKH DX[LOLD�
U\ YROWDJHV WR HQVXUH WKDW WKH\ UHPDLQ ZLWKLQ WROHU�
DQFH DUH REYLRXVO\ LQKHUHQW IHDWXUHV�

6HULDO LQWHUIDFHV DOORZ FRPSUHKHQVLYH FRPPXQLFD�
WLRQ ZLWK RWKHU GLJLWDO FRQWURO DQG VWRUDJH GHYLFHV�
)RU GDWD WUDQVPLVVLRQ D VWDQGDUGL]HG SURWRFRO LQ DF�
FRUGDQFH ZLWK ',1 ����� LV XVHG� 7KH GHYLFH FDQ
WKHUHIRUH EH LQFRUSRUDWHG LQ /RFDOL]HG 6XEVWDWLRQ
$XWRPDWLRQ QHWZRUNV �/6$��
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��� )HDWXUHV

��� 3URFHVVRU V\VWHP ZLWK SRZHUIXO �����ELW ���PLFUR�
SURFHVVRU�

��� FRPSOHWH GLJLWDO PHDVXUHG YDOXH SURFHVVLQJ DQG
FRQWURO IURP GDWD DFTXLVLWLRQ DQG GLJLWL]LQJ RI WKH
PHDVXUHG YDOXHV XS WR WKH FORVH GHFLVLRQV IRU WKH
FLUFXLW EUHDNHU�

��� FRPSOHWH JDOYDQLF DQG UHOLDEOH VHSDUDWLRQ RI WKH
LQWHUQDO SURFHVVLQJ FLUFXLWV IURP WKH PHDVXUH�
PHQW� FRQWURO DQG VXSSO\ FLUFXLWV RI WKH V\VWHP�
ZLWK VFUHHQHG DQDORJ LQSXW WUDQVGXFHUV� ELQDU\
LQSXW DQG RXWSXW PRGXOHV DQG '& FRQYHUWHU�

��� XQLYHUVDO DSSOLFDWLRQ IRU RYHUKHDG OLQHV RI DOO YROW�
DJH UDQJHV�

��� DXWR�UHFORVXUH DQG V\QFKURQLVP FKHFN DUH LQGH�
SHQGHQW IXQFWLRQV ZKLFK FDQ EH XVHG LQGLYLGXDOO\
RU ZLWK H[WHUQDO VXSSOHPHQWDU\ XQLWV�

��� FDOFXODWLRQ RI RSHUDWLRQDO PHDVXUHG YDOXHV DQG
LQGLFDWLRQ RQ WKH IURQW GLVSOD\�

��� VLPSOH VHWWLQJ DQG RSHUDWLRQ XVLQJ WKH LQWHJUDWHG
RSHUDWLRQ SDQHO RU D FRQQHFWHG SHUVRQDO
FRPSXWHU ZLWK PHQX�JXLGHG VRIWZDUH�

��� VWRUDJHRI IDXOW GDWD� VWRUDJHRI LQVWDQWDQHRXVYDO�
XHV GXULQJ D IDXOW IRU IDXOW UHFRUGLQJ�

��� FRXQWHUV IRU WKH QXPEHU RI UHFORVLQJ DWWHPSWV�

��� FRPPXQLFDWLRQ ZLWK FHQWUDO FRQWURO DQG VWRUDJH
GHYLFHV YLD VHULDO LQWHUIDFHV LV SRVVLEOH ZLWK RS�
WLRQDO FRQQHFWLRQ RI RSWLFDO ILEUH�

��� FRQWLQXRXV PRQLWRULQJ RI WKH KDUGZDUH DQG VRIW�
ZDUH RI WKH UHOD\�

��� ,PSOHPHQWHG IXQFWLRQV

$XWRPDWLF UHFORVH IXQFWLRQ

��� VLQJOH�SROH� WKUHH�SROH RU VLQJOH DQG WKUHH�SROH�

��� VLQJOH� RU PXOWL�VKRW �H�J� 5$5 DQG WKUHH�SROH
'$5��

��� ZLWK VHSDUDWHO\ DOORFDWHG DFWLRQ WLPHV DQG GHDG
WLPHV IRU VLQJOH�SROH� WKUHH�SROH 5$5 �UDSLG $5 IRU
ILUVW VKRW� DQG WKUHH�SROH '$5 �GHOD\HG $5 IRU IXU�
WKHU VKRWV��

6\QFKURQLVP DQG YROWDJH FKHFN �RSWLRQDO�

��� V\QFKURQLVP FKHFN EHIRUH DXWR�UHFORVXUH DIWHU
WKUHH�SROH WULS�

��� KLJK�VSHHG PHDVXUHPHQW RI YROWDJH PDJQLWXGH
GLIIHUHQFH'8� SKDVH DQJOH GLIIHUHQFH'� DQG IUH�
TXHQF\ GLIIHUHQFH 'I�

��� VHWWDEOH DOWHUQDWLYHO\ IRU GHDG OLQH FKHFN DQG�RU
GHDG EXV FKHFN�

��� DV\QFKURQRXV VZLWFKLQJ SRVVLEOH ZLWK SUH�GHWHU�
PLQDWLRQ RI WKH LQVWDQW RI V\QFKURQLVP�

��� VHWWDEOH PLQLPXP YROWDJH�

��� V\QFKUR�FKHFN� GHDG�OLQH FKHFN RU GHDG�EXV
FKHFN DOVR SRVVLEOH EHIRUH PDQXDO FORVH RI WKH
FLUFXLW EUHDNHU� ZLWK VHSDUDWHO\ VHWWDEOH FKHFN
SURJUDPV�

��� PHDVXUHG YROWDJHV FDQ EH FRQQHFWHG HLWKHU
SKDVH�WR�SKDVH RU SKDVH�WR�HDUWK�
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� 'HVLJQ

��� $UUDQJHPHQWV

$OO IXQFWLRQV LQFOXGLQJ GF�GF FRQYHUWHU DUH DFFRP�
PRGDWHG RQ RQH SOXJ�LQ PRGXOH RI 'RXEOH (XURSD
)RUPDW� 7KLVPRGXOH LV LQVWDOOHG LQ D KRXVLQJ �;3���
7ZR GLIIHUHQW W\SHV RI KRXVLQJV FDQ EH GHOLYHUHG�

��� �9.���4��4%444�� LQ KRXVLQJ �;3�������� IRU
SDQHO VXUIDFH PRXQWLQJ

7KH KRXVLQJ KDV IXOO VKHHW�PHWDO FRYHUV� DV ZHOO
DV D UHPRYDEOH IURQW FRYHU ZLWK WUDQVSDUHQW SODV�
WLF ZLQGRZ�

*XLGH UDLOV DUH EXLOW LQ IRU WKH VXSSRUW RI SOXJ�LQ
PRGXOHV� 2Q WKH WRS DQG ERWWRP SODWHV RI WKH
KRXVLQJ� FRQWDFW DUHDV ZKLFK DUH HOHFWULFDOO\ FRQ�
QHFWHG WR WKH KRXVLQJ DUH LQVWDOOHG WR PDWH ZLWK
WKH HDUWKLQJ VSULQJV RI WKHPRGXOH� &RQQHFWLRQ WR
HDUWK LV PDGH EHIRUH WKH SOXJV PDNH FRQWDFW�
(DUWKLQJ VFUHZV KDYH EHHQ SURYLGHG RQ WKH OHIW
KDQG VLGH RI WKH KRXVLQJ� $GGLWLRQDOO\� WHUPLQDO ��
LV FRQQHFWHG WR WKH FDVH�

$OO H[WHUQDO VLJQDOV DUH FRQQHFWHG WR �� VFUHZHG
WHUPLQDOV ZKLFK DUH DUUDQJHG RYHU FXW�RXWV RQ WKH
WRS DQG ERWWRP FRYHUV� 7KH WHUPLQDOV DUH QXP�
EHUHG FRQVHFXWLYHO\ IURP OHIW WR ULJKW DW WKH ERW�
WRP DQG WRS�

)RU WKH RSWLRQDO LQWHUIDFH WR D FHQWUDO FRQWURO DQG
VWRUDJH XQLW� DQ DGGLWLRQDO FRXSOLQJ IDFLOLW\ KDV
EHHQ SURYLGHG� )RU WKH LQWHUIDFH IRU RSWLFDO ILEUH
FRQQHFWLRQ �PRGHO �9.���4���44444���4&�� WZR
)���60$ FRQQHFWRUV KDYH EHHQ SURYLGHG�

7KH GHJUHH RI SURWHFWLRQ IRU WKH KRXVLQJ LV ,3���
IRU WKH WHUPLQDOV ,3��� )RU GLPHQVLRQV SOHDVH UH�
IHU WR )LJXUH ����

��� �9.���4��4&444�� LQ KRXVLQJ �;3�������� IRU
SDQHO IOXVK PRXQWLQJ RU �9.���4��4(444�� IRU
FXELFOH LQVWDOODWLRQ

7KH KRXVLQJ KDV IXOO VKHHW�PHWDO FRYHUV� DV ZHOO
DV D UHPRYDEOH IURQW FRYHU ZLWK WUDQVSDUHQW SODV�
WLF ZLQGRZ IRU SDQHO PRXQWLQJ�

*XLGH UDLOV DUH EXLOW LQ IRU WKH VXSSRUW RI SOXJ�LQ
PRGXOHV� 2Q WKH WRS DQG ERWWRP SODWHV RI WKH
KRXVLQJ� FRQWDFW DUHDV ZKLFK DUH HOHFWULFDOO\ FRQ�
QHFWHG WR WKH KRXVLQJ DUH LQVWDOOHG WR PDWH ZLWK
WKH HDUWKLQJ VSULQJV RI WKHPRGXOH� &RQQHFWLRQ WR
HDUWK LV PDGH EHIRUH WKH SOXJV PDNH FRQWDFW�
(DUWKLQJ VFUHZV KDYH EHHQ SURYLGHG RQ WKH UHDU
ZDOO RI WKH KRXVLQJ�

$OO H[WHUQDO VLJQDOV DUH FRQQHFWHG WR FRQQHFWRU
PRGXOHV ZKLFK DUH PRXQWHG RQ WKH UHDU FRYHU
RYHU FXW�RXWV� )RU HDFK HOHFWULFDO FRQQHFWLRQ� RQH
VFUHZHG WHUPLQDO DQG RQH SDUDOOHO VQDS�LQ WHUPL�
QDO DUH SURYLGHG� )RU ILHOG ZLULQJ� WKH XVH RI WKH
VFUHZHG WHUPLQDOV LV UHFRPPHQGHG� VQDS�LQ FRQ�
QHFWLRQ UHTXLUHV VSHFLDO WRROV�

)RU WKH RSWLRQDO LQWHUIDFH IRU RSWLFDO ILEUH FRQQHF�
WLRQ ��9.���4���44444���4&�� D PRGXOH ZLWK � )���
60$ FRQQHFWRUV LV SURYLGHG�

7KH SOXJ PRGXOHV DUH ODEHOOHG DFFRUGLQJ WR WKHLU
PRXQWLQJSRVLWLRQ E\PHDQVRI D JULG V\VWHP�H�J�
�$��� 7KH LQGLYLGXDO FRQQHFWLRQV ZLWKLQ DPRGXOH
DUH QXPEHUHG FRQVHFXWLYHO\ IURP OHIW WR ULJKW
�ZKHQ YLHZHG IURP WKH UHDU�� �H�J� �$��� UHIHU WR
)LJXUH ����

'HJUHH RI SURWHFWLRQ IRU WKH KRXVLQJ LV ,3�� �IRU
FXELFOH LQVWDOODWLRQ ,3 ���� IRU WKH WHUPLQDOV ,3���
)RU GLPHQVLRQV SOHDVH UHIHU WR )LJXUH ����
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KRUL]RQWDO SRVLWLRQ
YHUWLFDO SRVLWLRQ
FRQVHFXWLYH FRQQHFWLRQ QXPEHU
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)LJXUH ��� &RQQHFWLRQ SOXJV �UHDU YLHZ� ��� KRXVLQJ IRU IOXVK PRXQWLQJ ��� H[DPSOH
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��� 'LPHQVLRQV

)LJXUHV ��� DQG ��� VKRZ WKH GLPHQVLRQV RI WKH YDULRXV W\SHV RI KRXVLQJV DYDLODEOH�

�9.��� +RXVLQJ IRU SDQHO VXUIDFH PRXQWLQJ �;3��������

0D[� �� WHUPLQDOV IRU FURVV�VHFWLRQ PD[� � PP�

�

��

���

�� ����

���

,QWHUIDFH IRU RSWLFDO

ILEUH EHORZ

5HVHW DQG

SDJLQJ EXWWRQV

��

��

���

���

���

�� ��

�

��

����

(DUWKLQJ WHUPLQDO ��

��

����
����

����
����

2SWLFDO ILEUH FRQQHFWRUV�
LQWHJUDWHG )���60$ FRQQHFWRU

H�J IRU JODVV ILEUH �������� �XP

'LPHQVLRQV LQ PP
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�
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)LJXUH ��� 'LPHQVLRQV IRU KRXVLQJ �;3�������� IRU SDQHO VXUIDFH PRXQWLQJwww . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



'HVLJQ�9.���9�

&��������*�������&����

�9.��� +RXVLQJ IRU SDQHO IOXVK PRXQWLQJ RU FXELFOH LQVWDOODWLRQ �;3��������

0RXQWLQJ SODWH

&RQQHFWRU PRGXOHV

5HVHW DQG SDJLQJ

EXWWRQV

3DQHO FXW�RXW

����
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���
�����
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'LPHQVLRQV LQ PP

9ROWDJH FRQQHFWRUV�
6FUHZHG WHUPLQDO IRU PD[� ��� PP

�
�

7ZLQ VSULQJ FULPS FRQQHFWRU LQ SDUDOOHO IRU

PD[� ��� PP

�
�

2SWLFDO ILEUH FRQQHFWRUV�
LQWHJUDWHG )���60$ FRQQHFWRU�

ZLWK FHUDPLF SRVW�

H�J IRU JODVV ILEUH �������� �XP
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)LJXUH ��� 'LPHQVLRQV IRU KRXVLQJ �;3�������� IRU SDQHO IOXVK PRXQWLQJ RU FXELFOH LQVWDOODWLRQwww . 
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��� 2UGHULQJ GDWD

$X[LOLDU\ YROWDJH

����� 9 GF �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���������� 9 GF �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������� 9 GF �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6\QFKURQLVP DQ YROWDJH FKHFN

ZLWKRXW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

ZLWK �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� �� �� ��� ��� ��� ��� ���

$ �

6LQJOH� RU 7KUHH�3ROH $XWR�5HFORVXUH
5HOD\� ZLWK 2SWLRQDO 6\QFKURQLVP DQG
9ROWDJH &KHFN � 9 . � � �

&RQVWUXFWLRQ

LQ KRXVLQJ �;3���� IRU SDQHO VXUIDFH PRXQWLQJ %� � � � � � � � � � � � � � � � �

LQ KRXVLQJ �;3���� IRU SDQHO IOXVK PRXQWLQJ &� � � � � � � � � � � � � � � � � � �

LQ KRXVLQJ �;3���� IRU FXELFOH LQVWDOODWLRQ �ZLWKRXW JODVV IURQW� (� � �

6HULDO LQWHUIDFH IRU FRXSOLQJ WR D FRQWURO FHQWUH

ZLWKRXW VHULDO LQWHUIDFH $� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

ZLWK VHULDO LQWHUIDFH IRU RSWLFDO ILEUH FRQQHFWLRQ &� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�

6XSSOHPHQWDU\ DQQXQFLDWLRQ IXQFWLRQV

ZLWKRXW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

ZLWK UHDO WLPH FORFN DQG QRQ�YRODWLOH DQQXQFLDWLRQ PHPRULHV �� � � � � � � � � � � � � � � � � �

�� ��

��� ���

$ �
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� 7HFKQLFDO GDWD

��� *HQHUDO GDWD

����� ,QSXWV�RXWSXWV

0HDVXULQJ FLUFXLWV

5DWHG YROWDJH 8
1

�� 9 WR ��� 9 �VHWWDEOH�

5DWHG IUHTXHQF\ I
1

�� +]��� +] �VHWWDEOH�

3RZHU FRQVXPSWLRQ YROWDJH SDWK DW ��� 9 DSSUR[ ��� 9$ SHU SKDVH

2YHUORDG FDSDELOLW\ YROWDJH SDWK
��� WKHUPDO �UPV� ��� 9 FRQWLQXRXV

$X[LOLDU\ YROWDJH

3RZHU VXSSO\ YLD LQWHJUDWHG GF�GF FRQYHUWHU

5DWHG DX[LOLDU\ YROWDJH 8
+

����� 9GF ���������� 9GF ������� 9GF

�� WR �� 9GF �� WR ��� 9GF ��� WR ��� 9GF3HUPLVVLEOH YDULDWLRQV

6XSHULPSRVHG DF YROWDJH� SHDN�WR�SHDN { �� � DW UDWHG YROWDJH
{ � � DW OLPLWV RI DGPLVVLEOH YROWDJH

3RZHU FRQVXPSWLRQ TXLHVFHQW DSSUR[ � :
HQHUJL]HG DSSUR[ �� :

%ULGJLQJ WLPH GXULQJ IDLOXUH�VKRUW�FLUFXLW
RI DX[LOLDU\ YROWDJH | �� PV DW 8

GF

| ��� 9GF

+HDY\ GXW\ �FRPPDQG� FRQWDFWV

&RPPDQG �WULS� UHOD\V� QXPEHU �
&RQWDFWV SHU UHOD\V � 12
6ZLWFKLQJ FDSDFLW\ 0$.( ���� :�9$

%5($. �� :�9$
6ZLWFKLQJ YROWDJH ��� 9
3HUPLVVLEOH FXUUHQW � $ FRQWLQXRXV

�� $ IRU ��� V

6LJQDO FRQWDFWV

6LJQDO�DODUP UHOD\V ��
&RQWDFW SHU UHOD\V � &2 RU � 12
6ZLWFKLQJ FDSDFLW\ 0$.(�%5($. �� :�9$
6ZLWFKLQJ YROWDJH ��� 9
3HUPLVVLEOH FXUUHQW � $www . 
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%LQDU\ LQSXWV

1XPEHU ��
2SHUDWLQJ YROWDJH �� WR ��� 9GF
&XUUHQW FRQVXPSWLRQ� HQHUJL]HG DSSUR[ � P$�

LQGHSHQGHQW RI RSHUDWLQJ YROWDJH

6HULDO LQWHUIDFHV

2SHUDWRU WHUPLQDO LQWHUIDFH QRQ�LVRODWHG

��� &RQQHFWLRQ DW WKH IURQW� ���SROH VXEPLQLDWXUH FRQQHFWRU
DFF� ,62 ����
IRU FRQQHFWLRQ RI D SHUVRQDO FRPSXWHU RU VLPLODU

��� 7UDQVPLVVLRQ VSHHG DV GHOLYHUHG ���� %DXG
PLQ ���� %DXG� PD[ ����� %DXG

)ORDWLQJ LQWHUIDFH IRU GDWD WUDQVIHU
WR D FRQWURO FHQWUH �RSWLRQDO�

��� 6WDQGDUGV SURWRFRO DFFRUGLQJ WR ',1 �����

��� 7UDQVPLVVLRQ VSHHG DV GHOLYHUHG ���� %DXG
PLQ ���� %DXG� PD[ ����� %DXG

��� 7UDQVPLVVLRQ VHFXULW\ +DPPLQJ GLVWDQFH G  �

��� &RQQHFWLRQ RSWLFDO ILEUH LQWHJUDWHG )���60$ FRQQHFWRU IRU GLUHFW RSWLFDO
ILEUH FRQQHFWLRQ� H�J� JODVV ILEUH �������� NP
IRU IOXVK PRXQWHG KRXVLQJ� DW WKH UHDU
IRU VXUIDFH PRXQWHG KRXVLQJ� RQ WKH ERWWRP FRYHU

2SWLFDO ZDYH OHQJWK ��� QP
3HUPLVVLEOH OLQH DWWHQXDWLRQ PD[ � G%
7UDQVPLVVLRQ GLVWDQFH PD[ ��� NP
1RUPDO VLJQDO SRVLWLRQ UHFRQQHFWDEOH� IDFWRU\ VHWWLQJ� kOLJKW RIIl
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����� (OHFWULFDO WHVWV

,QVXODWLRQ WHVWV

6WDQGDUGV� ,(& ���������

��� +LJK YROWDJH WHVW �URXWLQH WHVW� � N9 �UPV�� �� +]
H[FHSW G�F� YROWDJH VXSSO\ LQSXW

��� +LJK YROWDJH WHVW �URXWLQH WHVW� ��� N9 GF
RQO\ G�F� YROWDJH VXSSO\ LQSXW

��� ,PSXOVH YROWDJH WHVW �W\SH WHVW� � N9 �SHDN�� ������ NV� ��� -� � SRVLWLYH
DOO FLUFXLWV� FODVV ,,, DQG � QHJDWLYH VKRWV DW LQWHUYDOV RI � V

(0& WHVWV� LPPXQLW\ �W\SH WHVWV�

6WDQGDUGV� ,(& ���������� ,(& ���������� �SURGXFW VWDQGDUGV�
(1 ��������� �JHQHULF VWDQGDUG�
9'( ���� �SDUW ���

��� +LJK IUHTXHQF\ ��� N9 �SHDN�� � 0+]� U  �� NV� ��� VKRWV�V�
,(& �������������� FODVV ,,, GXUDWLRQ � V

��� (OHFWURVWDWLF GLVFKDUJH � N9�� N9 FRQWDFW GLVFKDUJH� � N9 DLU GLVFKDUJH�
,(& �������������� FODVV ,,, ERWK SRODULWLHV� ��� S)� 5

L

 ��� 8
DQG ,(& �������������� FODVV ,,,

��� 5DGLR�IUHTXHQF\ HOHFWURPDJQHWLF ILHOG� �� 9�P� �� 0+] WR ��� 0+]
QRQ�PRGXODWHG� ,(& �������������� �UHSRUW� FODVV ,,,

��� 5DGLR�IUHTXHQF\ HOHFWURPDJQHWLF ILHOG� �� 9�P� �� 0+] WR ���� 0+]� �� � $0� � N+]
DPSOLWXGH PRGXODWHG� ,(& �������������� FODVV ,,,

��� 5DGLR�IUHTXHQF\ HOHFWURPDJQHWLF ILHOG� SXOVH �� 9�P� ��� 0+]� UHSHWLWLRQ IUHTXHQF\ ��� +]�
PRGXODWHG� ,(& ��������������(19 ������ FODVV ,,, GXW\ F\FOH �� �

��� )DVW WUDQVLHQWV
,(& �������������� DQG ,(& �������������� FODVV ,,, � N9� ���� QV� � N+]� EXUVW OHQJWK �� PV�

UHSHWLWLRQ UDWH ��� PV� ERWK SRODULWLHV� 5
L

 �� 8�
GXUDWLRQ � PLQ

��� &RQGXFWHG GLVWXUEDQFHV LQGXFHG E\
UDGLR�IUHTXHQF\ ILHOGV� DPSOLWXGH PRGXODWHG �� 9� ��� N+] WR �� 0+]� �� � $0� � N+]
,(& �������������� FODVV ,,,

��� 3RZHU IUHTXHQF\ PDJQHWLF ILHOG
,(& �������������� FODVV ,9 �� $�P FRQWLQXRXV� ��� $�P IRU � V� �� +]
,(& ��������� ��� P7� �� +]

(0& WHVWV� HPLVVLRQ �W\SH WHVWV�

6WDQGDUG� (1 ��������4 �JHQHULF VWDQGDUG�

��� &RQGXFWHG LQWHUIHUHQFH YROWDJH� DX[� YROWDJH ��� N+] WR �� 0+]
&,635 ��� (1 ������ FODVV %

��� ,QWHUIHUHQFH ILHOG VWUHQJWK �� 0+] WR ���� 0+]
&,635 ��� (1 ������ FODVV $www . 
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����� 0HFKDQLFDO VWUHVV WHVWV

9LEUDWLRQ DQG VKRFN GXULQJ RSHUDWLRQ

6WDQGDUGV� ,(& ����������
DQG ,(& ���������

��� 9LEUDWLRQ VLQXVRLGDO
,(& ��������������� FODVV � �� +] WR �� +]� � ����� PP DPSOLWXGH�
,(& ������������� �� +] WR ��� +]� ��� J DFFHOHUDWLRQ

VZHHS UDWH � RFWDYH�PLQ
�� F\FOHV LQ � RUWKRJRQDO D[HV

��� 6KRFN KDOI VLQH
,(& ��������������� FODVV � DFFHOHUDWLRQ � J� GXUDWLRQ �� PV� � VKRFNV LQ

HDFK GLUHFWLRQ RI � RUWKRJRQDO D[HV

��� 6HLVPLF YLEUDWLRQ VLQXVRLGDO
,(& ��������������� FODVV � � +] WR � +]� � ��� PP DPSOLWXGH �KRU� D[LV�
,(& ������������� � +] WR � +]� � ��� PP DPSOLWXGH �YHUW� D[LV�

� +] WR �� +]� � J DFFHOHUDWLRQ �KRU� D[LV�
� +] WR �� +]� ��� J DFFHOHUDWLRQ �YHUW� D[LV�
VZHHS UDWH � RFWDYH�PLQ
� F\FOH LQ � RUWKRJRQDO D[HV

9LEUDWLRQ DQG VKRFN GXULQJ WUDQVSRUW

6WDQGDUGV� ,(& ����������
DQG ,(& ���������

��� 9LEUDWLRQ VLQXVRLGDO
,(& ��������������� FODVV � � +] WR � +]� � ��� PP DPSOLWXGH�
,(& ������������� � +] WR ��� +]� � J DFFHOHUDWLRQ

VZHHS UDWH � RFWDYH�PLQ
�� F\FOHV LQ � RUWKRJRQDO D[HV

��� 6KRFN KDOI VLQH
,(& ��������������� FODVV � DFFHOHUDWLRQ �� J� GXUDWLRQ �� PV� � VKRFNV LQ
,(& �������������� HDFK GLUHFWLRQ RI � RUWKRJRQDO D[HV

��� &RQWLQXRXV VKRFN KDOI VLQH
,(& ��������������� FODVV � DFFHOHUDWLRQ �� J� GXUDWLRQ �� PV� ���� VKRFNV
,(& �������������� HDFK GLUHFWLRQ RI � RUWKRJRQDO D[HV

����� &OLPDWLF VWUHVV WHVWV

��� UHFRPPHQGHG WHPSHUDWXUH GXULQJ VHUYLFH ���� �& WR ��� �& �! �� �& GHFUHDVHG

��� SHUPLVVLEOH WHPSHUDWXUH GXULQJ VHUYLFH ����� �& WR ��� �& GLVSOD\ FRQWUDVW�

SHUPLVVLEOH WHPSHUDWXUH GXULQJ VWRUDJH ����� �& WR ��� �&
SHUPLVVLEOH WHPSHUDWXUH GXULQJ WUDQVSRUW ����� �& WR ��� �&
6WRUDJH DQG WUDQVSRUW ZLWK VWDQGDUG ZRUNV SDFNDJLQJ�www . 
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��� 3HUPLVVLEOH KXPLGLW\ PHDQ YDOXH SHU \HDU{ �� � UHODWLYH KXPLGLW\�
RQ �� GD\V SHU \HDU �� � UHODWLYH KXPLGLW\�
&RQGHQVDWLRQ QRW SHUPLVVLEOH�

:H UHFRPPHQG WKDW DOO XQLWV DUH LQVWDOOHG VXFK WKDW WKH\ DUH QRW VXEMHFWHG WR GLUHFW VXQOLJKW� QRU WR ODUJH WHP�
SHUDWXUH IOXFWXDWLRQV ZKLFK PD\ JLYH ULVH WR FRQGHQVDWLRQ�

����� 6HUYLFH FRQGLWLRQV

7KH UHOD\ LV GHVLJQHG IRU XVH LQ LQGXVWULDO HQYLURQ�
PHQW� IRU LQVWDOODWLRQ LQ VWDQGDUG UHOD\ URRPV DQG
FRPSDUWPHQWV VR WKDW ZLWK SURSHU LQVWDOODWLRQ HOHF�
WUR�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 SURWHFWLRQ HTXLSPHQW VKRXOG� DV D UXOH� EH
ILWWHG ZLWK VXLWDEOH VSLNH TXHQFKLQJ HOHPHQWV�

��� $OO H[WHUQDO FRQQHFWLRQ OHDGV LQ VXE�VWDWLRQV IURP
��� N9 XSZDUGV VKRXOG EH VFUHHQHG ZLWK D
VFUHHQ FDSDEOH RI FDUU\LQJ SRZHU FXUUHQWV DQG
HDUWKHG DW ERWK VLGHV� 1R VSHFLDO PHDVXUHV DUH

QRUPDOO\ QHFHVVDU\ IRU VXE�VWDWLRQV RI ORZHU YROW�
DJHV�

��� ,W LV QRW SHUPLVVLEOH WR ZLWKGUDZ RU LQVHUW LQGLYLGX�
DOPRGXOHV XQGHU YROWDJH� ,Q WKHZLWKGUDZQ FRQGL�
WLRQ� VRPH FRPSRQHQWV DUH HOHFWURVWDWLFDOO\ HQ�
GDQJHUHG� GXULQJ KDQGOLQJ WKH VWDQGDUGV IRU
HOHFWURVWDWLFDOO\ HQGDQJHUHG FRPSRQHQWV PXVW
EH REVHUYHG� 7KH PRGXOHV DUH QRW HQGDQJHUHG
ZKHQ SOXJJHG LQ�

:$51,1*� 7KH UHOD\ LV QRW GHVLJQHG IRU XVH LQ UHVL�
GHQWLDO� FRPPHUFLDO RU OLJKW�LQGXVWULDO HQYLURQPHQW
DV GHILQHG LQ (1 ������

����� 'HVLJQ

+RXVLQJ �;3��� UHIHU WR 6HFWLRQ ���

'LPHQVLRQV UHIHU WR 6HFWLRQ ���

:HLJKW �PDVV�
��� LQ KRXVLQJ IRU VXUIDFH PRXQWLQJ DSSUR[ ���� NJ
��� LQ KRXVLQJ IRU IOXVK PRXQWLQJ DSSUR[ ��� NJ

'HJUHH RI SURWHFWLRQ DFF� WR ',1 �����
��� +RXVLQJ ,3 �� 
�
��� 7HUPLQDOV ,3 ��



� ,3�� IRU FXELFOH LQVWDOODWLRQ� WKH GHJUHH RI SURWHFWLRQ UHTXLUHG IRU WKH SRLQW RI LQVWDOODWLRQ PXVW EH HQVXUHG E\ WKH FXELFOH�

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



7HFKQLFDO GDWD�9.��� 9�

��&��������*�������&��

��� $XWR�UHFORVXUH

0D[� QXPEHU RI SRVVLEOH VKRWV � 5$5 �ILUVW VKRW�
XS WR � '$5 �IXUWKHU VKRWV�

$XWR�UHFORVH PRGHV VLQJOH�SROH RU WKUHH�SROH RU
VLQJOH�WKUHH�SROH ��VW VKRW 5$5��
IXUWKHU VKRWV WKUHH�SROH �'$5�

3RVVLEOH SURJUDPV IRU 5$5 WKUHH�SROH IRU DOO NLQGV RI IDXOW
VLQJOH�SROH� QR $5 DIWHU WKUHH�SROH WULS
VLQJOH� DQG WKUHH�SROH� GHSHQGLQJ RQ WULS
FRPPDQG

6LQJOH�SROH WULS IURP WKH IHHGHU SURWHFWLRQ UHOD\ LV D SUHFRQGLWLRQ IRU VLQJOH�SROH 5$5�

3RVVLEOH SURJUDPV IRU '$5 '$5 RQO\ DIWHU 5$5
'$5 DOVR ZLWKRXW 5$5
QR '$5

$FWLRQ WLPHV ���� V WR ������ V �VWHSV ���� V��*

5$5 GHDG WLPH VLQJOH�SROH ���� V WR ������ V �VWHSV ���� V�
5$5 GHDG WLPH WKUHH�SROH ���� V WR ������ V �VWHSV ���� V�
'$5 GHDG WLPHV ���� V WR ������� V �VWHSV ���� V�

'LVFULPLQDWLRQ WLPH IRU HYROYLQJ IDXOWV ���� V WR ������ V �VWHSV ���� V�

5HFODLP WLPH ���� V WR ������ V �VWHSV ���� V�
/RFN�RXW WLPH ���� V WR ������ V �VWHSV ���� V��*
5HFODLP WLPH DIWHU PDQXDO FORVH ���� V WR ������ V �VWHSV ���� V�

'XUDWLRQ RI 5(&/26( FRPPDQG ���� V WR ������ V �VWHSV ���� V�
&LUFXLW EUHDNHU VXSHUYLVLRQ WLPH ���� V WR ������ V �VWHSV ���� V��*
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��� 6\QFKURQLVP DQG YROWDJH FKHFN �RSWLRQDO�

2SHUDWLRQ PRGHV

&KHFN SURJUDPV IRU DXWR�UHFORVH FKHFN V\QFKURQLVP
GHDG�OLQH OLYH�EXV FKHFN
GHDG�EXV OLYH�OLQH FKHFN
GHDG�EXV GHDG�OLQH FKHFN
RYHUULGH
RU FRPELQDWLRQV

DV\QFKURQRXV VZLWFKLQJ LV SRVVLEOH

&KHFN SURJUDPV IRU PDQXDO FORVH VDPH DV IRU DXWR�UHFORVH� LQGHSHQGHQW VHWWLQJV

9ROWDJHV

PLQLPXP RSHUDWLQJ YROWDJH � 9

8� IRU GHDG�OLQH RU GHDG�EXV FKHFN � 9 WR �� 9 �VWHSV � 9�
8! IRU OLYH�OLQH RU OLYH�EXV FKHFN �� 9 WR ��� 9 �VWHSV � 9�

PHDVXULQJ WROHUDQFH � � RI VHW YDOXH RU � 9
UHVHW UDWLR DSSUR[� ��� �

'8 PHDVXUHPHQW
VHWWLQJ UDQJH � 9 WR �� 9 �VWHSV � 9�
PHDVXULQJ WROHUDQFH � 9

'� PHDVXUHPHQW
VHWWLQJ UDQJH �� WR ��� �VWHSV ���
PHDVXULQJ WROHUDQFH ��

'I PHDVXUHPHQW
VHWWLQJ UDQJH IRU V\QFKURQRXV VZLWFKLQJ ���� +] WR ���� +] �VWHSV ���� +]�
VHWWLQJ UDQJH IRU DV\QFKURQRXV VZLWFKLQJ ���� +] WR ���� +] �VWHSV ���� +]�
PHDVXULQJ WROHUDQFH �� P+]

PLQLPXP RSHUDWLQJ YROWDJH �� 9

7LPHV

PLQLPXP PHDVXULQJ WLPH DSSUR[� �� PV�
DSSUR[� �� PV ZLWK VWDQGLQJ PHDVXUHG YDOXHV

DFWLYH WLPH ���� V WR ������ V �VWHSV ���� V�
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��� $QFLOODU\ IXQFWLRQV

2XWSXW RI PHDVXUHG YDOXHV

2SHUDWLRQDO YDOXHV RI YROWDJHV 8�� 8�
LQ 9 VHFRQGDU\ DQG N9 SULPDU\

2SHUDWLRQDO YDOXH RI IUHTXHQF\ I LQ +]

9ROWDJH GLIIHUHQFH '8 LQ 9 VHFRQGDU\
)UHTXHQF\ GLIIHUHQFH 'I LQ +]
3KDVH DQJOH GLIIHUHQFH '� LQ GHJUHHV

0HDVXULQJ WROHUDQFHV { � � RI UHVSHFWLYH UDWHG YDOXH

)DXOW HYHQW GDWD VWRUDJH

6WRUDJH RI DQQXQFLDWLRQV RI WKH WKUHH ODVW IDXOW HYHQWV

5HDO WLPH FORFN �RSWLRQDO�

5HVROXWLRQ IRU RSHUDWLRQDO DQQXQFLDWLRQV � PLQ
5HVROXWLRQ IRU IDXOW HYHQW DQQXQFLDWLRQV � PV

&ORFN PRGXOH �RSWLRQDO� '$//$6 7\SH '6 ��� ��� ��N
5$0LILHOG 7,0(.((3(5
6HOI�GLVFKDUJH WLPH !�� \HDUV

0D[ WLPH GHYLDWLRQ ���� �

'DWD VWRUDJH IRU IDXOW UHFRUGLQJ

6WRUDJH SHULRG �IDXOW GHWHFWLRQ  � PV�� PD[�
��� IRU RSHUDWLQJ LQWHUIDFH ������ PV WR ����� PV DW �� +]

��� �� PV WR ����� PV DW �� +]
��� IRU /6$ LQWHUIDFH ��� �� PV WR � ��� PV DW �� +]

��� �� PV WR � ��� PV DW �� +]
6DPSOLQJ UDWH � LQVWDQWDQHRXV YDOXH SHU PV DW �� +]

� LQVWDQWDQHRXV YDOXH SHU ���� PV DW �� +]
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� 0HWKRG RI RSHUDWLRQ

��� 2SHUDWLRQ RI FRPSOHWH XQLW

7KH QXPHULFDO DXWR�UHFORVXUH UHOD\ �9.��� LV
HTXLSSHG ZLWK D SRZHUIXO DQG SURYHQ ���ELW PLFUR�
SURFHVVRU� 7KLV SURYLGHV IXOO\ GLJLWDO SURFHVVLQJ RI
DOO IXQFWLRQV IURP GDWD DFTXLVLWLRQ RI LQSXW YDOXHV WR
WKH FORVH VLJQDOV IRU WKH FLUFXLW EUHDNHU�

)LJXUH ��� VKRZV WKH EDVH VWUXFWXUH RI WKH XQLW�

7KH WUDQVGXFHUV RI WKH PHDVXUHG YDOXH LQSXW VHF�
WLRQ 0( WUDQVIRUP WKH YROWDJHV IURP WKH PHDVXUH�
PHQW WUDQVIRUPHUV RI WKH VZLWFK�JHDU �PRGHOV ZLWK
V\QFKURQLVP DQG YROWDJH FKHFN� DQGPDWFK WKHP WR
WKH LQWHUQDO SURFHVVLQJ OHYHO RI WKH XQLW� $SDUW IURP
WKH JDOYDQLF DQG ORZ�FDSDFLWDQFH LVRODWLRQ SURYLGHG
E\ WKH LQSXW WUDQVIRUPHUV� ILOWHUV DUH SURYLGHG IRU WKH

&RQWURO

FHQWUH

0�6

0( $(

¬

/�
/�
/�

/('���

5HVHW

&: � � �

5

)

'$

� � �

� � �

� k *

-�< 1 ����� (

N&
�� VLJQDOV FDQ

EH PDUVKDOOHG

� /(' FDQ EH

PDUVKDOOHG

� [ �

FRPPDQGV

3HUVRQDO FRP�

SXWHU

2SHUDWRU

SDQHO

�� ELQDU\

LQSXWV

3RZHU

VXSSO\

6HULDO

LQWHUIDFH

%ORFNHG

6HUYLFH

/&' GLVSOD\

��[�� FKDUDFWHUV�

EXV�
EDU

6HULDO

LQWHUIDFH

)LJXUH ��� +DUGZDUH�VWUXFWXUH RI DXWR�UHFORVXUH UHOD\ �9.��� �IXOO\ HTXLSSHG�www . 
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VXSSUHVVLRQ RI LQWHUIHUHQFH� 7KH ILOWHUV KDYH EHHQ
RSWLPL]HG ZLWK UHJDUG WR EDQGZLGWK DQG SURFHVVLQJ
VSHHG WR VXLW WKH PHDVXUHG YDOXH SURFHVVLQJ� 7KH
PDWFKHG DQDORJ YDOXHV DUH WKHQ SDVVHG WR WKH DQD�
ORJ LQSXW VHFWLRQ $(�

7KH DQDORJ LQSXW VHFWLRQ $( FRQWDLQV LQSXW DPSOLIL�
HUV� VDPSOH DQG KROG HOHPHQWV IRU HDFK LQSXW� DQD�
ORJ�WR�GLJLWDO FRQYHUWHUV DQG PHPRU\ FLUFXLWV IRU WKH
GDWD WUDQVIHU WR WKH PLFURSURFHVVRU�

$SDUW IURP FRQWURO DQG VXSHUYLVLRQ RI WKH PHDVXUHG
YDOXHV� WKHPLFURSURFHVVRU SURFHVVHV WKH DFWXDO DX�
WRPDWLF IXQFWLRQV� 7KHVH LQFOXGH LQ SDUWLFXODU�

��� ILOWHULQJ DQG IRUPDWLRQ RI WKH LQSXW TXDQWLWLHV�

��� FRPSDULVRQ RI WKH YROWDJHV ZLWK WKH VHWWLQJ YDOXHV
UHOHYDQW IRU FLUFXLW EUHDNHU FORVLQJ �_8�_� _8�_�
_'8_� 'I� '���

��� VFDQQLQJ RI OLPLW YDOXHV DQG WLPH VHTXHQFHV�

��� FRQWURO RI VLJQDOV DQG VHTXHQFHV IRU PDQXDO FORV�
LQJ� DXWRPDWLF UHFORVLQJ DQG FORVLQJ FKHFNV�

��� GHFLVLRQ DERXW FORVH FRPPDQGV�

��� VWRUDJH RI PHDVXUHG TXDQWLWLHV GXULQJ D IDXOW IRU
DQDO\VLV�

%LQDU\ LQSXWV DQG RXWSXWV WR DQG IURP WKH SURFHVVRU
DUH FKDQQHOOHG YLD WKH LQSXW�RXWSXW HOHPHQWV� )URP
WKHVH WKH SURFHVVRU UHFHLYHV LQIRUPDWLRQ IURP WKH
VZLWFK�JHDU �H�J� UHDGLQHVV VLJQDO IURP WKH FLUFXLW
EUHDNHU� RU IURP RWKHU HTXLSPHQW �H�J� LQLWLDWLRQ VLJ�

QDO IURP IHHGHU SURWHFWLRQ�� 2XWSXWV LQFOXGH� LQ SDU�
WLFXODU� FORVH FRPPDQGV WR WKH FLUFXLW EUHDNHU� VLJ�
QDOV IRU UHPRWH VLJQDOOLQJ RI LPSRUWDQW HYHQWV DQG
FRQGLWLRQV DV ZHOO DV YLVXDO LQGLFDWRUV �/('V�� DQG
DQ DOSKDQXPHULFDO GLVSOD\ RQ WKH IURQW�

$Q LQWHJUDWHG PHPEUDQH NH\ERDUG LQ FRQQHFWLRQ
ZLWK D EXLOW�LQ DOSKDQXPHULFDO /&' GLVSOD\ HQDEOHV
FRPPXQLFDWLRQ ZLWK WKH XQLW� $OO RSHUDWLRQDO GDWD
VXFK DV VHWWLQJ YDOXHV� SODQW GDWD� HWF� DUH HQWHUHG
LQWR WKH GHYLFH IURP WKLV SDQHO �UHIHU WR 6HFWLRQ �����
8VLQJ WKLV SDQHO WKH SDUDPHWHUV FDQ EH UHFDOOHG DQG
WKH UHOHYDQW GDWD IRU WKH HYDOXDWLRQ RI D IDXOW FDQ EH
UHDG RXW DIWHU D IDXOW KDV RFFXUUHG �UHIHU WR 6HFWLRQ
����� 7KH GLDORJ ZLWK WKH UHOD\ FDQ EH FDUULHG RXW DO�
WHUQDWLYHO\ YLD WKH VHULDO LQWHUIDFH LQ WKH IURQW SODWH E\
PHDQV RI DQ RSHUDWRU SDQHO RU D SHUVRQDO FRPSXWHU�

9LD D VHFRQG VHULDO LQWHUIDFH �RSWLRQDO�� IDXOW GDWD
FDQ EH WUDQVPLWWHG WR D FHQWUDO HYDOXDWLRQ XQLW� 'XU�
LQJ KHDOWK\ RSHUDWLRQ� PHDVXUHG YDOXHV FDQ DOVR EH
WUDQVPLWWHG� H�J� WKH PHDVXUHG YROWDJHV RI EXV�EDU
DQG IHHGHU� 7KLV VHFRQG LQWHUIDFH LV VXLWDEOH IRU FRQ�
QHFWLRQ RI RSWLFDO ILEUH OLQNV�

$ SRZHU VXSSO\ XQLW SURYLGHV WKH DX[LOLDU\ VXSSO\ RQ
WKH YDULRXV YROWDJH OHYHOV WR WKH GHVFULEHG IXQFWLRQDO
XQLWV� ��� 9 LV XVHG IRU WKH UHOD\ RXWSXWV� 7KH DQD�
ORJ LQSXW UHTXLUHV �� 9ZKHUHDV WKH SURFHVVRU DQG
LWV LPPHGLDWH SHULSKHUDOV DUH VXSSOLHG ZLWK �� 9�
7UDQVLHQW IDLOXUHV LQ WKH VXSSO\ YROWDJH� XS WR �� PV�
ZKLFK PD\ RFFXU GXULQJ VKRUW�FLUFXLWV LQ WKH GF VXS�
SO\ V\VWHP RI WKH SODQW DUH EULGJHG E\ D GF YROWDJH
VWRUDJH HOHPHQW �UDWHG DX[LOLDU\ YROWDJH
! ��� 9GF��
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��� $XWRPDWLF UHFORVXUH

����� *HQHUDO

([SHULHQFH KDV VKRZQ WKDW DSSUR[LPDWHO\ �� � RI
VKRUW FLUFXLWV DUH FDXVHG E\ DQ DUF� RQ RYHUKHDG
OLQHV� DQG VHOI�H[WLQJXLVK DIWHU LQWHUUXSWLRQ E\ WKH
SURWHFWLYH GHYLFH� 7KH OLQH FDQ WKHUHIRUH EH UH�HQHU�
JL]HG� 7KLV LV FDUULHG RXW E\ WKH DXWRPDWLF UHFORVXUH
�$5� IXQFWLRQ� )LJXUH ��� VKRZV DQ H[DPSOH IRU WKH
WLPH VHTXHQFH RI D WZR�VKRW DXWR�UHFORVXUH ZLWK D
5$5 F\FOH IROORZHG E\ D '$5 F\FOH�

,I WKH FLUFXLW EUHDNHU SROHV FDQ EH WULSSHG LQGLYLGXDO�
O\� WKHQ $5 LV RIWHQ FDUULHG RXW VLQJOH�SROH IRU VLQJOH�
SKDVH IDXOWV� DQG WKUHH�SROH IRUPXOWL�SKDVH IDXOWV� LQ
QHWZRUNV ZLWK HDUWKHG VWDUSRLQW� ,I WKH VKRUW FLUFXLW LV
VWLOO SUHVHQW DIWHU WKH DXWR�UHFORVXUH �DUF QRW
TXHQFKHG RU PHWDOOLF VKRUW FLUFXLW�� WKHQ WKH SURWHF�
WLYH UHOD\ ILQDOO\ GLVFRQQHFWV WKH SRZHU� 0XOWLSOH
DXWR�UHFORVXUH DWWHPSWV� RIWHQ ZLWK D ILUVW UDSLG DXWR�
UHFORVXUH �5$5� DQG VXEVHTXHQW GHOD\HG DXWR�UH�
FORVH F\FOHV �'$5� DUH SRVVLEOH LQ VRPH QHWZRUNV�

�9.��� DOORZV DXWRPDWLF WKUHH�SROH� VLQJOH�SROH�
VLQJOH� DQG WKUHH�SROH DV ZHOO DV VLQJOH� DQG PXOWL�
VKRW UHFORVXUH� :LWK PXOWL�VKRW DXWR�UHFORVXUH� WKH
ILUVW VKRW LV GHVLJQDWHG ZLWK 5$5 �UDSLG DXWR�UHFOR�
VXUH� DQG WKH VXEVHTXHQW VKRWV DUH GHVLJQDWHGZLWK
'$5 �GHOD\HG DXWR�UHFORVXUH� LQGHSHQGHQW RQ WKH
UHDO VHWWLQJ RI WKH GHDG WLPHV RI WKH DXWR�UHFORVH
F\FOHV�

,Q RUGHU WR SHUIRUP VLQJOH�SROH RU VLQJOH� DQG WKUHH�
SROH DXWR�UHFORVXUH LW LV QHFHVVDU\ WKDW WKH IHHGHU
SURWHFWLRQ LV DEOH WR LVVXH SKDVH VHJUHJDWHG WULS
FRPPDQGV�

6LJQDO H[FKDQJH EHWZHHQ WKH IHHGHU SURWHFWLRQ DQG
WKH �9.���DXWR�UHFORVH XQLWPXVW EH DFFRPSOLVKHG
YLD WKH ELQDU\ LQSXWV DQG RXWSXWV RI WKH XQLW�

)XUWKHUPRUH� LW LV DOVR SRVVLEOH WR DOORZ WKH �9.���
WR EH WULJJHUHG IURPPRUH WKDQRQH SURWHFWLRQ UHOD\V
�H�J� PDLQ SURWHFWLRQ DQG DOWHUQDWH SURWHFWLRQ� �VHH
6HFWLRQ �������� ,Q WKLV FDVH� �9.��� FDQ SHUIRUP
WKUHH�SROH FRXSOLQJ IRU ERWK IHHGHU SURWHFWLRQ UH�
OD\V� LI RQO\ RQH UHOD\ WULSV PXOWL�SROH RU LI WKH SURWHF�
WLRQ UHOD\V PDNH DWWHPSW WR WULS VLQJOH�SROH LQ GLIIHU�
HQW SKDVHV�

7KH XVH RI WZR �9.��� UHOD\V ZLWK WZR IHHGHU SUR�
WHFWLRQ UHOD\V LV DOVR SRVVLEOH DV ZHOO DV WKH XVH RI
RQH �9.��� ZLWK D IHHGHU SURWHFWLRQ DQG D VHFRQG

DXWR�UHFORVH UHOD\ ZLWK VHSDUDWH IHHGHU SURWHFWLRQ
�H[DPSOH VHH 6HFWLRQ ��������

7KHSRVVLEOH SURJUDPVRI WKH$5�IXQFWLRQ IRU WKH ILUVW
$5�F\FOH �GHVLJQDWHG LQ WKH IROORZLQJ ZLWK 5$5 ���
UDSLG DXWR�UHFORVXUH� DUH�

��� 5$5 352*�  7+5((���32/(� L�H� DOO W\SHV RI
IDXOWV UHVXOW LQ WKUHH�SROH $5�

��� 5$5 352*�  6,1*/(�32/(� L�H� VLQJOH�SKDVH
IDXOWV UHVXOW LQ VLQJOH�SROH $5�
PXOWL�SKDVH IDXOWV LQ WKUHH�SROH
ILQDO GLVFRQQHFWLRQ�

��� 5$5 352*�  6,1*/(�7+5((���32/H� L�H�
VLQJOH�SKDVH IDXOWV UHVXOW LQ
VLQJOH�SROH $5� PXOWL�SKDVH
IDXOWV LQ WKUHH�SROH $5�

,I PRUH WKDQ RQH UHFORVH DWWHPSW ZLOO EH FDUULHG RXW�
WKH VHFRQG DQG DQ\ IXUWKHU DXWR�UHFORVH F\FOH DUH
GHVLJQDWHG LQ WKH IROORZLQJ ZLWK '$5 �GHOD\HG DXWR�
UHFORVXUH� LQGHSHQGHQW RQ WKH VHWWLQJ RI WKH GHDG
WLPHV RI WKH F\FOHV� ,W LV SRVVLEOH WR VNLS WKH 5$5
F\FOH VR WKDW RQO\ '$5 F\FOHV RFFXU� '$5 F\FOHV DUH
DOZD\V WKUHH�SROH� )RU WKH '$5�IXQFWLRQ� WKH IROORZ�
LQJ SURJUDPV DUH VHOHFWDEOH�

��� '$5 352*�  12'$5� L�H� QR '$5 RFFXUV� XQ�
VXFFHVVIXO 5$5 UHVXOWV LQ ILQDO
WULS�

��� '$5 352*�  '$5 :,7+287 5$5� L�H� '$5
F\FOHV FDQ EH FDUULHG RXW HYHQ
ZLWKRXW D SUHFHGLQJ 5$5 F\FOH
�H�J� 5$5 LV E\�SDVVHG EHFDXVH
EORFNHG��

��� '$5 352*�  '$5 $)7(5 5$5� L�H� WKH '$5
F\FOHV FDQ RQO\ EH LQLWLDWHG DIWHU
DQ XQVXFFHVVIXO 5$5�

3UHUHTXLVLWH IRU LQLWLDWLRQ RI WKH $5�IXQFWLRQ LV DOZD\V
WKDW WKH FLUFXLW EUHDNHU LV UHDG\ IRU RSHUDWLRQ ZKHQ
SLFN�XS RFFXUV� 7KLV LQIRUPDWLRQ LV WUDQVPLWWHG WR WKH
GHYLFH YLD D ELQDU\ LQSXW�

)XUWKHUPRUH� UHFORVXUH LV EORFNHG LI WKH WULSSLQJ
FRPPDQG RFFXUV DIWHU WKH DFWLRQ WLPH� ZKLFK FDQEH
VHW LQGLYLGXDOO\ IRU 5$5 DQG '$5�
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����� 6HOHFWLYLW\ GXULQJ DXWRPDWLF UH�
FORVXUH

)RU WKH DXWR�UHFORVXUH VHTXHQFH WR EH VXFFHVVIXO�
IDXOWV RQ DQ\ SDUW RI WKH OLQH PXVW EH FOHDUHG IURP
ERWK OLQH HQGV ZLWKLQ WKH VDPH ��� VKRUWHVW SRVVL�
EOH ��� WLPH� 8VXDOO\� WKHUHIRUH� DQ LQVWDQWDQHRXV
VWDJH RI WKH VKRUW�FLUFXLW SURWHFWLRQ LV VHW WR RSHUDWH
EHIRUH D UHFORVXUH E\ WKH $5�XQLW�

,I WKH VKRUW�FLUFXLW SURWHFWLRQ LV HTXLSSHG ZLWK D VR�
FDOOHG 5$5 VWDJH WKHQ WKLV VWDJH FDQEH DFWLYDWHG E\
�9.���� WKH RXWSXW VLJQDO k5$5 =RQH 5HO�l LV
DYDLODEOH DV ORQJ DV WKH 5$5 IXQFWLRQ LV UHDG\ IRU UH�
FORVH DIWHU GLVFRQQHFWLRQ RI WKH OLQH�

,I WKH IHHGHU SURWHFWLRQ LQFRUSRUDWHV WKH IDFLOLW\ WR DF�
WLYDWH LWV 5$5 VWDJH RQO\ LQ FDVH RI VLQJOH�SKDVH
IDXOWV EXW QRW LQ FDVH RI WKUHH�SKDVH IDXOWV� WKH 5$5
IXQFWLRQ RI �9.��� FDQ JLYH WKH RXWSXW VLJQDO k5$5
�S 3URJl LQ DGGLWLRQ WR k5$5 =RQH 5HO�l ZKLFK
PHDQV WKDW WKH5$5 IXQFWLRQZLOO UHFORVHRQO\ LQ FDVH
RI VLQJOH�SROH WULS EXW QRW DIWHU WKUHH�SROH WULS� WKDW LV
WKH FDVH ZKHQ WKH 5$5 IXQFWLRQ LV SURJUDPPHG WR
VLQJOH�SROH DXWR�UHFORVXUH�

,I WKH IHHGHU SURWHFWLRQ LV HTXLSSHG ZLWK DQ DGGLWLRQ�
DO VR�FDOOHG '$5 VWDJH� WKLV FDQ EH DFWLYDWHG E\
�9.��� WKURXJK WKH RXWSXW VLJQDO k5$5 =RQH
5HO�l ZKLFK LV SUHVHQW DV ORQJ DV WKH '$5 IXQFWLRQ
LV UHDG\ WR UHFORVH DIWHU GLVFRQQHFWLRQ RI WKH OLQH�

,I QR UHFORVXUH LV H[SHFWHG �H�J� FLUFXLW EUHDNHU QRW
UHDG\ IRU D WULS���FORVH���F\FOH RU DFWLRQ WLPH H[SLUHG�
WKHQ WKH DERYHPHQWLRQHG UHOHDVH VLJQDOV DUH QRW LV�
VXHG� 7KH IHHGHU SURWHFWLRQ WKHQ KDV WR RSHUDWH DF�
FRUGLQJ WR WKH WLPH JUDGLQJ SODQ LQ RUGHU WR DFKLHYH
VHOHFWLYLW\�

,W LV SRVVLEOH WREORFN WKH$5 IXQFWLRQV �LQ FRPPRQRU
VHSDUDWH IRU 5$5 RU '$5� IURP H[WHUQDO FULWHULD �L�H�
IURP WKH SODQW RU IURP RWKHU SURWHFWLRQ GHYLFHV�� 7KH
UHOHDVH VLJQDOV RI �9.��� DUH QRW LVVXHG LQ WKLV FDVH
HLWKHU�

7KH DXWR�UHFORVH IXQFWLRQ SURYLGHV DQ DFWLRQ WLPH IRU
HDFK RI 5$5 DQG '$5 IXQFWLRQZKLFK FDQ VHSDUDWHO\
VHW� 7KH DFWLRQ WLPHV DUH VWDUWHG ZLWK DQ\ IDXOW GHWHF�
WLRQ RI D VKRUW�FLUFXLW SURWHFWLRQ ZKLFK VKDOO WULJJHU
WKH$5 IXQFWLRQ� ,I WKH DFWLRQ WLPHKDV HODSVHGEHIRUH
DQ\ WULS VLJQDO LV JLYHQ� LW LV DVVXPHG WKDW WKH IDXOW LV
QRW RQ WKH SURWHFWHG OLQH EXW RQ D GLIIHUHQW OLQH� DXWR�
UHFORVXUH LV QRW LQLWLDWHG�

����� $FWLRQ WLPHV DQG UHFODLP WLPHV

,W LV RIWHQ DSSURSULDWH WR SUHYHQW UHDGLQHVV IRU UHFOR�
VXUH� ZKHQ WKH IDXOW KDV SHUVLVWHG IRU D VSHFLILHG
WLPH� IRU H[DPSOH� ZKHQ LW FDQ EH DVVXPHG WKDW WKH
DUF KDV EXUQW LWVHOI LQ WR VXFK DQ H[WHQW� WKDW WKHUH LV
QR FKDQFH RI QDWXUDO TXHQFKLQJ GXULQJ WKH GHDG
WLPH�

7ULSSLQJ DIWHU IDXOWV ZKLFK DUH FOHDUHG LQ D GHOD\HG
WLPH VKRXOG� IRU UHDVRQV RI VHOHFWLYLW\ �UHIHU IRUHJR�
LQJ VHFWLRQ� QRW UHVXOW LQ DQ DXWR�UHFORVXUH HLWKHU�

7KH $5�IXQFWLRQV RI �9.��� DUH SURYLGHG ZLWK VHW�
WDEOH DFWLRQ WLPHV� VHSDUDWH IRU 5$5DQG '$5�ZKLFK
DUH VWDUWHG E\ WKH IDXOW GHWHFWLRQ VLJQDO RI WKH IHHGHU
SURWHFWLRQ� ,I� DIWHU H[SLU\ RI WKH DFWLRQ WLPH� QR WULS�
SLQJ VLJQDO KDV EHHQ JLYHQ� UHFORVXUH LV EORFNHG�

7KH $5�IXQFWLRQV RI �9.��� DUH SURYLGHG ZLWK WKUHH
VHWWDEOH UHFODLP WLPHV� ZKLFK GRQRW GLVFULPLQDWHEH�
WZHHQ 5$5 DQG '$5� *HQHUDOO\� WKH UHFODLP WLPH LV
WKH WLPH SHULRG GXULQJ ZKLFK QR IXUWKHU UHFORVXUH DW�
WHPSW LV SHUPLWWHG�

7KH UHFODLP WLPH 7���5(&/$,0 LV VWDUWHG DW HYHU\ UH�
FORVH FRPPDQG� ,I DXWR�UHFORVXUH KDV EHHQ VXFFHV�
VIXO� DOO IXQFWLRQV UHVHW WR WKH TXLHVFHQW FRQGLWLRQ DI�
WHU H[SLU\ RI 7���5(&/$,0� DQ\ IDXOW RFFXUULQJ DIWHU
WKH H[SLU\ RI WKH UHFODLP WLPH LV FRQVLGHUHG WR EH D
QHZ V\VWHP IDXOW� :KHQ D UHQHZHG WULS FRPPDQG LV
JLYHQ ZLWKLQ WKLV UHFODLP WLPH� WKH QH[W DXWR�UHFORVH
F\FOH LV VWDUWHG LI PXOWL�VKRW $5 LV SHUPLWWHG� LI QR IXU�
WKHU $5 F\FOH LV SHUPLWWHG� D UHQHZHG WULS FRPPDQG
ZLWKLQ WKH UHFODLP WLPH LV ILQDO� $5 KDV EHHQ XQ�
VXFFHVVIXO�

7KH ORFN�RXW WLPH DIWHU G\QDPLF EORFNLQJ 7%/2&.
'<1 LV WKH WLPH SHULRG GXULQJ ZKLFK DQ\ IXUWKHU
FORVH FRPPDQGE\ WKH �9.��� UHOD\ LV EORFNHG DIWHU
ILQDO GLVFRQQHFWLRQ� 7KLV DSSOLHV IRU DOO FORVLQJ DW�
WHPSWV ZKLFK DUH SHUIRUPHG E\ WKH UHOD\� ,I WKLV WLPH
LV VHW WR*� FORVLQJ LV ORFNHG RXW XQWLO WKH $5 IXQFWLRQ
LV UHVHW E\ HQHUJL]DWLRQ RI WKH ELQDU\ LQSXW k!$5 5H�
VHWl� $IWHU WKH UHVHW VLJQDO DOO IXQFWLRQV UHVHW WR WKH
TXLHVFHQW FRQGLWLRQ�

$ VSHFLDO UHFODLP WLPH 7%/2&. 0�& LV SURYLGHG IRU
PDQXDO FORVLQJ� 'XULQJ WKLV WLPH DIWHU PDQXDO FORVH�
UHFORVXUH LV EORFNHG� DQ\ WULS FRPPDQGZLOO EH D ILQDO
WKUHH�SROH WULS�
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����� ,QWHUURJDWLRQ IRU UHDGLQHVV RI
WKH FLUFXLW EUHDNHU

3UH�FRQGLWLRQ IRU D UHFORVH DWWHPSW DIWHU VKRUW�FLUFXLW
LQWHUUXSWLRQ LV WKDW WKH FLUFXLW EUHDNHU LV UHDG\ IRU DW
OHDVW RQH 75,3���&/26(���75,3���F\FOH ZKHQ WKH $5
IXQFWLRQ LV LQLWLDWHG �L�H� DW WKH LQVWDQW RI WULS FRP�
PDQG�� 7KH UHDGLQHVV LQIRUPDWLRQ IURP WKH EUHDNHU
KDV WREH WUDQVPLWWHG WR WKHGHYLFH YLD D ELQDU\ LQSXW�
,Q FDVH WKDW VXFK UHDGLQHVV LQIRUPDWLRQ LV QRW DYDLO�
DEOH� LQWHUURJDWLRQ FDQ EH VXSSUHVVHG VLQFH RWKHU�
ZLVH QR DXWR�UHFORVH ZRXOG EH SRVVLEOH DW DOO�

:KHQ VLQJOH�VKRW DXWR�UHFORVXUH LV SHUIRUPHG LW LV
VXIILFLHQW WR LQWHUURJDWH WKH EUHDNHU UHDGLQHVV RQH
VLQJOH WLPH EHIRUH LQLWLDWLRQ RI $5� $V� IRU H[DPSOH�
WKH DLU SUHVVXUH IRU EUHDNHU RSHUDWLRQ ZLOO FROODSVH
GXULQJ WKH WULS H[HFXWLRQ� QR IXUWKHU LQWHUURJDWLRQ
VKRXOG EH FDUULHG RXW�

:KHQ PXOWL�VKRW DXWR�UHFORVXUH LV XVHG� LW LV DGYDQ�
WDJHRXV WR LQWHUURJDWH EUHDNHU UHDGLQHVV QRW RQO\ DW
WKH LQVWDQW RI WKH ILUVW WULS FRPPDQG EXW DOVR EHIRUH
HYHU\ UHFORVH DWWHPSW RU EHIRUH HYHU\ RWKHU UHFORVH
DWWHPSW� ,I WKLV IDFLOLW\ LV VHOHFWHG� UHFORVXUH LV
EORFNHG DV ORQJ DV WKH FLUFXLW EUHDNHU LV QRW UHDG\ IRU
DQRWKHU 75,3���&/26( VHTXHQFH�

7KH UHFRYHU\ WLPH RI WKH FLUFXLW EUHDNHU FDQ EH VX�
SHUYLVHG E\ WKH �9.��� UHOD\� 7KLV VXSHUYLVLRQ WLPH
7���&%���6839 ZLOO UXQ DV ORQJ DV WKH FLUFXLW EUHDNHU
GRHV QRW LQIRUP DERXW UHDGLQHVV� ,Q WKLV FDVH� WKH
GHDG WLPHPD\EH H[WHQGHG� ZKHQ WKHEUHDNHU LV QRW
UHDG\ DIWHU H[SLU\ RI WKH VHW GHDG WLPH� %XW LI WKH
EUHDNHU LV QRW \HW UHDG\ DIWHU H[SLU\ RI WKH VXSHUYL�
VLRQ WLPH WKHQ UHFORVXUH LV EORFNHG� 7KLV EORFNLQJ LV
FDQFHOHG RQO\ DIWHU WKH ORFN�RXW WLPH 7%/2&. '<1
�UHIHU 6HFWLRQ ������ KDV HODSVHG� ,I 7%/2&. '<1 LV
VHW WR*� FORVLQJ LV ORFNHG RXW XQWLO WKH$5 IXQFWLRQ LV
UHVHW E\ HQHUJL]DWLRQ RI WKH ELQDU\ LQSXW k!$5 5H�
VHWl� $IWHU WKH UHVHW VLJQDO DOO IXQFWLRQV UHVHW WR WKH
TXLHVFHQW FRQGLWLRQ�

����� 7KUHH�SROH DXWR�UHFORVXUH

7KH 5$5 IXQFWLRQ RI �9.��� LQIRUPV WKH IHHGHU SUR�
WHFWLRQ DERXW UHDGLQHVV IRU UHFORVXUH E\ LWV RXWSXW
VLJQDO k5$5 =RQH 5HO�l LQ RUGHU WR DOORZ WKH IHHG�
HU SURWHFWLRQ WR WULS LQ LWV 5$5 ]RQH �LI DYDLODEOH�� 7KH
DFWLRQ WLPH �UHIHU WR 6HFWLRQ ������ RI WKH 5$5 IXQF�
WLRQ LV VWDUWHG ZLWK WKH IDXOW GHWHFWLRQ VLJQDO RI WKH
IHHGHU SURWHFWLRQ YLD WKH ELQDU\ LQSXW k!6WDUW $5l�

7KH IHHGHU SURWHFWLRQ WULSV WKUHH�SROH IRU DOO IDXOWV
ZLWKLQ WKH VWDJH YDOLG IRU 5$5 �H�J� WKH GLVWDQFH SUR�
WHFWLRQ LQ RYHUUHDFKLQJ ]RQH�� 7KH $5�IXQFWLRQ RI
�9.��� LV LQIRUPHG YLD DQ\ RI WKH ELQDU\ LQSXWV
k!7ULS /
 $5l� 5$5 IXQFWLRQ LV LQLWLDWHG SURYLGHG
WULSSLQJ RFFXUV ZLWKLQ WKH DFWLRQ WLPH �UHIHU WR 6HF�
WLRQ ������� :LWK IDXOW FOHDUDQFH� L�H� ZLWK GLVDSSHDU�
DQFH RI WKH WULS VLJQDO� WKH �VHWWDEOH� GHDG WLPH
5$5 7����32/ FRPPHQFHV IRU WKUHH�SROH 5$5� VL�
PXOWDQHRXVO\� WKH VLJQDO k5$5 =RQH 5HO�l GLVDS�
SHDUV� 2Q H[SLU\ RI WKH GHDG WLPH WKH FLUFXLW EUHDNHU
UHFHLYHV D FORVLQJ FRPPDQG� WKH GXUDWLRQ RI ZKLFK
LV VHWWDEOH� DQG WKH �VHWWDEOH�� 7KH UHFODLP WLPH 7���
5(&/$,0 �6HFWLRQ ������ LV VWDUWHG�

,I WKH IDXOW LV FOHDUHG �VXFFHVVIXO 5$5�� WKH UHFODLP
WLPH 7���5(&/$,0 �6HFWLRQ ������ H[SLUHV DQG DOO
IXQFWLRQV RI �9.��� UHVHW WR WKH TXLHVFHQW FRQGL�
WLRQ� 7KH QHWZRUN IDXOW LV FOHDUHG� WKH $5 IXQFWLRQV
DUH UHDG\ IRU D QHZ IDXOW�

,I WKH IDXOW KDV QRW EHHQ FOHDUHG �XQVXFFHVVIXO $5�
WKHQ WKH VKRUW�FLUFXLW SURWHFWLRQ FDUULHV RXW D ILQDO
GLVFRQQHFWLRQ LQ WKH VWDJH WKDW LV YDOLG ZLWKRXW 5$5�
$OVR� HYHU\ IDXOW GXULQJ WKH UHFODLP WLPH ZLOO UHVXOW LQ
ILQDO GLVFRQQHFWLRQ�

$IWHU XQVXFFHVVIXO $5 �ILQDO GLVFRQQHFWLRQ� WKH ORFN�
RXW WLPH 7%/2&. '<1 �6HFWLRQ ������ LV VWDUWHG� )RU
WKLV WLPH DQ\ FORVH FRPPDQG IURP �9.��� LV
ORFNHG�

7KH DERYH VHTXHQFH FRPHV LQWR HIIHFW ZLWK VLQJOH�
VKRW 5$5�:LWK �9.���� PXOWLSOH $5�DWWHPSWV �XS WR
� '$5�VKRWV� UHIHU WR 6HFWLRQ ������ DUH DOVR SRVVL�
EOH� $GGLWLRQDOO\� LW LV SRVVLEOH WR VNLS WKH 5$5 F\FOH
E\ D VLJQDO YLD D ELQDU\ LQSXW RI WKH GHYLFH� ,Q WKLV
FDVH RQO\ '$5 LV HIIHFWLYH �UHIHU WR 6HFWLRQ �������
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����� 6LQJOH�SROH DXWR�UHFORVXUH

:KHQ RQO\ VLQJOH�SROH DXWR�UHFORVXUH LV FDUULHG RXW�
�9.��� LVVXHV WKH FRQWLQXRXV RXWSXW VLJQDO
k5$5 �S 3URJl� ZKLFK LQGLFDWHV WKDW UHFORVXUH ZLOO
EH FDUULHG RXW RQO\ LQ FDVH RI VLQJOH�SROH WULS� 7KH
5$5 IXQFWLRQ RI �9.��� LQIRUPV WKH IHHGHU SURWHF�
WLRQ DERXW UHDGLQHVV IRU UHFORVXUH E\ LWV RXWSXW VLJ�
QDO k5$5 =RQH 5HO�l DQG LVVXHV RXWSXW VLJQDO
k�S 7ULS 3HUP�l �L�H� VLQJOH�SROH WULS SHUPLVVLRQ�
WKH ORJLFDO LQYHUVLRQ RI WKUHH�SROH FRXSOLQJ�� 7KH DF�
WLRQ WLPH �UHIHU WR 6HFWLRQ ������ RI WKH 5$5 IXQFWLRQ
LV VWDUWHG ZLWK WKH IDXOW GHWHFWLRQ VLJQDO RI WKH IHHGHU
SURWHFWLRQ YLD WKH ELQDU\ LQSXW k!6WDUW $5l�

7KH IHHGHU SURWHFWLRQ WULSV VLQJOH�SROH LI D VLQJOH�
SKDVH IDXOW LV GHWHFWHG LQ WKH VWDJH YDOLG IRU 5$5�
7KH $5�IXQFWLRQ RI �9.��� LV LQIRUPHG YLD WKHELQDU\
LQSXWV k!7ULS /� $5l RU k!7ULS /� $5l RU
k!7ULS /� $5l� 5$5 IXQFWLRQ LV LQLWLDWHG SURYLGHG
WULSSLQJ RFFXUV ZLWKLQ WKH DFWLRQ WLPH �UHIHU WR 6HF�
WLRQ ������� :LWK IDXOW FOHDUDQFH� L�H� ZLWK GLVDSSHDU�
DQFH RI WKH WULS VLJQDO� WKH �VHWWDEOH� GHDG WLPH
5$5 7��32/ FRPPHQFHV IRU VLQJOH�SROH 5$5� WKH
RXWSXW VLJQDO k�S 7ULS 3HUP�l GLVDSSHDUV� $IWHU
WKH GHDG WLPH� WKH FLUFXLW EUHDNHU UHFHLYHV D FORVLQJ
FRPPDQG� WKHGXUDWLRQ RIZKLFK LV VHWWDEOH� 6LPXOWD�
QHRXVO\� WKH VLJQDO k5$5 =RQH 5HO�l GLVDSSHDUV
DQG WKH �VHWWDEOH� UHFODLP WLPH 7���5(&/$,0 �6HF�
WLRQ ������ LV VWDUWHG�

,I WKH IDXOW LV FOHDUHG �VXFFHVVIXO 5$5�� WKH UHFODLP
WLPH 7���5(&/$,0� 6HFWLRQ ������ H[SLUHV DQG DOO
IXQFWLRQV RI �9.��� UHVHW WR WKH TXLHVFHQW FRQGL�
WLRQ� 7KH QHWZRUN IDXOW LV FOHDUHG� WKH $5 IXQFWLRQV
DUH UHDG\ IRU D QHZ IDXOW�

,I WKH IDXOW KDV QRW EHHQ FOHDUHG �XQVXFFHVVIXO $5�
WKHQ IHHGHU SURWHFWLRQ FDUULHV RXW D ILQDO GLVFRQQHF�
WLRQ LQ WKH VWDJH WKDW LV YDOLG ZLWKRXW 5$5� $OVR� HYHU\
IDXOW GXULQJ WKH UHFODLP WLPHZLOO UHVXOW LQ ILQDO GLVFRQ�
QHFWLRQ�

$IWHU XQVXFFHVVIXO $5 �ILQDO GLVFRQQHFWLRQ� WKH ORFN�
RXW WLPH 7%/2&. '<1 �6HFWLRQ ������ LV VWDUWHG� )RU
WKLV WLPH DQ\ FORVH FRPPDQG IURP �9.��� LV
ORFNHG�

$IWHU RFFXUUHQFHV RI PXOWL�SKDVH IDXOWV WKH VKRUW�FLU�
FXLW SURWHFWLRQ WULSV ILQDOO\� WKUHH�SROH� (YHU\ WKUHH�
SROH WULS LV D ILQDO WULS� 7KH ORFN�RXW WLPH 7%/2&.
'<1 �6HFWLRQ ������ LV VWDUWHG� )RU WKLV WLPH DQ\
FORVH FRPPDQG IURP �9.��� LV ORFNHG�

,Q WKLV PRGH� RQO\ VLQJOH�VKRW DXWR�UHFORVXUH LV SRV�
VLEOH�

����� 6LQJOH� DQG WKUHH�SROH DXWR�UH�
FORVXUH

7KH 5$5 IXQFWLRQ RI �9.��� LQIRUPV WKH IHHGHU SUR�
WHFWLRQ DERXW UHDGLQHVV IRU UHFORVXUH E\ LWV RXWSXW
VLJQDO k5$5 =RQH 5HO�l LQ RUGHU WR DOORZ WKH IHHG�
HU SURWHFWLRQ WR WULS LQ LWV 5$5 ]RQH �LI DYDLODEOH�� DQG
LVVXHV RXWSXW VLJQDO k�S 7ULS 3HUP�l �L�H� VLQJOH�
SROH WULS SHUPLVVLRQ� WKH ORJLFDO LQYHUVLRQ RI WKUHH�
SROH FRXSOLQJ�� 7KH DFWLRQ WLPH �UHIHU WR 6HFWLRQ
������ RI WKH 5$5 IXQFWLRQ LV VWDUWHG ZLWK WKH IDXOW GH�
WHFWLRQ VLJQDO RI WKH IHHGHU SURWHFWLRQ YLD WKH ELQDU\
LQSXW k!6WDUW $5l�

7KH IHHGHU SURWHFWLRQ WULSV VLQJOH�SROH IRU VLQJOH�
SKDVH IDXOWV DQG WKUHH�SROH IRU PXOWL�SKDVH IDXOWV�
7KH $5�IXQFWLRQ RI �9.��� LV LQIRUPHG YLD WKHELQDU\
LQSXWV k!7ULS /� $5l RU k!7ULS /� $5l RU
k!7ULS /� $5l� 5$5 IXQFWLRQ LV LQLWLDWHG SURYLGHG
WULSSLQJ RFFXUV ZLWKLQ WKH DFWLRQ WLPH �UHIHU WR 6HF�
WLRQ ������� :LWK IDXOW FOHDUDQFH� L�H� ZLWK GLVDSSHDU�
DQFH RI WKH WULS VLJQDO� WKH �VHWWDEOH� GHDG WLPH
5$5 7����32/ FRPPHQFHV IRU VLQJOH�SROH 5$5� RU
WKH VHSDUDWHO\ VHWWDEOH GHDG WLPH 5$5 7����32/ IRU
WKUHH�SROH 5$5� WKH RXWSXW VLJQDO
k�S 7ULS 3HUP�l GLVDSSHDUV� $IWHU WKH GHDG WLPH�
WKH FLUFXLW EUHDNHU UHFHLYHV D FORVLQJ FRPPDQG� WKH
GXUDWLRQ RI ZKLFK LV VHWWDEOH� 7KH �VHWWDEOH� UHFODLP
WLPH 7���5(&/$,0 �6HFWLRQ ������ LV VWDUWHG�

,I WKH IDXOW LV FOHDUHG �VXFFHVVIXO 5$5�� WKH UHFODLP
WLPH 7���5(&/$,0� 6HFWLRQ ������ H[SLUHV DQG DOO
IXQFWLRQV RI �9.��� UHVHW WR WKH TXLHVFHQW FRQGL�
WLRQ� 7KH QHWZRUN IDXOW LV FOHDUHG� WKH $5 IXQFWLRQV
DUH UHDG\ IRU D QHZ IDXOW�

,I WKH IDXOW KDV QRW EHHQ FOHDUHG �XQVXFFHVVIXO $5�
WKHQ WKH IHHGHU SURWHFWLRQ FDUULHV RXW D ILQDO GLVFRQ�
QHFWLRQ LQ WKH VWDJH WKDW LV YDOLG ZLWKRXW 5$5� $OVR�
HYHU\ IDXOW GXULQJ WKH UHFODLP WLPH ZLOO UHVXOW LQ ILQDO
GLVFRQQHFWLRQ�

$IWHU XQVXFFHVVIXO $5 �ILQDO GLVFRQQHFWLRQ� WKH ORFN�
RXW WLPH 7%/2&. '<1 �6HFWLRQ ������ LV VWDUWHG� )RU
WKLV WLPH DQ\ FORVH FRPPDQG IURP �9.��� LV
ORFNHG�

7KH DERYH VHTXHQFH FRPHV LQWR HIIHFW ZLWK VLQJOH�
VKRW 5$5�:LWK �9.���� PXOWLSOH $5�DWWHPSWV �XS WR
� '$5�VKRWV� UHIHU WR 6HFWLRQ ������ DUH DOVR SRVVL�
EOH� $GGLWLRQDOO\� LW LV SRVVLEOH WR VNLS WKH 5$5 F\FOH
E\ D VLJQDO YLD D ELQDU\ LQSXW RI WKH GHYLFH� ,Q WKLV
FDVH RQO\ '$5 LV HIIHFWLYH �UHIHU WR 6HFWLRQ �������
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����� 7UHDWPHQW RI HYROYLQJ IDXOWV IRU
VLQJOH�SROH DXWR�UHFORVXUH

:KHQ VLQJOH�SROH RU VLQJOH� DQG WKUHH�SROH DXWR�UH�
FORVXUHV DUH FDUULHG RXW LQ WKH QHWZRUN� VSHFLDO DW�
WHQWLRQ KDV WR EHGLUHFWHG WR HYROYLQJ IDXOWV� (YROYLQJ
IDXOWV DUH KHUH GHILQHG DV WKRVH ZKLFK� DIWHU FOHDU�
DQFH RI WKH ILUVW�GHWHFWHG IDXOW� RFFXU GXULQJ WKH
GHDG WLPH RI DQ $5 F\FOH�

7KH HYROYLQJ IDXOW LV GHWHFWHG E\ WKH IHHGHU SURWHF�
WLRQ� ,W LQIRUPV WKH $5 IXQFWLRQ E\RXWSXWWLQJ WKH IDXOW
GHWHFWLRQ DQG WULS VLJQDOV WKURXJKELQDU\ LQSXWV� 7KH
FULWHULRQ IRU UHFRJQLWLRQ RI HYROYLQJ IDXOWV FDQ EH VH�
OHFWHG LQ �9.��� WR EH HLWKHU 75,3 &200$1' GXU�
LQJ WKH GHDG WLPH RU DQ\ IXUWKHU )$8/7 '(7(&WLRQ
IURP WKH IHHGHU SURWHFWLRQ�

7KH UHDFWLRQ RI WKH $5�IXQFWLRQ WR D UHFRJQL]HG
HYROYLQJ IDXOW FDQ DOVR EH VHOHFWHG�

D� 12 VSHFLDO UHDFWLRQ WR HYROYLQJ IDXOWV�

$V VRRQ DV DQ HYROYLQJ IDXOW KDV EHHQ GHWHFWHG�
WKH XQLW VZLWFKHV WR WKH WKUHH�SROH DXWR�UHFORVXUH
F\FOH� (YHU\ WULS ZLOO EH WKUHH�SROH� ,I WKUHH�SROH
DXWR�UHFORVXUH LV SHUPLWWHG� WKHQ WKH GHDG WLPH
IRU WKUHH�SROH DXWR�UHFORVXUH EHJLQV VLPXOWD�
QHRXVO\ ZLWK WKH LQWHUUXSWLRQ RI WKH HYROYLQJ IDXOW�
:KHQ WKH GHDG WLPH KDV H[SLUHG� WKH FLUFXLW
EUHDNHU UHFHLYHV WKH FRPPDQG WR FORVH� 7KH IXU�
WKHU VHTXHQFH LV WKH VDPH DV IRU VLQJOH� DQG
WKUHH�SROH DXWR�UHFORVXUH�

7KH WRWDO GHDG WLPH LQ WKLV FDVH FRQVLVWV RI WKH
GHDG WLPH IRU WKH VLQJOH�SROH DXWR�UHFORVXUH�
ZKLFK KDV H[SLUHG ZKHQ WKH HYROYLQJ IDXOW LV LQWHU�
UXSWHG� SOXV WKH GHDG WLPH IRU WKH WKUHH�SROH DXWR�
UHFORVXUH� 7KLV LV XVHIXO EHFDXVH RQO\ WKH GHDG
WLPH IRU WKUHH�SROH DXWR�UHFORVXUH LV RI LPSRU�
WDQFH IRU WKH VWDELOLW\ RI WKH QHWZRUN�

E� %ORFNLQJ RI UHFORVXUH� DIWHU HYROYLQJ IDXOWV $/�
:$<6�

$V VRRQ DV DQ HYROYLQJ IDXOW KDV EHHQ GHWHFWHG�
UHFORVXUH LV EORFNHG� (YHU\ WULS ZLOO EH WKUHH�SROH
UHJDUGOHVV ZKHWKHU WKUHH�SROH $5 LV SHUPLWWHG RU
QRW�

F� %ORFNLQJ� DIWHU HYROYLQJ IDXOWV� DIWHU DQ DGMXVWDEOH
GLVFULPLQDWLRQ WLPH� !7���',6&5�

7KH GLVFULPLQDWLRQ WLPH VWDUWV VLPXOWDQHRXVO\
ZLWK WKH VLQJOH�SROH GHDG WLPH� ,W LV XVHG WR GLV�
FULPLQDWH IURP ZKLFK SRLQW LQ WLPH DQ HYROYLQJ
IDXOW LV LGHQWLILHG DV VXFK� ,I WKH HYROYLQJ IDXOW RF�
FXUV EHIRUH WKH H[SLU\ RI WKH GLVFULPLQDWLRQ WLPH�
WKH GHYLFH LV VZLWFKHG WR D WKUHH�SROH $5�F\FOH �LI
SHUPLWWHG�� DV XQGHU D�� ,I KRZHYHU� WKH HYROYLQJ
IDXOW RFFXUV DIWHU WKH GLVFULPLQDWLRQ WLPH KDV H[�
SLUHG� UHFORVXUH LV EORFNHG� DV XQGHU E��

����� 0XOWL�VKRW DXWR�UHFORVXUH

7KH DXWR�UHFORVH IXQFWLRQ RI �9.��� ZLOO DOVR SHUPLW
PXOWL�VKRW UHFORVXUH� XS WR � FRQVHFXWLYH '$5�
F\FOHV� 7KH VHFRQG DQG HDFK IXUWKHU F\FOH DUH DO�
ZD\V WKUHH�SROH� 7KH '$5 IXQFWLRQ RI �9.��� LQ�
IRUPV WKH IHHGHU SURWHFWLRQ DERXW UHDGLQHVV IRU UH�
FORVXUH E\ LWV RXWSXW VLJQDO k'$5 =RQH 5HO�l� 7KH
�VHSDUDWHO\ VHW� DFWLRQ WLPH �UHIHU WR6HFWLRQ ������ RI
WKH '$5 IXQFWLRQ LV VWDUWHG ZLWK WKH IDXOW GHWHFWLRQ
VLJQDO RI WKH IHHGHU SURWHFWLRQ YLD WKH ELQDU\ LQSXW
k!6WDUW $5l�

'LIIHUHQW QXPEHUV RI '$5 F\FOHV FDQ EH VHW IRU
VLQJOH�SKDVH IDXOWV DQG PXOWL�SKDVH IDXOW� WULSSLQJ
FRPPDQG LV� QHYHUWKHOHVV� DOZD\V WKUHH�SROH� 7KH
VHW QXPEHU RI '$5 F\FOHV GRHV QRW LQFOXGH WKH ILUVW
5$5 F\FOH�

'HDG WLPHV FDQ EH LQGLYLGXDOO\ VHW IRU WKH ILUVW WKUHH
$5 F\FOHV� IXUWKHU F\FOHV RSHUDWH ZLWK WKH GHDG WLPH
RI WKH WKLUG F\FOH� ,Q WKLV FDVH� DOO $5 F\FOHV DUH GHFL�
VLYH� L�H� DOVR WKH 5$5F\FOH� 7KH5$5 F\FOH RSHUDWHV
ZLWK LWV GHDG WLPH �5$5 7����32/ IRU VLQJOH� RU 5$5
7����32/ IRU WKUHH�SROH5$5�� WKH ILUVW '$5 LV WKH VHF�
RQG F\FOH ZLWK WKH GHDG WLPH IRU WKH VHFRQG F\FOH
'$5 7�32/�� HWF�� ,I QR 5$5 F\FOH KDV RFFXUUHG
�H�J� 5$5 EORFNHG� WKHQ WKH ILUVW '$5 F\FOH RSHUDWHV
ZLWK WKH GHDG WLPH IRU WKH ILUVW F\FOH '$5 7�32/��
HWF�

(DFK QHZ SLFN�XS UHVWDUWV WKH DFWLRQ WLPH
'$5 7���$&7� ZLWKLQZKLFK D WULSSLQJ FRPPDQGPXVW
RFFXU� $IWHU IDXOW FOHDUDQFHZLWKLQ WKH DFWLRQ WLPH WKH
GHDG WLPH EHJLQV� $W WKH HQG RI WKLV� WKH FLUFXLW
EUHDNHU LV JLYHQ D QHZ FORVLQJ FRPPDQG� 6LPXOWD�
QHRXVO\� WKH UHFODLP WLPH 7���5(&/$,0 �6HFWLRQ
������ LV VWDUWHG�

,I RQHRI WKH F\FOHV LV VXFFHVVIXO� WKDW LV� DIWHU UHFORVH
WKH IDXOW LV QR ORQJHU SUHVHQW� WKH UHFODLP WLPH 7���
5(&/$,0 �6HFWLRQ ������ UXQV RXW DQG DOO IXQFWLRQV
RI �9.��� UHWXUQ WR WKHTXLHVFHQW FRQGLWLRQ� 7KHQHW�
ZRUN IDXOW LV FOHDUHG� WKH $5 IXQFWLRQV DUH UHDG\ IRU D
QHZ IDXOW�

$V ORQJ DV WKH SHUPLWWHG QXPEHU RI F\FOHV KDV QRW
EHHQ UHDFKHG� WKH UHFODLP WLPH LV UHVHW E\ HDFK QHZ
WULS FRPPDQG DQG UHFRPPHQFHV ZLWK WKH QH[W FORV�
LQJ FRPPDQG�

,I QRQH RI WKH $5�F\FOHV KDYH EHHQ VXFFHVVIXO WKHQ
WKH VKRUW�FLUFXLW SURWHFWLRQ FDUULHV RXW D ILQDO GLVFRQ�
QHFWLRQ DIWHU WKH ODVW SHUPLVVLEOH F\FOH� 7KH ORFN�RXW
WLPH 7%/2&.'<1 �6HFWLRQ ������ LV VWDUWHG� )RU WKLV
WLPH DQ\ FORVH FRPPDQG IURP �9.��� LV ORFNHG�

7KH VXEVHTXHQW F\FOHV �'$5� FDQ EH EORFNHG E\ D
ELQDU\ LQSXW LQGHSHQGHQWO\ RI WKH IXQFWLRQ RI WKH
5$5 F\FOH�www . 
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������ &RQWURO RI WKH DXWR�UHFORVH IXQFWLRQ E\ WZR SURWHFWLYH UHOD\V

)RU OLQHVZLWK WZRSURWHFWLYH UHOD\V �H�J�PDLQ SURWHF�
WLRQ DQG DOWHUQDWH SURWHFWLRQ�� WKH DXWR�UHFORVH IXQF�
WLRQ FDQ EH FRQWUROOHG E\ ERWK IHHGHU SURWHFWLRQ UH�
OD\V LQ SDUDOOHO�

7KH IROORZLQJ LQSXWV DQG RXWSXWV RI �9.��� DUH VXLW�
DEOH IRU FRPPXQLFDWLRQ ZLWK WKH SURWHFWLRQ UHOD\V�

7KH $5�IXQFWLRQ FDQ EH VWDUWHG YLD WKH ELQDU\ LQSXWV
IURP ERWK IHHGHU SURWHFWLRQ UHOD\V� FRQQHFWHG LQ
SDUDOOHO�

��� !6WDUW $5 *HQHUDO VWDUW VLJQDO IRU $5
�)1R ����

��� !7ULS /� $5 7ULSSLQJ FRPPDQG /� IRU $5
�)1R ����

��� !7ULS /� $5 7ULSSLQJ FRPPDQG /� IRU $5
�)1R ����

��� !7ULS /� $5 7ULSSLQJ FRPPDQG /� IRU $5
�)1R ����

7KH JHQHUDO VWDUW VLJQDO LV WKH FULWHULRQ IRU WKH VWDUW RI
WKH DFWLRQ WLPH� $W WKH LVVXHRI WKH WULSSLQJ FRPPDQG
LW LV GHFLGHG ZKHWKHU WKH GHDG WLPH IRU VLQJOH�SROH
$5 RU WKUHH�SROH $5ZLOO EH HIIHFWLYH� RU LI UHFORVXUH LV
EORFNHG IRU WKUHH�SROH WULSSLQJ �GHSHQGHQW XSRQ WKH
VHW $5 SURJUDP�� 7KH $5 IXQFWLRQ RI �9.��� UHFRJ�
QL]HV DPXOWL�SROH WULS HYHQ LQ FDVH HDFKRI WKH IHHGHU
SURWHFWLRQ UHOD\V GHWHFW D VLQJOH�SKDVH IDXOW EXW LQ
GLIIHUHQW SKDVHV�

,IRQO\ WKUHH�SROH$5 LV WREH FDUULHG RXW� LW LV VXIILFLHQW
WR XVH DQ\ FRQYHQLHQW ELQDU\ LQSXW IRU WKH WULSSLQJ
VLJQDO�

$OWHUQDWLYHO\� WKH IROORZLQJ WULS VLJQDOV FDQ EH LQSXW
WR �9.��� SURYLGHG WKHVH DUH DYDLODEOH IURP WKH
IHHGHU SURWHFWLRQ�

��� !7ULS �S $5 7ULSSLQJ FRPPDQG VLQJOH�
SROH IRU $5 �)1R ����

��� !7ULS �S $5 7ULSSLQJ FRPPDQG WKUHH�SROH
IRU $5 �)1R ����

,Q WKLV FDVH WKH GHDG WLPH LV GHULYHG IURP WKHVH VLJ�
QDOV� %XW� ZLWK WZR SURWHFWLRQ UHOD\V� WKH $5 IXQFWLRQ
FDQQRW UHFRJQL]H ZKHWKHU WKH WZR VLQJOH�SROH WULS
FRPPDQGV KDYH EHHQ RFFXUUHG LQ WKH VDPH SKDVH�
VR WKDW H[WHUQDOPHDVXUHV DUH QHFHVVDU\ WR EORFN UH�
FORVXUH DQG WR FRXSOH WKH WKUHH SROHV�

7R FRXSOH WKH SURWHFWLRQ UHOD\V WKUHH�SROH DQG WR UH�
OHDVH WKHLU $5 VWDJHV �LI DYDLODEOH�� WKH IROORZLQJ RXW�
SXW IXQFWLRQV DUH VXLWDEOH�

��� �S 7ULS 3HUP� $5 UHDG\ IRU VLQJOH�SROH UHFOR�
VXUH �ORJLFDO LQYHUVLRQ RI
WKUHH�SROH FRXSOLQJ� �)1R
�����

��� 5$5 =RQH 5HO� $5 LV UHDG\ IRU DQ 5$5 F\FOH�
L�H� UHOHDVHV 5$5 ]RQH IRU WKH
H[WHUQDO SURWHFWLRQ UHOD\ �)1R
�����

��� '$5 =RQH 5HO� $5 LV UHDG\ IRU D '$5 F\FOH�
L�H� UHOHDVHV '$5 ]RQH IRU WKH
H[WHUQDO SURWHFWLRQ UHOD\ �)1R
�����

��� 5$5 �S 3URJ� 5$5 SURJUDPPHG WR VLQJOH�
SROH UHFORVXUH RQO\� L�H� UH�
FORVHV RQO\ DIWHU VLQJOH�SROH
WULS �)1R �����

�9.��� LVVXHV QRSHUPLVVLRQ IRU VLQJOH�SROH WULS �L�H�
SHUIRUPV WKUHH�SROH FRXSOLQJ� ZKHQ WULS VLJQDOV RF�
FXU LQPRUH WKDQRQHSKDVH� WKXV� LQ FDVH HDFK RI WKH
IHHGHU SURWHFWLRQ UHOD\V WULSV D VLQJOH�SKDVH IDXOW EXW
LQ GLIIHUHQW SKDVHV� WKUHH�SROH WULSSLQJ ZLOO EH HI�
IHFWHG�

'HSHQGLQJ RQ WKH DFWXDO DSSOLFDWLRQ DQG WKH XVHG
IXQFWLRQV RI WKH DXWR�UHFORVH IXQFWLRQ� RQH RU WKH
RWKHU LQSXW RU RXWSXW FDQ EH RPLWWHG� (�J� IRU WKUHH�
SROH $5 RQO\ WKH JHQHUDO VWDUW� JHQHUDO WULS VLJQDOV
PXVW EH LQSXW� DQG k5$5 =RQH 5HO�l LV RXWSXW
IURP �9.����
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������ 7ZR SURWHFWLRQ UHOD\V ZLWK WZR DXWR�UHFORVH GHYLFHV

,I D IHHGHU LV HTXLSSHG ZLWK GXSOLFDWHG SURWHFWLRQ
DQG HDFK SURWHFWLRQ UHOD\ VKRXOG FRQWURO LWV RZQ
DXWR�UHFORVH GHYLFH� FHUWDLQ H[FKDQJH RI LQIRUPD�
WLRQ LV QHFHVVDU\ EHWZHHQ WKH WZR FRPELQDWLRQV�
7KLV LV VKRZQ� DV DQ H[DPSOH� LQ )LJXUH ���� 7KUHH�

SROH FRXSOLQJ VKRXOG EH DUUDQJHG ZLWK DQ H[WHUQDO
FRXSOLQJ XQLW ZKLFK LQWHUDFWV GLUHFWO\ ZLWK WKH FLUFXLW
EUHDNHU WULS FLUFXLWV� 7KLV HQVXUHV WKUHH�SROH WULSSLQJ
XQGHU DOO FLUFXPVWDQFHV RI PXOWL�SKDVH IDXOWV�

*HQ� )DXOW

7ULS /�

7ULS /�

7ULS /�

�9.���

/�

/���

/���

/�

/�

/�

/�

/�

/���

/���

�QG $5

GHYLFH

�QG SURWHFWLRQ

UHOD\

�VW SURWHFWLRQ

UHOD\

�SROH

FRXSOLQJ

6

%,

%,

%,

%,

%,

6

6

6

6

&

&

&

6

%,

%,

%,

%,

%,

6

6

6

6

&

&

&

$5 EORFN� LQW�

$5 EORFNHG

$5 EORFN� LQW�

$5 EORFNHG

6WDUW $5

7ULS /� IRU $5

7ULS /� IRU $5

7ULS /� IRU $5

6WDUW $5

7ULS /� IRU $5

7ULS /� IRU $5

7ULS /� IRU $5

*HQ� )DXOW

7ULS /�

7ULS /�

7ULS /�

7ULS /�

7ULS /�

7ULS /�

7ULS /�

7ULS /�

7ULS /�

/� /� /�

WR FLUFXLW EUHDNHU

%, ��� %LQDU\ LQSXW
6 ��� 6LJQDOOLQJ RXWSXW
& ��� 7ULS FRPPDQG

)LJXUH ��� &RQQHFWLRQ H[DPSOH IRU � SURWHFWLRQ UHOD\V ZLWK � DXWR�UHFORVXUH GHYLFHVwww . 
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��� 6\QFKURQLVP DQG YROWDJH FKHFN

����� *HQHUDO

7KH V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ ZLOO HQ�
VXUH� ZKHQ VZLWFKLQJ D OLQH RQWR EXV�EDUV� WKDW WKH
VWDELOLW\ RI WKH QHWZRUN ZLOO QRW EH HQGDQJHUHG� 7KH
IXQFWLRQ FDQ EH SURJUDPPHG WR SHUIRUP WKH V\Q�
FKURQLVP DQG YROWDJH FKHFN RQO\ IRU DXWR�UHFORVH�
RQO\ IRU PDQXDO FORVH� RU IRU ERWK FDVHV� 'LIIHUHQW
SHUPLVVLRQ FULWHULD FDQ DOVR EH SURJUDPPHG IRU DX�
WRPDWLF FORVH DQG IRU PDQXDO FORVH�

7KH V\QFKURQLVP DQG YROWDJH FKHFN HOHPHQW XVHV
WKH IHHGHU YROWDJH ��� GHVLJQDWHG ZLWK 8� ��� DQG WKH
EXV�EDU YROWDJH ��� GHVLJQDWHG ZLWK 8� ��� IRU FRP�
SDULVRQ RI WKH WZR YROWDJHV� 7KHVH YROWDJHV FDQ EH
DQ\ FRQYHQLHQW SKDVH�WR�HDUWK RU SKDVH�WR�SKDVH
YROWDJH EXW PXVW EH WKH VDPHRQ WKH IHHGHU VLGH DQG
RQ WKH EXV�EDU VLGH�

�9.���

3URWHFWLRQ

$5

6\QF

%XV�EDU

)HHGHU

/�

'LVFUHSDQF\

VZLWFK

, 8�

8�

75,3

&/26(

)LJXUH ��� 6\QFKUR�FKHFN RQ FORVLQJ

:KHQ D SRZHU WUDQVIRUPHU LV VLWXDWHG EHWZHHQ WKH
IHHGHU YROWDJH WUDQVIRUPHU DQG WKH EXV�EDU YROWDJH
WUDQVIRUPHU �)LJXUH ����� LWV YHFWRU JURXS FDQ EH
PDWFKHG E\ WKH �9.��� UHOD\� VR WKDW QR H[WHUQDO
PDWFKLQJ WUDQVIRUPHUV DUH QHFHVVDU\�

%XV�EDU

, 8�

8�

�9.���

3URWHFWLRQ

6\QF

/�

'LVFUHSDQF\

VZLWFK

75,3

&/26(

)LJXUH ��� 6\QFKUR�FKHFN DFURVV WUDQVIRUPHU

7KH V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LQ
�9.���QRUPDOO\ RSHUDWHV LQ FRQMXQFWLRQZLWK WKH LQ�
WHJUDWHG DXWR�UHFORVH DQGPDQXDO FORVH IXQFWLRQV� ,W
LV KRZHYHU SRVVLEOH WR RSHUDWH ZLWK DQ H[WHUQDO DXWR�
UHFORVH UHOD\� ,Q WKLV FDVH� WKH VLJQDO H[FKDQJH EH�
WZHHQ WKH GHYLFHV PXVW EH SHUIRUPHG WKURXJK
ELQDU\ LQSXWV DQG RXWSXWV�

)XUWKHUPRUH� V\QFKURQRXV RU DV\QFKURQRXV VZLWFK�
LQJ LV SRVVLEOH� 6\QFKURQRXV VZLWFKLQJ PHDQV WKDW
WKH FORVLQJ FRPPDQG LV JLYHQ DV VRRQ DV WKH FULWLFDO
YDOXHV �YROWDJH PDJQLWXGH GLIIHUHQFH '8� DQJOH GLI�
IHUHQFH '�� DQG IUHTXHQF\ GLIIHUHQFH 'I� OLH ZLWKLQ
WKH VHW WROHUDQFHV� )RU DV\QFKURQRXV VZLWFKLQJ� WKH
GHYLFH FDOFXODWHV WKH FRUUHFW WLPLQJ RI WKH FORVLQJ
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FRPPDQG IURP WKH DQJOH GLIIHUHQFH'� DQG WKH IUH�
TXHQF\ GLIIHUHQFH 'I VXFK WKDW WKH YROWDJHV DW WKH
EXV�EDU DQG WKH IHHGHU FLUFXLW DUH H[DFWO\ WKH VDPH
DW WKH LQVWDQW WKDW WKH FLUFXLW EUHDNHU FRQWDFWV WRXFK�
)RU WKDW SXUSRVH WKH FLUFXLW EUHDNHU FORVLQJ WLPH
PXVW EH SURJUDPPHG LQWR WKH UHOD\� )RU V\QFKUR�
QRXV DQG DV\QFKURQRXV VZLWFKLQJ� GLIIHUHQW IUH�
TXHQF\ GLIIHUHQFH OLPLWV FDQ EH SURJUDPPHG�

7KH V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ RSHU�
DWHV RQO\ ZKHQ LW LV UHTXHVWHG WR GR VR� 7KLV UHTXHVW
FDQ FRPH IURP WKH LQWHUQDO DXWR�UHFORVH IXQFWLRQ�
IURP WKH PDQXDO FORVLQJ FRPPDQG RU IURP DQ H[WHU�
QDO DXWR�UHFORVH UHOD\ E\ ELQDU\ LQSXW�

7KH V\QFKUR�FKHFN IXQFWLRQ JLYHV SHUPLVVLRQ IRU
SDVVDJH RI WKH FORVLQJ FRPPDQG�

2SWLRQDOO\� D FORVLQJ FRPPDQG FDQ EH JLYHQ E\ WKH
V\QFKUR�FKHFN IXQFWLRQ� 7KLV FDQ FRQWURO WKH FORVLQJ
FRLO RI WKH FLUFXLW EUHDNHU� RU $5 FORVLQJ FRPPDQG
DQG V\QFKUR�FKHFN FORVLQJ FRPPDQG FDQ EH FRQ�
QHFWHG LQ VHULHV�

7KH SHUPLVVLRQ WLPH ZLQGRZ LV OLPLWHG E\ DQ DGMXVW�
DEOH V\QFKURQRXV PRQLWRULQJ WLPH� :LWKLQ WKLV SHUL�
RG� WKH SURJUDPPHG FRQGLWLRQV PXVW KDYH EHHQ
PHW RWKHUZLVH FORVLQJ SHUPLVVLRQ ZLOO QRW EH JLYHQ�
$ QHZ V\QFKUR�FKHFN VHTXHQFH UHTXLUHV D QHZ UH�
TXHVW�

7KH UHOD\ LQGLFDWHV ZKHQ WKH FRQGLWLRQV IRU V\QFKUR�
QLVPDUH QRW IXOILOOHG� LQGHSHQGHQW RI DPHDVXULQJ UH�
TXHVW� L�H� ZKHQ WKH YROWDJH PDJQLWXGH GLIIHUHQFH
'8� WKH IUHTXHQF\ GLIIHUHQFH 'I� RU WKH DQJOH GLIIHU�
HQFH '� H[FHHG WKH VHW OLPLWV� $ SUHFRQGLWLRQ LV WKDW
ERWK YROWDJHV DUH RI VXIILFLHQW PDJQLWXGH �!�� 9��

����� 2SHUDWLQJ PRGHV

7KH FORVLQJ FKHFN SURFHGXUH FDQ EH VHOHFWHG IURP
WKH IROORZLQJ IXQFWLRQV�

��� 6<1&+5�  5HOHDVH DW V\QFKURQLVP� 7KDW LV�
ZKHQ WKH FULWLFDO YDOXHV '8� '�
DQG 'I OLH ZLWKLQ WKH VHW OLPLWV�

��� 8�! 8��  5HOHDVH IRU HQHUJL]HG OLQH �8�!�
DQG GH�HQHUJL]HG EXV�EDU �8����

��� 8�� 8�!  5HOHDVH IRU GH�HQHUJL]HG OLQH
�8��� DQG HQHUJL]HG EXV�EDU
�8�!��

��� 8�� 8��  5HOHDVH IRU GH�HQHUJL]HG OLQH
�8��� DQG GH�HQHUJL]HG EXV�EDU
�8����

��� 29(55,'(  5HOHDVH ZLWKRXW DQ\ FKHFN�

7KH UHOHDVH FRQGLWLRQV FDQ EH VHW LQGLYLGXDOO\ IRU DX�
WRPDWLF DQG IRU PDQXDO FORVLQJ� H�J� RQH FDQ SHUPLW
PDQXDO FORVLQJ DW V\QFKURQLVP RU GHDG OLQH� ZKLOVW
EHIRUH DQ DXWR�UHFORVH� DW RQH OLQH HQG RQO\ IUHHGRP
IURP YROWDJH DQG� DW WKH RWKHU HQG� RQO\ V\QFKUR�
QLVP ZLOO EH FKHFNHG�

(DFK RI WKHVH FRQGLWLRQV FDQ EH VZLWFKHG WR EH HI�
IHFWLYH RU QRW HIIHFWLYH� FRPELQDWLRQV DUH DOVR SRVVL�
EOH �H�J� UHOHDVH ZKHQ 8�! 8�� RU 8�� 8�! DUH
VDWLVILHG�� &RPELQDWLRQ RI 29(55,'( ZLWK RWKHU SD�
UDPHWHUV LV� RI FRXUVH� QRW PHDQLQJIXO�
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����� 'HDG�OLQH VZLWFKLQJ

)RU UHOHDVH RI WKH FORVLQJ FRPPDQG WR HQHUJL]H D
YROW�IUHH OLQH IURP WKH EXV�EDU� WKH IROORZLQJ FRQGL�
WLRQV DUH FKHFNHG�

��� 'RHV WKH YROWDJH 8� OLH EHORZ WKH VHW YDOXH 8�"

��� 'RHV WKH YROWDJH 8� OLH DERYH WKH VHW YDOXH 8!"

:KHQ WKH FRQGLWLRQV DUH VDWLVILHG� WKH FORVLQJ FRP�
PDQG LV UHOHDVHG� 7KH GXUDWLRQ RI WKH FRPPDQG FDQ
EH DGMXVWHG�

&RUUHVSRQGLQJ FRQGLWLRQV DSSO\ ZKHQ VZLWFKLQJ D
OLYH OLQH RQWR D GHDG EXV�EDU RU D GHDG OLQH RQWR D
GHDG EXV�EDU�

����� 6ZLWFKLQJ DW V\QFKURQLVP

7R UHOHDVH D FORVLQJ FRPPDQG� WKH IROORZLQJ FRQGL�
WLRQV DUH FKHFNHG�

��� 'RHV WKH YROWDJH 8� OLH DERYH WKH VHW YDOXH 8!"

��� 'RHV WKH YROWDJH 8� OLH DERYH WKH VHW YDOXH 8!"

��� ,V WKH YROWDJH PDJQLWXGH GLIIHUHQFH _]8�] ��� ]8�]_
ZLWKLQ WKH SHUPLVVLEOH WROHUDQFH '8"

��� ,V WKH DQJOH GLIIHUHQFH _�� ��� ��_ ZLWKLQ WKH SHU�
PLVVLEOH WROHUDQFH '�"

��� ,V WKH IUHTXHQF\ GLIIHUHQFH _I� ��� I�_ ZLWKLQ WKH
SHUPLVVLEOH WROHUDQFH 'I"

:KHQ WKH FRQGLWLRQV DUH VDWLVILHG� WKH FORVLQJ FRP�
PDQG LV UHOHDVHG� 7KH GXUDWLRQ RI WKH FRPPDQG FDQ
EH DGMXVWHG�

����� $V\QFKURQRXV VZLWFKLQJ

)RU UHOHDVH RI D FORVLQJ FRPPDQG� WKH IROORZLQJ
FRQGLWLRQV DUH FKHFNHG�

��� 'RHV WKH YROWDJH 8� OLH DERYH WKH VHW YDOXH 8!"

��� 'RHV WKH YROWDJH 8� OLH DERYH WKH VHW YDOXH 8!"

��� ,V WKH YROWDJH PDJQLWXGH GLIIHUHQFH _]8�] ��� ]8�]_
ZLWKLQ WKH SHUPLVVLEOH OLPLW '8"

��� ,V WKH IUHTXHQF\ GLIIHUHQFH _I� ��� I�_ ZLWKLQ WKH
SHUPLVVLEOH GLIIHUHQFH 'I� EXW ODUJHU WKDQ 'I

V\QF

"

:KHQ WKH FRQGLWLRQV DUH VDWLVILHG� WKH GHYLFH FDOFX�
ODWHV WKH WLPH WR WKH QH[W LQVWDQW RI V\QFKURQLVP�
IURP WKH UDWH RI FKDQJH RI DQJOH DQG IUHTXHQF\ GLI�
IHUHQFH� 7KH FORVLQJ FRPPDQG LV WKHQ UHOHDVHG DW
WKH LQVWDQW WKDW WKH FORVLQJ WLPH RI WKH EUHDNHU
HTXDOV WKH GLIIHUHQFH EHWZHHQ LQVWDQW RI FRPPDQG
DQG WKH QH[W LQVWDQW RI V\QFKURQLVP� 7KH GXUDWLRQ RI
WKH FRPPDQG LV DGMXVWDEOH�
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��� $QFLOODU\ IXQFWLRQV

7KH DQFLOODU\ IXQFWLRQV RI WKH QXPHULFDO DXWR�UHFOR�
VXUH UHOD\ �9.��� LQFOXGH�

��� 3URFHVVLQJ RI DQQXQFLDWLRQV�

��� 6WRUDJH RI PHDVXUHG GDWD IRU IDXOW UHFRUGLQJ�

��� 2SHUDWLRQDO PHDVXUHPHQWV DQG WHVWLQJ URXWLQHV�

��� 0RQLWRULQJ IXQFWLRQV�

����� 3URFHVVLQJ RI DQQXQFLDWLRQV

$IWHU D IDXOW LQ WKH SURWHFWHG REMHFW� LQIRUPDWLRQ FRQ�
FHUQLQJ WKH UHVSRQVH RI WKH GHYLFH DQG NQRZOHGJH
RI WKH PHDVXUHG YDOXHV DUH RI LPSRUWDQFH IRU DQ H[�
DFW DQDO\VLV RI WKH KLVWRU\ RI WKH IDXOW� )RU WKLV SXU�
SRVH WKH GHYLFH SURYLGHV DQQXQFLDWLRQ SURFHVVLQJ
ZKLFK LV HIIHFWLYH LQ WKUHH GLUHFWLRQV�

������� ,QGLFDWRUV DQG ELQDU\ RXWSXWV
�VLJQDO UHOD\V�

,PSRUWDQW HYHQWV DQG FRQGLWLRQV DUH LQGLFDWHG E\
RSWLFDO LQGLFDWRUV �/('� RQ WKH IURQW SODWH� 7KH PRG�
XOH DOVR FRQWDLQV VLJQDO UHOD\V IRU UHPRWH VLJQDOOLQJ�
0RVW RI WKH VLJQDOV DQG LQGLFDWLRQV FDQ EH PDU�
VKDOOHG� L�H� WKH\ FDQ EH DOORFDWHG PHDQLQJV RWKHU
WKDQ WKH IDFWRU\ VHWWLQJV� ,Q 6HFWLRQ ��� WKHGHOLYHUHG
FRQGLWLRQ DQG WKH PDUVKDOOLQJ IDFLOLWLHV DUH GH�
VFULEHG LQ GHWDLO�

7KH RXWSXW VLJQDO UHOD\V DUH QRW ODWFKHG DQG DXWR�
PDWLFDOO\ UHVHW DV VRRQ DV WKH RULJLQDWLQJ VLJQDO GLV�
DSSHDUV� 7KH /('V FDQ EH DUUDQJHG WR ODWFK RU WREH
VHOI�UHVHWWLQJ�

7KH PHPRULHV RI WKH /('V FDQ EH VDIH DJDLQVW VXS�
SO\ YROWDJH IDLOXUH� 7KH\ FDQ EH UHVHW�

��� ORFDOO\� E\ RSHUDWLRQ RI WKH UHVHW EXWWRQ RQ WKH
UHOD\�

��� UHPRWHO\ E\ HQHUJL]DWLRQ RI WKH UHPRWH UHVHW LQ�
SXW�

��� DXWRPDWLFDOO\� RQ RFFXUUHQFH RI D QHZ JHQHUDO
SLFN�XS VLJQDO�

6RPH LQGLFDWRUV DQG UHOD\V LQGLFDWH FRQGLWLRQV� LW LV
QRW DSSURSULDWH WKDW WKHVH VKRXOG EH VWRUHG� (TXDOO\

WKH\ FDQQRW EH UHVHW XQWLO WKH RULJLQDWLQJ FULWHULRQ
KDV EHHQ UHPRYHG� 7KLV PDLQO\ FRQFHUQV IDXOW LQGL�
FDWLRQV VXFK DV kDX[LOLDU\ YROWDJH IDXOWl� HWF�

$ JUHHQ /(' LQGLFDWHV UHDGLQHVV IRU RSHUDWLRQ� 7KLV
/(' FDQQRW EH UHVHW DQG UHPDLQV LOOXPLQDWHG ZKHQ
WKH PLFURSURFHVVRU LV ZRUNLQJ FRUUHFWO\ DQG WKH XQLW
LV QRW IDXOW\� 7KH /(' H[WLQJXLVKHV ZKHQ WKH VHOI�
FKHFNLQJ IXQFWLRQ RI WKH PLFURSURFHVVRU GHWHFWV D
IDXOW RU ZKHQ WKH DX[LOLDU\ YROWDJH LV DEVHQW�

:LWK WKH DX[LOLDU\ YROWDJH SUHVHQW EXW ZLWK DQ H[LVW�
LQJ LQWHUQDO IDXOW LQ WKH XQLW� D UHG /(' LOOXPLQDWHV
�k%ORFNHGl� DQG EORFNV WKH XQLW�

������� ,QIRUPDWLRQ RQ WKH GLVSOD\ SDQHO RU WR
D SHUVRQDO FRPSXWHU

(YHQWV DQG FRQGLWLRQV FDQ EH UHDG RII LQ WKH GLVSOD\
RQ WKH IURQW SODWH RI WKH GHYLFH� $GGLWLRQDOO\� D SHU�
VRQDO FRPSXWHU� IRU H[DPSOH� FDQ EH FRQQHFWHG YLD
WKH RSHUDWLRQ LQWHUIDFH� DQG DOO WKH LQIRUPDWLRQV FDQ
WKHQ EH VHQW WR LW�

,Q WKH TXLHVFHQW VWDWH� L�H� DV ORQJ DV QR QHWZRUN
IDXOWV DUH SUHVHQW� WKH GLVSOD\RXWSXWV VHOHFWDEOH RS�
HUDWLQJ LQIRUPDWLRQ �XVXDOO\ DQ RSHUDWLRQDO PHD�
VXUHG YDOXH� PRGHOV ZLWK V\QFKURQLVP DQG YROWDJH
FKHFN� LQ HDFK RI WKH WZR OLQHV� ,Q WKH HYHQW RI D QHW�
ZRUN IDXOW� VHOHFWDEOH LQIRUPDWLRQ RQ WKH IDXOW DS�
SHDUV LQVWHDG RI WKH RSHUDWLQJ LQIRUPDWLRQ� H�J� GH�
WHFWHG SKDVH�V�� 7KH TXLHVFHQW LQIRUPDWLRQ LV GLV�
SOD\HG DJDLQ RQFH WKHVH IDXOW DQQXQFLDWLRQV KDYH
EHHQ DFNQRZOHGJHG� 7KH DFNQRZOHGJHPHQW LV
LGHQWLFDO WR UHVHWWLQJ RI WKH VWRUHG /(' GLVSOD\V DV LQ
6HFWLRQ ��������

7KH GHYLFH DOVR KDV VHYHUDO HYHQW EXIIHUV� H�J� IRU
RSHUDWLQJ PHVVDJHV� FLUFXLW EUHDNHU RSHUDWLRQ VWD�
WLVWLFV HWF� �UHIHU WR 6HFWLRQ ����� ZKLFK FDQ EH VDYHG
DJDLQVW VXSSO\ YROWDJH IDLOXUH E\ D EXIIHU EDWWHU\�
7KHVH PHVVDJHV� DV ZHOO DV DOO DYDLODEOH RSHUDWLQJ
YDOXHV� FDQ EH WUDQVIHUUHG LQWR WKH IURQW GLVSOD\ DW
DQ\ WLPH XVLQJ WKH NH\ERDUG RU WR WKH SHUVRQDO FRP�
SXWHU YLD WKH RSHUDWLQJ LQWHUIDFH�

$IWHU D IDXOW� IRU H[DPSOH� LPSRUWDQW LQIRUPDWLRQ FRQ�
FHUQLQJ LWV KLVWRU\� VXFK DV SLFN�XS DQG WULSSLQJ� FDQ
EH FDOOHG XS RQ WKH GLVSOD\ RI WKH GHYLFH� 7KH IDXOW
LQFHSWLRQ LV LQGLFDWHG ZLWK WKH DEVROXWH WLPH RI WKH
RSHUDWLQJ V\VWHP SURYLGHG WKLV IHDWXUH LV DYDLODEOH�
7KH VHTXHQFH RI WKH HYHQWV LV WDJJHG ZLWK WKH UHOD�
WLYH WLPH UHIHUUHG WR WKH PRPHQW DW ZKLFK WKH IDXOW
GHWHFWRU KDV SLFNHG XS� 7KH UHVROXWLRQ LV � PV�www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om



0HWKRG RI RSHUDWLRQ�9.��� 9�

&��������*�������&����

7KH HYHQWV FDQ DOVR EH UHDG RXW ZLWK D SHUVRQDO
FRPSXWHU E\ PHDQV RI WKH DSSURSULDWH SURJUDP
',*6, � 7KLV SURYLGHV WKH FRPIRUW RI D &57 VFUHHQ
DQG PHQX�JXLGHG RSHUDWLRQ� $GGLWLRQDOO\� WKH GDWD
FDQ EH GRFXPHQWHG RQ D SULQWHU RU VWRUHG RQ D
IORSS\ GLVF IRU HYDOXDWLRQ HOVHZKHUH�

7KH GHYLFH VWRUHV WKH GDWD RI WKH ODVW WKUHH QHWZRUN
IDXOWV� LI D IRXUWK IDXOW RFFXUV WKH ROGHVW IDXOW LV RYHU�
ZULWWHQ LQ WKH IDXOW PHPRU\�

$ QHWZRUN IDXOW EHJLQVZLWK UHFRJQLWLRQ RI WKH IDXOW E\
SLFN�XS RI WKH IHHGHU SURWHFWLRQ DQG HQGV ZLWK GURS�
RII RU H[SLU\ RI WKH DXWR�UHFORVH VHTXHQFH VR WKDW
QRQ�VXFFHVVIXO DXWR�UHFORVH DWWHPSWV ZLOO DOVR EH
VWRUHG DV SDUW RI RQH QHWZRUN IDXOW� 7KXV� RQH QHW�
ZRUN IDXOW FDQ LQFOXGH GLIIHUHQW IDXOW HYHQWV �IURP
SLFN�XS XQWLO GURS�RII�� 7KLV LV SDUWLFXODUO\ DGYDQWD�
JHRXV IRU DOORFDWLRQ RI WLPH GDWD�

������� ,QIRUPDWLRQ WR D FHQWUDO XQLW �RSWLRQDO�

,Q DGGLWLRQ� DOO VWRUHG LQIRUPDWLRQ FDQ EH WUDQVPLWWHG
YLD DQ RSWLFDO ILEUH FRQQHFWRU WR D FRQWURO FHQWUH� IRU
H[DPSOH� WKH 6,(0(16 /RFDOL]HG 6XEVWDWLRQ $XWR�
PDWLRQ 6\VWHP /6$ ���� 7UDQVPLVVLRQ XVHV D VWDQ�
GDUGL]HG WUDQVPLVVLRQ SURWRFRO DFFRUGLQJ WR ',1
������

����� 'DWD VWRUDJH DQG WUDQVPLVVLRQ
IRU IDXOW UHFRUGLQJ �PRGHOV ZLWK
V\QFKURQLVP FKHFN�

7KH LQVWDQWDQHRXV YDOXHV RI WKH PHDVXUHG YDOXHV

X� DQG X�

DUH VDPSOHG DW � PV LQWHUYDOV �IRU �� +]� DQG VWRUHG
LQ D FLUFXODWLQJ VKLIW UHJLVWHU� ,Q FDVH RI D IDXOW� WKH
GDWD IURP � F\FOHV EHIRUH SLFN�XS RI WKH IHHGHU SUR�
WHFWLRQ XS XQWLO � F\FOHV DIWHU WKH WULS FRPPDQG DUH
VWRUHG� PD[� RYHU � VHFRQGV� 7KHVH GDWD DUH WKHQ
DYDLODEOH IRU IDXOW DQDO\VLV� )RU HDFK UHQHZHG QHW�
ZRUN IDXOW� WKH DFWXDO QHZ IDXOW GDWD DUH VWRUHG ZLWK�
RXW DFNQRZOHGJHPHQW RI WKH ROG GDWD�

7KHGDWD FDQEH WUDQVIHUUHG WR D FRQQHFWHG SHUVRQDO
FRPSXWHU YLD WKH RSHUDWLRQ LQWHUIDFH DW WKH IURQW DQG
HYDOXDWHG E\ WKHSURWHFWLRQ GDWD HYDOXDWLRQSURJUDP
',*6, � 7KH YROWDJHV DUH UHIHUUHG WR WKHLU PD[LPXP
YDOXHV� QRUPDOL]HG WR WKHLU UDWHG YDOXHV DQG SUH�
SDUHG IRU JUDSKLF YLVXDOL]DWLRQ� ,Q DGGLWLRQ� WKH VLJ�

QDOV k3LFN�XSl� k7ULSl DQG k'URS�RIIl DUH PDUNHG RQ
WKH IDXOW UHFRUG�

$OWHUQDWLYHO\� WKH IDXOW UHFRUG GDWD FDQ EH WUDQV�
PLWWHG WR D FRQWURO FHQWUH YLD WKH VHULDO LQWHUIDFH� ,Q
WKLV FDVH GDWD DUH VWRUHG IURP � SHULRGV EHIRUH WR ��
SHULRGV DIWHU SLFN�XS RI WKH GHYLFH� (YDOXDWLRQ RI WKH
GDWD LVPDGH LQ WKH FRQWURO FHQWUH� XVLQJ DSSURSULDWH
VRIWZDUH SURJUDPV� 7KH DUH UHIHUUHG WR WKHLU PD[L�
PXP YDOXHV� QRUPDOL]HG WR WKHLU UDWHG YDOXHV DQG
SUHSDUHG IRU JUDSKLF YLVXDOL]DWLRQ� ,Q DGGLWLRQ� WKH
VLJQDOV k3LFN�XSl� k7ULSl DQG k'URS�RIIl DUH PDUNHG
RQ WKH IDXOW UHFRUG�

:KHQ WKH GDWD DUH WUDQVIHUUHG WR D FHQWUDO XQLW� UHDG�
RXW FDQ SURFHHG DXWRPDWLFDOO\� RSWLRQDOO\ DIWHU HDFK
SLFN�XS RI WKH UHOD\ RU DIWHU DQ LQVWDQWDQHRXV WULS�
7KH IROORZLQJ WKHQ DSSOLHV�

��� 7KH UHOD\ VLJQDOV WKH DYDLODELOLW\ RI IDXOW UHFRUG
GDWD�

��� 7KH GDWD UHPDLQ DYDLODEOH IRU UHFDOO XQWLO FRP�
PHQFHPHQW RI WKH QH[W IDXOW HYHQW�

��� $ WUDQVPLVVLRQ LQ SURJUHVV FDQ EH DERUWHG E\ WKH
FHQWUDO XQLW�

����� 2SHUDWLQJ PHDVXUHPHQWV DQG
FRQYHUVLRQ �PRGHOV ZLWK V\QFKUR�
QLVP FKHFN�

)RU ORFDO UHFDOO RU WUDQVPLVVLRQ RI GDWD� WKH WUXH UPV
YDOXHV RI WKH YROWDJHV LQ SULPDU\ DQG VHFRQGDU\ YDO�
XHV� WKH IUHTXHQFLHV� WKH YROWDJH PDJQLWXGH GLIIHU�
HQFH '8� WKH IUHTXHQF\ GLIIHUHQFH'I DQG WKH SKDVH
DQJOH GLIIHUHQFH'� DUH DOZD\V DYDLODEOH� DV ORQJ DV
WKH YROWDJHV DUH SUHVHQW�

7KH IROORZLQJ LV YDOLG�

���8� WKH IHHGHU YROWDJH LQ YROWV VHFRQGDU\�

���8� WKH EXV�EDU YROWDJH LQ YROWV VHFRQGDU\�

���8�
SUL

WKH IHHGHU YROWDJH LQ NLORYROWV SULPDU\�

���8�
SUL

WKH EXV�EDU YROWDJH LQ NLORYROWV SULPDU\�

��� I� WKH IUHTXHQF\ RI WKH IHHGHU YROWDJH LQ
+HUW]�

��� I� WKH IUHTXHQF\ RI WKH EXV�EDU YROWDJH LQ
+HUW]�www . 
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���'8 WKH YROWDJH PDJQLWXGH GLIIHUHQFH

���'I WKH IUHTXHQF\ GLIIHUHQFH

���'� WKH SKDVH DQJOH GLIIHUHQFH

����� 0RQLWRULQJ IXQFWLRQV

7KH GHYLFH LQFRUSRUDWHV FRPSUHKHQVLYHPRQLWRULQJ
IXQFWLRQV ZKLFK FRYHU ERWK KDUGZDUH DQG VRIWZDUH�

������� +DUGZDUH PRQLWRULQJ

7KH FRPSOHWH KDUGZDUH LV PRQLWRUHG IRU IDXOWV DQG
LQDGPLVVLEOH IXQFWLRQV� IURP WKH PHDVXUHG YDOXH LQ�
SXWV WR WKH RXWSXW UHOD\V� ,Q GHWDLO WKLV LV DFFRP�
SOLVKHG E\ PRQLWRULQJ�

��� $X[LOLDU\ DQG UHIHUHQFH YROWDJHV

7KH SURFHVVRU PRQLWRUV WKH RIIVHW DQG UHIHUHQFH
YROWDJH RI WKH $'& �DQDORJ�GLJLWDO FRQYHUWHU�� 7KH
SURWHFWLRQ LV EORFNHG DV VRRQ DV LPSHUPLVVLEOH
GHYLDWLRQV RFFXU� 3HUPDQHQW IDXOWV DUH DQQXQ�
FLDWHG�

)DLOXUH RU VZLWFK�RII RI WKH DX[LOLDU\ YROWDJH DXWR�
PDWLFDOO\ SXWV WKH V\VWHP RXW RI RSHUDWLRQ� WKLV
VWDWXV LV LQGLFDWHG E\ D IDLO�VDIH FRQWDFW� 7UDQVLHQW
GLSV LQ VXSSO\ YROWDJH RI OHVV WKDQ �� PV ZLOO QRW
GLVWXUE WKH IXQFWLRQ RI WKH UHOD\�

��� &RPPDQG RXWSXW FKDQQHOV�

7KH FRPPDQG UHOD\V IRU FORVLQJ DUH FRQWUROOHG E\
WZR FRPPDQG DQG RQH DGGLWLRQDO UHOHDVH FKDQ�
QHOV� $V ORQJ DV QR SLFN�XS FRQGLWLRQ H[LVWV� WKH
FHQWUDO SURFHVVRU PDNHV D F\FOLF FKHFN RI WKHVH
FRPPDQG RXWSXW FKDQQHO IRU DYDLODELOLW\� E\ H[FLW�

LQJ HDFK FKDQQHOV RQH DIWHU WKH RWKHU DQG FKHFN�
LQJ IRU FKDQJH LQ WKH RXWSXW VLJQDO OHYHO� &KDQJH
RI WKH IHHG�EDFN VLJQDO WR ORZ OHYHO LQGLFDWHV D
IDXOW LQ RQH RI WKH FRQWURO FKDQQHOV RU LQ WKH UHOD\
FRLO� 6XFK D FRQGLWLRQ OHDGV DXWRPDWLFDOO\ WR
DODUP DQG EORFNLQJ RI WKH FRPPDQG RXWSXW�

��� 0HPRU\ PRGXOHV�

7KH PHPRU\ PRGXOHV DUH SHULRGLFDOO\ FKHFNHG
IRU IDXOW E\�

- :ULWLQJ D GDWD ELW SDWWHUQ IRU WKH ZRUNLQJ
PHPRU\ �5$0� DQG UHDGLQJ LW�

- )RUPDWLRQ RI WKH PRGXOXV IRU WKH SURJUDP
PHPRU\ �(3520� DQG FRPSDULVRQ RI LW ZLWK D
UHIHUHQFH SURJUDP PRGXOXV VWRUHG WKHUH�

- )RUPDWLRQ RI WKH PRGXOXV RI WKH YDOXHV VWRUHG
LQ WKH SDUDPHWHU VWRUH �((3520� WKHQ FRP�
SDULQJ LW ZLWK WKH QHZO\GHWHUPLQHGPRGXOXV DI�
WHU HDFK SDUDPHWHU DVVLJQPHQW SURFHVV�

������� 6RIWZDUH PRQLWRULQJ

)RU FRQWLQXRXV PRQLWRULQJ RI WKH SURJUDP VH�
TXHQFHV� D ZDWFKGRJ WLPHU LV SURYLGHGZKLFK ZLOO UH�
VHW WKH SURFHVVRU LQ WKH HYHQW RI SURFHVVRU IDLOXUH RU
LI D SURJUDP IDOOV RXW RI VWHS� )XUWKHU� LQWHUQDO SODXVL�
ELOLW\ FKHFNV HQVXUH WKDW DQ\ IDXOW LQ SURFHVVLQJ RI
WKH SURJUDPV� FDXVHG E\ LQWHUIHUHQFH� ZLOO EH UHFRJ�
QL]HG� 6XFK IDXOWV OHDG WR UHVHW DQG UHVWDUW RI WKH SUR�
FHVVRU�

,I VXFK D IDXOW LV QRW HOLPLQDWHG E\ UHVWDUWLQJ� IXUWKHU
UHVWDUWV DUH LQLWLDWHG� ,I WKH IDXOW LV VWLOO SUHVHQW DIWHU
WKUHH UHVWDUW DWWHPSWV WKH SURWHFWLYH V\VWHP ZLOO
VZLWFK LWVHOI RXW RI VHUYLFH DQG LQGLFDWH WKLV FRQGLWLRQ
E\ GURS�RII RI WKH DYDLODELOLW\ UHOD\� WKXV LQGLFDWLQJ
kHTXLSPHQW IDXOWl DQG VLPXOWDQHRXVO\ WKH /('
k%ORFNHGl FRPHV RQ�
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� ,QVWDOODWLRQ LQVWUXFWLRQV

� :DUQLQJ
7KH VXFFHVVIXO DQG VDIH RSHUDWLRQ RI WKLV GHYLFH LV GHSHQGHQW RQ SURSHU KDQGOLQJ DQG LQVWDOODWLRQ
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� 1RQ�REVHUYDQFH FDQ UHVXOW LQ GHDWK�
SHUVRQDO LQMXU\ RU VXEVWDQWLDO SURSHUW\ GDPDJH�

��� 8QSDFNLQJ DQG UHSDFNLQJ

:KHQ GLVSDWFKHG IURP WKH IDFWRU\� WKH HTXLSPHQW LV
SDFNHG LQ DFFRUGDQFHZLWK WKH JXLGHOLQHV ODLG GRZQ
LQ ,(& ����������� ZKLFK VSHFLILHV WKH LPSDFW UHVLV�
WDQFH RI SDFNDJLQJ�

7KLV SDFNLQJ VKDOO EH UHPRYHG ZLWK FDUH� ZLWKRXW
IRUFH DQGZLWKRXW 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 UH�XVHG IRU IXUWKHU
WUDQVSRUW ZKHQ DSSOLHG LQ WKH VDPH ZD\� 7KH VWRU�
DJH SDFNLQJ RI WKH LQGLYLGXDO UHOD\V LV QRW VXLWHG WR
WUDQVSRUW� ,I DOWHUQDWLYH SDFNLQJ LV XVHG� WKLV PXVW
DOVR SURYLGH WKH VDPH GHJUHH RI SURWHFWLRQ DJDLQVW
PHFKDQLFDO VKRFN� DV ODLG GRZQ LQ ,(& ��������
������ FODVV � DQG ,(& �������������� FODVV ��

%HIRUH LQLWLDO HQHUJL]DWLRQ ZLWK VXSSO\ YROWDJH� WKH
UHOD\ VKDOO EH VLWXDWHG LQ WKH RSHUDWLQJ DUHD IRU DW
OHDVW WZR KRXUV LQ RUGHU WR HQVXUH WHPSHUDWXUH
HTXDOL]DWLRQ DQG WR DYRLG KXPLGLW\ LQIOXHQFHV DQG
FRQGHQVDWLRQ�

��� 3UHSDUDWLRQV

7KH RSHUDWLQJ FRQGLWLRQV PXVW DFFRUG ZLWK 9'(
��������� DQG9'(����SDUW ������� RU FRUUHVSRQG�
LQJ QDWLRQDO VWDQGDUGV IRU HOHFWULFDO SRZHU LQVWDOOD�
WLRQV�

7KH PRGXOHV RI GLJLWDO UHOD\V FRQWDLQ
&026 FLUFXLWV� 7KHVH VKDOO QRW EH ZLWK�
GUDZQ RU LQVHUWHG XQGHU OLYH FRQGLWLRQV�
7KH PRGXOHV PXVW EH VR KDQGOHG WKDW DQ\
SRVVLELOLW\ RI GDPDJH GXH WR VWDWLF HOHFWUL�
FDO FKDUJHV LV H[FOXGHG� 'XULQJ DQ\QHFHV�
VDU\ KDQGOLQJ RI LQGLYLGXDO PRGXOHV WKH UH�
FRPPHQGDWLRQV UHODWLQJ WR WKH KDQGOLQJ RI
HOHFWURVWDWLFDOO\ HQGDQJHUHG FRPSRQHQWV
�((&� PXVW EH REVHUYHG�

� &DXWLRQ�

,Q LQVWDOOHG FRQGLWLRQV� WKH PRGXOHV DUH LQ QR GDQ�
JHU�
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����� 0RXQWLQJ DQG FRQQHFWLRQV

������� 0RGHO �9.���4��4%444 IRU SDQHO VXU�
IDFH PRXQWLQJ

��� 6HFXUH WKH XQLW ZLWK IRXU VFUHZV WR WKH SDQHO� )RU
WKH GLPHQVLRQV UHIHU WR )LJXUH ����

��� &RQQHFW WKH HDUWKLQJ WHUPLQDO �7HUPLQDO ��� RI WKH
XQLW WR WKH SURWHFWLYH HDUWK RI WKH SDQHO�

��� 0DNH D VROLG ORZ�RKPLF DQG ORZ�LQGXFWDQFH RS�
HUDWLRQDO 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 $� H�J� 2UGHU�1R� ����� RI
0HVVUV 'UXVHLGW� 5HPVFKHLG� *HUPDQ\�

��� 0DNH FRQQHFWLRQV YLD VFUHZHG WHUPLQDOV�

������� 0RGHO �9.���4��4&444 IRU SDQHO IOXVK
PRXQWLQJ RU 4(444 IRU FXELFOH LQVWDOOD�
WLRQ

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

��� ,QVHUW WKH XQLW LQWR WKH SDQHO FXW�RXW DQG VHFXUH LW
ZLWK WKH IL[LQJ VFUHZV� )RU WKH GLPHQVLRQV UHIHU WR
)LJXUH ����

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

��� 0DNH D VROLG ORZ�RKPLF DQG ORZ�LQGXFWDQFH RS�
HUDWLRQDO 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 $� H�J� 2UGHU�
1R� ����� RI 0HVVUV 'UXVHLGW� 5HPVFKHLG� *HU�
PDQ\�

��� 0DNH FRQQHFWLRQV YLD WKH VFUHZHG RU VQDS�LQ WHU�
PLQDOV RI WKH VRFNHWV RI WKH KRXVLQJ� 2EVHUYH OD�
EHOOLQJ RI WKH LQGLYLGXDO FRQQHFWRU PRGXOHV WR HQ�
VXUH FRUUHFW ORFDWLRQ� REVHUYH WKH PD[� SHUPLVVL�
EOH FRQGXFWRU FURVV�VHFWLRQV� 7KH XVH RI WKH
VFUHZHG WHUPLQDOV LV UHFRPPHQGHG� VQDS�LQ FRQ�
QHFWLRQ UHTXLUHV VSHFLDO WRROV DQG PXVW QRW EH
XVHG IRU ILHOG ZLULQJ XQOHVV SURSHU VWUDLQ UHOLHI DQG
WKH SHUPLVVLEOH EHQGLQJ UDGLXV DUH REVHUYHG�

����� &KHFNLQJ WKH UDWHG GDWD

7KH UDWHG GDWD RI WKH XQLW PXVW EH FKHFNHG DJDLQVW
WKH SODQW GDWD� 7KLV DSSOLHV LQ SDUWLFXODU WR WKH UDWHG
G�F� YROWDJH RI WKH VXEVWDWLRQ EDWWHU\�

������� &RQWURO G�F� YROWDJH RI ELQDU\ LQSXWV

:KHQ GHOLYHUHG IURP WKH IDFWRU\� WKH ELQDU\ LQSXWV
DUH GHVLJQHG WR RSHUDWH LQ WKH WRWDO FRQWURO YROWDJH
UDQJH IURP �� 9 WR ��� 9� ,I WKH UDWHG FRQWURO YROWDJH
IRU WKH ELQDU\ LQSXWV LV ��� 9 RU KLJKHU� LW LV DGYLVDEOH
WR VHOHFW D KLJKHU SLFN�XS WKUHVKROG WR WKHVH LQSXWV
WR LQFUHDVH VWDELOLW\ DJDLQVW VWUD\ YROWDJHV LQ WKH G�F�
FLUFXLWV�

7R VHOHFW D KLJKHU SLFN�XS WKUHVKROG RI DSSUR[LPDWH�
O\ �� 9 IRU D ELQDU\ LQSXW D VROGHU EULGJH PXVW EH UH�
PRYHG� )LJXUH ��� VKRZV WKH DOORFDWLRQ RI WKHVH VRO�
GHU EULGJHV IRU WKH LQSXWV %, � WR %, �� DQG WKHLU ORFD�
WLRQ RQ WKHEDVLF S�F�E� RI WKHPRGXOH (36����� )LJXUH
��� VKRZV WKH DVVLJQPHQW RI WKHVH VROGHU EULGJHV
IRU WKH LQSXWV %, � WR %, �� DQG WKHLU ORFDWLRQ RQ WKH
DGGLWLRQDO S�F�E� �($=����� RI WKH PRGXOH�

��� 2SHQ KRXVLQJ FRYHU�

��� /RRVHQ WKH EDVLF PRGXOH XVLQJ WKH SXOOLQJ DLGV
SURYLGHG DW WKH WRS DQG ERWWRP�

(OHFWURVWDWLF GLVFKDUJHV YLD WKH FRPSR�
QHQW FRQQHFWLRQV� WKH 3&% WUDFNV RU WKH
FRQQHFWLQJ SLQV RI WKHPRGXOHVPXVW EH
DYRLGHG XQGHU DOO FLUFXPVWDQFHV E\SUH�
YLRXVO\ WRXFKLQJ DQ HDUWKHG PHWDO VXU�
IDFH�

� &DXWLRQ�

��� 3XOO RXW PRGXOH DQG SODFH RQWR D FRQGXFWLYH VXU�
IDFH�

��� &KHFN WKH VROGHU EULGJHV DFFRUGLQJ WR )LJXUH ���
DQG ���� UHPRYH EULGJHV ZKHUH QHFHVVDU\�

��� ,QVHUWPRGXOH LQWR WKH KRXVLQJ� HQVXUH WKDW WKH UH�
OHDVLQJ OHYHU LV SXVKHG IXOO\ WR WKH ULJKW EHIRUH WKH
PRGXOH LV SUHVVHG LQ�

��� )LUPO\ SXVK LQ WKH PRGXOH XVLQJ WKH UHOHDVLQJ OH�
YHU�

��� &ORVH KRXVLQJ FRYHU�
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,QVWDOODWLRQ LQVWUXFWLRQV�9.��� 9�
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)RU UDWHG YROWDJHV �������� 9GF� 6ROGHU EULGJHV PXVW EH ILWWHG�

)RU UDWHG YROWDJHV ��������������� 9GF� 6ROGHU EULGJHV PD\ EH

UHPRYHG� &XW DQG EHQG DVLGH�

%LQDU\ LQSXW �� 6RO�

GHU EULGJH :�

%LQDU\ LQSXW �� 6RO�

GHU EULGJH :�

%LQDU\ LQSXW ��

6ROGHU EULGJH :�

%LQDU\ LQSXW �� 6RO�

GHU EULGJH :�

%LQDU\ LQSXW �� 6RO�

GHU EULGJH :�

%LQDU\ LQSXW �� 6RO�

GHU EULGJH :�

)LJXUH ��� &KHFNLQJ RI FRQWURO YROWDJHV IRU ELQDU\ LQSXWV � WR �

%LQDU\ LQSXW ��� 6ROGHU EULGJH :��

%LQDU\ LQSXW ��� 6ROGHU EULGJH :��

%LQDU\ LQSXW ��� 6ROGHU EULGJH :��

%LQDU\ LQSXW ��� 6ROGHU EULGJH :�

%LQDU\ LQSXW ��� 6ROGHU EULGJH :�

%LQDU\ LQSXW ��� 6ROGHU EULGJH :�

%LQDU\ LQSXW � � 6ROGHU EULGJH :�

%LQDU\ LQSXW � � 6ROGHU EULGJH :�

%LQDU\ LQSXW � � 6ROGHU EULGJH

:�

:�

:�

:�

:�

:�

:�

:��

:��

:��

)RU UDWHG YROWDJHV �������� 9��� � 6ROGHU EULGJHV

PXVW EH ILWWHG�

)RU UDWHG YROWDJHV ��������������� 9��� � 6ROGHU

EULGJHV PD\ EH UHPRYHG�

)LJXUH ��� &KHFNLQJ RI FRQWURO YROWDJHV IRU ELQDU\ LQSXWV � WR ��www . 
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�9.��� ,QVWDOODWLRQ LQVWUXFWLRQV9�
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����� &KHFNLQJ WKH /6$ GDWD WUDQVPLVVLRQ OLQN

)RU PRGHOV ZLWK DQ LQWHUIDFH IRU D FHQWUDO GDWD SUR�
FHVVLQJ VWDWLRQ �H�J� /6$� WKHVH FRQQHFWLRQV PXVW
DOVR EH FKHFNHG� ,W LV LPSRUWDQW WR YLVXDOO\ FKHFN WKH
DOORFDWLRQ RI WKH WUDQVPLWWHU DQG UHFHLYHU FKDQQHOV�
6LQFH HDFK FRQQHFWLRQ LV XVHG IRU RQH WUDQVPLVVLRQ
GLUHFWLRQ� WKH WUDQVPLW FRQQHFWLRQ RI WKH UHOD\ PXVW
EH FRQQHFWHG WR WKH UHFHLYH FRQQHFWLRQ RI WKH FHQ�
WUDO XQLW DQG YLFH YHUVD�

7UDQVPLVVLRQ YLD RSWLFDO ILEUH LV SDUWLFXODUO\ LQVHQVL�
WLYH DJDLQVW GLVWXUEDQFHV DQG DXWRPDWLFDOO\ SUR�
YLGHV JDOYDQLF LVRODWLRQ� 7UDQVPLW DQG UHFHLYH FRQ�
QHFWRUV DUH GHVLJQDWHG ZLWK WKH V\PEROV IRU
WUDQVPLW RXWSXW DQG IRU UHFHLYH LQSXW�

7KH QRUPDO VLJQDO SRVLWLRQ IRU WKH GDWD WUDQVPLVVLRQ
LV IDFWRU\ SUHVHW DV kOLJKW RIIl� 7KLV FDQ EH FKDQJHG
E\ PHDQV RI D MXPSHU SOXJ ;�� ZKLFK LV DFFHVVLEOH
ZKHQ WKH SOXJ�LQ PRGXOH LV UHPRYHG IURP WKH FDVH�
7KH MXPSHU LV VLWXDWHG LQ WKH UHDU DUHD RI WKH &38
ERDUG �(36����� EHWZHHQ WKH FRQQHFWRU PRGXOHV
�)LJXUH �����

-XPSHU 3RVLWLRQ 1RUPDO VLJQDO SRVLWLRQ

;�� �� ��� �� k/LJKW RIIl
;�� �� ��� �� k/LJKW RQl

5���

9 ��

9��

;���

5��

'��

;���

�

-XPSHU ;�����;�� DW GHOLYHU\

)LJXUH ��� 3RVLWLRQ RI WKH MXPSHU ;�� RQ WKH &38 ERDUG �(36�����
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,QVWDOODWLRQ LQVWUXFWLRQV�9.��� 9�

�� &��������*�������&��

����� &RQQHFWLRQV

*HQHUDO DQG FRQQHFWLRQ GLDJUDPV DUH VKRZQ LQ $S�
SHQGL[ $ DQG %� 7KH PDUVKDOOLQJ SRVVLELOLWLHV RI WKH
ELQDU\ LQSXWV DQG RXWSXWV DUH GHVFULEHG LQ 6HFWLRQ
����

����� &KHFNLQJ WKH FRQQHFWLRQV

� :DUQLQJ
6RPHRI WKH IROORZLQJ WHVW VWHSV DUH FDUULHG
RXW LQ WKH SUHVHQFH RI KD]DUGRXV YROWDJHV�
7KH\ VKDOO EH SHUIRUPHG E\ TXDOLILHG SHU�
VRQQHO RQO\ ZKLFK LV WKRURXJKO\ IDPLOLDU
ZLWK DOO VDIHW\ UHJXODWLRQV DQG SUHFDXWLRQ�
DU\ PHDVXUHV DQG SD\ GXH DWWHQWLRQ WR
WKHVH�
1RQ�REVHUYDQFH FDQ UHVXOW LQ VHYHUH SHU�
VRQDO LQMXU\�

%HIRUH LQLWLDO HQHUJL]DWLRQ ZLWK VXSSO\ YROWDJH� WKH
UHOD\ VKDOO EH VLWXDWHG LQ WKH RSHUDWLQJ DUHD IRU DW
OHDVW WZR KRXUV LQ RUGHU WR HQVXUH WHPSHUDWXUH
HTXDOL]DWLRQ DQG WR DYRLG KXPLGLW\ LQIOXHQFHV DQG
FRQGHQVDWLRQ�

��� 6ZLWFK RII WKH FLUFXLW EUHDNHUV IRU WKH G�F� VXSSO\
DQG WKH YROWDJH WUDQVIRUPHU FLUFXLWV�

��� &KHFN WKH FRQWLQXLW\ RI WKH YROWDJH WUDQVIRUPHU
FLUFXLWV DJDLQVW WKH SODQW DQG FRQQHFWLRQ GLD�
JUDPV�

- $UH WKH YROWDJH WUDQVIRUPHUV FRUUHFWO\ HDUWKHG"

- $UH WKH SRODULWLHV RI WKH YROWDJH WUDQVIRUPHU FLU�
FXLWV FRUUHFW"

- ,V WKH SKDVH UHODWLRQVKLS RI WKH YROWDJH WUDQV�
IRUPHUV FRUUHFW"

��� ,I WHVW VZLWFKHV KDYH EHHQ ILWWHG LQ WKH VHFRQGDU\
FLUFXLWV� FKHFN WKHLU IXQFWLRQ�

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

��� &ORVH WKH EDWWHU\ VXSSO\ FLUFXLW EUHDNHU� FKHFN
SRODULW\ DQGPDJQLWXGH RI WKH YROWDJH DW WKH WHUPL�
QDOV RI WKH XQLW RU DW WKH FRQQHFWRU PRGXOH�

��� 7KH PHDVXUHG FXUUHQW FRQVXPSWLRQ VKRXOG EH
FRUUHVSRQG WR DSSUR[LPDWHO\ � :� 7UDQVLHQW
PRYHPHQW RI WKH DPPHWHU SRLQWHU RQO\ LQGLFDWHV
WKH FKDUJLQJ FXUUHQW RI WKH VWRUDJH FDSDFLWRUV�

��� 7KH XQLW VWDUWV XS DQG� RQ FRPSOHWLRQ RI WKH UXQ�
XS SHULRG� WKH JUHHQ /(' RQ WKH IURQW FRPHV RQ�
WKH UHG /(' JHWV RII DIWHU DW ODVW � VHF�

��� 2SHQ WKH FLUFXLW EUHDNHU IRU WKH G�F� SRZHU VXSSO\�

��� 5HPRYH G�F� DPPHWHU� UHFRQQHFW WKH DX[LOLDU\
YROWDJH OHDGV�

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

��� &KHFN WKHGLUHFWLRQ RI WKH YROWDJHV DW WKH UHOD\ WHU�
PLQDOV�

��� 2SHQ WKH P�F�E�
V IRU YROWDJH WUDQVIRUPHU VHF�
RQGDU\ FLUFXLWV DQG G�F� SRZHU VXSSO\�

��� &KHFN WKURXJK WKH FORVLQJ FLUFXLWV WR WKH FLUFXLW
EUHDNHU�

��� &KHFN WKURXJK WKH FRQWURO ZLULQJ WR DQG IURP RWK�
HU GHYLFHV�

��� &KHFN WKH VLJQDO FLUFXLWV�

��� &ORVH WKH SURWHFWLYH P�F�E�
V�
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�9.��� ,QVWDOODWLRQ LQVWUXFWLRQV9�
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��� &RQILJXUDWLRQ RI RSHUDWLRQDO IXQFWLRQV

����� 2SHUDWLRQDO SUHFRQGLWLRQV

)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 FRQ�
FHUQ WKH RSHUDWLRQ RQ WKH UHOD\� IRU H[DPSOH

��� FRQILJXUDWLRQ SDUDPHWHUV IRU RSHUDWLRQ ODQJXDJH�
/6$ FRQILJXUDWLRQ DQG GHYLFH FRQILJXUDWLRQ�

��� DOORFDWLRQ RU PDUVKDOOLQJ RI DQQXQFLDWLRQ VLJQDOV�
ELQDU\ LQSXWV� RSWLFDO LQGLFDWLRQV�

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

7KH FRGHZRUG LV QRW UHTXLUHG IRU WKH UHDG�RXW RI DQ�
QXQFLDWLRQV� RSHUDWLQJ GDWD RU IDXOW GDWD� RU IRU WKH
UHDG�RXW 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 UHWUR�
VSHFWLYHO\ DIWHU SDJLQJ RU GLUHFW DGGUHVVLQJ WR DQ\
VHWWLQJ DGGUHVV�

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

& : $ & & ( 3 7 ( '

& 2 ' ( : 2 5 ' : 5 2 1 *

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

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

����� 6HWWLQJV IRU RSHUDWLQJ SDUDPHWHUV ��� DGGUHVV EORFN ��

2SHUDWLQJ SDUDPHWHUV FDQ EH VHW LQ DGGUHVV EORFN
��� 7KLV EORFN DOORZV WKH RSHUDWRU ODQJXDJH WR EH
FKDQJHG� 7KH WUDQVPLVVLRQ VSHHG IRU WUDQVIHU RI
GDWD WR D SHUVRQDO FRPSXWHU FDQ EH PDWFKHG WR WKH
LQWHUIDFH RI WKH 3&� PHVVDJHV RQ WKH IURQW GLVSOD\
FDQ EH VHOHFWHG KHUH IRU WKH TXLHVFHQW VWDWH RI WKH
XQLW RU DIWHU D IDXOW HYHQW� 7R FKDQJH DQ\ RI WKHVHSD�
UDPHWHUV� FRGHZRUG HQWU\ LV QHFHVVDU\�

7KH VLPSOHVW ZD\ RI DUULYLQJ DW WKH EHJLQQLQJ RI WKLV
FRQILJXUDWLRQ EORFN LV WR XVH NH\'$� IROORZHG E\ WKH
DGGUHVV QXPEHU � � � � DQG (17(5� NH\(� 7KH DG�
GUHVV ���� DSSHDUV �VHH EHORZ�� .H\ � ZLOO WDNH WKH
RSHUDWRU WR DGGUHVV �����

7KH GLVSOD\ VKRZV WKH IRXU�GLJLW DGGUHVV QXPEHU�
L�H� EORFN DQG VHTXHQFH QXPEHU� 7KH WLWOH RI WKH UH�
TXHVWHG SDUDPHWHU DSSHDUV EHKLQG WKH EDU �VHH EH�
ORZ�� 7KH VHFRQG OLQH RI WKH GLVSOD\ VKRZV WKH WH[W
DSSOLFDEOH WR WKH SDUDPHWHU� 7KH SUHVHQW WH[W FDQ EH
UHMHFWHG E\ WKH k1Rl���NH\ 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\ (�

:KHQ WKH UHOD\ LV GHOLYHUHG IURP WKH IDFWRU\� WKH GH�
YLFH LV SURJUDPPHG WR JLYH IXQFWLRQ QDPHV DQG RXW�
SXWV LQ WKH *HUPDQ ODQJXDJH� 7KLV FDQ EH FKDQJHG
XQGHU DGGUHVV ����� 7KH RSHUDWRU ODQJXDJHV DYDLO�
DEOH DW SUHVHQW DUH VKRZQ LQ WKH ER[HV EHORZ�

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 k6$9( 1(: 6(77,1*6"l� &RQILUP
ZLWK WKH k<HVl���NH\ < WKDW WKH QHZ VHWWLQJV VKDOO EH�
FRPH YDOLG QRZ� ,I \RX SUHVV WKH k1Rl���NH\ 1 LQ�
VWHDG� FRGHZRUG RSHUDWLRQ ZLOO EH DERUWHG� L�H� DOO DO�
WHUDWLRQV ZKLFK KDYH EHHQ FKDQJHG VLQFH WKH ODVW
FRGHZRUG HQWU\ DUH ORVW� 7KXV� HUURQHRXV DOWHUDWLRQV
FDQ EH PDGH LQHIIHFWLYH�www . 
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,QVWDOODWLRQ LQVWUXFWLRQV�9.��� 9�

�� &��������*�������&��

,I RQH WULHV WR OHDYH WKH VHWWLQJ UDQJH IRU WKH FRQILJX�
UDWLRQ EORFNV �L�H� DGGUHVV EORFNV �� WR ��� ZLWK NH\V
Â Ä� WKH GLVSOD\ VKRZV WKH TXHVWLRQ k(1' 2)
&2'(:25' 23(5$7,21 "l� 3UHVV WKH k1Rl���NH\
1 WR FRQWLQXH FRQILJXUDWLRQ� ,I \RX SUHVV WKH
k<HVl���NH\ -�< LQVWHDG� DQRWKHU TXHVWLRQ DSSHDUV�
k6$9( 1(: 6(77,1*6 "l� 1RZ \RX FDQ FRQILUP
ZLWK -�< RU DERUW ZLWK 1� DV DERYH�

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

� � � � 2 3 ( 5 $ 7 , 1 *

3 $ 5 $ 0 ( 7 ( 5 6
%HJLQQLQJ RI WKH EORFN k2SHUDWLQJ SDUDPHWHUVl

� � � � / $ 1 * 8 $ * (

' ( 8 7 6 & +

( 1 * / , 6 +

7KH DYDLODEOH ODQJXDJHV FDQEH FDOOHG XS E\ UHSHDWHGO\
SUHVVLQJ WKH k1Rl���NH\ 1� (DFK ODQJXDJH LV VSHOOHG LQ
WKH FRUUHVSRQGLQJ FRXQWU\
V ODQJXDJH� ,I \RX GRQ
W XQ�
GHUVWDQG D ODQJXDJH� \RX VKRXOG ILQG \RXU RZQ ODQ�
JXDJH�

7KH UHTXLUHG ODQJXDJH LV FKRVHQ ZLWK WKH HQWHU NH\ (�

� � � � 2 3 ( 5 � % $ 8 ' 5 �

� � � � % $ 8 '

7KH WUDQVPLVVLRQ %DXG�UDWH IRU FRPPXQLFDWLRQ YLD WKH
RSHUDWLQJ LQWHUIDFH DW WKH IURQW FDQEH DGDSWHG WR WKHRS�
HUDWRU
V FRPPXQLFDWLRQ LQWHUIDFH� H�J� SHUVRQDO FRP�
SXWHU� LI QHFHVVDU\� 7KH DYDLODEOH SRVVLELOLWLHVFDQEHGLV�
SOD\HG E\ UHSHDWHGO\ GHSUHVVLRQ RI WKH k1Rl���NH\ 1�
&RQILUP WKH GHVLUHG %DXG�UDWH ZLWK WKH HQWU\ NH\ (�

1RWH� )RU RSHUDWRU SDQHO �;5�� WKH RSHUDWLRQ %DXG�UDWH
PXVW EH ���� %$8'�

� � � � % $ 8 '

� � � � % $ 8 '

� � � � % $ 8 '

� � � � � % $ 8 '

� � � � ' $ 7 ( ) 2 5 0 $ 7

' ' � 0 0 � < < < <

7KH GDWH LQ WKH GLVSOD\ LV SUHVHW WR WKH (XURSHDQ IRUPDW
'D\�0RQWK�<HDU� 6ZLWFK�RYHU WR WKH $PHULFDQ IRUPDW
0RQWK�'D\�<HDU LV DFKLHYHG E\ GHSUHVVLQJ WKH
k1Rl���NH\ 1� WKHQ FRQILUP ZLWK WKH HQWU\ NH\ (�
'' WZR ILJXUHV IRU WKH GD\
00 WZR ILJXUHV IRU WKH PRQWK
<<<< IRXU ILJXUHV IRU WKH \HDU �LQFO� FHQWXU\�

0 0 � ' ' � < < < <

� � � � ) $ 8 / 7 , 1 ' , &

: , 7 + ) $ 8 / 7 ' ( 7 ( &

6WRUHG /(' LQGLFDWLRQV DQG WKH IDXOW HYHQW PHVVDJHV LQ
WKH GLVSOD\ FDQ EH GLVSOD\HG HLWKHU ZLWK HDFK IDXOW GH�
WHFWLRQ RU RQO\ DIWHU WULS FRPPDQG LV JLYHQ� 7KLV PRGH
FDQ EH FKDQJHG E\ GHSUHVVLQJ WKH k1Rl���NH\ 1 DQG
FRQILUPHG ZLWK WKH HQWHU�NH\ (�: , 7 + 7 5 , 3 & 2 0 0 �
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� � � � 2 3 ( 5 � � V W /

8 �  

0HVVDJH WR EH GLVSOD\HG LQ WKH �VW GLVSOD\ OLQH GXULQJ
RSHUDWLRQ� $Q\ RI WKH RSHUDWLRQDO PHDVXUHG YDOXHV DF�
FRUGLQJ WR 6HFWLRQ ����� FDQ EH VHOHFWHG DV PHVVDJHV
LQ WKH WKH TXLHVFHQW VWDWH RI WKH UHOD\ E\ UHSHDWHGO\ GH�
SUHVVLQJ WKH k1Rl���NH\ 1� 7KH YDOXH VHOHFWHG E\ WKH
HQWU\ NH\ ( XQGHU DGGUHVV ���� ZLOO DSSHDU LQ WKH ILUVW
OLQH RI WKH GLVSOD\�

8 �  

HWF�

� � � � 2 3 ( 5 � � Q G /

8 �  

0HVVDJH WR EH GLVSOD\HG LQ WKH �QG GLVSOD\ OLQH GXULQJ
RSHUDWLRQ� 7KH YDOXH VHOHFWHG E\ WKH HQWU\ NH\ ( XQGHU
DGGUHVV ���� ZLOO DSSHDU LQ WKH VHFRQG OLQH RI WKH GLV�
SOD\�

HWF�

)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
k1Rl���NH\ 1� 7KH GHVLUHG PHVVDJH LV FRQILUPHG
ZLWK WKH HQWHU NH\ (� 7KHVH VSRQWDQHRXVPHVVDJHV

DUH DFNQRZOHGJHG GXULQJ RSHUDWLRQ ZLWK WKH 5(6(7
NH\ RU YLD WKH UHPRWH UHVHW LQSXW RI WKH GHYLFH� $IWHU
DFNQRZOHGJHPHQW� WKH RSHUDWLRQDOPHVVDJHV RI WKH
TXLHVFHQW VWDWH ZLOO EH GLVSOD\HG DJDLQ DV FKRVHQ
XQGHU DGGUHVVHV ���� DQG �����

� � � � ) $ 8 / 7 � V W /

$ 5 , Q L W 7 \ S H

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

W\SH RI $5 LQLWLDWLRQ �IDXOW\ SKDVHV��

W\SH RI FORVLQJ FRPPDQG �VLQJOH� RU WKUHH�SROH��$ 5 & O R V H 7 \ S H

� � � � ) $ 8 / 7 � Q G /

$ 5 & O R V H 7 \ S H

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

WKH SRVVLELOLWLHV DUH WKH VDPH DV XQGHU DGGUHVV �����

HWF�

� � � � ' ( 9 , & ( $ ' ' �

�

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

� � � � ) ( ( ' ( 5 $ ' ' �

�

1XPEHU RI WKH IHHGHU ZLWKLQ WKH VXEVWDWLRQ� YDOLG IRU
ERWK WKH LQWHUIDFHV �RSHUDWLQJ DQG /6$ LQWHUIDFH�
6PDOOHVW SHUPLVVLEOH QXPEHU� �
/DUJHVW SHUPLVVLEOH QXPEHU� ���

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



,QVWDOODWLRQ LQVWUXFWLRQV�9.��� 9�

�� &��������*�������&��

��� &RQILJXUDWLRQ RI WKH GHYLFH IXQFWLRQV

����� ,QWURGXFWLRQ

7KH GHYLFH �9.��� LV FDSDEOH RI SURYLGLQJ D VHULHV
RI IXQFWLRQV� 7KH VFRSHRI WKH KDUG� DQG ILUP�ZDUH LV
PDWFKHG WR WKHVH IXQFWLRQV� )XUWKHUPRUH� LQGLYLGXDO
IXQFWLRQV FDQ EH VHW �FRQILJXUHG� WR EH HIIHFWLYH RU
QRQ�HIIHFWLYH RU WKH LQWHUDFWLRQ RI WKH IXQFWLRQV FDQ
EH PRGLILHG E\ FRQILJXUDWLRQ SDUDPHWHUV� $GGLWLRQ�
DOO\� WKH UHOD\ FDQ EH DGDSWHG WR WKH V\VWHP IUHTXHQ�
F\�

7KH FRQILJXUDWLRQ SDUDPHWHUV DUH LQSXW WKURXJK WKH
LQWHJUDWHG RSHUDWLRQ NH\ERDUG DW WKH IURQW RI WKH GH�
YLFH RU E\PHDQVRI D SHUVRQDO FRPSXWHU� FRQQHFWHG
WR WKLV IURQW�LQWHUIDFH� 7KHXVHRI WKH LQWHJUDWHG RSHU�
DWLQJ NH\ERDUG LV GHVFULEHG LQ GHWDLO LQ 6HFWLRQ ����
$OWHUDWLRQ RI WKH SURJUDPPHG SDUDPHWHUV UHTXLUHV
WKH LQSXW RI WKH FRGHZRUG �VHH 6HFWLRQ ������� :LWK�
RXW FRGHZRUG� WKH VHWWLQJ FDQ EH UHDG RXW EXW QRW DO�
WHUHG�

)RU WKH SXUSRVH RI FRQILJXUDWLRQ� DGGUHVVHV ��44
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\ ( �

RU E\ SDJLQJ ZLWK WKH NH\V Â �IRUZDUGV� RU Ä �EDFN�
ZDUGV�� XQWLO DGGUHVV ���� DSSHDUV�

:LWKLQ WKH ERFN �� RQH FDQ SDJH IRUZDUG ZLWK � RU
EDFN ZLWK  � (DFK SDJLQJ DFWLRQ OHDGV WR D IXUWKHU
DGGUHVV 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�
FLDWHGGHYLFH IXQFWLRQ� ,Q WKH VHFRQG OLQH LV WKH DVVR�

FLDWHG WH[W �H�J� k(;,67l�� ,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
k1Rl���NH\ 1� DQ DOWHUQDWLYH WH[W WKHQ DSSHDUV �H�J�
k121���(;,67l�� 7KHUH PD\ EH RWKHU DOWHUQDWLYHV
ZKLFK FDQ WKHQ EH GLVSOD\HG E\ UHSHDWHG GHSUHV�
VLRQ RI WKH k1Rl���NH\ 1� 7KH UHTXLUHG DOWHUQDWLYH
PXVW EH FRQILUPHG ZLWK WKH NH\ (�

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 k6$9(1(:6(77,1*6 "l�
&RQILUP ZLWK WKH k<HVl���NH\ -�< WKDW WKH QHZ VHW�
WLQJV VKDOO EHFRPH YDOLG QRZ� ,I \RX SUHVV WKH
k1Rl���NH\ 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 LQHIIHF�
WLYH�

,I RQH WULHV WR OHDYH WKH VHWWLQJ UDQJH IRU WKH FRQILJX�
UDWLRQ EORFNV �L�H� DGGUHVV EORFNV �� WR ��� ZLWK NH\V
ÂÄ� WKH GLVSOD\ VKRZV WKHTXHVWLRQ k(1'2)&2'(�
:25' 23(5$7,21 "l� 3UHVV WKH k1Rl���NH\ 1 WR
FRQWLQXH FRQILJXUDWLRQ� ,I \RX SUHVV WKH k<HVl���NH\
-�< LQVWHDG� DQRWKHU TXHVWLRQ DSSHDUV� k6$9(1(:
6(77,1*6 "l� 1RZ \RX FDQ FRQILUP ZLWK -�< RU
DERUW ZLWK 1� DV GHVFULEHG DERYH�

:KHQ RQH H[LWV WKH VHWWLQJ SURJUDP� WKH DOWHUHG SD�
UDPHWHUV� ZKLFK XQWLO WKHQ KDYH EHHQ VWRUHG LQ YROD�
WLOH PHPRULHV� DUH WKHQ SHUPDQHQWO\ VHFXUHG LQ ((�
3520V DQG SURWHFWHG DJDLQVW SRZHU RXWDJH� 7KH
SURFHVVRU V\VWHP ZLOO UHVHW DQG UH�VWDUW� 'XULQJ UH�
VWDUW WKH GHYLFH LV QRW RSHUDWLRQDO�
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����� 3URJUDPPLQJ WKH VFRSH RI IXQFWLRQV ��� DGGUHVV EORFN ��

7KH DYDLODEOH 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 EHSURFHVVHG LQ �9.���� 7KHUHZLOO EH QRDQQXQ�
FLDWLRQV DQG WKH DVVRFLDWHG VHWWLQJ SDUDPHWHUV
�IXQFWLRQV� OLPLW YDOXHV� ZLOO QRW EH UHTXHVWHG GXULQJ
VHWWLQJ �6HFWLRQ ����� ,Q FRQWUDVW� VZLWFK�RII RI D

IXQFWLRQ PHDQV WKDW WKH IXQFWLRQ ZLOO EH SURFHVVHG�
WKDW LQGLFDWLRQ ZLOO DSSHDU �H�J� k��� VZLWFKHG RIIl� EXW
WKDW WKH IXQFWLRQ ZLOO KDYH QR HIIHFW RQ WKH UHVXOW RI
WKH SURWHFWLYH SURFHVV �H�J� QR 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\�

� � � � 6 & 2 3 ( 2 )

) 8 1 & 7 , 2 1 6
%HJLQQLQJ RI WKH EORFN kVFRSH RI IXQFWLRQVl

� � � � ) $ 8 / 7 5 ( & 5 '

( ; , 6 7

1 2 1 ( ; , 6 7

1 2 1 � ( ; , 6 7

� � � � , 1 7 ( 5 1 $ / $ 5

( ; , 6 7

( ; , 6 7

� � � � 6 < 1 & + � & + ( & .

1 2 1 � ( ; , 6 7

( ; , 6 7

� � � � / 6 $

1 2 1 � ( ; , 6 7

( ; , 6 7

� � � � 3 $ 5 $ 0 � & � 2

1 2 1 � ( ; , 6 7

7KH UDWHG V\VWHP IUHTXHQF\ PXVW FRPSO\ ZLWK WKH VHWWLQJ XQGHU DGGUHVV ����� ,I WKH V\VWHP IUHTXHQF\ LV QRW
�� +]� DGGUHVV ���� PXVW EH FKDQJHG�

� � � � ) 5 ( 4 8 ( 1 & <

I 1 � � + ]

I 1 � � + ]

5DWHG V\VWHP IUHTXHQF\ �� +] RU �� +]
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��� 0DUVKDOOLQJ RI ELQDU\ LQSXWV� ELQDU\ RXWSXWV DQG /(' LQGLFDWRUV

����� ,QWURGXFWLRQ

7KH IXQFWLRQV RI WKH ELQDU\ LQSXWV DQG RXWSXWV UHSUH�
VHQWHG LQ WKH JHQHUDO GLDJUDPV �$SSHQGL[ $� UHODWH
WR WKH IDFWRU\ VHWWLQJV� 7KH DVVLJQPHQW RI WKH LQSXWV
DQG RXWSXWV RI WKH LQWHUQDO IXQFWLRQV FDQ EH UHDU�
UDQJHG DQG WKXV DGDSWHG WR WKH RQ�VLWH FRQGLWLRQV�

0DUVKDOOLQJ RI WKH LQSXWV� RXWSXWV DQG /('V LV SHU�
IRUPHG E\PHDQV RI WKH LQWHJUDWHG RSHUDWRU SDQHO RU
YLD WKH RSHUDWLQJ LQWHUIDFH LQ WKH IURQW� 7KHRSHUDWLRQ
RI WKH RSHUDWRU SDQHO LV GHVFULEHG LQ GHWDLO LQ 6HFWLRQ
���� 0DUVKDOOLQJ EHJLQV DW WKH SDUDPHWHU DGGUHVV
�����

7KH LQSXW RI WKH FRGHZRUG LV UHTXLUHG IRU PDUVKDO�
OLQJ �UHIHU WR 6HFWLRQ ������� :LWKRXW FRGHZRUG HQWU\�
SDUDPHWHUV FDQ EH UHDG RXW EXW QRW EH FKDQJHG�
'XULQJ FRGHZRUG RSHUDWLRQ� L�H� IURP FRGHZRUG
HQWU\ XQWLO WKH WHUPLQDWLRQ RI WKH FRQILJXUDWLRQ SURFH�
GXUH� WKH VROLG EDU LQ WKH GLVSOD\ IODVKHV�

:KHQ WKH ILUPZDUH SURJUDPV DUH UXQQLQJ WKH VSHFLI�
LF ORJLF IXQFWLRQV ZLOO EH DOORFDWHG WR WKH SK\VLFDO LQ�
SXW DQG RXWSXW PRGXOHV RU /('V LQ DFFRUGDQFHZLWK
WKH VHOHFWLRQ�

([DPSOH� &ORVLQJ FRPPDQG LV SURGXFHG� 7KLV
HYHQW LV JHQHUDWHG LQ WKH GHYLFH DV DQ k$QQXQFL�
DWLRQl �ORJLFDO IXQFWLRQ� DQG VKRXOG EH DYDLODEOH DW
FHUWDLQ WHUPLQDOV RI WKH XQLW DV D 1�2� FRQWDFW� 6LQFH
VSHFLILF XQLW WHUPLQDOV DUH KDUG�ZLUHG WR D VSHFLILF
�SK\VLFDO� RXWSXW UHOD\� H�J� WR WKH WULS UHOD\ �� WKH
SURFHVVRU PXVW EH DGYLVHG WKDW WKH ORJLFDO VLJQDO
k$5 &ORVH &PGl VKRXOG EH WUDQVPLWWHG WR WKH WULS
UHOD\ �� 7KXV� ZKHQ PDUVKDOOLQJ LV SHUIRUPHG WZR
VWDWHPHQWV RI WKH RSHUDWRU DUH LPSRUWDQW� :KLFK
�ORJLFDO� DQQXQFLDWLRQ JHQHUDWHG LQ WKH SURWHFWLRQ
XQLW SURJUDP VKRXOG WULJJHUZKLFK �SK\VLFDO� RXWSXW
UHOD\"8S WR�� ORJLFDO DQQXQFLDWLRQV FDQ WULJJHU RQH
�SK\VLFDO� RXWSXW UHOD\�

$ VLPLODU VLWXDWLRQ DSSOLHV WR ELQDU\ LQSXWV� ,Q WKLV
FDVH H[WHUQDO LQIRUPDWLRQ �H�J� k7ULS E\ IHHGHU SUR�
WHFWLRQ� LV FRQQHFWHG WR WKH XQLW YLD D �SK\VLFDO� LQSXW

PRGXOH DQG VKRXOG LQLWLDWH D �ORJLFDO� IXQFWLRQ�
QDPHO\ LQLWLDWLQJ� 7KH FRUUHVSRQGLQJTXHVWLRQ WR WKH
RSHUDWRU LV WKHQ�:KLFK VLJQDO IURP D �SK\VLFDO� LQ�
SXW 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\ FDQEH FRQWUROOHG E\ HDFK FRP�
PDQG IXQFWLRQ RU FRPELQDWLRQ RI FRPPDQG IXQF�
WLRQV�

7KH ORJLFDO DQQXQFLDWLRQ IXQFWLRQV FDQ EH XVHG LQ
PXOWLSOHPDQQHU� (�J� RQH DQQXQFLDWLRQ IXQFWLRQ FDQ
WULJJHU VHYHUDO VLJQDO UHOD\V� VHYHUDO WULS UHOD\V� DGGL�
WLRQDOO\ EH LQGLFDWHGE\ /('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 DV�
VRFLDWHG ZLWK RQH ORJLFDO IXQFWLRQPXVW QRW H[FHHG D
QXPEHU RI ��� ,I WKLV QXPEHU LV WULHG WR EH H[FHHGHG�
WKH GLVSOD\ ZLOO VKRZ D FRUUHVSRQGLQJ PHVVDJH�

7KH PDUVKDOOLQJ SURFHGXUH LV VHW XS VXFK WKDW IRU
HDFK �SK\VLFDO� ELQDU\ LQSXW� HDFK RXWSXW UHOD\� DQG
IRU HDFK PDUVKDOODEOH /('� WKH RSHUDWRU ZLOO EH
DVNHG ZKLFK �ORJLFDO� IXQFWLRQ VKRXOG EH DOORFDWHG�

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

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 �EDFN�
ZDUGV� XQWLO DGGUHVV ���� KDV EHHQ UHDFKHG� 7KH
EHJLQQLQJ RI WKH PDUVKDOOLQJ EORFNV WKHQ DSSHDUV�

� � � �

0 $ 5 6 + $ / / , 1 *
%HJLQQLQJ RI PDUVKDOOLQJ EORFNV
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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�RXWSXW XQLW IRUPV WKH KHDGLQJ�

7KH NH\ FRPELQDWLRQ ) �� L�H� GHSUHVVLQJ WKH IXQF�
WLRQ NH\) IROORZHG E\ WKH DUURZ NH\ �� VZLWFKHV RYHU
WR WKH VHOHFWLRQ OHYHO IRU WKH ORJLFDO IXQFWLRQV WR EH DO�
ORFDWHG� 'XULQJ WKLV FKDQJH�RYHU �L�H� IURP SUHVVLQJ
WKH ) NH\ XQWLO SUHVVLQJ WKH � NH\� WKH EDU EHKLQG WKH
DGGUHVV QXPEHU LV UHSODFHG E\ DQ k)l� 7KH GLVSOD\
VKRZV� LQ WKH XSSHU OLQH� WKH SK\VLFDO LQSXW�RXWSXW
XQLW� WKLV WLPH ZLWK D WKUHH GLJLW LQGH[ QXPEHU� 7KH
VHFRQG GLVSOD\ OLQH VKRZV WKH ORJLFDO IXQFWLRQZKLFK
LV SUHVHQWO\ DOORFDWHG�

2Q WKLV VHOHFWLRQ OHYHO WKH DOORFDWHG IXQFWLRQ FDQ EH
FKDQJHG E\ SUHVVLQJ WKH k1Rl���NH\1� %\ UHSHDWHG
XVH RI WKH NH\ 1 DOO PDUVKDOODEOH IXQFWLRQV FDQ EH
SDJHG WKURXJK WKH GLVSOD\� %DFN�SDJLQJ LV SRVVLEOH
ZLWK WKH EDFNVSDFH NH\ 5� :KHQ WKH UHTXLUHG IXQF�
WLRQ DSSHDUV SUHVV WKH H[HFXWH NH\ (� $IWHU WKLV� IXU�
WKHU 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 FRQ�
ILUPHG E\ SUHVVLQJ WKH NH\ (� ,I D VHOHFWLRQ SODFH
VKDOO QRW EH DVVLJQHG WR D IXQFWLRQ� VHOHFWLRQ LVPDGH
ZLWK WKH IXQFWLRQ kQRW DOORFDWHGl�

<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 SUH�
YLRXV 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 QHHGQRW EH HQWHUHG�
$IWHU LQSXW RI WKH IXQFWLRQ QXPEHU� XVH WKH H[HFXWH
NH\ (� ,PPHGLDWHO\ WKH DVVRFLDWHG LGHQWLILFDWLRQ RI

WKH IXQFWLRQ DSSHDUV IRU FKHFNLQJ SXUSRVHV� 7KLV
FDQ EH DOWHUHG HLWKHU E\ HQWHULQJ DQRWKHU IXQFWLRQ
QXPEHU RU E\ SDJLQJ WKURXJK WKH SRVVLEOH IXQF�
WLRQV� IRUZDUGV ZLWK WKH k1Rl���NH\ 1 RU EDFNZDUGV
ZLWK WKH EDFNVSDFH NH\ 5� ,I WKH IXQFWLRQ KDV EHHQ
FKDQJHG� DQRWKHU FRQILUPDWLRQ LV QHFHVVDU\ ZLWK
WKH H[HFXWH NH\ (�

,Q WKH IROORZLQJ SDUDJUDSKV� DOORFDWLRQ SRVVLELOLWLHV
IRU ELQDU\ LQSXWV� ELQDU\ RXWSXWV DQG /(' LQGLFDWRUV
DUH JLYHQ� 7KH DUURZV � � 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
FKDUDFWHU ) EHIRUH WKH DUURZ LQGLFDWHV WKDW WKH IXQF�
WLRQ NH\)PXVW EHSUHVVHGEHIRUH SXVKLQJ WKHDUURZ
NH\ ��

7KH IXQFWLRQ QXPEHUV DQG GHVLJQDWLRQV DUH OLVWHG
FRPSOHWHO\ LQ $SSHQGL[ &�

7KH PDUVKDOOLQJ 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 k6$9( 1(: 6(77,1*6"l�
&RQILUP ZLWK WKH k<HVl���NH\ -�< WKDW WKH QHZ DOORFD�
WLRQV VKDOO EHFRPH YDOLG QRZ� ,I \RX SUHVV WKH
k1Rl���NH\ 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 LQHIIHF�
WLYH�

,I RQH WULHV WR OHDYH WKH VHWWLQJ UDQJH IRU WKH FRQILJX�
UDWLRQ EORFNV �L�H� DGGUHVV EORFNV �� WR ��� ZLWK NH\V
ÂÄ� WKH GLVSOD\ VKRZV WKHTXHVWLRQ k(1'2)&2'(�
:25' 23(5$7,21 "l� 3UHVV WKH k1Rl���NH\ 1 WR
FRQWLQXH PDUVKDOOLQJ� ,I \RX SUHVV WKH k<HVl���NH\ -�
< LQVWHDG� DQRWKHU TXHVWLRQ DSSHDUV� k6$9( 1(:
6(77,1*6 "l� 1RZ \RX FDQ FRQILUP ZLWK -�< RU
DERUW ZLWK 1� DV DERYH�

:KHQRQHH[LWV WKHPDUVKDOOLQJ SURJUDP� WKH DOWHUHG
SDUDPHWHUV� ZKLFK XQWLO WKHQ KDYH EHHQ VWRUHG LQ
YRODWLOH PHPRU\� DUH WKHQ SHUPDQHQWO\ VHFXUHG LQ
((3520V DQG SURWHFWHG DJDLQVW SRZHU RXWDJH�
7KH SURFHVVRU V\VWHP ZLOO UHVHW DQG UH�VWDUW� 'XULQJ
UH�VWDUW WKH GHYLFH LV QRW RSHUDWLRQDO�
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����� 0DUVKDOOLQJ RI WKH ELQDU\ LQSXWV ��� DGGUHVV EORFN ��

7KH XQLW FRQWDLQV �� ELQDU\ LQSXWV ZKLFK DUH GHVLJ�
QDWHG ,1387 � WR ,1387 ��� 7KH\FDQ EHPDUVKDOOHG
LQ DGGUHVV EORFN ��� 7KH DGGUHVV EORFN LV UHDFKHG
E\ SDJLQJ LQ EORFNV Â Ä RU E\ GLUHFW DGGUHVVLQJ ZLWK
'$ � � � � (� 7KH VHOHFWLRQ SURFHGXUH LV FDUULHGRXW
DV GHVFULEHG LQ 6HFWLRQ ������

$ FKRLFH FDQ EHPDGH IRU HDFK LQGLYLGXDO LQSXW IXQF�
WLRQ DV WR ZKHWKHU WKH GHVLUHG IXQFWLRQ VKRXOG EH�
FRPH RSHUDWLYH LQ WKH kQRUPDOO\ RSHQl PRGH RU LQ
WKH kQRUPDOO\ FORVHGl PRGH� ZKHUHE\�

12 ��� kQRUPDOO\ RSHQlPRGH� WKH LQSXW DFWV DV D 12
FRQWDFW� L�H� WKH FRQWURO YROWDJH DW WKH LQSXW
WHUPLQDOV DFWLYDWHV WKH IXQFWLRQ�

1& ��� kQRUPDOO\ FORVHGl PRGH� WKH LQSXW DFWV DV D
1& FRQWDFW� L�H� FRQWURO YROWDJH SUHVHQW DW WKH
WHUPLQDOV WXUQV RII WKH IXQFWLRQ� FRQWURO YROW�
DJH DEVHQW DFWLYDWHV WKH IXQFWLRQ�

:KHQ SDJLQJ WKURXJK WKH GLVSOD\� HDFK LQSXW IXQF�
WLRQ LV GLVSOD\HG ZLWK WKH LQGH[ k12l RU k1&l ZKHQ
SURFHHGLQJ ZLWK WKH k1Rl���NH\ 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
FRUUHVSRQGLQJ SURWHFWLRQ IXQFWLRQ LV QRW ILWWHG LQ WKH

UHOD\ RU KDV EHHQ SURJUDPPHG RXW �kGH�FRQILJ�
XUHGl� UHIHU WR 6HFWLRQ �������

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

�� PHDQV kQRUPDOO\ RSHQl PRGH� FRUUHVSRQGV WR
k12l DV DERYH�

�� PHDQV kQRUPDOO\ FORVHGl PRGH� FRUUHVSRQGV WR
k1&l DV DERYH�

,I WKH H[WHQVLRQZLWK �� RU �� LV RPLWWHG WKHGLVSOD\ ILUVW
LQGLFDWHV WKH IXQFWLRQ GHVLJQDWLRQ LQ kQRUPDOO\
RSHQl PRGH 12� %\ SUHVVLQJ WKH k1Rl���NH\ 1 WKH
PRGH LV FKDQJHG WR 1&� $IWHU GLUHFW LQSXW RWKHU IXQF�
WLRQV FDQ EH VHOHFWHG E\ SDJLQJ WKURXJK WKH IXQF�
WLRQV IRUZDUGV ZLWK WKH k1Rl���NH\ 1 RU EDFNZDUGV
ZLWK WKH EDFNVSDFH NH\ 5� 7KH FKDQJHG IXQFWLRQ
WKHQ PXVW EH UH�FRQILUPHG E\ WKH HQWU\ NH\ (�

7KH DVVLJQPHQW RI WKH ELQDU\ LQSXWV DV GHOLYHUHG
IURP IDFWRU\ LV VKRZQ LQ WKH JHQHUDO GLDJUDPV LQ $S�
SHQGL[ $� 7KH IROORZLQJ ER[HV VKRZ� DV DQ H[DPSOH�
WKH DOORFDWLRQ IRU ELQDU\ LQSXW �� 7DEOH ��� VKRZV DOO
ELQDU\ LQSXWV DV SUHVHW IURP WKH IDFWRU\�

� � � � 0 $ 5 6 + $ / / , 1 *

% , 1 $ 5 < , 1 3 8 7 6
%HJLQQLQJ RI EORFN k0DUVKDOOLQJ ELQDU\ LQSXWVl

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

� � � � % , 1 $ 5 <

, 1 3 8 7 �
$OORFDWLRQV IRU ELQDU\ LQSXW �)

&KDQJH RYHU WR WKH VHOHFWLRQ OHYHO ZLWK ) ��

� � � , 1 3 8 7 �

Q R W D O O R F D W H G

� � � , 1 3 8 7 �

! / ( ' U H V H W 1 2

5HVHW RI VWRUHG /(' LQGLFDWLRQV� )1R ��
kQRUPDOO\ RSHQl RSHUDWLRQ�
/('V DUH UHVHW ZKHQ FRQWURO YROWDJH SUHVHQW

1R IXUWKHU IXQFWLRQV DUH LQLWLDWHG E\ ELQDU\ LQSXW �
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/HDYH WKH VHOHFWLRQ OHYHO ZLWK NH\ FRPELQDWLRQ ) �� <RX FDQ JR WKHQ WR WKH QH[W ELQDU\ LQSXW ZLWK WKH DUURZ NH\
��

� � � � % , 1 $ 5 <

, 1 3 8 7 �
0DUVKDOOLQJ ELQDU\ LQSXW �

� QRW DOORFDWHG
� !7LPH 6\QFKUR
� !/('�UHVHW
� !6WDUW )OW5HF
�� !0DQXDO &ORVH
�� !8� 97 PFE
�� !8� 97 PFE
�� !&% $X[� /�
�� !&% $X[� /�
�� !&% $X[� /�
�� !&% $X[� �S &
�� !&% $X[� �S &
�� !$QQXQF� �
�� !$QQXQF� �
�� !$QQXQF� �
�� !$QQXQF� �
�� !6\QF� 6WDUW
�� !6\QF� %ORFN
�� !6\QF� V\QFK
�� !6\QF� 8�!8��
�� !6\QF� 8��8�!
�� !6\QF� 8��8��
�� !6\QF� R�ULGH
�� !)OW�5HF� RQ
�� !)OW�5HF� RII
�� !6\QF&KFN RQ
�� !6\QF&KFN RII
�� !$5 RQ
�� !$5 RII
�� !3DUDP6HOHF��
�� !3DUDP6HOHF��
�� !6WDUW $5
�� !7ULS /� $5
�� !7ULS /� $5
�� !7ULS /� $5
�� !�S 5$5 %ORFN
�� !�S 5$5 %ORFN
�� !5$5 %ORFN
�� !$5 %ORFN
�� !'$5 %ORFN
�� !&% 5HDG\
�� !'$5 DIW� 5$5
�� !6\QF�5HOHDVH
�� !&ORVH&PG %OR
�� !7ULS �S $5
�� !7ULS �S $5
�� !$5 5HVHW

%LQDU\ LQSXW LV QRW DOORFDWHG WR DQ\ LQSXW IXQFWLRQ
6\QFKURQL]H LQWHUQDO UHDO WLPH FORFN
5HVHW /(' LQGLFDWRUV
6WDUW IDXOW UHFRUGLQJ IURP H[WHUQDO FRPPDQG YLD ELQDU\ LQSXW
&LUFXLW EUHDNHU LV PDQXDOO\ FORVHG �IURP GLVFUHSDQF\ VZLWFK�
)HHGHU YROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� KDV WULSSHG
%XV�EDU YROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� KDV WULSSHG
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW /� �/� LV FORVHG�
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW /� �/� LV FORVHG�
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW /� �/� LV FORVHG�
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW DOO SROHV FORVHG �VHULHV FRQQHFWLRQ�
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW DQ\ SROH FORVHG �SDUDOOHO FRQQHFWLRQ�
8VHU GHILQDEOH DQQXQFLDWLRQ �
8VHU GHILQDEOH DQQXQFLDWLRQ �
8VHU GHILQDEOH DQQXQFLDWLRQ �
8VHU GHILQDEOH DQQXQFLDWLRQ �
,QLWLDWH LQWHUQDO V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
%ORFN LQWHUQDO V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
6\QFKUR�FKHFN SURJUDP� FKHFN V\QFKURQLVP
6\QFKUR�FKHFN SURJUDP� OLYH�OLQH GHDG�EXV FKHFN
6\QFKUR�FKHFN SURJUDP� GHDG�OLQH OLYH�EXV FKHFN
6\QFKUR�FKHFN SURJUDP� GHDG�OLQH GHDG�EXV FKHFN
6\QFKUR�FKHFN SURJUDP� RYHUULGH V\QFKUR�FKHFN
6ZLWFK RQ IDXOW UHFRUGLQJ IXQFWLRQ
6ZLWFK RII IDXOW UHFRUGLQJ IXQFWLRQ
6ZLWFK RQ V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
6ZLWFK RII V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
6ZLWFK RQ DXWR�UHFORVH IXQFWLRQ
6ZLWFK RII DXWR�UHFORVH IXQFWLRQ
3DUDPHWHU VHW VHOHFWLRQ � �LQ FRQQHFWLRQ ZLWK )1R ����
3DUDPHWHU VHW VHOHFWLRQ � �LQ FRQQHFWLRQ ZLWK )1R ����
6WDUW VLJQDO IURP H[WHUQDO SURWHFWLRQ IRU $5
7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5
7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5
7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5
%ORFN VLQJOH�SROH 5$5
%ORFN WKUHH�SROH 5$5
%ORFN 5$5
%ORFN FRPSOHWH $5 IXQFWLRQ
%ORFN '$5
&LUFXLW EUHDNHU UHDG\ IRU $5 F\FOH
'$5 F\FOH LV DOORZHG RQO\ DIWHU XQVXFFHVVIXO 5$5 F\FOH
5HOHDVH UHFORVH FRPPDQG �IURP H[WHUQDO V\QFKUR�FKHFN UHOD\�
%ORFN DOO FORVLQJ FRPPDQGV IURP H[WHUQDO
6LQJOH�SROH WULS IRU LQLWLDWLRQ RI $5
7KUHH�SROH WULS IRU LQLWLDWLRQ RI $5
5HVHW $5

)1R $EEUHYLDWLRQ 'HVFULSWLRQ

7DEOH ��� 0DUVKDOOLQJ SRVVLELOLWLHV IRU ELQDU\ LQSXWVwww . 
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%,1$5< ,13876

,1387 �
!/(' UHVHW 12

,1387 �
!6WDUW $5 12

,1387 �
!7ULS /� $5 12

,1387 �
!7ULS /� $5 12

,1387 �
!7ULS /� $5 12

,1387 �
!&% UHDG\ 12

,1387 �
!0DQXDO &ORVH 12

,1387 �
!$5 EORFN� 12

,1387 �
!&ORVH&PG %OR 12

,1387 ��
!5$5 %ORFN 12

,1387 ��
!'$5 %ORFN 12

,1387 �� ��
!$5 RQ 12

,1387 �� ��
!$5 RII 12

,1387 �� ��
!�S 5$5 %ORFN 12

,1387 �� ��
!�S 5$5 %ORFN 12

,1387 �� ��
!8� 97 PFE 12

,1387 �� ��
!8� 97 PFE 12

,1387 �� ��
!6\QF� %ORFN 12

,1387 �� ��
!6\QF� R�ULGH 12
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0$56+$//,1*

%,1$5<
,1387 �

%,1$5<
,1387 �

%,1$5<
,1387 �

%,1$5<
,1387 �

%,1$5<
,1387 �

%,1$5<
,1387 �

%,1$5<
,1387 �

%,1$5<
,1387 �

%,1$5<
,1387 �

%,1$5<
,1387 ��

%,1$5<
,1387 ��

%,1$5<
,1387 ��

%,1$5<
,1387 ��

%,1$5<
,1387 ��

%,1$5<
,1387 ��

%,1$5<
,1387 ��

%,1$5<
,1387 ��

%,1$5<
,1387 ��

%,1$5<
,1387 ��

�VW GLVSOD\ OLQH$GGU �QG GLVSOD\ OLQH )1R

+HDGLQJ RI WKH DGGUHVV EORFN

$FNQRZOHGJH DQG UHVHW RI VWRUHG /(' DQG GLV�
SOD\ LQGLFDWLRQV� /('�WHVW

6WDUW VLJQDO IURP IHHGHU SURWHFWLRQ

7ULS FRPPDQGV IURP IHHGHU SURWHFWLRQ

)URP FLUFXLW EUHDNHU

0DQXDO FORVH FRPPDQG IURP GLVFUHSDQF\
VZLWFK

%ORFNLQJ RI DXWR�UHFORVH IXQFWLRQV

6ZLWFKLQJ WKH LQWHUQDO DXWR�UHFORVXUH IXQFWLRQ

%ORFNLQJ RI DXWR�UHFORVXUH IXQFWLRQV

9ROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� KDV
WULSSHG

%ORFNLQJ RI V\QFKURQLVP DQG YROWDJH FKHFN
IXQFWLRQ �FORVLQJ EORFNHG�

2YHUULGH V\QFKUR�FKHFN �FORVLQJ UHOHDVHG�

5HPDUNV

�� SUHVHWWLQJV IRU �9.���� �� SUHVHWWLQJV IRU �9.����

7DEOH ��� 3UHVHW ELQDU\ LQSXWVwww . 
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����� 0DUVKDOOLQJ RI WKH VLJQDO RXWSXW UHOD\V ��� DGGUHVV EORFN ��

7KH XQLW FRQWDLQV �� VLJQDO RXWSXWV �DODUP UHOD\V��
7KH VLJQDO UHOD\V DUH GHVLJQDWHG 6,*1$/ 5(/$< �
WR 6,*1$/ 5(/$< �� DQG FDQ EH PDUVKDOOHG LQ DG�
GUHVV EORFN ��� 7KH EORFN LV UHDFKHG E\ SDJLQJ LQ
EORFNV ZLWKÂÄ RU E\ GLUHFWO\ DGGUHVVLQJ '$ � � � �
(� 7KH VHOHFWLRQ SURFHGXUH LV FDUULHG RXW DV GH�
VFULEHG LQ 6HFWLRQ ������ 0XOWLSOH DQQXQFLDWLRQV DUH
SRVVLEOH� L�H� RQH ORJLFDO DQQXQFLDWLRQ IXQFWLRQ FDQ
EH JLYHQ WR VHYHUDO SK\VLFDO VLJQDO UHOD\V �VHH DOVR
6HFWLRQ �������

7DEOH ��� JLYHV D OLVWLQJ RI DOO DQQXQFLDWLRQ IXQFWLRQV
ZLWK WKH DVVRFLDWHG IXQFWLRQ QXPEHUV )1R� $QQXQ�

FLDWLRQ IXQFWLRQV DUH QDWXUDOO\ QRW HIIHFWLYH ZKHQ WKH
FRUUHVSRQGLQJ SURWHFWLRQ IXQFWLRQ LV QRW ILWWHG LQ WKH
UHOD\ RU KDV EHHQSURJUDPPHG RXW �kGH�FRQILJXUHGl
��� UHIHU WR 6HFWLRQ �������

7KH DVVLJQPHQW RI WKH RXWSXW VLJQDO UHOD\V DV GHOLY�
HUHG IURP IDFWRU\ LV VKRZQ LQ WKH JHQHUDO GLDJUDPV
LQ $SSHQGL[ $� 7KH IROORZLQJ ER[HV VKRZ DQ H[DP�
SOH IRU VLJQDO UHOD\ �� ZLWK WKH JURXS DQQXQFLDWLRQ
IRU VHYHUDO DQQXQFLDWLRQ IXQFWLRQV RQ RQH VLJQDO
UHOD\� 7DEOH ��� VKRZV DOO VLJQDO UHOD\V DV SUHVHW IURP
WKH IDFWRU\�

� � � � 0 $ 5 6 + $ / / , 1 *

6 , * 1 $ / 5 ( / $ < 6

%HJLQQLQJ RI WKH EORFN k0DUVKDOOLQJ RI WKH RXWSXW
VLJQDO UHOD\Vl

(�J� VLJQDO UHOD\ �� LV UHDFKHG ZLWK WKH NH\ ��

� � � � 6 , * 1 $ /

5 ( / $ < � �
$OORFDWLRQV IRU VLJQDO UHOD\ ���
0HDQLQJ� k5$5 GHDG WLPH LV UXQQLQJl

)

&KDQJH RYHU WR WKH VHOHFWLRQ OHYHO ZLWK ) ��

� � � 5 ( / $ < � �

5 $ 5 7 � � S U X Q �

� � � 5 ( / $ < � �

5 $ 5 7 � � S U X Q �

6LJQDO UHOD\ �� KDV EHHQ SUHVHW IRU�
�VW� 5$5VLQJOH�SROH GHDG WLPH LV UXQQLQJ� )1R���

6LJQDO UHOD\ �� KDV EHHQ SUHVHW IRU�
�QG�5$5 WKUHH�SROH GHDG WLPH LV UXQQLQJ� )1R���

QR IXUWKHU IXQFWLRQV DUH SUHVHW IRU VLJQDO UHOD\ ��
� � � 5 ( / $ < � �

Q R W D O O R F D W H G

$IWHU LQSXW RI DOO DQQXQFLDWLRQ IXQFWLRQV IRU VLJQDO UHOD\ ��� FKDQJH EDFN WR WKH PDUVKDOOLQJ OHYHO LV FDUULHG RXW
ZLWK ) ��

� � � � 6 , * 1 $ /

5 ( / $ < � �
$OORFDWLRQV IRU VLJQDO UHOD\ ���
0HDQLQJ� k5$5 GHDG WLPH LV UXQQLQJl
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1RWH DV WR 7DEOH ���� $QQXQFLDWLRQV ZLWK WKH IXQFWLRQ QXPEHUV EHORZ ��� DUH LGHQWLFDO ZLWK WKRVH IRU ELQDU\
LQSXWV� 7KH\ UHSUHVHQW WKH GLUHFW FRQILUPDWLRQ RI WKH ELQDU\ LQSXW DQG DUH DYDLODEOH DV ORQJ DV WKH FRUUHVSRQG�
LQJ ELQDU\ LQSXW LV HQHUJL]HG� 7KHVH GLUHFW FRQILUPDWLRQ IXQFWLRQV DUH LQGLFDWHG E\ D OHDGLQJ k!l VLJQ�

)XUWKHU LQIRUPDWLRQ DERXW DQQXQFLDWLRQV VHH 6HFWLRQ ����

� QRW DOORFDWHG
� !7LPH 6\QFKUR
� !/(' UHVHW
� !6WDUW )OW5HF

�� !0DQXDO &ORVH
�� !8� 97 PFE
�� !8� 97 PFE
�� !&% $X[� /�
�� !&% $X[� /�
�� !&% $X[� /�
�� !&% $X[� �S &
�� !&% $X[� �S &
�� !$QQXQF� �
�� !$QQXQF� �
�� !$QQXQF� �
�� !$QQXQF� �
�� !6\QF� 6WDUW
�� !6\QF� %ORFN
�� !6\QF� V\QFK
�� !6\QF� 8�!8��
�� !6\QF� 8��8�!
�� !6\QF� 8��8��
�� !6\QF� R�ULGH
�� !)OW�5HF� RQ
�� !)OW�5HF� RII
�� !6\QF&KFN RQ
�� !6\QF&KFN RII
�� !$5 RQ
�� !$5 RII
�� !3DUDP6HOHF��
�� !3DUDP6HOHF��
�� !6WDUW $5
�� !7ULS /� $5
�� !7ULS /� $5
�� !7ULS /� $5
�� !�S 5$5 %ORFN
�� !�S 5$5 %ORFN
�� !5$5 %ORFN
�� !$5 %ORFN
�� !'$5 %ORFN
�� !&% 5HDG\
�� !'$5 DIW� 5$5
�� !6\QF�5HOHDVH
�� !&ORVH&PG�%OR
�� !7ULS �S $5
�� !7ULS �S $5
�� !$5 5HVHW

��� 'HY�2SHUDWLYH
��� /(' UHVHW
��� )OW�5HF�$FWLY
��� )OW�5HF� RII
��� 3DUDP�5XQQLQJ

%LQDU\ RXWSXW LV QRW DOORFDWHG WR DQ\ RXWSXW IXQFWLRQ
6\QFKURQL]H LQWHUQDO UHDO WLPH FORFN
5HVHW /(' LQGLFDWRUV
6WDUW IDXOW UHFRUGLQJ IURP H[WHUQDO FRPPDQG YLD ELQDU\ LQSXW
&LUFXLW EUHDNHU LV PDQXDOO\ FORVHG �IURP GLVFUHSDQF\ VZLWFK�
)HHGHU YROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� KDV WULSSHG
%XV�EDU YROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� KDV WULSSHG
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW /� �/� LV FORVHG�
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW /� �/� LV FORVHG�
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW /� �/� LV FORVHG�
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW DOO SROHV FORVHG �VHULHV FRQQHFWLRQ�
&LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW DQ\ SROH FORVHG �SDUDOOHO FRQQHFWLRQ�
8VHU GHILQDEOH DQQXQFLDWLRQ �
8VHU GHILQDEOH DQQXQFLDWLRQ �
8VHU GHILQDEOH DQQXQFLDWLRQ �
8VHU GHILQDEOH DQQXQFLDWLRQ �
,QLWLDWH LQWHUQDO V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
%ORFN LQWHUQDO V\QFKUR DQG YROWDJH FKHFN IXQFWLRQ
6\QFKUR�FKHFN SURJUDP� FKHFN V\QFKURQLVP
6\QFKUR�FKHFN SURJUDP� OLYH�OLQH GHDG�EXV FKHFN
6\QFKUR�FKHFN SURJUDP� GHDG�OLQH OLYH�EXV FKHFN
6\QFKUR�FKHFN SURJUDP� GHDG�OLQH GHDG�EXV FKHFN
6\QFKUR�FKHFN SURJUDP� RYHUULGH V\QFKUR�FKHFN
6ZLWFK RQ IDXOW UHFRUGLQJ IXQFWLRQ
6ZLWFK RII IDXOW UHFRUGLQJ IXQFWLRQ
6ZLWFK RQ V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
6ZLWFK RII V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
6ZLWFK RQ DXWR�UHFORVH IXQFWLRQ
6ZLWFK RII DXWR�UHFORVH IXQFWLRQ
3DUDPHWHU VHW VHOHFWLRQ � �LQ FRQQHFWLRQ ZLWK ����
3DUDPHWHU VHW VHOHFWLRQ � �LQ FRQQHFWLRQ ZLWK ����
6WDUW VLJQDO IURP H[WHUQDO SURWHFWLRQ IRU $5
7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5
7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5
7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5
%ORFN VLQJOH�SROH 5$5
%ORFN WKUHH�SROH 5$5
%ORFN 5$5
%ORFN FRPSOHWH $5 IXQFWLRQ
%ORFN '$5
&LUFXLW EUHDNHU UHDG\ IRU $5 F\FOH
'$5 F\FOH LV DOORZHG RQO\ DIWHU XQVXFFHVVIXO 5$5 F\FOH
5HOHDVH UHFORVH FRPPDQG �IURP H[WHUQDO V\QFKUR�FKHFN UHOD\�
%ORFN FORVLQJ FRPPDQG
6LQJOH�SROH WULS IRU LQLWLDWLRQ RI $5
7KUHH�SROH WULS IRU LQLWLDWLRQ RI $5
5HVHW $5
5HOD\ RSHUDWLYH
/(' LQGLFDWRUV UHVHW
)DXOW UHFRUG GDWD DUH DYDLODEOH RU EHLQJ WUDQVPLWWHG
)DXOW UHFRUGLQJ VZLWFKHG RII
3DUDPHWHUV DUH EHLQJ VHW

)1R $EEUHYLDWLRQ 'HVFULSWLRQ

7DEOH ��� 0DUVKDOOLQJ SRVVLELOLWLHV IRU VLJQDO UHOD\V DQG /('V �&RQWLQXHG QH[W SDJH�www . 
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�9.��� ,QVWDOODWLRQ LQVWUXFWLRQV9�

��&��������*�������&��

��� 0DQXDO &ORVH
��� 0DQ�&ORVH &PG
��� 3DUDP� 6HW $
��� 3DUDP� 6HW %
��� 3DUDP� 6HW &
��� 3DUDP� 6HW '
��� )DLOXUH ��9
��� )DLOXUH ��9
��� )DLOXUH �9
��� )DLOXUH �9
��� )DLOXUH 5.$
��� 'HYLFH )OW'HW
��� 'HYLFH 7ULS
��� $5 RII
��� $5 %ORFNHG
��� $5 QRW UHDG\
��� $5 7�&% ([S�
��� &% QRW UHDG\
��� $5 %ORFN�'\Q�
��� $5 LQ SURJ�
��� 5$5 7�$FW�UXQ
��� 5$5 7��S UXQ�
��� $5 7�5HFO�UXQ
��� 5$5 7��S UXQ�
��� (9�)OW�5HFRJ�
��� $5 6XFHVVIXO
��� 'HILQLW�7ULS
��� &% $ODUP 6XSS
��� $5 &ORVH &PG�
��� 5$5 �S &ORVH
��� 5$5 �S &ORVH
��� '$5 �S &ORVH
��� �S 7ULS 3HUP�
��� 5$5 �S 3URJ�
��� 5$5 �S 3URJ�
��� 5$5 =RQH 5HO�
��� '$5 =RQH 5HO�
��� 6\QF�0HDV�6W�
��� 5$5 2QO\
��� '$5 2QO\
��� '$5 7�$&7�UXQ
��� '$5 7 �S� UXQ
��� '$5 7 �S� UXQ
��� '$5 7 �S� UXQ
��� $5 �S LQ SURJ
��� $5 �S LQ SURJ
��� 6\QF� RII
��� 6\QF� UXQQLQJ
��� 6\QF� IDXOW\
��� 6\QF�7VXS�([S
��� 6\QF�2YHUULGH
��� 6\QF� 6\QFKUR
��� 6\QF� 8�!8��
��� 6\QF� 8��8�!
��� 6\QF� 8��8��
��� 6\QF� %ORFNHG
��� 6\QF� 5HOHDVH
��� 6\QF�&ORVH&PG
��� 6\QF�'HO� 8!
��� 6\QF�'HO� I!
��� 6\QF�'HO�3+,!

0DQXDO FORVH LQGLFDWLRQ RI FLUFXLW EUHDNHU
0DQXDO FORVH FRPPDQG
3DUDPHWHU 6HW $ LV DFWLYDWHG
3DUDPHWHU 6HW % LV DFWLYDWHG
3DUDPHWHU 6HW & LV DFWLYDWHG
3DUDPHWHU 6HW ' LV DFWLYDWHG
)DLOXUH LQ �� 9 LQWHUQDO GF VXSSO\
)DLOXUH LQ �� 9 LQWHUQDO GF VXSSO\
)DLOXUH LQ � 9 LQWHUQDO GF VXSSO\
)DLOXUH LQ � 9 $�' FRQYHUWHU
)DLOXUH LQ LQSXW�RXWSXW PRGXOH
*HQHUDO IDXOW GHWHFWLRQ VLJQDO
*HQHUDO WULS VLJQDO
$XWR�UHFORVH IXQFWLRQ VZLWFKHG RII
$XWR�UHFORVH IXQFWLRQ QRW RSHUDWLYH
$XWR�UHFORVH IXQFWLRQ QRW UHDG\ IRU UHFORVH
&LUFXLW EUHDNHU VXSHUYLVLRQ WLPH H[SLUHG
&LUFXLW EUHDNHU QRW UHDG\ IRU D WULS�UHFORVH F\FOH
$XWR�UHFORVH IXQFWLRQ EORFNHG IURP LQWHUQDO VRXUFH
$XWR�UHFORVH F\FOH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ 5$5 DFWLRQ WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ VLQJOH�SROH 5$5 GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ UHFODLP WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ WKUHH�SROH 5$5 GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ HYROYLQJ IDXOW UHFRJQL]HG
$XWR�UHFORVXUH ZDV VXFFHVVIXO
)LQDO �GHILQLWLYH� WULS VLJQDO
&LUFXLW EUHDNHU RSHUDWLRQ DODUP VXSSUHVVHG
5HFORVH FRPPDQG IURP DXWR�UHFORVH IXQFWLRQ
5HFORVH FRPPDQG DIWHU ��SROH 5$5
5HFORVH FRPPDQG DIWHU ��SROH 5$5
5HFORVH FRPPDQG DIWHU ��SROH '$5
5$5 IXQFWLRQ LV UHDG\ WR SHUPLW VLQJOH�SROH WULS
5$5 IXQFWLRQ LV SURJUDPPHG WR UHFORVH RQO\ �SROH
5$5 IXQFWLRQ LV SURJUDPPHG WR UHFORVH RQO\ �SROH
5$5 IXQFWLRQ LV UHDG\ WR SHUPLW WULS LQ DQ 5$5 VWDJH
'$5 IXQFWLRQ LV UHDG\ WR SHUPLW WULS LQ DQ '$5 VWDJH
$5 UHTXHVW IRU V\QFKURQLVP FKHFN
5$5 F\FOH LV RQO\ DOORZHG� '$5 EORFNHG
'$5 F\FOH LV RQO\ DOORZHG� 5$5 LV RYHUULGGHQ
$XWR�UHFORVH IXQFWLRQ '$5 DFWLRQ WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ '$5 �VW GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ '$5 �QG GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ '$5 �UG GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ LQLWLDWHG E\ VLQJOH�SROH WULS
$XWR�UHFORVH IXQFWLRQ LQLWLDWHG E\ WKUHH�SROH WULS
6\QFKURQLVP FKHFN LV VZLWFKHG RII
6\QFKURQLVP FKHFN LV UXQQLQJ
6\QFKURQLVP FKHFN LV IDXOW\
6\QFKURQLVP FKHFN VXSHUYLVLRQ WLPH H[SLUHG
6\QFKURQLVP FKHFN LV SURJUDPPHG WR RYHUULGH
6\QFKURQLVP FKHFN V\QFKURQLVP LV IXOILOOHG
6\QFKURQLVP FKHFN WR OLYH�OLQH GHDG�EXV LV IXOILOOHG
6\QFKURQLVP FKHFN WR GHDG�OLQH OLYH�EXV LV IXOILOOHG
6\QFKURQLVP FKHFN WR GHDG�OLQH GHDG�EXV LV IXOILOOHG
6\QFKURQLVP FKHFN LV EORFNHG
6\QFKURQLVP FKHFN UHOHDVH FRPPDQG
6\QFKURQLVP FKHFN FORVH FRPPDQG
6\QFKURQLVP FKHFN '8 H[FHHGHG
6\QFKURQLVP FKHFN 'I H[FHHGHG
6\QFKURQLVP FKHFN '� H[FHHGHG

)1R $EEUHYLDWLRQ 'HVFULSWLRQ

7DEOH ��� 0DUVKDOOLQJ SRVVLELOLWLHV IRU VLJQDO UHOD\V DQG /('Vwww . 
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6,*1$/ 5(/$<6

5(/$< �
$5 QRW UHDG\

5(/$< �
$5 LQ SURJ�

5(/$< �
$5 %ORFN�'\Q�

5(/$< �
5$5 =RQH 5HO�

5(/$< �
'HY�RSHUDWLYH

5(/$< �
$5 6XFHVVIXO

5(/$< �
'HILQLW�7ULS

5(/$< �
&% $ODUP 6XSS

5(/$< �
$5 7�5HFO�UXQ

5(/$< ��
5$5 7��S UXQ�
5$5 7��S UXQ�

5(/$< �� ��
'$5 7��S� UXQ
'$5 7��S� UXQ
'$5 7��S� UXQ

5(/$< �� ��
'$5 7 �S� UXQ

5(/$< �� ��
'$5 7 �S� UXQ

5(/$< �� ��
'$5 7 �S� UXQ

5(/$< �� ��
(9�)OW�5HFRJ�

5(/$< �� ��
5$5 7��S UXQ�

5(/$< �� ��
6\QF�2YHUULGH

5(/$< �� ��
6\QF�7VXS�([S

5(/$< �� ��
6\QF� %ORFNHG

5(/$< �� ��
6\QF� UXQQLQJ
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6,*1$/
5(/$< �

6,*1$/
5(/$< �

6,*1$/
5(/$< �

6,*1$/
5(/$< �

6,*1$/
5(/$< �

6,*1$/
5(/$< �

6,*1$/
5(/$< �

6,*1$/
5(/$< �

6,*1$/
5(/$< �

6,*1$/
5(/$< ��
5(/$< ��

6,*1$/
5(/$< ��
5(/$< ��
5(/$< ��

6,*1$/
5(/$< ��

6,*1$/
5(/$< ��

6,*1$/
5(/$< ��

6,*1$/
5(/$< ��

6,*1$/
5(/$< ��

6,*1$/
5(/$< ��

6,*1$/
5(/$< ��

6,*1$/
5(/$< ��

6,*1$/
5(/$< ��

�VW GLVSOD\ OLQH$GGU �QG GLVSOD\ OLQH )1R 5HPDUNV

+HDGLQJ RI WKH DGGUHVV EORFN

$5 IXQFWLRQ LV DW WKH PRPHQW QRW UHDG\ IRU
UHFORVLQJ

$5�F\FOH LQ SURJUHVV

$5 IXQFWLRQ LQWHUQDOO\ EORFNHG

$5 IXQFWLRQ LV UHDG\ WR UHOHDVH 5$5 ]RQH RI
WKH IHHGHU SURWHFWLRQ

'HYLFH RSHUDWLYH� WKH 1& FRQWDFW RI WKLV
UHOD\ LQGLFDWHV k'HYLFH IDXOWl

$5 ZDV VXFFHVVIXO

$5 ZDV XQVXFFHVVIXO� ILQDO WULS

&LUFXLW EUHDNHU RSHUDWLRQ DODUP VXSSUHVVLRQ

$5 UHFODLP WLPH LV UXQQLQJ

5$5 GHDG WLPH LV UXQQLQJ

'$5 GHDG WLPH LV UXQQLQJ

LQGLYLGXDO GHDG WLPHV RI '$5

(YROYLQJ IDXOW UHFRJQLWLRQ GXULQJ VLQJOH�SROH
5$5

5$5 ��SROH GHDG WLPH LV UXQQLQJ

6\QFKUR�FKHFN IXQFWLRQ LV VZLWFKHG WR
kRYHUULGHl� FORVLQJ UHOHDVH ZLWKRXW FKHFN

6\QFKUR�FKHFN VXSHUYLVLRQ WLPH H[SLUHG� QR
PRUH UHOHDVH

6\QFKUR�FKHFN LV EORFNHG� QR PRUH UHOHDVH

6\QFKUR�FKHFN LV UXQQLQJ

�� SUHVHWWLQJV IRU �9.���� �� SUHVHWWLQJV IRU �9.����

7DEOH ��� 3UHVHW DQQXQFLDWLRQV IRU VLJQDO UHOD\Vwww . 
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����� 0DUVKDOOLQJ RI WKH /(' LQGLFDWRUV ��� DGGUHVV EORFN ��

7KH XQLW FRQWDLQV � /('V IRU RSWLFDO LQGLFDWLRQV� � RI
ZKLFK FDQ EH PDUVKDOOHG� 7KH\ DUH GHVLJQDWHG /('
� WR /(' � DQG FDQ EH PDUVKDOOHG LQ DGGUHVV EORFN
��� 7KH EORFN LV UHDFKHG E\ SDJLQJ LQ EORFNV ZLWK Â
Ä RU E\ GLUHFWO\ DGGUHVVLQJ ZLWK '$ � � � � (� 7KH
VHOHFWLRQ SURFHGXUH LV FDUULHG RXW DV GHVFULEHG LQ
6HFWLRQ ������ 0XOWLSOH DQQXQFLDWLRQV DUH SRVVLEOH�
L�H� RQH ORJLFDO DQQXQFLDWLRQ IXQFWLRQ FDQEH JLYHQ WR
VHYHUDO /('V �VHH DOVR 6HFWLRQ �������

$SDUW IURP WKH ORJLFDO IXQFWLRQ� HDFK /(' FDQ EH
PDUVKDOOHG WR RSHUDWH HLWKHU LQ WKH VWRUHG PRGH �P
IRU kPHPRUL]HGl� RU XQVWRUHG PRGH �QP IRU kQRW
PHPRUL]HGl�� (DFK DQQXQFLDWLRQ IXQFWLRQ LV GLV�
SOD\HG ZLWK WKH LQGH[ P RU QPZKHQ SURFHHGLQJ ZLWK
WKH 1 ���NH\�

7KH PDUVKDOODEOH DQQXQFLDWLRQ IXQFWLRQV DUH WKH
VDPH DV WKRVH OLVWHG LQ 7DEOH ���� $QQXQFLDWLRQ IXQF�
WLRQV DUH� RI FRXUVH� QRW HIIHFWLYH ZKHQ WKH FRUUH�
VSRQGLQJ IXQFWLRQ KDV EHHQ SURJUDPPHG RXW �GH�
FRQILJXUHG��

:LWK GLUHFW LQSXW RI WKH IXQFWLRQ QXPEHU LW LV QRW QHF�
HVVDU\ WR LQSXW WKH OHDGLQJ ]HURV� 7R LQGLFDWH ZKHWK�
HU WKH VWRUHG RU XQVWRUHGPRGH VKDOO EH HIIHFWLYH WKH
IXQFWLRQ QXPEHU FDQ EH H[WHQGHG E\ D GHFLPDO
SRLQW IROORZHG E\ � RU �� ZKHUHE\

�� XQVWRUHG LQGLFDWLRQ �QRW PHPRUL]HG� FRUUH�
VSRQGV WR kQPl DV DERYH�

�� VWRUHG LQGLFDWLRQ �PHPRUL]HG� FRUUHVSRQGV
WR kPl DV DERYH�

,I WKH H[WHQVLRQ ZLWK �� RU �� LV RPLWWHG WKH GLVSOD\
VKRZV ILUVW WKH IXQFWLRQ GHVLJQDWLRQ LQ XQVWRUHG
PRGHZLWK kQPl� 3UHVV WKH k1Rl���NH\1 WR FKDQJH WR
VWRUHG PRGH kPl� $IWHU GLUHFW LQSXW RWKHU IXQFWLRQV
FDQ EH VHOHFWHG E\SDJLQJ WKURXJK WKH IXQFWLRQV IRU�
ZDUGV ZLWK WKH k1Rl���NH\ 1 RU EDFNZDUGV ZLWK WKH
EDFNVSDFH NH\ 5� 7KH FKDQJHG IXQFWLRQ WKHQ PXVW
EH UH�FRQILUPHG E\ WKH HQWHU�NH\ (�

7KH DVVLJQPHQW RI WKH /('V DV SUHVHW E\ WKH IDFWRU\
LV VKRZQ LQ WKH IURQW RI WKH XQLW �)LJXUH ����� 7KH IRO�
ORZLQJ ER[HV VKRZ� DV DQ H[DPSOH� WKH DVVLJQPHQW
IRU /(' �� 7DEOH ��� VKRZV DOO /(' LQGLFDWRUV DV WKH\
DUH SUHVHW IURP WKH IDFWRU\�

� � � � 0 $ 5 6 + $ / / , 1 *

/ ( ' , 1 ' , & $ 7 2 5 6

%HJLQQLQJ RI WKH EORFN k0DUVKDOOLQJ RI WKH /(' LQ�
GLFDWRUVl

7KH ILUVW PDUVKDOODEOH /(' LV UHDFKHG ZLWK WKH NH\ ��

� � � � / ( ' � $OORFDWLRQV IRU /(' ��
0HDQLQJ� k'HYLFH QRW UHDG\ IRU FORVLQJl

&KDQJH RYHU WR WKH VHOHFWLRQ OHYHO ZLWK ) ��

� � � / ( ' �

6 \ Q F � E O R F N H G Q P

� � � / ( ' �

$ 5 Q R W U H D G \ Q P

/(' � KDV EHHQ SUHVHW IRU�
�VW� $5 IXQFWLRQ QRW UHDG\ IRU UHFORVLQJ� )1R ���

/(' � KDV EHHQ SUHVHW IRU�
�QG� 6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LV
EORFNHG� )1R ���
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QR IXUWKHU IXQFWLRQV DUH SUHVHW IRU /(' �
� � � / ( ' �

Q R W D O O R F D W H G

$IWHU LQSXW RI DOO DQQXQFLDWLRQ IXQFWLRQV IRU /(' �� FKDQJH EDFN WR WKH PDUVKDOOLQJ OHYHO LV FDUULHG RXW ZLWK )���

� � � � / ( ' � $OORFDWLRQV IRU /(' �

7KH FRPSOHWH SUH�VHWWLQJV IRU /(' LQGLFDWRUV DUH OLVWHG LQ 7DEOH ����
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����

����
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����

/('V

$5 QRW UHDG\ QP
6\QF� EORFNHG QP

$5 LQ SURJ� QP

5$5 7��S UXQ� QP
5$5 7��S UXQ� QP

'$5 7��S� UXQ QP
'$5 7��S� UXQ QP
'$5 7��S� UXQ QP

$5 7�5HFO�UXQ QP

'HILQLW�7ULS P
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/(' �
/(' �
/(' �

/(' �
/(' �

/(' �
/(' �
/(' �

/(' �
/(' �
/(' �
/(' �

/(' �
/(' �

/(' �
/(' �

�VW GLVSOD\ OLQH$GGU �QG GLVSOD\ OLQH )1R 5HPDUNV

+HDGLQJ RI WKH DGGUHVV EORFN

&ORVLQJ QRW SRVVLEOH DW WKH PRPHQW

$5 F\FOH LQ SURJUHVV

5$5 GHDG WLPH UXQQLQJ

'$5 GHDG WLPH UXQQLQJ

5HFODLP WLPH UXQQLQJ

)LQDO WULS E\ WKH IHHGHU SURWHFWLRQ

��

�� �9.���� RQO\

7DEOH ��� 3UHVHW /(' LQGLFDWRUV
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����� 0DUVKDOOLQJ RI WKH FRPPDQG �WULS� UHOD\V ��� DGGUHVV EORFN ��

7KH XQLW FRQWDLQV � WULS UHOD\V ZKLFK DUH GHVLJQDWHG
75,35(/$< � DQG 75,35(/$< �� 7KH WULS UHOD\V FDQ
EH PDUVKDOOHG LQ WKH DGGUHVV EORFN ��� 7KH EORFN LV
UHDFKHG E\ SDJLQJ LQ EORFNV ZLWK Â Ä RU E\ GLUHFWO\
DGGUHVVLQJ ZLWK '$� LQSXW RI WKH DGGUHVV QXPEHU
� � � � DQG SUHVVLQJ WKH HQWHU NH\ (� 7KH VHOHFWLRQ
SURFHGXUH LV FDUULHG RXW DV GHVFULEHG LQ 6HFWLRQ
������ 0XOWLSOH FRPPDQGV DUH SRVVLEOH� L�H� RQH ORJ�
LFDO FRPPDQG IXQFWLRQ FDQ EH JLYHQ WR VHYHUDO WULS
UHOD\V �VHH DOVR 6HFWLRQ �������

3ULQFLSDOO\� DOO DQQXQFLDWLRQ IXQFWLRQV LQ DFFRUGDQFH
ZLWK 7DEOH ���� FDQ EH PDUVKDOOHG WR RXWSXW FRP�
PDQG UHOD\V�

7KH DVVLJQPHQW RI WKH WULS UHOD\V DV GHOLYHUHG IURP
IDFWRU\ LV VKRZQ LQ WKH JHQHUDO GLDJUDPV LQ $SSHQ�
GL[ $� 7KH IROORZLQJ ER[HV VKRZ DQH[DPSOH IRUPDU�
VKDOOLQJ RI WULS UHOD\ �� 7DEOH ��� VKRZV DOO WULS UHOD\V
DV SUHVHW IURP WKH IDFWRU\�

� � � � 0 $ 5 6 + $ / / , 1 *

7 5 , 3 5 ( / $ < 6
%HJLQQLQJ RI WKH EORFN k0DUVKDOOLQJ RI WKH WULS UH�
OD\Vl

7KH ILUVW WULS UHOD\ LV UHDFKHG ZLWK WKH NH\ ��

� � � � 7 5 , 3

5 ( / $ < � $OORFDWLRQV IRU WULS UHOD\ �

&KDQJH RYHU WR WKH VHOHFWLRQ OHYHO ZLWK ) ��

� � � 7 5 , 3 5 ( / � �

Q R W D O O R F D W H G

� � � 7 5 , 3 5 ( / � �

$ 5 & O R V H & P G �

7ULS UHOD\ � KDV EHHQ SUHVHW IRU�
&ORVH FRPPDQG IURP DXWR�UHFORVH IXQFWLRQ� )1R
���

QR IXUWKHU IXQFWLRQV DUH SUHVHW IRU WULS UHOD\ �

/HDYH WKH VHOHFWLRQ OHYHO ZLWK NH\ FRPELQDWLRQ ) �� <RX FDQ JR WKHQ WR WKH QH[W WULS UHOD\ ZLWK WKH DUURZ NH\ ��

� � � � 7 5 , 3

5 ( / $ < �
$OORFDWLRQV IRU WULS UHOD\ �

����

����

����

75,3 5(/$<6

5(/$< �
$5 &ORVH &PG�

5(/$< �
�S 7ULS 3HUP�

���

���

0$56+$//,1*

75,3
75,3 5(/� �

75,3
75,3 5(/� �

�VW GLVSOD\ OLQH$GGU �QG GLVSOD\ OLQH )1R 5HPDUNV

+HDGLQJ RI WKH DGGUHVV EORFN

5HFORVH FRPPDQG IURP DXWR�UHFORVH IXQF�
WLRQ

5$5 IXQFWLRQ LV UHDG\ WR SHUPLW VLQJOH�SROH
WULS �QR WKUHH�SROH FRXSOLQJ�

7DEOH ��� 3UHVHW FRPPDQG IXQFWLRQV IRU WULS UHOD\Vwww . 
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��� &RQILJXUDWLRQ SDUDPHWHUV IRU ORFDOL]HG VXEVWDWLRQ DXWRPDWLRQ ���
DGGUHVV EORFN ��

7KH XQLW PXVW EH LQIRUPHG DV WRZKHWKHU LW LV XVHG DV
D FRPSRQHQW LQ D ORFDOL]HG VXEVWDWLRQ DXWRPDWLRQ
V\VWHP RU QRW� ,I D FHQWUDO XQLW LV QRW FRQQHFWHG� QR
IXUWKHU LQIRUPDWLRQ LV UHTXLUHG� VLQFH WKH XQLW LV SUH�
VHW WR k/6$  121���(;,67l�

2WKHUZLVH EORFN �� FRQWDLQV VHYHUDO TXHVWLRQV
ZKLFK PXVW EH DQVZHUHG� )RU WKLV� WKH FRGHZRUG
PXVW EH HQWHUHG �UHIHU WR6HFWLRQ ������� 7KH HQWHUHG
GDWD PXVW EH FRRUGLQDWHG ZLWK WKH FHQWUDO XQLW� 7KH\
UHIHU WR WKH %DXG�UDWH RI WKH VHULDO GDWD WUDQVIHU� 7KH
LGHQWLILFDWLRQ DGGUHVV RI WKH LQGLYLGXDO GHYLFH DQG LWV
PHDVXUHPHQW DQG IDXOW GDWD KDV EHHQ SDUDPHWHU�
L]HG XQGHU DGGUHVVHV ���� DQG ���� �UHIHU WR 6HF�
WLRQ �������

7KH\ DUH YDOLG DOVR IRU LGHQWLILFDWLRQ RI WKH GHYLFH LQ
WKH FRQWURO FHQWUH�

%ORFN �� FDQ EH FDOOHG�XS E\SDJLQJ ZLWK NH\V ÂÄRU
E\ GLUHFWO\ DGGUHVVLQJ ZLWK '$ � � � � (�

,Q DGGLWLRQ� DQQXQFLDWLRQV DQG PHVVDJHV ZKLFK
VKRXOG EH WUDQVPLWWHG WR WKH FRQWURO FHQWUH PXVW EH
FRRUGLQDWHG ZLWK WKH FHQWUDO VWDWLRQ� $OO DQQXQFL�
DWLRQV ZKLFK FDQ EH SURFHVVHG E\ WKH /6$ DUH
VWRUHG ZLWKLQ WKH GHYLFH LQ D VHSDUDWH WDEOH� )RU DOOR�
FDWLRQ RI /6$�FRPSDWLEOH DQQXQFLDWLRQV� 7DEOH ��� LV
YDOLG�

� � � � / 6 $ �

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

%HJLQQLQJ RI WKH EORFN k/RFDOL]HG VXEVWDWLRQ DXWR�
PDWLRQ �/6$ FRXSOLQJ�l

%DXGUDWH IRU VHULDO LQWHUIDFH�
$YDLODEOH VHWWLQJV� ���� %$8' RU ���� %$8' RU
����� %$8'

� � � � % $ 8 '

� � � � % $ 8 ' 5 $ 7 (

� � � � % $ 8 '

� � � � � % $ 8 '

1RWH IRU /6$� 7KH SDUDPHWHUV '(9,&( $''UHVV DQG )(('(5 $''UHVV ZKLFK KDG EHHQ HQWHUHG WR WKH GHYLFH
XQGHU WKLV LWHP DUH QRZ VHW LQ WKH DGGUHVV EORFN �� ZKHQ VHWWLQJ WKH RSHUDWLQJ SDUDPHWHUV� UHIHU WR 6HFWLRQ
������ 7KH\ DUH YDOLG IRU WKH RSHUDWLRQ LQWHUIDFH IRU RSHUDWLRQ ZLWK D SHUVRQDO FRPSXWHU DV ZHOO DV IRU WKH /6$
LQWHUIDFH� ,I WKH GHYLFH LV FRQQHFWHG WR D FHQWUDO FRQWURO VWDWLRQ WKHQ WKHVH SDUDPHWHUV VKRXOG QRZ EH UH�
FKHFNHG�

$GGUHVV ���� '(9,&( $'' � WR ���
$GGUHVV ���� )(('(5 $'' � WR ���

7KH IROORZLQJ PHDVXUHG YDOXHV DUH WUDQVPLWWHG�

0HDVXUHG YROWDJH YDOXH 8�
0HDVXUHG YROWDJH YDOXH 8�
0HDVXUHG IUHTXHQF\ YDOXH I�
0HDVXUHG IUHTXHQF\ YDOXH I�
0HDVXUHG YROWDJH GLIIHUHQFH '8
0HDVXUHG IUHTXHQF\ GLIIHUHQFH 'I
0HDVXUHG SKDVH DQJOH GLIIHUHQFH '�www . 
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FRUUHVSRQGLQJ
$QQXQF� )1R
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)HHGHU YROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� KDV WULSSHG
%XV�EDU YROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� KDV WULSSHG
8VHU GHILQDEOH DQQXQFLDWLRQ �
8VHU GHILQDEOH DQQXQFLDWLRQ �
8VHU GHILQDEOH DQQXQFLDWLRQ �
8VHU GHILQDEOH DQQXQFLDWLRQ �
,QLWLDWH LQWHUQDO V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
%ORFN LQWHUQDO V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
6\QFKUR�FKHFN SURJUDP� FKHFN V\QFKURQLVP
6\QFKUR�FKHFN SURJUDP� OLYH�OLQH GHDG�EXV FKHFN
6\QFKUR�FKHFN SURJUDP� GHDG�OLQH OLYH�EXV FKHFN
6\QFKUR�FKHFN SURJUDP� GHDG�OLQH GHDG�EXV FKHFN
6\QFKUR�FKHFN SURJUDP� RYHUULGH V\QFKUR�FKHFN
6WDUW VLJQDO IURP H[WHUQDO SURWHFWLRQ IRU $5
7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5
7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5
7ULS VLJQDO /� IURP H[WHUQDO SURWHFWLRQ IRU $5
%ORFN VLQJOH�SROH 5$5
%ORFN WKUHH�SROH 5$5
%ORFN 5$5
%ORFN FRPSOHWH $5 IXQFWLRQ
%ORFN '$5
&LUFXLW EUHDNHU UHDG\ IRU $5 F\FOH
'$5 F\FOH LV DOORZHG RQO\ DIWHU XQVXFFHVVIXO 5$5 F\FOH
5HOHDVH UHFORVH FRPPDQG �IURP H[WHUQDO V\QFKUR�FKHFN UHOD\�
%ORFN FORVLQJ FRPPDQG
6LQJOH�SROH WULS IRU LQLWLDWLRQ RI $5
7KUHH�SROH WULS IRU LQLWLDWLRQ RI $5
5HOD\ RSHUDWLYH
5H�VWDUW RI WKH SURFHVVRU V\VWHP
)DXOW LQ WKH QHWZRUN
/(' LQGLFDWRUV UHVHW
5HODWLYH WLPH UHVSRQVH WR /6$
3DUDPHWHUV DUH EHLQJ VHW
0DQXDO FORVH LQGLFDWLRQ RI FLUFXLW EUHDNHU
0DQXDO FORVH FRPPDQG
3DUDPHWHU 6HW $ LV DFWLYDWHG
3DUDPHWHU 6HW % LV DFWLYDWHG
3DUDPHWHU 6HW & LV DFWLYDWHG
3DUDPHWHU 6HW ' LV DFWLYDWHG
)DLOXUH LQ �� 9 LQWHUQDO GF VXSSO\
)DLOXUH LQ �� 9 LQWHUQDO GF VXSSO\
)DLOXUH LQ � 9 LQWHUQDO GF VXSSO\
)DLOXUH LQ � 9 $�' FRQYHUWHU
)DLOXUH LQ EDVH LQSXW�RXWSXW PRGXOH
$QQXQFLDWLRQ IRU /6$ ORVW

)1R
/6$ $QQXQFLDWLRQ
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7DEOH ��� $QQXQFLDWLRQV IRU ORFDOL]HG VXEVWDWLRQ DXWRPDWLRQ ZLWK DVVRFLDWHG IXQFWLRQ QXPEHUV )1R
�FRQWLQXHG QH[W SDJH�
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$XWR�UHFORVH IXQFWLRQ VZLWFKHG RII
$XWR�UHFORVH IXQFWLRQ QRW UHDG\ IRU UHFORVH
&LUFXLW EUHDNHU VXSHUYLVLRQ WLPH H[SLUHG
&LUFXLW EUHDNHU QRW UHDG\ IRU D WULS�UHFORVH F\FOH
$XWR�UHFORVH IXQFWLRQ EORFNHG IURP LQWHUQDO VRXUFH
$XWR�UHFORVH IXQFWLRQ 5$5 DFWLRQ WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ VLQJOH�SROH 5$5 GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ UHFODLP WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ WKUHH�SROH 5$5 GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ HYROYLQJ IDXOW GXULQJ GHDG WLPH
$XWR�UHFORVXUH ZDV VXFFHVVIXO
)LQDO WULS VLJQDO
&LUFXLW EUHDNHU RSHUDWLRQ DODUP VXSSUHVVHG
5HFORVH FRPPDQG IURP DXWR�UHFORVH IXQFWLRQ
5$5 IXQFWLRQ LV UHDG\ WR SHUPLW VLQJOH�SROH WULS
5$5 IXQFWLRQ LV UHDG\ WR SHUPLW WULS LQ DQ 5$5 VWDJH
'$5 IXQFWLRQ LV UHDG\ WR SHUPLW WULS LQ DQ '$5 VWDJH
$5 UHTXHVW IRU V\QFKURQLVP FKHFN
$XWR�UHFORVH IXQFWLRQ '$5 DFWLRQ WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ '$5 �VW GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ '$5 �QG GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ '$5 �UG GHDG WLPH LV UXQQLQJ
$XWR�UHFORVH IXQFWLRQ LQLWLDWHG E\ VLQJOH�SROH WULS
$XWR�UHFORVH IXQFWLRQ LQLWLDWHG E\ WKUHH�SROH WULS
6\QFKURQLVP FKHFN LV VZLWFKHG RII
6\QFKURQLVP FKHFN LV UXQQLQJ
6\QFKURQLVP FKHFN LV IDXOW\
6\QFKURQLVP FKHFN VXSHUYLVLRQ WLPH H[SLUHG
6\QFKURQLVP FKHFN LV SURJUDPPHG WR RYHUULGH
6\QFKURQLVP FKHFN V\QFKURQLVP LV IXOILOOHG
6\QFKURQLVP FKHFN OLYH�OLQH GHDG�EXV LV IXOILOOHG
6\QFKURQLVP FKHFN GHDG�OLQH OLYH�EXV LV IXOILOOHG
6\QFKURQLVP FKHFN GHDG�OLQH GHDG�EXV LV IXOILOOHG
6\QFKURQLVP FKHFN LV EORFNHG
6\QFKURQLVP FKHFN UHOHDVH FRPPDQG
6\QFKURQLVP FKHFN FORVH FRPPDQG
6\QFKURQLVP FKHFN '8 H[FHHGHG
6\QFKURQLVP FKHFN 'I H[FHHGHG
6\QFKURQLVP FKHFN '� H[FHHGHG
'URS�RII RI WKH GHYLFH

)1R
/6$

FRUUHVSRQGLQJ
$QQXQF� )1R$QQXQFLDWLRQ
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7DEOH ��� $QQXQFLDWLRQV IRU ORFDOL]HG VXEVWDWLRQ DXWRPDWLRQ ZLWK DVVRFLDWHG IXQFWLRQ QXPEHUV )1R
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� 2SHUDWLQJ LQVWUXFWLRQV

��� 6DIHW\ SUHFDXWLRQV

$OO VDIHW\ SUHFDXWLRQV ZKLFK DSSO\ IRU ZRUN
LQ HOHFWULFDO LQVWDOODWLRQV DUH WR EH REVHUYHG
GXULQJ WHVWV DQG FRPPLVVLRQLQJ�

� :DUQLQJ

&RQQHFWLRQ RI WKH GHYLFH WR D EDWWHU\ FKDU�
JHU ZLWKRXW FRQQHFWHG EDWWHU\ PD\ FDXVH
LPSHUPLVVLEO\ KLJK YROWDJHV ZKLFK GDPDJH
WKH GHYLFH� 6HH DOVR 6HFWLRQ ����� XQGHU
7HFKQLFDO GDWD IRU OLPLWV�

� &DXWLRQ�

��� 'LDORJ ZLWK WKH UHOD\

6HWWLQJ� RSHUDWLRQ DQG LQWHUURJDWLRQ RI GLJLWDOSURWHF�
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 LQ�
IRUPDWLRQ FDQ EH UHDG RXW IURP KHUH� 2SHUDWLRQ LV�
DGGLWLRQDOO\� SRVVLEOH YLD WKH LQWHUIDFH VRFNHW E\
PHDQV RI D SHUVRQDO FRPSXWHU RU VLPLODU�

����� 0HPEUDQH NH\ERDUG DQG GLV�
SOD\ SDQHO

7KHPHPEUDQH NH\ERDUG DQG GLVSOD\ SDQHO LV H[WHU�
QDOO\ DUUDQJHG VLPLODU WR D SRFNHW FDOFXODWRU� )LJXUH
��� LOOXVWUDWHV WKH IURQW YLHZ�

$ WZR�OLQH� 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�

'XULQJGLDORJ� WKH XSSHU OLQH JLYHV D IRXU ILJXUH QXP�
EHU� IROORZHG E\D EDU� 7KLV QXPEHU SUHVHQWV WKH VHW�
WLQJ DGGUHVV� 7KH ILUVW WZR GLJLWV LQGLFDWH WKH DG�
GUHVV EORFN� WKHQ IROORZV WKH WZR�GLJLW VHTXHQFH
QXPEHU� ,Q PRGHOV ZLWK SDUDPHWHU FKDQJH�RYHU 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 NH\V IRU WKH LQSXW RI QXPHUDOV�

�����

'LJLWV � WR � IRU QXPHULFDO LQSXW

'HFLPDO SRLQW

,QILQLW\ V\PERO*

&KDQJH RI VLJQ �LQSXW RI
QHJDWLYH QXPEHUV�

��

-�<

1

<HV NH\� RSHUDWRU DIILUPV WKH GLV�
SOD\HG TXHVWLRQ

<HV�1R NH\V IRU WH[W SDUDPHWHUV�

1R NH\� RSHUDWRU GHQLHV WKH GLV�
SOD\HG TXHVWLRQ RU UHMHFWV D VXJ�
JHVWLRQ DQG UHTXHVWV IRU DOWHUQD�
WLYH

.H\V IRU SDJLQJ WKURXJK WKH GLVSOD\�

3DJLQJ IRUZDUGV� WKH QH[W DG�
GUHVV LV GLVSOD\HG

3DJLQJ EDFNZDUGV� WKH SUHYLRXV
DGGUHVV LV GLVSOD\HG

%ORFN SDJLQJ IRUZDUGV� WKH EH�
JLQQLQJ RI WKH QH[W DGGUHVV EORFN
LV GLVSOD\HG

%ORFN SDJLQJ EDFNZDUGV� WKH EH�
JLQQLQJ RI SUHYLRXV DGGUHVV
EORFN LV GLVSOD\HG
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

(

&RQILUPDWLRQ NH\�

(QWHU RU FRQILUPDWLRQ NH\� HDFK
QXPHULFDO LQSXW RU FKDQJH YLD WKH
<HV�1R NH\VPXVW EH FRQILUPHGE\
WKH HQWHU NH\� RQO\ WKHQ GRHV WKH
GHYLFH DFFHSW WKH FKDQJH� 7KH HQ�
WHU 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\�

&:

5

)

'$

0�6

&RQWURO DQG VSHFLDO NH\V�

&RGHZRUG� SUHYHQWV XQDXWKR�
UL]HG DFFHVV WR VHWWLQJ SURJUDPV
�QRW QHFHVVDU\ IRU FDOO�XS RI DQ�
QXQFLDWLRQV RU PHVVDJHV�

%DFNVSDFH HUDVXUH RI LQFRUUHFW
HQWULHV

)XQFWLRQ NH\� H[SODLQHG ZKHQ
XVHG

'LUHFW DGGUHVVLQJ� LI WKH DGGUHVV
QXPEHU LV NQRZQ� WKLV NH\ DOORZV
GLUHFW FDOO�XS RI WKH DGGUHVV

0HVVDJHV�6LJQDOV� LQWHUURJDWLRQ
RI DQQXQFLDWLRQV RI IDXOW DQGRSHU�
DWLQJ GDWD �UHIHU 6HFWLRQ ����

7KH WKUHH NH\V �� Â� 5(6(7 ZKLFK DUH VRPHZKDW
VHSDUDWHG IURP WKH UHVW RI WKH NH\V� FDQ EH DF�
FHVVHG 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 IRU�
ZDUG GLUHFWLRQ� 7KXV DOO VHWWLQJ YDOXHV DQG HYHQW
GDWD FDQ EH GLVSOD\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 LQGLFD�
WLRQV LQ WKH GLVSOD\ RQ WKH IURQW SDQHO RI WKH GHYLFH
DUH DFNQRZOHGJHG� WKH GLVSOD\ VKRZV WKHQ WKH RS�
HUDWLRQDO YDOXHV RI WKHTXLHVFHQW VWDWH� 7KH GLVSOD\ LV
VZLWFKHG RYHU WR RSHUDWLQJ PRGH DV VRRQ DV RQH RI
WKH NH\V '$� 0�6� &: RU Â LV SUHVVHG�

����� 2SHUDWLRQ ZLWK D SHUVRQDO FRP�
SXWHU

$ SHUVRQDO FRPSXWHU DOORZV� MXVW DV WKH RSHUDWRU
SDQHO� DOO WKH DSSURSULDWH VHWWLQJV DQG UHDG�RXW RI
GDWD� EXW ZLWK WKH DGGHG FRPIRUW RI VFUHHQ�EDVHG YL�
VXDOL]DWLRQ DQG D PHQX�JXLGHG SURFHGXUH�

$OO GDWD FDQ EH UHDG LQ IURP� RU FRSLHG RQWR�PDJQHW�
LF GDWD FDUULHU �IORSS\GLVF� �H�J� IRU VHWWLQJV DQGFRQ�
ILJXUDWLRQ�� $GGLWLRQDOO\� DOO WKH GDWD FDQ EH GRFX�
PHQWHGRQ D FRQQHFWHGSULQWHU� ,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, LV DYDLODEOH IRU VHWWLQJ DQG SUR�
FHVVLQJ RI DOO GLJLWDO SURWHFWLRQ GDWD� 1RWH WKDW WKH
RSHUDWLQJ LQWHUIDFH LQ WKH IURQW RI WKH UHOD\ LV QRW JDO�
YDQLFDOO\ LVRODWHG DQG WKDW RQO\ DGHTXDWH FRQQHF�
WLRQ FDEOHV DUH DSSOLHG �H�J� �;9���������� )XUWKHU
LQIRUPDWLRQ DERXW IDFLOLWLHV RQ UHTXHVW�

����� 2SHUDWLRQDO SUHFRQGLWLRQV

)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 FRQ�
FHUQ WKH RSHUDWLRQ RQ WKH UHOD\� IRU H[DPSOH

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

��� DOORFDWLRQ RU PDUVKDOOLQJ RI WULS UHOD\V� VLJQDOV�
ELQDU\ LQSXWV� /(' LQGLFDWRUV�

��� FRQILJXUDWLRQ SDUDPHWHUV IRU RSHUDWLRQ ODQJXDJH
DQG GHYLFH FRQILJXUDWLRQ�

7KH FRGHZRUG LV QRW UHTXLUHG IRU WKH UHDG�RXW RI DQ�
QXQFLDWLRQV� RSHUDWLQJ GDWD RU IDXOW GDWD� RU IRU WKH
UHDG�RXW RI VHWWLQJ SDUDPHWHUV�

7KH PHWKRG RI HQWU\ RI WKH FRGHZRUG LV H[SODLQHG LQ
GHWDLO LQ WKH LQVWDOODWLRQ LQVWUXFWLRQV XQGHU 6HFWLRQ
������
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����� 5HSUHVHQWDWLRQ RI WKH UHOD\ �IURQW YLHZ�

7ZR OLQH GLVSOD\

�/&'� ZLWK �� FKDUDF�

WHUV HDFK

$GGLWLRQDO NH\V� FDQ EH

DFFHVVHG ZKHQ FRYHU LV

FORVHG

5HDGLQHVV LQGLFDWLRQ

�JUHHQ�

8QLW IDXOW\ LQGLFDWLRQ

�UHG�

2SHUDWRU

SDQHO

��SROH VRFNHW IRU FRQ�

QHFWLQJ D SHUVRQDO

FRPSXWHU

/(' � WR � �UHG� FDQ

EH PDUVKDOOHG� SUH�

VHWWLQJ EHORZ

2Q�2)) VZLWFK

)DFWRU\ SUHVHWWLQJ /('V�

� 'HYLFH QRW UHDG\ WR FORVH

� $XWR�UHFORVH F\FOH LQ SURJUHVV

� '$5 GHDG WLPH LV UXQQLQJ

� 5$5 GHDG WLPH LV UXQQLQJ

� 5HFODLP WLPH LV UXQQLQJ

� )LQDO WULS RI IHHGHU SURWHFWLRQ

,,,

)���1U��9.���

'LDJU��

8  ����������9���+

�

:LHGHUHLQVFKDOWDXWRPDWLN
$XWR��� UHFORVH UHOD\

%HWULHE�6HUYLFH

6WÐUXQJ�%ORFNHG

�

�

�

�

�

�

5(6(7

/('

>b @
&��������$������;����
�����
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��� 6HWWLQJ WKH IXQFWLRQDO SDUDPHWHUV

������ ,QWURGXFWLRQ

������� 3DUDPHWHUL]LQJ SURFHGXUH

)RU VHWWLQJ WKH IXQFWLRQDO SDUDPHWHUV LW LV QHFHVVDU\
WR HQWHU WKH FRGHZRUG �VHH ������� :LWKRXW FRGH�
ZRUG HQWU\� SDUDPHWHUV FDQ EH UHDG RXW EXW QRW EH
FKDQJHG�

,I WKH FRGHZRUG LV DFFHSWHG� SDUDPHWHUL]LQJ FDQ EH�
JLQ� ,Q WKH IROORZLQJ VHFWLRQV HDFK DGGUHVV LV LOOXV�
WUDWHG LQ D ER[ DQG LV H[SODLQHG� 7KHUH DUH WKUHH
IRUPV RI GLVSOD\�

��� $GGUHVVHV ZLWKRXW UHTXHVW IRU RSHUDWRU LQSXW

7KH DGGUHVV LV LGHQWLILHG E\ WKH EORFN QXPEHU IRO�
ORZHG E\ �� DV VHTXHQFH QXPEHU �H�J� ���� IRU
EORFN ���� 'LVSOD\HG WH[W IRUPV WKHKHDGLQJ 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 DGGUHVVZLWKLQ
WKH EORFN FDQ EH VHOHFWHG DQG SDJHG�

��� $GGUHVVHV ZKLFK UHTXLUH QXPHULFDO LQSXW

7KH GLVSOD\ VKRZV WKH IRXU�GLJLW DGGUHVV� L�H�
EORFN DQG VHTXHQFH QXPEHU �H�J� ���� IRU EORFN
��� VHTXHQFH QXPEHU ��� %HKLQG WKH EDU DSSHDUV
WKHPHDQLQJRI WKH UHTXLUHG SDUDPHWHU� LQ WKH VHF�
RQG 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 QHFHV�
VDU\� 2QH FDQ SDJH IRUZDUGV RU EDFNZDUGV ZLWKLQ
WKH EORFN RU WR WKH QH[W �RU SUHYLRXV� EORFN� ,I WKH
YDOXH QHHGV WREH DOWHUHG� LW FDQ EHRYHUZULWWHQ XV�
LQJ WKH QXPHULFDO NH\V DQG� LI UHTXLUHG� WKH GHFL�
PDO SRLQW DQG�RU FKDQJH VLJQ ����� � RU� ZKHUH DS�
SURSULDWH� LQILQLW\ VLJQ*� 7KH SHUPLVVLEOH VHWWLQJ
UDQJH LV JLYHQ LQ WKH IROORZLQJ WH[W� QH[W WR WKH DV�
VRFLDWHG ER[� (QWHUHG YDOXHV EH\RQG WKLV UDQJH
ZLOO EH UHMHFWHG� 7KH VHWWLQJ VWHSV FRUUHVSRQG WR
WKH ODVW GHFLPDO SODFH DV VKRZQ LQ WKH VHWWLQJER[�
,QSXWV ZLWK PRUH GHFLPDO SODFHV WKDQ SHUPLWWHG
ZLOO EH WUXQFDWHGGRZQ WR WKH SHUPLVVLEOH QXPEHU�
7KH YDOXHPXVW EH FRQILUPHGZLWK WKH HQWU\ NH\
(� 7KH GLVSOD\ WKHQ FRQILUPV WKH DFFHSWHG YDOXH�
7KH FKDQJHG SDUDPHWHUV DUH RQO\ VDYHG DIWHU WHU�
PLQDWLRQ RI SDUDPHWHUL]LQJ �UHIHU EHORZ��

��� $GGUHVVHV ZKLFK UHTXLUH WH[W LQSXW

7KH GLVSOD\ VKRZV WKH IRXU�GLJLW DGGUHVV� L�H�
EORFN DQG VHTXHQFH QXPEHU �H�J� ���� IRU EORFN
��� VHTXHQFH QXPEHU ��� %HKLQG WKH EDU DSSHDUV
WKHPHDQLQJRI WKH UHTXLUHG SDUDPHWHU� LQ WKH VHF�
RQG 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 EDFNZDUGVZLWKLQ WKHEORFN RU WR
WKH QH[W �RU SUHYLRXV� EORFN� ,I WKH WH[W QHHGV WREH
DOWHUHG� SUHVV WKH k1Rl NH\1� 7KH QH[W DOWHUQDWLYH
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\ (� 7KH FKDQJHG
SDUDPHWHUV DUH RQO\ VDYHG DIWHU WHUPLQDWLRQ RI SD�
UDPHWHUL]LQJ �UHIHU EHORZ��

)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 WKHPHWKRGRIPRYLQJ IURP EORFN WR EORFN RU
ZLWKLQ WKH EORFN� 8QXVHG DGGUHVVHV DUH DXWRPDWL�
FDOO\ SDVVHG RYHU�

,I WKH SDUDPHWHU DGGUHVV LV NQRZQ� WKHQ GLUHFW DG�
GUHVVLQJ LV SRVVLEOH� 7KLV LV DFKLHYHG E\ GHSUHVVLQJ
NH\ '$ IROORZHG E\ WKH IRXU�GLJLW 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 k6$9( 1(: 6(77,1*6"l� &RQILUP
ZLWK WKH k<HVl���NH\ < WKDW WKH QHZ VHWWLQJV VKDOO EH�
FRPH YDOLG QRZ� ,I \RX SUHVV WKH k1Rl���NH\ 1 LQ�
VWHDG� FRGHZRUG RSHUDWLRQ ZLOO EH DERUWHG� L�H� DOO DO�
WHUDWLRQV ZKLFK KDYH EHHQ FKDQJHG VLQFH WKH ODVW
FRGHZRUG HQWU\ DUH ORVW� 7KXV� HUURQHRXV DOWHUDWLRQV
FDQ EH PDGH LQHIIHFWLYH�
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,I RQH WULHV WR OHDYH WKH VHWWLQJ UDQJH IRU WKH IXQFWLRQ�
DO SDUDPHWHU EORFNV �L�H� DGGUHVV EORFNV �� WR ���
ZLWK NH\V Â Ä� WKH GLVSOD\ VKRZV WKH TXHVWLRQ k(1'
2) &2'(:25' 23(5$7,21 "l� 3UHVV WKH k1Rl���
NH\ 1 WR FRQWLQXH SDUDPHWHUL]LQJ� ,I \RX SUHVV WKH
k<HVl���NH\ -�< LQVWHDG� DQRWKHU TXHVWLRQ DSSHDUV�
k6$9( 1(: 6(77,1*6 "l� 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 k1(:
6(77,1*6 6$9('l� $IWHU SUHVVLQJ WKH NH\0�6 IRO�
ORZHG E\ 5(6(7 /('� WKH LQGLFDWLRQV RI WKH TXLHV�
FHQW VWDWH DSSHDU LQ WKH GLVSOD\�

������� 6HOHFWDEOH SDUDPHWHU VHWV

8S WR � GLIIHUHQW VHWV RI SDUDPHWHUV FDQ EH VHOHFWHG
IRU WKH IXQFWLRQDO SDUDPHWHUV� L�H� WKH DGGUHVVHV
DERYH ���� DQG EHORZ ����� 7KHVH SDUDPHWHU VHWV
FDQ EH VZLWFKHG RYHU GXULQJ RSHUDWLRQ� ORFDOO\ XVLQJ
WKH RSHUDWRU SDQHO RU YLD WKH RSHUDWLQJ LQWHUIDFH XV�
LQJ D SHUVRQDO FRPSXWHU� RU DOVR UHPRWHO\ XVLQJ
ELQDU\ LQSXWV�

,I WKLV IDFLOLW\ LV QRW XVHG WKHQ LW LV VXIILFLHQW WR VHW WKH
SDUDPHWHUV IRU WKH SUHVHOHFWHG VHW� 7KH UHVW RI WKLV
VHFWLRQ LV RI QR LPSRUWDQFH� 2WKHUZLVH� WKH SDUDPH�
WHU FKDQJH�RYHU IDFLOLW\PXVW EH FRQILJXUHG DV (;,67
XQGHU DGGUHVV ���� �UHIHU WR 6HFWLRQ ������� 7KH ILUVW
SDUDPHWHU VHW LV LGHQWLILHG DV VHW $� WKH RWKHU VHWV DUH
%� & DQG '� (DFK RI WKHVH VHWV LV DGMXVWHG RQH DIWHU
WKH RWKHU�

,I WKH VZLWFK�RYHU IDFLOLW\ LV WR EH XVHG� ILUVW VHW DOO SD�
UDPHWHUV IRU WKH QRUPDO VWDWXV RI SDUDPHWHU VHW $�
7KHQ VZLWFK RYHU WR SDUDPHWHU VHW %�

��� )LVW FRPSOHWH WKH SDUDPHWHUL]LQJ SURFHGXUH IRU
VHW $ DV GHVFULEHG LQ 6HFWLRQ ��������

��� 3UHVV NH\ FRPELQDWLRQ ) �� L�H� ILUVW WKH IXQFWLRQ
NH\ ) DQG WKHQ WKH QXPEHU NH\ �� $OO IROORZLQJ LQ�
SXWV WKHQ UHIHU WR SDUDPHWHU VHW %�

$OO SDUDPHWHU VHWV FDQ EHDFFHVVHG LQ D VLPLODUPDQ�
QHU�

- .H\ FRPELQDWLRQ ) ��
DFFHVV WR SDUDPHWHU VHW $

- .H\ FRPELQDWLRQ ) ��
DFFHVV WR SDUDPHWHU VHW %

- .H\ FRPELQDWLRQ ) ��
DFFHVV WR SDUDPHWHU VHW &

- .H\ FRPELQDWLRQ ) ��
DFFHVV WR SDUDPHWHU VHW '

,QSXW RI WKH FRGHZRUG LV DJDLQ QHFHVVDU\ IRU WKH VHW�
WLQJ RI D QHZ VHOHFWHG SDUDPHWHU VHW� :LWKRXW LQSXW
RI WKH FRGHZRUG� WKH VHWWLQJV FDQ RQO\ EH UHDG EXW
QRW PRGLILHG�

6LQFH RQO\ D IHZ SDUDPHWHUV ZLOO EH GLIIHUHQW LQ PRVW
DSSOLFDWLRQV� LW LV SRVVLEOH WR FRS\ SUHYLRXVO\ VWRUHG
SDUDPHWHU VHWV LQWR DQRWKHU SDUDPHWHU VHW�

,W LV DGGLWLRQDOO\ SRVVLEOH WR VHOHFW WKH RULJLQDO VHW�
WLQJV� L�H� WKH VHWWLQJV SUHVHW RQ GHOLYHU\� IRU D PRGL�
ILHG DQG VWRUHG SDUDPHWHU VHW� 7KLV LV GRQH E\ FRS\�
LQJ WKH k25,*�6(7l WR WKH GHVLUHG SDUDPHWHU VHW�

,W LV ILQDOO\ VWLOO SRVVLEOH WRGHILQH WKH DFWLYH SDUDPHWHU
VHW� L�H� WKH SDUDPHWHU VHW ZKLFK LV YDOLG IRU WKH IXQF�
WLRQV DQG WKUHVKROG YDOXHV RI WKH XQLW� 6HH 6HFWLRQ
����� IRU PRUH GHWDLOV�

7KH SDUDPHWHU VHWV DUH SURFHVVHG LQ DGGUHVV EORFN
��� 7KH PRVW VLPSOH PDQQHU WR FRPH WR WKLV EORFN LV
XVLQJ GLUHFW DGGUHVVLQJ�

��� SUHVV GLUHFW DGGUHVV NH\ '$�
��� HQWHU DGGUHVV� H�J� � � � ��
��� SUHVV HQWHU NH\ (�

7KHKHDGLQJRI WKHEORFN IRU SURFHVVLQJ WKHSDUDPH�
WHU VHWV WKHQ DSSHDUV�

,W LV SRVVLEOH WR VFUROO WKURXJK WKH LQGLYLGXDO DGGUHVV�
HV XVLQJ WKH� NH\� 7KH FRS\LQJ IDFLOLWLHV DUH VXPPD�
UL]HG LQ 7DEOH ����

� � � � 3 $ 5 $ 0 ( 7 ( 5

& + $ 1 * ( � 2 9 ( 5
%HJLQQLQJ RI WKH EORFN k3DUDPHWHU FKDQJH�RYHUl�
SURFHVVLQJ RI SDUDPHWHU VHWV
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6(7 $

6(7 %

6(7 &

6(7 '

6(7 %

6(7 &

6(7 '

6(7 $

6(7 &

6(7 '

6(7 $

6(7 %

6(7 '

6(7 $

6(7 %

6(7 &

25,*�6(7

25,*�6(7

25,*�6(7

25,*�6(7

6(7 $

6(7 $

6(7 $

6(7 %

6(7 %

6(7 %

6(7 &

6(7 &

6(7 &

6(7 '

6(7 '

6(7 '

IURP$GGU� WR
&RS\

7DEOH ��� &RS\LQJ SDUDPHWHU VHWV

)ROORZLQJ FRS\LQJ� RQO\ VXFK SDUDPHWHUV QHHG EH
FKDQJHG ZKLFK DUH WR EH GLIIHUHQW IURP WKH VRXUFH
SDUDPHWHU VHW�

3DUDPHWHUL]LQJ PXVW EH WHUPLQDWHG IRU HDFK SDUDP�
HWHU VHW DV GHVFULEHG LQ 6HFWLRQ ��������

������� 6HWWLQJ RI GDWH DQG WLPH

7KH GDWH DQG WLPH FDQ EH VHW LI WKH XQLW LV HTXLSSHG
ZLWK WKH UHDO WLPH FORFN� 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 PRGLILFD�
WLRQ PXVW EH FRQILUPHG ZLWK WKH HQWHU NH\ (�

7KH GDWH DQG WLPH DUH HQWHUHG ZLWK GRWV DV VHSDUD�
WRU 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 FRP�
SOHWH WLPH� 7KH GLIIHUHQFH WLPH IDFLOLW\ �DGGUHVV
����� HQDEOHV H[DFW VHWWLQJ RI WKH WLPH VLQFH WKH GLI�
IHUHQFH FDQ EH FDOFXODWHG SULRU WR WKH LQSXW� DQG WKH
V\QFKURQL]DWLRQ RI WKH FORFN GRHV QRW GHSHQG RQ WKH
PRPHQW ZKHQ WKH HQWHU NH\ ( LV SUHVVHG�

� � � � � � � � � �

� � � � � � � �

� � � � 6 ( 7 7 , 1 *

5 ( $ / 7 , 0 ( & / 2 & .
%HJLQQLQJ RI WKH EORFN k6HWWLQJ WKH UHDO WLPH FORFNl
&RQWLQXH ZLWK ��

$W ILUVW� WKH DFWXDO GDWH DQG WLPH DUH GLVSOD\HG�
&RQWLQXH ZLWK ��

� � � � ' $ 7 (
(QWHU WKH QHZ GDWH� � GLJLWV IRU GD\� � GLJLWV IRU PRQWK
DQG � GLJLWV IRU \HDU �LQFOXGLQJ FHQWXU\�� XVH WKH RUGHU
DV FRQILJXUHG XQGHU DGGUHVV ���� �VHFWLRQ ������� EXW
DOZD\V XVH D GRW IRU VHSDUDWRU�
''�00�<<<< RU 00�''�<<<<

� � � � 7 , 0 ( (QWHU WKH QHZ WLPH� KRXUV� PLQXWHV� VHFRQGV� HDFK
ZLWK � GLJLWV� VHSDUDWHG E\ D GRW�
++�00�66

� � � � ' , ) ) � 7 , 0 (
8VLQJ WKH GLIIHUHQFH WLPH� WKH FORFN LV VHW IRUZDUGV E\
WKH HQWHUHG WLPH� RU EDFNZDUGV XVLQJ WKH ���� NH\�
7KH IRUPDW LV WKH VDPH DV ZLWK WKH WLPH VHWWLQJ DERYH�
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����� ,QLWLDO GLVSOD\V ��� DGGUHVV EORFNV �� DQG ��

:KHQ WKH UHOD\ LV VZLWFKHG RQ RU WKH RSHUDWRU WHUPLQDO KDV EHHQ FRQQHFWHG� ILUVWO\ WKH DGGUHVV ���� DQG WKH
W\SH LGHQWLILFDWLRQ RI WKH UHOD\ DSSHDUV� $OO 6LHPHQV UHOD\V KDYH DQ 0/)% �PDFKLQH UHDGDEOH W\SH QXPEHU��
:KHQ WKH GHYLFH LV RSHUDWLYH DQG GLVSOD\V D TXLHVFHQW PHVVDJH� DQ\ GHVLUHG DGGUHVV FDQ EH UHDFKHG H�J� E\
SUHVVLQJ WKH GLUHFW DGGUHVV NH\ '$ IROORZHG E\ WKH DGGUHVV QXPEHU�

� � � � � 9 . � � � 9 � � 


� 9 . � � � 
 
 
 
 
 
 
 
 
 


7KH UHOD\ LQWURGXFHV LWVHOI E\ JLYLQJ LWV W\SH QXP�
EHU DQG WKH YHUVLRQ RI ILUPZDUH ZLWK ZKLFK LW LV
HTXLSSHG� 7KH VHFRQG GLVSOD\ OLQH VKRZV WKH
FRPSOHWH RUGHULQJ GHVLJQDWLRQ�

$IWHU DGGUHVV ����� WKH IXQFWLRQDO SDUDPHWHUV EHJLQ� )XUWKHU DGGUHVV SRVVLELOLWLHV DUH OLVWHG XQGHU k$QQXQFL�
DWLRQVl DQG k7HVWVl�

� � � �

3 $ 5 $ 0 ( 7 ( 5 6
&RPPHQFHPHQW RI IXQFWLRQDO SDUDPHWHU EORFNV

����� 3RZHU V\VWHP GDWD ��� DGGUHVV EORFN ��

7KH UHOD\ UHTXHVWV EDVLF GDWD RI WKH SRZHU V\VWHP DQG WKH VZLWFKJHDU� 7KH UDWHG YROWDJHV �DGGUHVVHV ����
DQG ����� DUH RI QR FRQFHUQ IRU WKH DFWXDO SURWHFWLRQ IXQFWLRQV RI WKH GHYLFH EXW DUH XVHG IRU WKH FDOFXODWLRQ RI
WKH RSHUDWLRQDO PHDVXUHG YDOXHV �UHIHU WR 6HFWLRQ ����� ,I UDWHG YDOXHV RI WKH IHHGHU YROWDJH DQG WKH EXV�EDU
YROWDJH DUH GLIIHUHQW �H�J� EHFDXVH D SRZHU WUDQVIRUPHU LV VLWXDWHG EHWZHHQ EXV�EDU DQG IHHGHU YROWDJH WUDQV�
IRUPHUV�� WKHQ WKH UDWHG YDOXH RI WKH IHHGHU YROWDJH LV VHW� 7KH UDWHG VHFRQGDU\ YROWDJHV PXVW EH HTXDO�

� � � �

3 2 : ( 5 6 < 6 7 ( 0 ' $ 7 $
%HJLQQLQJ RI WKH EORFN k3RZHU V\VWHP GDWDl

� � � � 8 Q 3 5 , 0 $ 5 <

� � � N 9

9ROWDJH WUDQVIRUPHU SULPDU\ YROWDJH �OLQH�WR�OLQH�
6PDOOHVW VHWWLQJ YDOXH� � N9
/DUJHVW VHWWLQJ YDOXH� ���� N9

� � � � 8 Q 6 ( & 2 1 ' �

� � � 9

9ROWDJH WUDQVIRUPHU VHFRQGDU\ YROWDJH �OLQH�WR�OLQH�
6PDOOHVW VHWWLQJ YDOXH� �� 9
/DUJHVW VHWWLQJ YDOXH� ��� 9
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

,I WKH V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LV
XVHG� QRWH WKDW WKH IHHGHU YROWDJH LV GHVLJQDWHGZLWK
8�� LW LV WKH UHIHUHQFH YROWDJH IRU WKH GHYLFH IXQF�
WLRQV� ZKLFK RSHUDWH ZLWK PHDVXUHG YROWDJHV� 7KH
EXV�EDU YROWDJH LV GHVLJQDWHG 8��

,I D SRZHU WUDQVIRUPHU LV LQVWDOOHG EHWZHHQ WKH EXV�
EDU DQG WKH ORFDWLRQ RI WKH IHHGHU YROWDJH WUDQVIRUP�
HUV WKHQ WKH SKDVH GLVSODFHPHQW DFFRUGLQJ WR WKH
SRZHU WUDQVIRUPHU FRQQHFWLRQ JURXS PXVW EH FRP�
SHQVDWHG� 7KLV FDQEHGRQHXVLQJ WKH SDUDPHWHU DG�
GUHVV �����

7KH VHFRQGDU\ UDWHG YROWDJHV RI WKH YROWDJH WUDQV�
IRUPHUV PXVW EH HTXDO� $GGLWLRQDOO\� WKH SULPDU\
UDWHG YROWDJHV RI WKH IHHGHU YROWDJH WUDQVIRUPHUV RQ
WKHRQHKDQGDQG WKHEXV�EDU YROWDJH WUDQVIRUPHU�V�
RQ WKH RWKHU KDQG PXVW UHODWH WR WKH WUDQVIRUPDWLRQ
UDWLR RI WKH SRZHU WUDQVIRUPHU�

,I QR SKDVH VKLIWLQJ HOHPHQW DUH LQVWDOOHG EHWZHHQ
EXV�EDU DQ IHHGHU YROWDJHV� OHDYH DGGUHVV ���� RQ
WKH SUHVHW YDOXH ��� 2WKHUZLVH LW PXVW EH QRWHG WKDW
WKH SKDVH GLVSODFHPHQW FRXQWV SRVLWLYH IURP WKH
IHHGHU FLUFXLW WR WKH EXV�EDU FLUFXLW�

([DPSOH�

%XV�EDU ��� N9 SULPDU\
��� 9 VHFRQGDU\

)HHGHU ��� N9 SULPDU\
��� 9 VHFRQGDU\

$ SRZHU WUDQVIRUPHU VKRXOG EH LQVWDOOHG EHWZHHQ
EXV�EDU YROWDJH WUDQVIRUPHUV DQG IHHGHU YROWDJH
WUDQVIRUPHUV�

3RZHU WUDQVIRUPHU ��� N9� ��� N9
FRQQHFWLRQ JURXS '\�Q��

7KH FRQQHFWLRQ JURXS RI WKH SRZHU WUDQVIRUPHU LV
GHILQHG IURP WKH XSSHU YROWDJH VLGH WR WKH ORZHU YROW�
DJH VLGH� 7KH IHHGHU YROWDJH WUDQVIRUPHUV� ZKLFK
DUH WKH UHIHUHQFH YROWDJHV IRU WKH SURWHFWLRQ UHOD\�
DUH LQVWDOOHG RQ WKH ORZHU YROWDJH VLGH RI WKH SRZHU
WUDQVIRUPHU� 7KXV� WKH SKDVH GLVSODFHPHQW DFFRUG�
LQJ WR WKH FRQQHFWLRQ JURXS QXPHUDO� L�H� �l ��E�
PXVW EH HQWHUHG DV QHJDWLYH YDOXH�

6HWWLQJ ZLOO EH DGGUHVV ����
3+, 8����8�  ������E

� � � � 8 � � 8 � $ 1 * /

� E

3KDVH GLVSODFHPHQW EHWZHHQ 8� �IHHGHU YROWDJH� DQG
8� �EXV�EDU YROWDJH�� IRU V\QFKURQLVP FKHFN
6PDOOHVW VHWWLQJ YDOXH� ����� E
/DUJHVW VHWWLQJ YDOXH� ���� E

7KH FORVLQJ WLPH RI WKH FLUFXLW EUHDNHU �DGGUHVV ����
LV QHFHVVDU\ LI WKH V\QFKUR�FKHFN IXQFWLRQ RI WKH
UHOD\ LV XVHG DOVR IRU DV\QFKURQRXV VZLWFKLQJ� ,Q WKLV
FDVH� WKH UHOD\ FDOFXODWHV WKH LGHDO FORVLQJ LQVWDQW
VXFK WKDW WKH WZR YROWDJHV �EXV�EDU DQG IHHGHU� DUH
LQ V\QFKURQLVP DW WKH LQVWDQW ZKHQ WKH EUHDNHU
SROHV FRQWDFW HDFK RWKHU�

8QGHU DGGUHVV ����� WKH PLQLPXP FORVH FRPPDQG
GXUDWLRQ FDQ EH VHW� 7KLV WLPH LV WKHQ YDOLG IRU DOO
IXQFWLRQV RI WKH GHYLFH ZKLFK FDQ FORVH WKH FLUFXLW
EUHDNHU� ,W PXVW EH ORQJ HQRXJK WR HQVXUH UHOLDEOH
FORVXUH RI WKH FLUFXLW EUHDNHU� $Q H[FHVVLYHO\ ORQJ
WLPH GRHV QRW SUHVHQW DQ\ GDQJHU� VLQFH WKH FORVLQJ
FRPPDQG ZLOO EH LQWHUUXSWHG DW RQFH RQ RFFXUUHQFH
RI D UHQHZHG WULS FRPPDQG�

� � � � 7 & % & / 2 6 (

� � � � V

&LUFXLW EUHDNHU FORVLQJ WLPH �UHOHYDQW RQO\ LQ FDVH
DV\QFKURQRXV VZLWFKLQJ LV XVHG LQ FRQQHFWLRQ ZLWK
V\QFKUR�FKHFN�
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH� ���� V

���� V

� � � � 7 & / 2 6 (

� � � � V

0D[LPXP GXUDWLRQ RI FORVH FRPPDQG
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
����� V
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

��&��������*�������&��

����� 6HWWLQJV IRU IDXOW UHFRUGLQJ ��� DGGUHVV EORFN ��

7KH UHOD\ LV HTXLSSHG ZLWK D IDXOW GDWD VWRUH �VHH
6HFWLRQ ������� 7KLV IXQFWLRQ FDQ RQO\ EH HIIHFWLYH
SURYLGHG WKH FRQILJXUDWLRQ SDUDPHWHU �DGGUHVV
����� RI IDXOW UHFRUGLQJ KDV EHHQ VHW WR (;,67 �6HF�
WLRQ �������

7KH IDXOW GDWD VWRUH FDQ EH DFWLYDWHG HLWKHU E\ HDFK
IDXOW GHWHFWLRQ RI WKH IHHGHU SURWHFWLRQ RU RQO\ E\ LQ�
VWDQWDQHRXV WULS� L�H� ZLWKLQ D VHWWDEOH WLPH 7 ���5(&�
�DGGUHVV ������ $GGLWLRQDOO\� RQH FDQ VHOHFWZKHWKHU
WKH GDWD RI WKH IDXOW GDWD VWRUH ZLOO EH RXWSXW WR WKH
RSHUDWRU LQWHUIDFH RQ WKH IURQW 3&�3' RU WR WKH /6$���
LQWHUIDFH /6$�

� � � �

) $ 8 / 7 5 ( & 2 5 ' , 1 * 6
%HJLQQLQJ RI EORFN k)DXOW UHFRUGLQJVl

� � � � ) $ 8 / 7 5 ( & �

2 1

2 ) )

)DXOW UHFRUGLQJ LV

21 VZLWFKHG RQ

2)) VZLWFKHG RII

� � � � , 1 , 7 , $ 7 , 2 1

% < ) $ 8 / 7 ' ( 7 ( & �

% < 7 5 , 3 � 7 � 5 ( &

,QLWLDWLRQ RI IDXOW UHFRUG VWRUDJH

��� %< HDFK )$8/7 '(7(&WLRQ

��� %< 75,3 FRPPDQG � 7���5(&� L�H� LQVWDQWD�
QHRXV WULSZLWKLQ D WLPH 7 ���5(& �DGGUHVV �����

� � � � ) $ 8 / 7 5 ( & �

7 2 3 & � 3 '

7 2 / 6 $

72 3&�3' ��� )DXOW UHFRUGV VZLWFKHG WR WKH RSHUDW�
LQJ LQWHUIDFH FRQQHFWRU DW WKH IURQW
�SHUVRQDO FRPSXWHU RU SURJUDPPLQJ
GHYLFH�

72 /6$ ��� )DXOW UHFRUGV VZLWFKHG WR WKH /6$
LQWHUIDFH FRQQHFWRU

� � � � 7 � 5 ( &

� � � � V

7LPH SHULRG ZLWKLQ ZKLFK WULS FRPPDQG PXVW KDYH
EHHQ LVVXHG IRU LQLWLDWLRQ RI D IDXOW UHFRUG VWRUDJH
�DGGUHVV �����
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
���� V
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

����� 6HWWLQJV IRU DXWR�UHFORVXUH ��� DGGUHVV EORFN ��

$XWR�UHFORVH IXQFWLRQ LV HIIHFWLYH RQO\ LI FRQILJXUHG
DV (;,67 XQGHU DGGUHVV ���� �UHIHU WR 6HFWLRQ
�������

:LWK WKH $5 IXQFWLRQ� JHQHUDOO\ GLVWLQFWLRQ LV PDGH
EHWZHHQ WKH ILUVW $5�F\FOH� LGHQWLILHG LQ WKH IROORZLQJ
ZLWK 5$5 �UDSLG DXWR�UHFORVXUH�� DQG IXUWKHU $5�
F\FOHV ZLWK PXOWL�VKRW DXWR�UHFORVXUH� LGHQWLILHG LQ
WKH IROORZLQJ ZLWK '$5 �GHOD\HG DXWR�UHFORVXUH��
7KH DERYH LGHQWLILFDWLRQV DUH UHJDUGOHVVZKHWKHU WKH
GHDG WLPHV DUH UHDOO\ kUDSLGl RU kGHOD\HGl� 6HWWLQJ
DGGUHVVHV ���� WR ���� DUH FRPPRQ IRU DOO W\SHV RI
DXWR�UHFORVXUH�

:KHQ VZLWFKLQJ PDQXDOO\ RQ D GHDG IDXOW� LW LV QRU�
PDOO\ GHVLUHG WKDW WKH VKRUW�FLUFXLW SURWHFWLRQ WULSV LQ�
VWDQWDQHRXVO\� DQG WKH$5 IXQFWLRQ LV EORFNHG� 7KXV�
DGGUHVV ���� VKRXOG UHPDLQ LQ SRVLWLRQ
0$1�&/�%/�  <(6�

7KH UHFODLP WLPH 7���5(&/$,0 �DGGUHVV ����� LV WKH
WLPH SHULRG DIWHU ZKLFK WKH QHWZRUN IDXOW LV VXS�
SRVHG WR EH WHUPLQDWHG DIWHU D VXFFHVVIXO DXWR�UH�
FORVH F\FOH� $ UHQHZHG WULS RI WKH IHHGHU SURWHFWLRQ
ZLWKLQ WKLV WLPH LQFUHPHQWV WKH $5 FRXQWHU �ZKHQ
PXOWL�VKRW $5 LV XVHG� VR WKDW WKH QH[W $5 F\FOH
VWDUWV� LI QR IXUWKHU $5 LV DOORZHG WKH ODVW $5 LV WUHDWHG
DV XQVXFFHVVIXO�

7KH ORFN�RXW WLPH 7%/2&. '<1 �DGGUHVV ����� LV
WKH WLPH SHULRG GXULQJ ZKLFK� DIWHU DQ XQVXFFHVVIXO
DXWR�UHFORVXUH� IXUWKHU UHFORVXUHV E\ �9.��� DUH
EORFNHG� ,I WKH PDQXDO FORVH FRPPDQG LV OHG YLD WKH
�9.��� WKHQ WKLVZLOO EH EORFNHG DOVR� 7KLV WLPHPXVW
EH ORQJHU WKDQ WKH UHQHZHG UHDGLQHVV IRU RSHUDWLRQ
RI WKH FLUFXLW EUHDNHU XQOHVV WKH &% LV VXSHUYLVHG LQ
WKH UHOD\ �VHH EHORZ� DGGUHVV ������ ,I WKLV WLPH LV VHW
WR *� EUHDNHU FORVH FRPPDQGV DUH ORFNHG� ,Q WKLV
FDVH VZLWFKLQJ FDQ EH XQORFNHG RQO\ ZKHQ WKH
ELQDU\ LQSXW k!$5 5HVHWl �)1R ��� LV HQHUJL]HG� ,W
PXVW EH HQVXUHG LQ WKLV FDVH� WKDW WKLV IXQFWLRQ LV DO�
ORFDWHG WR D ELQDU\ LQSXW�

7KH VHW WLPH IRU 7%/2&.���0�& �DGGUHVV �����PXVW
FRYHU WKH WLPH IRU VDIH FORVLQJ DQGRSHQLQJRI WKH FLU�
FXLW EUHDNHU ���� V WR � V�� ,I WKH IHHGHU SURWHFWLRQ GH�
WHFWV D IDXOW ZLWKLQ WKLV WLPH� WKUHH�SROH ILQDO WULS FRP�
PDQG LV LVVXHG DQG UHFORVXUH LV EORFNHG SURYLGHG
0$1�&/�%/� �DGGUHVV ����� VHH DERYH� LV VZLWFKHG
21�

7KH GXUDWLRQ RI WKH FORVLQJ FRPPDQG KDV DOUHDG\
EHHQ VHW ZKHQ VHWWLQJ WKH JHQHUDO SDUDPHWHUV �DG�
GUHVV ����� 6HFWLRQ �������

$ SUHUHTXLVLWH IRU LQLWLDWLRQ RI WKH $5 IXQFWLRQ LV WKDW
WKH FLUFXLW EUHDNHU LV UHDG\ IRU DW OHDVW RQH WULS�FORVH
F\FOH ZKHQ WKH IHHGHU SURWHFWLRQ WULSV� 7KLV LQIRUPD�
WLRQ KDV WR EH JLYHQ WR WKH UHOD\ YLD WKH ELQDU\ LQSXW
k!&% UHDG\l �)1R ���� ,Q FDVH VXFK LQIRUPDWLRQ LV
QRW DYDLODEOH IURP WKH &% FLUFXLW� LQWHUURJDWLRQ RI
k!&% UHDG\l FDQ EH VXSSUHVVHG E\ VHWWLQJ WKH SD�
UDPHWHU &%" � 75,3  12 �L�H� &% LQWHUURJDWLRQ IRU
�VW WULS�� RWKHUZLVH UHFORVXUH ZRXOG QRW EH SRVVLEOH
DW DOO�

$GGLWLRQDOO\ LW LV SRVVLEOH WR LQWHUURJDWH UHDGLQHVV RI
WKH FLUFXLW EUHDNHU EHIRUH HDFK IXUWKHU UHFORVH FRP�
PDQG RU EHIRUH HYHU\ RWKHU UHFORVH FRPPDQG� 6HW�
WLQJ LV PDGH LQ DGGUHVV �����

&%" &/26(  &%":,7+($&+$5� LQWHUURJDWLRQ LV
PDGH EHIRUH HDFK UHFORVH FRP�
PDQG�

&%" &/26(  &%" 1(9(5� LQWHUURJDWLRQ LV QRW
PDGH RU RQO\ DW WKH PRPHQW RI WKH
ILUVW WULS FRPPDQG DV SDUDPHWHUL]HG
XQGHU DGGUHVV �����

&%" &/26(  &%" :,7+ �QG $5� LQWHUURJDWLRQ LV
PDGH EHIRUH HYHU\ RWKHU UHFORVH
FRPPDQG� L�H� EHIRUH WKH �QG� �WK�
HWF�� HYHU\ WULS�FORVH F\FOH LV YDOLG UH�
JDUGOHVV ZKHWKHU LW LV 5$5 RU '$5�

,Q RUGHU WR PRQLWRU WKH UHJHQHUDWLRQ WLPH RI WKH FLU�
FXLW EUHDNHU D VSHFLDO FLUFXLW EUHDNHU VXSHUYLVLRQ
WLPH 7���&%���6839 FDQ EH VHW XQGHU DGGUHVV �����
7KLV WLPH VKRXOG EH VHW VOLJKWO\ KLJKHU WKDQ WKH UH�
JHQHUDWLRQ WLPH RI WKH EUHDNHU DIWHU D WULS���FORVH
F\FOH� ,I WKH FLUFXLW EUHDNHU LV QRW \HW UHDG\ DIWHU WKLV
WLPH� UHFORVXUH LV VXSSUHVVHG�

)LQDOO\� DGGUHVV ���� GHWHUPLQHV IRU ZKLFK UHFORVH
F\FOHV V\QFKURQLVP RU YROWDJH VKDOO EH FKHFNHG E\
WKH V\QFKUR�FKHFN IXQFWLRQ �LI ILWWHG DQGXVHG�� ,Q WKH
FDVHV ZKLFK DUH VHW WKHUH� UHFORVXUH LV EORFNHG DV
ORQJ DV WKH FRQGLWLRQV DV VHW IRU WKH V\QFKUR�FKHFN
IXQFWLRQ DUH QRW IXOILOOHG�
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

��&��������*�������&��

� � � � $ 8 7 2 �

5 ( & / 2 6 ( ) 8 1 & 7 , 2 1

%HJLQQLQJ RI EORFN
k$XWR�UHFORVH IXQFWLRQVl

� � � � $ 5 ) 8 1 & 7

2 1

2 ) )

$XWR�UHFORVH IXQFWLRQ LV

21 VZLWFKHG RQ

2)) VZLWFKHG RII

� � � � 0 $ 1 � & / � % / �

< ( 6

1 2

%ORFNLQJ RI UHFORVLQJ DIWHU PDQXDO FORVH RI WKH FLUFXLW
EUHDNHU
QRUPDO VHWWLQJ� <(6

� � � � 7 � 5 ( & / $ , 0

� � � � V

5HFODLP WLPH DIWHU VXFFHVVIXO $5 F\FOH
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
������ V

� � � � 7 % / 2 & . ' < 1

� � � � V

/RFN�RXW WLPH DIWHU XQVXFFHVVIXO $5� DQ\ FORVH FRP�
PDQG LV EORFNHG
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�
DQG* �ORFNHG XQWLO k!$5 5HVHWl YLD ELQDU\ LQSXW�

���� V
������ V

� � � � 7 % / 2 & . 0 � &

� � � � V

5HFODLP WLPH DIWHU PDQXDO FORVLQJ RI FLUFXLW EUHDNHU
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
������ V

� � � � & % " � 7 5 , 3

< ( 6

1 2

&% UHDG\ LQWHUURJDWLRQ DW WKH ILUVW WULS FRPPDQG

<(6 ��� QRUPDO VHWWLQJ

12 ��� RQO\ LI WKHUH LV QR SRVVLELOLW\ WR LQWHUURJDWH &%
UHDGLQHVV

� � � � & % " & / 2 6 (

& % " 1 ( 9 ( 5

& % " : , 7 + ( $ & + $ 5

&% UHDG\ LQWHUURJDWLRQ EHIRUH UHFORVLQJ
1(9(5 QR &% UHDG\ LQWHUURJDWLRQ EH�

IRUH UHFORVLQJ
:,7+ ($&+ $5 &% UHDG\ LQWHUURJDWLRQ EHIRUH

HDFK UHFORVLQJ
:,7+ ($&+ �QG $5 &% UHDG\ LQWHUURJDWLRQ EHIRUH

�QG� �WK� �WK� HWF� UHFORVLQJ
�5$5 RU '$5�

& % " : , 7 + � Q G $ 5
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

� � � � 7 � & % � 6 8 3 9

� � � � V

&% VXSHUYLVLRQ WLPH ZLWKLQ ZKLFK &% PXVW EH UHDG\
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
������ V

� � � � 6 < 1 � & + . � 3 5

2 1 / < % ( ) 2 5 ( ' $ 5

% ( ) 2 5 ( � 3 2 / ( $ 5

5HTXHVW IRU V\QFKUR�FKHFN �LQWHUQDO RU H[WHUQDO� LV
PDGH
��� RQO\ EHIRUH UHFORVH GXULQJ '$5

��� EHIRUH HYHU\ UHFORVH DIWHU WKUHH�SROH WULSSLQJ

��� RQO\ EHIRUH UHFORVH GXULQJ '$5 IURP WKH �QG
'$5 VKRW RQ

��� QR UHTXHVW IRU V\QFKUR�FKHFN

% ( ) 2 5 ( � Q G ' $ 5

1 ( 9 ( 5

)RU 5$5 �ILUVW DXWR�UHFORVH F\FOH�� VHYHUDO SURJUDPV
DUH SRVVLEOH �DGGUHVV ������

:KHQ VHWWLQJ WKH DFWLRQ WLPH 5$5 7���$&7 �DGGUHVV
������ LW PXVW EH HQVXUHG WKDW WKLV WLPH LV DW OHDVW DV
ORQJ DV WKH FRPPDQG WLPH RI WKH SURWHFWLYH UHOD\� LQ�
FOXGLQJ DQ\ SRVVLEOH VLJQDO WUDQVPLVVLRQ WLPHV� EXW
VPDOOHU WKDQ WKHGHOD\HGEDFN�XS VWDJHRI WKH IHHGHU
SURWHFWLRQ �XVXDOO\ ��� V��

:LWK VLQJOH�SROH DXWR�UHFORVXUH� WKH GHDG WLPH 5$5
7����32/ �DGGUHVV �����PXVW EH ORQJHQRXJK WRHQ�
VXUH WKDW WKH IDXOW DUF LV H[WLQJXLVKHG DQG WKH DLU VXU�
URXQGLQJ WKH DUF LV GH�LRQL]HG� VR WKDW DXWR�UHFOR�
VXUH FDQ EH VXFFHVVIXO� %HFDXVH RI WKH GLVFKDUJH
DQG UH�FKDUJH RI WKH FRQGXFWRU FDSDFLWDQFHV� WKLV
WLPH LQFUHDVHV ZLWK WKH OHQJWK RI WKH OLQH� &RQYHQ�
WLRQDO YDOXHV OLH EHWZHHQ ��� V DQG ��� V� 7KH GHDG
WLPH VWDUWV DOZD\V ZLWK WKH GLVDSSHDUDQFH RI WKH WULS
VLJQDO�

:LWK WKUHH�SROH DXWR�UHFORVXUH �DGGUHVV ������ WKH
VWDELOLW\ RI WKH QHWZRUN LV WKHPRVW LPSRUWDQW FRQVLG�
HUDWLRQ� 6LQFH WKH GLVFRQQHFWHG OLQH FDQ QR ORQJHU
SURGXFH DQ\V\QFKURQL]LQJSRZHU� RQO\ D VKRUW GHDG
WLPH LV SHUPLWWHG LQPRVW FDVHV� &RQYHQWLRQDO YDOXHV

OLH EHWZHHQ ��� V DQG ��� V� ,I WKH V\QFKUR�FKHFN
IXQFWLRQ LV XVHG� D ORQJHU WLPH FDQ RIWHQ EH WROHU�
DWHG� 7KH GHDG WLPH VWDUWV DOZD\V ZLWK WKH GLVDS�
SHDUDQFH RI WKH WULS VLJQDO�

7KH SRVVLELOLWLHV IRU WKH WUHDWPHQW RI HYROYLQJ IDXOWV
KDYH EHHQ GHVFULEHG LQ GHWDLO LQ 6HFWLRQ ������ 7KH
UHFRJQLWLRQ RI DQ HYROYLQJ IDXOW FDQ EH PDGH GHSHQ�
GHQW XSRQ D WULSSLQJ FRPPDQG RU XSRQ IDXOW GHWHF�
WLRQ GXULQJ WKH GHDG WLPH �DGGUHVV ������ 7KH UHDF�
WLRQ WR HYROYLQJ IDXOWV LV VHW LQ DGGUHVV ����� EORFN�
LQJ LQ WKH FDVH RI DQ HYROYLQJ IDXOW HLWKHU RFFXUV $/�
:$<6 �L�H� ZLWK HDFK HYROYLQJ IDXOW� RU1(9(5DW DOO� RU
EORFNLQJ RFFXUV RQO\ DIWHU WKH IDXOW LV GHWHFWHG DIWHU
WKH GLVFULPLQDWLRQ WLPH !7',6&5 ZKLFK KDV WR EH
VHW LQ DGGUHVV ����� %ORFNLQJ LQ WKHVH FDVHV RFFXUV
HYHQ ZKHQ WKUHH�SROH DXWR�UHFORVXUH LV SHUPLWWHG�

$OVR� IRU WKH WUHDWPHQW RI HYROYLQJ IDXOWV DQG IRU WKH
GLVFULPLQDWLRQ WLPH 7���',6&5 WKH VWDELOLW\ RI WKH QHW�
ZRUN LV RI WKH XWPRVW LPSRUWDQFH� ,Q DGGLWLRQ� WKHG\�
QDPLF EXUGHQ RI WKH JHQHUDWRUV PXVW EH WDNHQ LQWR
DFFRXQW LQ WKH FDVH RI IDXOWV FORVH WR D ODUJH SRZHU
VWDWLRQ� )RU WKH GLVFULPLQDWLRQ WLPH 7���',6&5 �DG�
GUHVV ����� LW LV RQO\ PHDQLQJIXO WR FKRVH D YDOXH
ZKLFK LV VPDOOHU WKDQ WKH GHDG WLPH IRU VLQJOH�SROH
$5� 5$5 7����32/ �DGGUHVV ������

� � � � 5 $ 5 3 5 2 * 5 �

7 + 5 ( ( � 3 2 / (

6 , 1 * / ( � 3 2 / (

$XWR�UHFORVH SURJUDP IRU WKH ILUVW $5 F\FOH �5$5�
7+5((���32/( ��� IRU HDFK W\SH RI IDXOW

WKUHH�SROH DXWR�UHFORVXUH
6,1*/(���32/( ��� VLQJOH�SROH $5�

IRU PXOWL�SKDVH IDXOWV QR UHFORVXUH
WDNHV SODFH �$5 EORFNHG�

6,1*/(� ��� IRU VLQJOH�SKDVH IDXOWV VLQJOH�SROH
7+5((���32/H $5� IRU PXOWL�SKDVH IDXOWV WKUHH�

SROH $5

6 , 1 * / ( � 7 + 5 ( ( � 3 2 /
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�
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� � � � 5 $ 5 7 � $ & 7 �

� � � � V

$FWLRQ WLPH IRU 5$5 �ILUVW $5�VKRW� �LI WULS VLJQDO LV
JLYHQ DIWHU WKLV WLPH� $5 LV EORFNHG�
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�
DQG*

���� V
������ V

� � � � 5 $ 5 7 � � 3 2 /

� � � � V

'HDG WLPH IRU ILUVW WKUHH�SROH �5$5� F\FOH
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
������ V

� � � � 5 $ 5 7 � � 3 2 /

� � � � V

'HDG WLPH IRU ILUVW $5 F\FOH �5$5� VLQJOH�SROH
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
������ V

� � � � ( 9 � ) � 5 ( & 2 *

% < 7 5 , 3 & 2 0 0 $ 1 '

% < ) $ 8 / 7 ' ( 7 ( & �

5HFRJQLWLRQ RI HYROYLQJ IDXOWV �RQO\ ZLWK VLQJOH�SROH
$5�
%< 75,3 &200$1' ��� IDXOWV GXULQJ VLQJOH�SROH

GHDG WLPH DUH UHFRJQL]HG DV
HYROYLQJ IDXOWV RQO\ ZKHQ WKH
UHOD\ WULSV

%< )$8/7 '(7(&WLRQ ���HDFK IDXOW GHWHFWLRQ GXULQJ
VLQJOH�SROH GHDG WLPH LV UHF���
RJQL]HG DV DQ HYROYLQJ IDXOW

� � � � ( 9 � ) � % / 2 & .

$ / : $ < 6

1 ( 9 ( 5

7UHDWPHQW RI HYROYLQJ IDXOWV �RQO\ ZLWK �SROH $5�
��� HDFK HYROYLQJ IDXOW UHVXOWV LQ ILQDO WKUHH�SROH WULS�
UHFORVXUH LV EORFNHG

��� QR EORFNLQJ RI UHFORVXUH LQ WKH FDVH RI HYROYLQJ
IDXOWV� D FKDQJH IURP VLQJOH�SROH $5 WR WKUHH�
SROH $5 RFFXUV �ZKHQ SHUPLWWHG�

��� EHIRUH H[SLU\ RI 7���',6&5� D FKDQJH WR WKUHH�
SROH $5 �ZKHQ SHUPLWWHG� RFFXUV�
DIWHU H[SLU\ RI 7���',6&5� UHFORVXUH LV EORFNHG

! 7 � ' , 6 & 5 �

� � � � 7 � ' , 6 & 5 �

� � � � V

'LVFULPLQDWLRQ WLPH IRU HYROYLQJ IDXOWV �RQO\ ZLWK
VLQJOH�SROH $5�
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
������ V

)RU '$5 �IXUWKHU DXWR�UHFORVH F\FOHV�� VHYHUDO SUR�
JUDPV DUH SRVVLEOH �DGGUHVV ������ '$5 FDQ EH H[�
FOXGHG �'$5 352*  12 '$5�� '$5 FDQ EH SHU�
PLWWHG DOVR LI QR 5$5 KDV EHHQ SUHFHGHG �'$5
352*  '$5 :,7+287 5$5�� '$5 FDQ EH SHU�
PLWWHG RQO\ DIWHU DQ XQVXFFHVVIXO 5$5 �'$5 352*
 '$5 $)7(5 5$5�� '$5 LV DOZD\V WKUHH�SROH�

0XOWLSOH DXWR�UHFORVXUH ZLWK ORQJHU WKUHH�SROH GHDG
WLPHV DUH RQO\ SHUPLWWHG LQ QHWZRUNV LQZKLFK QRVWD�
ELOLW\ SUREOHPV DUH WR EH H[SHFWHG �IRU H[DPSOH� GXH
WR D KLJK GHJUHH RI PHVKLQJ�� RU LQ UDGLDO QHWZRUNV�
RU LI V\QFKUR�FKHFN LV XVHG �UHIHU WR 6HFWLRQ �������
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�
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7KHQXPEHU RI '$5V FDQEH VHW GLIIHUHQWO\ IRU VLQJOH�
SKDVH IDXOWV �DGGUHVV ����� DQG IRU PXOWL�SKDVH
IDXOWV �DGGUHVV ������ 1HYHUWKHOHVV� WULS RFFXUV DO�
ZD\V WKUHH�SROH�

)RU '$5� D VHSDUDWH DFWLRQ WLPH'$5 7���$&7 FDQEH
VHW �DGGUHVV ������

'LIIHUHQW GHDG WLPHV FDQ EH VHW IRU WKH ILUVW� VHFRQG
DQG WKLUG WULS���FORVH F\FOH� 7KH GHDG WLPH IRU WKH ILUVW
F\FOH �DGGUHVV ����� LV RQO\ YDOLG LI WKH '$5 F\FOH LV
UHDOO\ WKH ILUVW F\FOH �L�H� 5$5 LV VXSSUHVVHG�� )RU WKH
VHFRQG �DGGUHVV ����� DQG WKLUG �DGGUHVV �����
F\FOH� D 5$5 FRXQWV RQO\ LI LW KDV RFFXUUHG� )XUWKHU
F\FOHV DUH WUHDWHG DV WKH WKLUG F\FOH� 7KH GHDG WLPH
VWDUWV DOZD\V ZLWK WKH GLVDSSHDUDQFH RI WKH WULS VLJ�
QDO�

� � � � ' $ 5 3 5 2 * �

1 2 ' $ 5

$XWR�UHFORVH SURJUDP IRU '$5 F\FOHV

12 '$5 ���QR GHOD\HG $5

'$5 :,7+287 5$5 ���'$5 ZLOO EH FDUULHG RXW DOVR
ZKHQ QR 5$5 KDV SUHFHGHG

'$5 $)7(5 5$5 ���'$5 ZLOO EH FDUULHG RXW RQO\
DIWHU DQ XQVXFFHVVIXO 5$5
F\FOH�

' $ 5 $ ) 7 ( 5 5 $ 5

' $ 5 : , 7 + 2 8 7 5 $ 5

� � � � ' $ 5 1 R � � 3 +

�

1XPEHU RI SHUPLVVLEOH '$5 F\FOHV DIWHU VLQJOH�SKDVH
IDXOWV� WKH 5$5 LV QRW LQFOXGHG LQ WKLV QXPEHU
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

�
�

� � � � ' $ 5 1 R � � 3 +

�

1XPEHU RI SHUPLVVLEOH '$5 F\FOHV DIWHU PXOWL�SKDVH
IDXOWV� WKH 5$5 LV QRW LQFOXGHG LQ WKLV QXPEHU
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

�
�

� � � � ' $ 5 7 � $ & 7 �

� � � � V

$FWLRQ WLPH IRU '$5 �IXUWKHU $5�VKRWV� �LI WULS VLJQDO LV
JLYHQ DIWHU WKLV WLPH� $5 LV EORFNHG�
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�
DQG*

���� V
������ V

� � � � ' $ 5 7 � 3 2 / �

� � � � V

'HDG WLPH IRUWKH ILUVW $5 F\FOH LI LW LV D '$5 F\FOH
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
������� V

� � � � ' $ 5 7 � 3 2 / �

� � � � V

'HDG WLPH IRU WKH VHFRQG $5 F\FOH
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
������� V

� � � � ' $ 5 7 � 3 2 / �

� � � � V

'HDG WLPH IRU IXUWKHU $5 F\FOHV
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

���� V
������� V

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�
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����� 6HWWLQJV IRU V\QFKURQLVP DQG YROWDJH FKHFN ��� DGGUHVV EORFN ��

6\QFKURQLVP DQ YROWDJH FKHFN IXQFWLRQ LV HIIHFWLYH
RQO\ LI FRQILJXUHG DV (;,67 XQGHU DGGUHVV ���� �UH�
IHU WR 6HFWLRQ �������

'LIIHUHQW LQWHUURJDWLRQ FRQGLWLRQV FDQ EH SDUDPHWHU�
L]HG IRU DXWRPDWLF UHFORVXUH RQ RQH KDQG DQG IRU
PDQXDO FORVXUH RQ WKH RWKHU KDQG�

7KH JHQHUDO OLPLW YDOXHV IRU FORVXUH DUH VHW XQGHU DG�
GUHVVHV ���� WR ����� $GGLWLRQDOO\� DGGUHVVHV ����
WR ���� DUH UHOHYDQW IRU DXWRPDWLF UHFORVXUH� DG�
GUHVVHV ���� WR ���� DUH UHOHYDQW IRU PDQXDO FOR�
VXUH�

7KH FRPSOHWH V\QFKURQLVP DQG YROWDJH FKHFN IXQF�
WLRQ LV VZLWFKHG 2)) RU 21 XQGHU DGGUHVV �����

,I V\QFKURQLVP FKHFN IXQFWLRQ LV VZLWFKHG
RII �DGGUHVV ����� HDFKPDQXDO RU DXWRPDW�
LF FORVXUH LV FDUULHG RXW ZLWKRXW V\QFKUR�
QLVP FKHFN�

� :DUQLQJ

7KH YROWDJH EHORZ ZKLFK WKH OLQH RU EXV�EDU LV UH�
JDUGHG VDIHO\ DV GHDG� LV VHW XQGHU DGGUHVV ����

8� �IRU GHDG OLQH RU GHDG EXV FKHFN�� 6HWWLQJ LV LQ
YROWV VHFRQGDU\� GHSHQGHQW RI WKH FRQQHFWLRQ RI WKH
YROWDJHV �SKDVH���SKDVH RU SKDVH���HDUWK�� WKH
SKDVH���SKDVH RU SKDVH���HDUWK YROWDJH LV GHFLVLYH�

7KH YROWDJH DERYH ZKLFK WKH OLQH RU EXV�EDU LV UH�
JDUGHG VDIHO\ DV OLYH� LV VHW XQGHU DGGUHVV ���� 8!
�IRU OLYH OLQH RU OLYH EXV FKHFN�� ,W PXVW EH VHW EHORZ
WKHPLQLPXPRSHUDWLQJ YROWDJH XQGHU QRUPDO FRQGL�
WLRQV� 6HWWLQJ LV LQ YROWV VHFRQGDU\� GHSHQGHQW RI WKH
FRQQHFWLRQ RI WKH YROWDJHV �SKDVH���SKDVH RU
SKDVH���HDUWK�� WKH SKDVH���SKDVH RU SKDVH���HDUWK
YROWDJH LV GHFLVLYH�

7KH SHUPLVVLEOH PDJQLWXGH GLIIHUHQFH '8 EHWZHHQ
WKH YROWDJHV LV VHW XQGHU DGGUHVV ���� '(/7$ 8��
6HWWLQJ LV LQ YROWV VHFRQGDU\� GHSHQGHQW RI WKH FRQ�
QHFWLRQ RI WKH YROWDJHV �SKDVH���SKDVH RU SKDVH���
HDUWK�� WKH SKDVH���SKDVH RU SKDVH���HDUWK YROWDJH LV
GHFLVLYH�

7KH SHUPLVVLEOH IUHTXHQF\ GLIIHUHQFH 'I EHWZHHQ
WKH YROWDJHV LV VHW XQGHU DGGUHVV ���� '(/7$ I��

7KHSHUPLVVLEOH SKDVH DQJOH GLIIHUHQFH'�EHWZHHQ
WKH YROWDJHV LV VHW XQGHU DGGUHVV ���� '(/7$3+,��

� � � � & + ( & .

6 < 1 & + 5 2 1 , 6 0
%HJLQQLQJ RI WKH EORFN k6\QFKURQLVP DQG YROWDJH
FKHFNl

� � � � 6 < 1 & � & + ( & .

2 1

2 ) )

6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ �FRPSOHWH� LV
21 VZLWFKHG RQ

2II VZLWFKHG RII

9ROWDJH PDJQLWXGH EHORZ ZKLFK WKH OLQH RU EXV�EDU
FDQ EH UHJDUGHG DV GHDG �SKDVH���SKDVH RU SKDVH���
HDUWK� LQ 9
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

� � � � 8 �

� 9
� 9

�� 9

9ROWDJH PDJQLWXGH DERYH ZKLFK WKH OLQH RU EXV�EDU
FDQ EH UHJDUGHG DV OLYH �SKDVH���SKDVH RU SKDVH���
HDUWK� LQ 9
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

� � � � 8 !

� � 9
�� 9
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�
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/LPLW YDOXH '8 IRU WKH SHUPLVVLEOH YROWDJH GLIIHUHQFH LQ
PDJQLWXGH �SKDVH���SKDVH RU SKDVH���HDUWK� LQ 9
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

� � � � ' ( / 7 $ 8 �

� 9 � 9
�� 9

/LPLW YDOXH 'I IRU WKH SHUPLVVLEOH IUHTXHQF\ GLIIHUHQFH
LQ +]
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

� � � � ' ( / 7 $ I �

� � � � + ] ���� +]
���� +]

/LPLW YDOXH '� IRU WKH SHUPLVVLEOH SKDVH DQJOH GLIIHU�
HQFH LQ E
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

� � � � ' ( / 7 $ 3 + , �

� � E � E
�� E

7KH V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LQ
�9.��� FDQ DOVR JLYH FORVLQJ FRPPDQG LQ DV\QFK�
URQRXV QHWZRUNV� ,Q WKLV FDVH� FORVLQJ FRPPDQG LV
JLYHQ VXFK WKDW ��� XQGHU FRQVLGHUDWLRQ RI WKH FLUFXLW
EUHDNHU FORVLQJ WLPH �DGGUHVV ����� ��� WKH YROWDJH
SKDVRUV RI WKH OLQH DQG EXV�EDU YROWDJHV DJUHH LQ
SKDVH DW WKH LQVWDQW ZKHQ WKH EUHDNHU SROHV WRXFK
HDFK RWKHU�

)RU DXWRPDWLF UHFORVXUH� DGGUHVV ����
'(/�I�6<1& GHILQHV WKH OLPLW ZLWKLQ ZKLFK WKH IUH�

TXHQF\ GLIIHUHQFH PXVW OLH ZKHQ WKH QHWZRUNV DUH
UHJDUGHG DV V\QFKURQRXV� $ERYH WKLV IUHTXHQF\ GLI�
IHUHQFH� DV\QFKURQRXV FORVLQJ LV FDUULHG RXW XQGHU
FRQVLGHUDWLRQ RI WKH SKDVH DQJOH GLIIHUHQFH� IUH�
TXHQF\ GLIIHUHQFH DQG WKH FLUFXLW EUHDNHU FORVLQJ
WLPH� %HORZ WKLV IUHTXHQF\ GLIIHUHQFH� WKH V\QFKUR�
FKHFN FRQGLWLRQV DV VHW XQGHU DGGUHVVHV �����
����� DQG ���� DUH RQO\ UHOHYDQW� 7KH VHWWLQJ YDOXH
RI DGGUHVV ����PXVW OLH EHORZ WKDW RI DGGUHVV �����
,I VHW WR *� DV\QFKURQRXV VZLWFKLQJ LV VXSSUHVVHG
IRU DXWRPDWLF UHFORVXUH�

/LPLW YDOXH 'I� IRU V\QFKURQRXV DXWR�UHFORVXUH
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�
DQG* �QR DV\QFKURQRXV DXWR�UHFORVXUH�

� � � � ' ( / � I � 6 < 1 &

+ ]
���� +]
���� +]*

7KH IXUWKHU UHOHDVH FRQGLWLRQV IRU DXWRPDWLF UHFORV�
LQJ DUH VHW XQGHU DGGUHVVHV ���� WR �����

���� 6<1&+5 V\QFKUR�FKHFN� WKH FRQGLWLRQV IRU
V\QFKURQLVP '8� 'I� DQG '� DUH
FKHFNHG EHIRUH UHFORVXUH�

���� 8�!8�� GHDG�EXV FKHFN� WKH IHHGHU �8��
PXVW EH OLYH �8!� UHIHU DGGUHVV
������ WKH EXV�EDU �8�� PXVW EH
GHDG �8�� UHIHU WR DGGUHVV ������

���� 8��8�! GHDG�OLQH FKHFN� WKH IHHGHU �8��
PXVW EH GHDG �8�� UHIHU DGGUHVV
������ WKH EXV�EDU �8�� PXVW EH
OLYH �8!� UHIHU WR DGGUHVV ������

���� 8��8�� GHDG�OLQH DQG GHDG�EXV FKHFN�
WKH IHHGHU �8�� DQG WKH EXV�EDU
�8��PXVW ERWK EHGHDG �8�� UHIHU
WR DGGUHVV ������

���� 29(55,'(DXWRPDWLF UHFORVXUH LV UHOHDVHG
ZLWKRXW DQ\ FKHFN�

7KH ILYH SRVVLEOH UHOHDVH FRQGLWLRQV DUH LQGHSHQ�
GHQW IURP HDFK RWKHU DQG FDQ EH FRPELQHG�
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� � � � 6 < 1 & + 5 �

< ( 6

1 2

6\QFKUR�FKHFN EHIRUH DXWRPDWLF UHFORVXUH

<(6

12

� � � � 8 � ! 8 � �

1 2

< ( 6

'HDG�EXV FKHFN EHIRUH DXWRPDWLF UHFORVXUH

12

<(6

� � � � 8 � � 8 � !

1 2

< ( 6

'HDG�OLQH FKHFN EHIRUH DXWRPDWLF UHFORVXUH

12

<(6

� � � � 8 � � 8 � �

1 2

< ( 6

'HDG�OLQH DQGGHDG�EXV FKHFN EHIRUH DXWRPDWLF UHFORV�
XUH

12

<(6

� � � � 2 9 ( 5 5 , ' (

1 2

< ( 6

2YHUULGH RI DQ\ FKHFN EHIRUH DXWRPDWLF UHFORVXUH

12

<(6

7KH IXUWKHU UHOHDVH FRQGLWLRQV IRU PDQXDO FORVLQJ
DUH VHW XQGHU DGGUHVVHV ���� WR ����� 7KH V\QFKUR�
FKHFN IXQFWLRQ IRU PDQXDO FORVLQJ FDQ EH LQGLYLGXDO�
O\ VZLWFKHG RII RU RQ XQGHU DGGUHVV ����� :KHQ
6<1�0$1�&/ LV VZLWFKHG2))� QR FKHFNV DUH FDUULHG
RXW IRU PDQXDO FORVLQJ�

$ VHSDUDWH IUHTXHQF\ GLIIHUHQFH OLPLW FDQ EH VHW IRU
DV\QFKURQRXV VZLWFKLQJ DIWHU PDQXDO FORVH FRP�
PDQG� $GGUHVV ����0�&���'I�6<1GHILQHV WKH OLPLW
ZLWKLQ ZKLFK WKH IUHTXHQF\ GLIIHUHQFH PXVW OLH ZKHQ
WKH QHWZRUNV DUH UHJDUGHG DV V\QFKURQRXV� $ERYH
WKLV IUHTXHQF\ GLIIHUHQFH� DV\QFKURQRXV FORVLQJ LV
FDUULHG RXW XQGHU FRQVLGHUDWLRQ RI WKH SKDVH DQJOH
GLIIHUHQFH� IUHTXHQF\ GLIIHUHQFH DQG WKH FLUFXLW
EUHDNHU FORVLQJ WLPH� %HORZ WKLV IUHTXHQF\ GLIIHU�
HQFH� WKH V\QFKUR�FKHFN FRQGLWLRQV DV VHW XQGHUDG�
GUHVVHV ����� ����� DQG ���� DUH RQO\ UHOHYDQW� 7KH
VHWWLQJ YDOXH RI DGGUHVV ���� PXVW OLH EHORZ WKDW RI
DGGUHVV ����� ,I VHW WR*� DV\QFKURQRXV VZLWFKLQJ LV
VXSSUHVVHG IRU PDQXDO FORVXUH�

7KH IXUWKHU UHOHDVH FRQGLWLRQV IRU PDQXDO FORVLQJ
DUH VHW XQGHU DGGUHVVHV ���� WR �����

���� 0�&���6<1&+5 V\QFKUR�FKHFN� WKH FRQGL�
WLRQV IRU V\QFKURQLVP '8� 'I�
DQG '� DUH FKHFNHG EHIRUH
UHFORVXUH�

���� 0�&���8�!8�� GHDG�EXV FKHFN� WKH IHHGHU
�8��PXVW EH OLYH �8!� UHIHU WR
DGGUHVV ������ WKH EXV�EDU
�8�� PXVW EH GHDG �8�� UHIHU
WR DGGUHVV ������

���� 0�&���8��8�! GHDG�OLQH FKHFN� WKH IHHGHU
�8�� PXVW EH GHDG �8�� UHIHU
DGGUHVV ������ WKH EXV�EDU
�8��PXVW EH OLYH �8!� UHIHU WR
DGGUHVV ������

���� 0�&���8��8�� GHDG�OLQH DQG GHDG�EXV
FKHFN� WKH IHHGHU �8�� DQG
WKH EXV�EDU �8�� PXVW ERWK
EH GHDG �8�� UHIHU WR DG�
GUHVV ������

���� 0�& 2�5,'( PDQXDO FORVLQJ LV UHOHDVHG
ZLWKRXW DQ\ FKHFN�

7KH ILYH SRVVLEOH UHOHDVH FRQGLWLRQV DUH LQGHSHQ�
GHQW IURP HDFK RWKHU DQG FDQ EH FRPELQHG�www . 
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

� � � � 6 < 1 � 0 $ 1 � & /

2 1

2 ) )

6\QFKURQLVP DQG YROWDJH FKHFN EHIRUH PDQXDO FORVH
FRPPDQG LV
21 VZLWFKHG RQ

2)) VZLWFKHG RII

/LPLW YDOXH 'I� IRU V\QFKURQRXV PDQXDO FORVXUH
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�
DQG* �QR DV\QFKURQRXV PDQXDO VZLWFKLQJ�

� � � � 0 � & � ' I � 6 < 1

+ ]
���� +]
���� +]*

� � � � 0 � & � 6 < 1 & + 5

< ( 6

1 2

6\QFKUR�FKHFN EHIRUH PDQXDO FORVXUH

<(6

12

� � � � 0 � & � 8 � ! 8 � �

1 2

< ( 6

'HDG�EXV FKHFN EHIRUH PDQXDO FORVXUH

12

<(6

� � � � 0 � & � 8 � � 8 � !

1 2

< ( 6

'HDG�OLQH FKHFN EHIRUH PDQXDO FORVXUH

12

<(6

� � � � 0 � & � 8 � � 8 � �

1 2

< ( 6

'HDG�OLQH DQG GHDG�EXV FKHFN EHIRUH PDQXDO FORVXUH

12

<(6

� � � � 0 � & � 2 � 5 , ' (

1 2

< ( 6

2YHUULGH RI DQ\ FKHFN EHIRUH PDQXDO FORVXUH

12

<(6

)LQDOO\� DGGUHVV ���� GHWHUPLQHV WKH WLPH SHULRG�
EHJLQQLQJ IURP WKHPHDVXULQJ UHTXHVW� ZLWKLQ ZKLFK
WKH FKHFN FRQGLWLRQV DV SDUDPHWHUL]HG PXVW EH IXO�
ILOOHG� 7KLV WLPH LV YDOLG IRU DXWRPDWLF UHFORVXUH DV

ZHOO DV IRU PDQXDO FORVXUH� :KHQ WKH FRQGLWLRQV DUH
QRW IXOILOOHG ZLWKLQ WKLV WLPH� FORVLQJ LV EORFNHG� 2QO\
DIWHU D UHQHZHG PHDVXULQJ UHTXHVW WKH WLPH VWDUWV
DJDLQ DQG D QHZ FKHFN LV FDUULHG RXW�

6XSHUYLVLRQ WLPH SHULRG ZLWKLQ ZKLFK WKH FKHFN FRQGL�
WLRQV PXVW EH IXOILOOHG
6PDOOHVW VHWWLQJ YDOXH�
/DUJHVW VHWWLQJ YDOXH�

� � � � 7 6 < 1 � 6 8 3 9

� � � � V ���� V
������ Vwww . 
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

��&��������*�������&��

��� $QQXQFLDWLRQV

����� ,QWURGXFWLRQ

$IWHU D QHWZRUN IDXOW� DQQXQFLDWLRQV DQG PHVVDJHV
SURYLGH D VXUYH\RI LPSRUWDQW IDXOW GDWD DQG WKH IXQF�
WLRQ RI WKH UHOD\� DQG VHUYH IRU FKHFNLQJ VHTXHQFHV
RI IXQFWLRQDO VWHSV GXULQJ WHVWLQJ DQG FRPPLVVLRQ�
LQJ� )XUWKHU� WKH\ SURYLGH LQIRUPDWLRQ DERXW WKH FRQ�
GLWLRQ RI PHDVXUHG GDWD DQG WKH UHOD\ LWVHOI GXULQJ
QRUPDO RSHUDWLRQ�

7R UHDG RXW UHFRUGHG DQQXQFLDWLRQV� QR FRGHZRUG
LQSXW LV QHFHVVDU\�

7KH DQQXQFLDWLRQV JHQHUDWHG LQ WKH UHOD\ DUH SUHV�
HQWHG LQ YDULRXV ZD\V�

��� /(' LQGLFDWLRQV LQ WKH IURQW SODWH RI WKH UHOD\ �)LJ�
XUH �����

��� %LQDU\RXWSXWV �RXWSXW UHOD\V� YLD WKH FRQQHFWLRQV
RI WKH UHOD\�

��� ,QGLFDWLRQV LQ WKH GLVSOD\ RQ WKH IURQW SODWH RU RQ
WKH VFUHHQ RI D SHUVRQDO FRPSXWHU� YLD WKH RSHUDW�
LQJ LQWHUIDFH�

��� 7UDQVPLVVLRQ YLD WKH VHULDO LQWHUIDFH WR ORFDO RU UH�
PRWH FRQWURO IDFLOLWLHV �RSWLRQDO��

0RVW RI WKHVH DQQXQFLDWLRQV FDQ EH UHODWLYHO\ IUHHO\
DOORFDWHG WR WKH /('V DQG ELQDU\ RXWSXWV �VHH 6HF�
WLRQ ����� $OVR� ZLWKLQ VSHFLILF OLPLWDWLRQV� JURXS DQG
PXOWLSOH LQGLFDWLRQV FDQ EH IRUPHG�

7R FDOO XS DQQXQFLDWLRQV RQ WKH RSHUDWRU SDQHO� WKH
IROORZLQJ SRVVLELOLWLHV H[LVW�

��� %ORFN SDJLQJ ZLWK WKH NH\V Â IRUZDUGV RU Ä EDFN�
ZDUGV XS WR DGGUHVV �����

��� 'LUHFW VHOHFWLRQ ZLWK DGGUHVV FRGH� XVLQJ NH\'$�
DGGUHVV � � � � DQG H[HFXWH ZLWK NH\ (�

��� 3UHVV NH\ 0�6 �0 VWDQGV IRU kPHVVDJHVl� 6 IRU
kVLJQDOVl�� WKHQ WKH DGGUHVV ���� DSSHDUV DXWR�
PDWLFDOO\ DV WKH EHJLQQLQJ RI WKH DQQXQFLDWLRQ
EORFNV�

)RU FRQILJXUDWLRQ RI WKH WUDQVIHU RI DQQXQFLDWLRQV WR
D FHQWUDO SURFHVVLQJ GHYLFH RU ORFDOL]HG VXEVWDWLRQ
DXWRPDWLRQ V\VWHP� WKH QHFHVVDU\ GDWD DUH HQWHUHG
LQ EORFN �� �VHH 6HFWLRQ �����

7KH DQQXQFLDWLRQV DUH DUUDQJHG DV IROORZV�

%ORFN �� 2SHUDWLRQDO DQQXQFLDWLRQV� WKHVH DUH
PHVVDJHV ZKLFK FDQ DSSHDU GXULQJ WKH
RSHUDWLRQ RI WKH UHOD\� LQIRUPDWLRQ DERXW
FRQGLWLRQ RI UHOD\ IXQFWLRQV� PHDVXUH�
PHQW GDWD HWF�

%ORFN �� (YHQW DQQXQFLDWLRQV IRU WKH ODVW IDXOW�SLFN�
XS� WULS� UHFORVXUH� H[SLUHG WLPHV� RU VLPL�
ODU� $V GHILQHG� D QHWZRUN IDXOW EHJLQVZLWK
SLFN�XS RI DQ\ IDXOW GHWHFWLRQ RI WKH IHHGHU
SURWHFWLRQ� ,I DXWR�UHFORVH LV FDUULHG RXW�
WKH QHWZRUN IDXOW HQGV DIWHU H[SLU\ RI WKH
ODVW UHFODLP WLPH� WKXV DQ $5�VKRW �RU DOO
VKRWV� RFFXS\ RQO\ RQH IDXOW GDWD VWRUH�
:LWKLQ D QHWZRUN IDXOW� VHYHUDO IDXOW HYHQWV
FDQ RFFXU� IURP SLFN�XS RI DQ\ SURWHFWLRQ
XQWLO GURS�RII�

%ORFN �� (YHQW DQQXQFLDWLRQV IRU WKH SUHYLRXV QHW�
ZRUN IDXOW� DV EORFN ���

%ORFN �� (YHQW DQQXQFLDWLRQV IRU WKH ODVW EXW WZR
QHWZRUN IDXOW� DV EORFN ���

%ORFN �� $QQXQFLDWLRQV IRU &%RSHUDWLRQ VWDWLVWLFV�
WKDW LV FRXQWHUV IRU ILUVW $5 �5$5�� VHFRQG
RU IXUWKHU $5 �'$5��

%ORFN �� ,QGLFDWLRQ RI RSHUDWLRQDO PHDVXUHG YDO�
XHV �YROWDJHV� IUHTXHQF\��

� � � �

$ 1 1 8 1 & , $ 7 , 2 1 6

&RPPHQFHPHQW RI kDQQXQFLDWLRQ EORFNVl

$ FRPSUHKHQVLYH OLVW RI WKH SRVVLEOH DQQXQFLDWLRQV DQG RXWSXW IXQFWLRQV ZLWK WKH DVVRFLDWHG IXQFWLRQ QXPEHU
)1R LV JLYHQ LQ $SSHQGL[ &� ,W LV DOVR LQGLFDWHG WR ZKLFK GHYLFH HDFK DQQXQFLDWLRQ FDQ EH URXWHG�
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

����� 2SHUDWLRQDO DQQXQFLDWLRQV ��� DGGUHVV EORFN ��

2SHUDWLRQDO DQG VWDWXV DQQXQFLDWLRQV FRQWDLQ LQIRU�
PDWLRQ ZKLFK WKH XQLW SURYLGHV GXULQJ RSHUDWLRQ DQG
DERXW WKH RSHUDWLRQ� 7KH\ EHJLQ DW DGGUHVV �����
,PSRUWDQW HYHQWV DQG VWDWXV FKDQJHV DUH FKURQR�
ORJLFDOO\ OLVWHG� VWDUWLQJ ZLWK WKH PRVW UHFHQW PHV�
VDJH� 7LPH LQIRUPDWLRQ LV VKRZQ LQ KRXUV DQG PLQ�
XWHV� 8S WR �� RSHUDWLRQDO LQGLFDWLRQV FDQ EH VWRUHG�
,I PRUH RFFXU� WKH ROGHVW DUH HUDVHG LQ VHTXHQFH�

)DXOWV LQ WKH QHWZRUN DUH RQO\ LQGLFDWHG DV k6\VWHP
)OWl WRJHWKHU ZLWK WKH VHTXHQFH QXPEHU RI WKH
IDXOW� 'HWDLOHG LQIRUPDWLRQ DERXW WKH KLVWRU\ RI WKH
IDXOW LV FRQWDLQHG LQ EORFNV k)DXOW DQQXQFLDWLRQVl� UH�
IHU WR 6HFWLRQ ������

7KH LQSXW RI WKH FRGHZRUG LV QRW UHTXLUHG�

$IWHU VHOHFWLRQ RI WKH DGGUHVV ���� �E\ GLUHFW VHOHF�
WLRQ ZLWK '$ � � � � ( DQG�RU SDJLQJ ZLWK Â RU Ä
DQG IXUWKHU VFUROOLQJ � RU  � WKH RSHUDWLRQDO DQQXQFL�
DWLRQV DSSHDU� 7KH ER[HV EHORZ VKRZ DOO DYDLODEOH
RSHUDWLRQDO DQQXQFLDWLRQV� ,Q HDFK VSHFLILF FDVH� RI
FRXUVH� RQO\ WKH DVVRFLDWHG DQQXQFLDWLRQV DSSHDU LQ
WKH GLVSOD\�

1H[W WR WKH ER[HV EHORZ� WKH DEEUHYLDWHG IRUPV DUH
H[SODLQHG� ,W LV LQGLFDWHG ZKHWKHU DQ HYHQW LV DQ�
QRXQFHG RQ RFFXUUHQFH �& k&RPLQJl� RU D VWDWXV
LV DQQRXQFHG k&RPLQJl DQG k*RLQJl �&�*��

7KH ILUVW OLVWHG PHVVDJH LV� DV H[DPSOH� DVVLJQHG
ZLWK GDWH DQG WLPH LQ WKH ILUVW OLQH� WKH VHFRQG OLQH
VKRZV DQ HYHQW ZLWK WKH FKDUDFWHU & WR LQGLFDWH WKDW
WKLV FRQGLWLRQ RFFXUUHG DW WKH GLVSOD\HG WLPH�

� � � � 2 3 ( 5 $ 7 , 2 1 $ /

$ 1 1 8 1 & , $ 7 , 2 1 6

%HJLQQLQJ RI WKH EORFN k2SHUDWLRQDO
DQQXQFLDWLRQVl

�VW OLQH� 'DWH DQG WLPH RI WKH HYHQW RU VWDWXV
FKDQJH

�QG OLQH� $QQXQFLDWLRQ WH[W� LQ WKH H[DPSOH &RPLQJ

� � � � � � � � � � � � �

/ ( ' U H V H W � &

,I WKH UHDO WLPH FORFN LV QRW DYDLODEOH WKH GDWH LV UHSODFHG E\ 44�44�44� WKH WLPH LV JLYHQ DV UHODWLYH WLPH IURP WKH
ODVW UH�VWDUW RI WKH SURFHVVRU V\VWHP�

'LUHFW UHVSRQVH IURP ELQDU\ LQSXWV�

! 0 D Q X D O & O R V H 0DQXDO FORVH VLJQDO IURP GLVFUHSDQF\ VZLWFK �&�*�

! 8 � 9 7 P F E 9ROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� �IHHGHU Y�W�V�
WULSSHG �&�*�

! 8 � 9 7 P F E 9ROWDJH WUDQVIRUPHU VHFRQGDU\ P�F�E� �EXV�EDU Y�W�V�
WULSSHG �&�*�

! & % $ X [ � / � &LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW SROH /� FORVHG �&�*�

! & % $ X [ � / � &LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW SROH /� FORVHG �&�*�

! & % $ X [ � / � &LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW SROH /� FORVHG �&�*�

! & % $ X [ � � S & &LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW DOO SROHV FORVHG �&�*�

! & % $ X [ � � S & &LUFXLW EUHDNHU DX[LOLDU\ FRQWDFW DQ\ SROH FORVHG �&�*�www . 
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

��&��������*�������&��

! $ Q Q X Q F � � 8VHU GHILQHG DQQXQFLDWLRQ 1R � UHFHLYHG YLD ELQDU\
LQSXW �&�*�

! $ Q Q X Q F � � 8VHU GHILQHG DQQXQFLDWLRQ 1R � UHFHLYHG YLD ELQDU\
LQSXW �&�*�

! $ Q Q X Q F � � 8VHU GHILQHG DQQXQFLDWLRQ 1R � UHFHLYHG YLD ELQDU\
LQSXW �&�*�

! $ Q Q X Q F � � 8VHU GHILQHG DQQXQFLDWLRQ 1R � UHFHLYHG YLD ELQDU\
LQSXW �&�*�

! 6 \ Q F � 6 W D U W ,QLWLDWLRQ RI V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ
YLD ELQDU\ LQSXW �&�*�

! 6 \ Q F � % O R F N 6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ EORFNHG YLD
ELQDU\ LQSXW �&�*�

! 6 \ Q F � V \ Q F K 6\QFKURQLVP FKHFN IXQFWLRQ SURJUDPPHG YLD ELQDU\
LQSXW WR FKHFN V\QFKURQLVP �&�*�

! 6 \ Q F � 8 � ! 8 � � 6\QFKURQLVP FKHFN IXQFWLRQ SURJUDPPHG YLD ELQDU\
LQSXW WR FKHFN OLYH OLQH DQG GHDG EXV �&�*�

! 6 \ Q F � 8 � � 8 � ! 6\QFKURQLVP FKHFN IXQFWLRQ SURJUDPPHG YLD ELQDU\
LQSXW WR FKHFN GHDG OLQH DQG OLYH EXV �&�*�

! 6 \ Q F � 8 � � 8 � � 6\QFKURQLVP FKHFN IXQFWLRQ SURJUDPPHG YLD ELQDU\
LQSXW WR FKHFN GHDG OLQH DQG GHDG EXV �&�*�

! 6 \ Q F � R � U L G H 6\QFKURQLVP FKHFN IXQFWLRQ SURJUDPPHG YLD ELQDU\
LQSXW WR RYHUULGH FKHFN �&�*�

! 6 W D U W $ 5 6WDUWLQJ VLJQDO IURP IHHGHU SURWHFWLRQ IRU $5 �&�*�

! 7 U L S / � $ 5 7ULS VLJQDO SROH /� IURP IHHGHU SURWHFWLRQ IRU $5 �&�*�

! 7 U L S / � $ 5 7ULS VLJQDO SROH /� IURP IHHGHU SURWHFWLRQ IRU $5 �&�*�

! 7 U L S / � $ 5 7ULS VLJQDO SROH /� IURP IHHGHU SURWHFWLRQ IRU $5 �&�*�

! 7 U L S � S $ 5 7ULS VLJQDO VLQJOH�SROH IURP IHHGHU SURWHFWLRQ IRU $5
�&�*�

! 7 U L S � S $ 5 7ULS VLJQDO WKUHH�SROH IURP IHHGHU SURWHFWLRQ IRU $5
�&�*�

! $ 5 % O R F N 5$5 EORFNHG YLD ELQDU\ LQSXW �&�*�

! 5 $ 5 % O R F N 5$5 EORFNHG YLD ELQDU\ LQSXW �&�*�

! � S 5 $ 5 % O R F N 6LQJOH�SROH 5$5 EORFNHG YLD ELQDU\ LQSXW �&�*�

! � S 5 $ 5 % O R F N 7KUHH�SROH 5$5 EORFNHG YLD ELQDU\ LQSXW �&�*�

! ' $ 5 E O R F N '$5 EORFNHG YLD ELQDU\ LQSXW �&�*�

! ' $ 5 D I W � 5 $ 5 &RQWURO VLJQDO YLD ELQDU\ LQSXW� '$5 SHUPLWWHG RQO\
DIWHU XQVXFFHVVIXO 5$5 �&�*�

! & O R V H & P G � % O R $OO FORVH FRPPDQGV EORFNHG YLD ELQDU\ LQSXW �&�*�

! $ 5 5 H V H W $XWR�UHFORVH IXQFWLRQ EORFNHG YLD ELQDU\ LQSXW �&�*�

! & % 5 H D G \ &LUFXLW EUHDNHU UHDG\ LQIRUPDWLRQ YLD ELQDU\ LQSXW �&�
*�
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

*HQHUDO RSHUDWLRQDO DQQXQFLDWLRQV RI WKH GHYLFH�

5 H � V W D U W 5H�VWDUW DQQXQFLDWLRQ RI WKH SURFHVVRU V\VWHP �&�

6 \ V W � ) O W 1HWZRUN IDXOW �&�� GHWDLOHG LQIRUPDWLRQ LQ WKH IDXOW DQ�
QXQFLDWLRQV

/ ( ' U H V H W 6WRUHG /(' LQGLFDWLRQV UHVHW �&�

) O W � 5 H F � R I I )DXOW UHFRUGLQJ VZLWFKHG RII �&�*�

3 D U D P � 5 X Q Q L Q J 3DUDPHWHUV DUH EHLQJ VHW �&�*�

0 D Q X D O & O R V H 0DQXDO FORVH FRPPDQG UHJLVWHUHG �LPSXOVH� �&�

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 �&�*�

$QQXQFLDWLRQV RI PRQLWRULQJ IXQFWLRQV�

) D L O X U H � � 9 )DLOXUH LQ LQWHUQDO VXSSO\ YROWDJH �� 9 �&�*�

) D L O X U H � � 9 )DLOXUH LQ LQWHUQDO VXSSO\ YROWDJH �� 9 �&�*�

) D L O X U H � 9 )DLOXUH LQ LQWHUQDO VXSSO\ YROWDJH � 9 �&�*�

) D L O X U H � 9 )DLOXUH LQ RIIVHW YROWDJH � 9 �&�*�

) D L O X U H 5 . $ )DLOXUH RQ LQSXW�RXWSXW PRGXOH 5.$ �&�*�

$ Q Q X Q F � / R V W $QQXQFLDWLRQV ORVW �EXIIHU RYHUIORZ� �&�

) O W � % X I I � 2 Y H U %XIIHU IRU IDXOW DQQXQFLDWLRQV RYHUIORZ �&�

2 S H U � $ Q Q � , Q Y D 2SHUDWLRQDO DQQXQFLDWLRQV LQYDOLG �&�

) O W � $ Q Q � , Q Y D O )DXOW DQQXQFLDWLRQV LQYDOLG �&�

6 W D W � % X I I � , Q Y %XIIHU IRU RSHUDWLRQ VWDWLVWLFV LQYDOLG �&�*�

/ ( ' % X I I � , Q Y D %XIIHU IRU VWRUHG /('V LQYDOLG �&�*�
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

��&��������*�������&��

& K V � ( U U R U &KHFN�VXP HUURU GHWHFWHG �&�*�

& K V � 6 � ( U U R U &KHFN�VXP HUURU GHWHFWHG IRU SDUDPHWHU VHW $�
QR RSHUDWLRQ SRVVLEOH ZLWK WKLV VHW �&�*�

& K V � 6 � ( U U R U &KHFN�VXP HUURU GHWHFWHG IRU SDUDPHWHU 6HW %�
QR RSHUDWLRQ SRVVLEOH ZLWK WKLV VHW �&�*�

& K V � 6 � ( U U R U &KHFN�VXP HUURU GHWHFWHG IRU SDUDPHWHU VHW &�
QR RSHUDWLRQ SRVVLEOH ZLWK WKLV VHW �&�*�

& K V � 6 � ( U U R U &KHFN�VXP HUURU GHWHFWHG IRU SDUDPHWHU VHW '�
QR RSHUDWLRQ SRVVLEOH ZLWK WKLV VHW �&�*�

2SHUDWLRQDO DQQXQFLDWLRQV RI WKH DXWR�UHFORVH IXQFWLRQ�

$ 5 R I I $XWR�UHFORVH IXQFWLRQ LV VZLWFKHG RII �&�*�

$ 5 L Q R S H U D W L Y $XWR�UHFORVH IXQFWLRQ LQRSHUDWLYH� L�H� FDQQRW EH LQLWL�
DWHG �&�*�

& % Q R W U H D G \ &LUFXLW EUHDNHU QRW UHDG\ IRU WULS���FORVH���F\FOH �&�*�

$ 5 7 � & % ( [ S � &LUFXLW EUHDNHU VXSHUYLVLRQ WLPH H[SLUHG �&�

$ 5 % O R F N � ' \ Q � $5 LV LQWHUQDOO\ G\QDPLFDOO\ EORFNHG �&�*�

� S 7 U L S 3 H U P � $5 SHUPLWV VLQJOH�SROH WULS RI WKH PDLQ SURWHFWLRQ
UHOD\ �&�*�

5 $ 5 = R Q H 5 H O � $5 UHOHDVHV 5$5 ]RQH RI WKH PDLQ SURWHFWLRQ UHOD\
�&�*�

' $ 5 = R Q H 5 H O � $5 UHOHDVHV '$5 ]RQH RI WKH PDLQ SURWHFWLRQ UHOD\
�&�*�

2SHUDWLRQDO DQQXQFLDWLRQV RI WKH V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ�

6 \ Q F � R I I 6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LV VZLWFKHG
RII �&�*�

6 \ Q F � U X Q Q L Q J 6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LV UXQQLQJ
�&�

6 \ Q F � I D X O W \ 6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LV IDXOW\ �&�
*�

6 \ Q F � 7 V X S ( [ S 7LPH VXSHUYLVLRQ RI V\QFKUR�FKHFN IXQFWLRQ KDV
HODSVHG� QR PRUH FORVH UHOHDVH SRVVLEOH �&�

6 \ Q F � 2 Y H U U L G H 6\QFKUR�FKHFN IXQFWLRQ VZLWFKHG WR SURJUDP k2YHU�
ULGHl� L�H� FORVH UHOHDVH ZLWKRXW DQ\ FKHFN �&�*�

6 \ Q F � 8 � ! 8 � � 6\QFKUR�FKHFN FRQGLWLRQ k/LYH OLQH ��� GHDG EXVl LV
IXOILOOHG �&�*�
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

6 \ Q F � 8 � � 8 � ! 6\QFKUR�FKHFN FRQGLWLRQ k'HDG OLQH ��� OLYH EXVl LV
IXOILOOHG �&�*�

6 \ Q F � 8 � � 8 � � 6\QFKUR�FKHFN FRQGLWLRQ k'HDG OLQH ��� GHDG EXVl LV
IXOILOOHG �&�*�

6 \ Q F � 6 \ Q F K U R 6\QFKUR�FKHFN FRQGLWLRQ k6\QFKURQLVPl LV IXOILOOHG
�&�*�

6 \ Q F � % O R F N H G 6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LV EORFNHG
�&�*�

6 \ Q F � 5 H O H D V H &RQGLWLRQV IXOILOOHG� 5HOHDVH WR FORVH �&�

6 \ Q F � & O R V H & P G &ORVH FRPPDQG RI V\QFKURQLVP DQG YROWDJH FKHFN
IXQFWLRQ �&�

6 \ Q F � ' H O � 8 ! 6\QFKUR�FKHFN '8 H[FHHGHG �&�*�

6 \ Q F � ' H O � I ! 6\QFKUR�FKHFN 'I H[FHHGHG �&�*�

6 \ Q F � ' H O � 3 + , ! 6\QFKUR�FKHFN '� H[FHHGHG �&�*�

)XUWKHU PHVVDJHV�

7 D E O H R Y H U I O R Z ,I PRUH PHVVDJHV KDYH EHHQ UHFHLYHG WKH ODVW YDOLG
PHVVDJH LV 7DEOH RYHUIORZ�

( Q G R I W D E O H ,I QRW DOO PHPRU\ SODFHV DUH XVHG WKH ODVW PHVVDJH LV
(QG RI WDEOH�
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

��&��������*�������&��

����� )DXOW DQQXQFLDWLRQV ��� DGGUHVV EORFNV �� WR ��

7KH DQQXQFLDWLRQV ZKLFK RFFXUUHG GXULQJ WKH ODVW
WKUHH QHWZRUN IDXOWV FDQ EH UHDG RII RQ WKH IURQW SDQ�
HO RU YLD WKH RSHUDWLQJ LQWHUIDFH� 7KH LQGLFDWLRQV DUH
UHFRUGHG LQ WKH VHTXHQFH IURP WKH \RXQJHVW WR WKH
ROGHVW XQGHU DGGUHVVHV ����� ���� DQG �����:KHQ
D IXUWKHU IDXOW RFFXUV� WKH GDWD UHODWLQJ WR WKH ROGHVW
DUH HUDVHG� (DFK IDXOW GDWD EXIIHU FDQ FRQWDLQ XS WR
�� DQQXQFLDWLRQV�

,QSXW RI WKH FRGHZRUG LV QRW UHTXLUHG�

7R FDOO XS WKH ODVW IDXOW GDWD� RQH JRHV WR DGGUHVV
���� HLWKHU E\ GLUHFW DGGUHVV '$ � � � � ( RU E\
SDJLQJZLWK WKH NH\V ÂRUÄ � :LWK WKH NH\V � RU  RQH
FDQ SDJH WKH LQGLYLGXDO DQQXQFLDWLRQV IRUZDUGV RU
EDFNZDUGV� (DFK DQQXQFLDWLRQ LV DVVLJQHG ZLWK D
VHTXHQFH LWHP QXPEHU�

)RU WKHVH SXUSRVHV� WKH WHUP kV\VWHP IDXOWl PHDQV
WKH SHULRG IURP VKRUW FLUFXLW LQFHSWLRQ XS WR ILQDO
FOHDUDQFH� ,I DXWR�UHFORVH RFFXUV� WKHQ WKH kV\VWHP
IDXOWl LV ILQLVKHG RQ H[SLU\ RI WKH ODVW UHFODLP RU ORFN�
RXW WLPH� WKDW LV� DIWHU VXFFHVVIXO RU XQVXFFHVVIXO$5�
7KXV WKH WRWDO IDXOW FOHDUDQFH SURFHGXUH LQFOXVLYH
$5�F\FOHV RFFXSLHV RQO\ RQH IDXOW DQQXQFLDWLRQ
VWRUH� :LWKLQ RQH V\VWHP IDXOW� VHYHUDO IDXOW HYHQWV
FDQ KDYH RFFXUUHG� L�H� IURP SLFN�XS RI DQ\ IHHGHU
SURWHFWLRQ XQWLO GURS�RII RI WKH ODVW SLFN�XS�

,Q WKH IROORZLQJ FODULILFDWLRQ� DOO WKH DYDLODEOH IDXOW DQ�
QXQFLDWLRQV DUH LQGLFDWHG� ,Q WKH FDVH RI D VSHFLILF
IDXOW� RI FRXUVH� RQO\ WKH DVVRFLDWHG DQQXQFLDWLRQV
DSSHDU LQ WKH GLVSOD\� $W ILUVW� DQ H[DPSOH LV JLYHQ IRU
D V\VWHP IDXOW� DQG H[SODLQHG�

� � � � / $ 6 7

) $ 8 / 7

%HJLQQLQJ RI WKH EORFN k)DXOW DQQXQFLDWLRQV RI WKH ODVW
V\VWHP IDXOWl

� � � � � � � � � � �

6 \ V W H P ) O W � �

XQGHU LWHP �� WKH GDWH RI WKH V\VWHP IDXOW LV LQGLFDWHG
�SURYLGHG WKH UHDO WLPH FORFN LV DYDLODEOH�� LQ WKH VHFRQG
OLQH WKH FRQVHFXWLYH QXPEHU RI WKH V\VWHP IDXOW

� � � � � � � � � � � � � � �

) D X O W � &

XQGHU LWHP �� WKH WLPH RI WKH EHJLQQLQJ RI WKH IDXOW LV JLY�
HQ �SURYLGHG WKH UHDO WLPH FORFN LV DYDLODEOH�� WLPH UHVR�
OXWLRQ LV � PV

� � � � P V

$ 5 � S L Q S U R J � &

7KH IROORZLQJ LWHPV LQGLFDWH DOO IDXOW DQQXQFLDWLRQV
ZKLFK KDYH RFFXUUHG IURP IDXOW GHWHFWLRQ RI WKH IHHGHU
SURWHFWLRQ XQWLO GURS�RII� LQ FKURQRORJLFDO VHTXHQFH�
7KHVH DQQXQFLDWLRQV DUH WDJJHGZLWK WKH UHODWLYH WLPH LQ
PLOOLVHFRQGV� VWDUWLQJ ZLWK WKH IDXOW GHWHFWLRQ�

� � � � � P V

5 $ 5 7 � � S U X Q � � &

� � � � � � � P V

$ 5 & O R V H & P G � &

� � � � � � � � P V

$ 5 V X F F H V V I X O � &
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

*HQHUDO IDXOW DQQXQFLDWLRQV RI WKH GHYLFH�

6 \ V W � ) O W 6\VWHP IDXOW ZLWK FRQVHFXWLYH QXPEHU

) D X O W %HJLQQLQJ RI IDXOW

' H Y � ' U R S � R I I 'URS�RII RI WKH GHYLFH� JHQHUDO

$QQXQFLDWLRQ RI WKH DXWR�UHFORVH IXQFWLRQ�

$ 5 � S L Q S U R J 6LQJOH�SROH DXWR�UHFORVXUH LV LQLWLDWHG

$ 5 � S L Q S U R J 7KUHH�SROH DXWR�UHFORVXUH LV LQLWLDWHG

$ 5 % O R F N � ' \ Q � $5 LV LQWHUQDOO\ G\QDPLFDOO\ EORFNHG

� S 7 U L S 3 H U P � $5 SHUPLWV VLQJOH�SROH WULS RI WKH PDLQ SURWHFWLRQ
UHOD\

5 $ 5 = R Q H 5 H O � $5 UHOHDVHV 5$5 ]RQH RI WKH PDLQ SURWHFWLRQ UHOD\

5 $ 5 7 � $ F W � U X Q $FWLRQ WLPH IRU 5$5 F\FOH LV UXQQLQJ

5 $ 5 7 � � S U X Q � 6LQJOH�SROH GHDG WLPH IRU 5$5 F\FOH LV UXQQLQJ

5 $ 5 7 � � S U X Q � 7KUHH�SROH GHDG WLPH IRU 5$5 F\FOH LV UXQQLQJ

' $ 5 = R Q H 5 H O � $5 UHOHDVHV '$5 ]RQH RI WKH PDLQ SURWHFWLRQ UHOD\

' $ 5 7 � $ F W � U X Q $FWLRQ WLPH IRU '$5 F\FOH LV UXQQLQJ

' $ 5 7 � � S � U X Q )LUVW WKUHH�SROH GHDG WLPH IRU '$5 F\FOH LV UXQQLQJ

' $ 5 7 � � S � U X Q 6HFRQG WKUHH�SROH GHDG WLPH IRU '$5 F\FOH LV UXQQLQJ

' $ 5 7 � � S � U X Q 7KLUG RU IXUWKHU WKUHH�SROH GHDG WLPH IRU '$5 F\FOH LV
UXQQLQJ

$ 5 7 � 5 H F O � U X Q 5HFODLP WLPH IRU $5 LV UXQQLQJ

$ 5 7 � & % ( [ S � &LUFXLW EUHDNHU VXSHUYLVLRQ WLPH H[SLUHG

( Y � ) O W � 5 H F R J � (YROYLQJ IDXOW LV UHFRJQL]HG

$ 5 6 X F F H V V I X O $XWR�UHFORVXUH KDV EHHQ VXFFHVVIXO

' H I L Q L W � 7 U L S 'HILQLWLYH �ILQDO� WULS FRPPDQG

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

��&��������*�������&��

& % $ O D U P 6 X S S 6XSSUHVVLRQ RI FLUFXLW EUHDNHU RSHUDWLRQ DODUP

6 \ Q F � 0 H D V � 6 W � 6WDUW�WR�PHDVXUH VLJQDO WR V\QFKURQLVP DQG YROWDJH
FKHFN IXQFWLRQ

$ 5 & O R V H & P G � $XWR�UHFORVXUH FRPPDQG

$QQXQFLDWLRQV RI WKH PDQXDO FORVH IXQFWLRQ�

0 D Q X D O & O R V H 0DQXDO FORVH FRPPDQG

$QQXQFLDWLRQV RI WKH V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ�

6 \ Q F � U X Q Q L Q J 6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LV UXQQLQJ

6 \ Q F � I D X O W \ 6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LV IDXOW\

6 \ Q F � 7 V X S ( [ S 7LPH VXSHUYLVLRQ RI V\QFKUR�FKHFN IXQFWLRQ KDV
HODSVHG� QR PRUH FORVH UHOHDVH SRVVLEOH

6 \ Q F � 2 Y H U U L G H 6\QFKUR�FKHFN IXQFWLRQ VZLWFKHG WR SURJUDP k2YHU�
ULGHl� L�H� FORVH UHOHDVH ZLWKRXW DQ\ FKHFN

6 \ Q F � 8 � ! 8 � � 6\QFKUR�FKHFN FRQGLWLRQ k/LYH OLQH ��� GHDG EXVl LV
IXOILOOHG

6 \ Q F � 8 � � 8 � ! 6\QFKUR�FKHFN FRQGLWLRQ k'HDG OLQH ��� OLYH EXVl LV
IXOILOOHG

6 \ Q F � 8 � � 8 � � 6\QFKUR�FKHFN FRQGLWLRQ k'HDG OLQH ��� GHDG EXVl LV
IXOILOOHG

6 \ Q F � 6 \ Q F K U R 6\QFKUR�FKHFN FRQGLWLRQ k6\QFKURQLVPl LV IXOILOOHG

6 \ Q F � % O R F N H G 6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ LV EORFNHG

6 \ Q F � 5 H O H D V H &RQGLWLRQV IXOILOOHG� 5HOHDVH WR FORVH

6 \ Q F � ' H O � 8 ! 6\QFKUR�FKHFN '8 H[FHHGHG

6 \ Q F � ' H O � I ! 6\QFKUR�FKHFN 'I H[FHHGHG

6 \ Q F � ' H O � 3 + , ! 6\QFKUR�FKHFN '� H[FHHGHG

6 \ Q F � & O R V H & P G &ORVH FRPPDQG RI V\QFKURQLVP DQG YROWDJH FKHFN
IXQFWLRQ
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

)XUWKHU PHVVDJHV�

7 D E O H H P S W \ PHDQV WKDW QR IDXOW HYHQW KDV EHHQ UHFRUGHG

7 D E O H R Y H U I O R Z PHDQV WKDW RWKHU IDXOW GDWD KDYH RFFXUUHG� KRZHYHU�
PHPRU\ LV IXOO

7 D E O H V X S H U F H G H G D QHZ IDXOW HYHQW KDV RFFXUUHG GXULQJ UHDG�RXW� SDJH
RQ ZLWK � RU  � WKH GLVSOD\ VKRZV WKH ILUVW DQQXQFL�
DWLRQ LQ WKH DFWXDOL]HG RUGHU

( Q G R I W D E O H ,I QRW DOO PHPRU\ SODFHV DUH XVHG WKH ODVW PHVVDJH LV
(QG RI WDEOH�

7KH GDWD RI WKH VHFRQG WR ODVW V\VWHP IDXOW FDQEH IRXQGXQGHU DGGUHVV ����� 7KH DYDLODEOH DQQXQFLDWLRQV DUH
WKH VDPH DV IRU WKH ODVW IDXOW�

� � � � � Q G 7 2 / $ 6 7

) $ 8 / 7

%HJLQQLQJ RI WKH EORFN k)DXOW DQQXQFLDWLRQV RI
WKH VHFRQG WR ODVW V\VWHP IDXOWl

HWF�

7KHGDWD RI WKH WKLUG WR ODVW V\VWHP IDXOW FDQEH IRXQGXQGHU DGGUHVV ����� 7KH DYDLODEOH DQQXQFLDWLRQV DUH WKH
VDPH DV IRU WKH ODVW IDXOW�

� � � � � U G 7 2 / $ 6 7

) $ 8 / 7

%HJLQQLQJ RI WKH EORFN k)DXOW DQQXQFLDWLRQV RI
WKH WKLUG WR ODVW V\VWHP IDXOWl

HWF�
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

��&��������*�������&��

����� &LUFXLW EUHDNHU RSHUDWLRQ VWDWLVWLFV ��� DGGUHVV EORFN ��

7KH QXPEHU RI DXWR�UHFORVH DWWHPSWV LV FRXQWHG�
VHSDUDWHO\ IRU VLQJOH�SROH 5$5� WKUHH�SROH 5$5 �ILUVW
VKRW� DQG WKUHH�SROH '$5 �IXUWKHU VKRWV�� &RXQWHU
VWDWXV DUH VHFXUHG DJDLQVW DX[LOLDU\ YROWDJH IDLOXUH
DQG FDQ EH UHDG RII XQGHU DGGUHVV ����� 7KH DG�
GUHVV FDQ EH UHDFKHG E\ GLUHFW DGGUHVVLQJ '$
� � � � ( RU E\ SDJLQJ ZLWK WKH NH\V Â RU Ä XQWLO DG�

GUHVV ���� LV UHDFKHG� 7KH FRXQWHUV FDQ EH FDOOHG
XS XVLQJ WKH NH\ � IRU IRUZDUGV SDJLQJ RU  IRU EDFN�
ZDUGV SDJLQJ�

(QWU\ RI WKH FRGHZRUG LV QRW UHTXLUHG IRU UHDG�RII RI
FRXQWHU VWDWHV�

� � � � & % 2 3 ( 5 $ 7 �

6 7 $ 7 , 6 7 , & 6

%HJLQQLQJ RI WKH EORFN k&LUFXLW EUHDNHU RSHUDWLRQ
VWDWLVWLFVl

1XPEHU RI DXWR�UHFORVH DWWHPSWV DIWHU VLQJOH�
SROH WULS� H�J� ��

� � � � 5 $ 5 � S R O H  

� �

3DJH RQ ZLWK NH\ � WR JHW IXUWKHU FRXQWHU VWDWHV�

1XPEHU RI DXWR�UHFORVH DWWHPSWV DIWHU WKUHH�SROH
WULS� �VW $5 F\FOH �5$5�� � � � 5 $ 5 � S R O H  

1XPEHU RI DXWR�UHFORVH DWWHPSWV DIWHU WKUHH�SROH
WULS� IXUWKHU $5 F\FOHV �'$5�

� � � � ' $ 5 � S R O H  

7KH PD[LPXP YDOXHV RI WKH FRXQWHUV DUH�
��� 5$5 �SROH� 5$5 �SROH� '$5 �SROH � GLJLWV

7KH FRXQWHUV FDQ EH UHVHW WR � LQ EORFN �� �VHH 6HFWLRQ �������
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

����� 5HDG�RXW RI RSHUDWLRQDO PHDVXUHG YDOXHV ��� DGGUHVV EORFN ��

7KH VWHDG\ VWDWH UPV RSHUDWLQJ YDOXHV FDQ EH UHDG
RXW DW DQ\ WLPH XQGHU WKH DGGUHVV ����� 7KH DG�
GUHVV FDQ EH FDOOHG XS GLUHFWO\ XVLQJ '$ � � � � (
RU E\ SDJLQJ ZLWK Â RU Ä� 7KH LQGLYLGXDO PHDVXUHG
YDOXHV FDQ EH IRXQG E\ IXUWKHU SDJLQJ ZLWK � RU  �
(QWU\ RI WKH FRGHZRUG LV QRW QHFHVVDU\� 7KH YDOXHV
ZLOO EH XSGDWHG LQ DSSUR[LPDWHO\ � VHFRQGV LQWHU�
YDOV�

7KH GDWD DUH GLVSOD\HG LQ SULPDU\ DQG VHFRQGDU\
YDOXHV� 7R HQVXUH FRUUHFW SULPDU\ YDOXHV� WKH UDWHG
GDWD PXVW EH HQWHUHG WR WKH GHYLFH XQGHU DGGUHVV
EORFN �� DV GHVFULEHG LQ 6HFWLRQ ������

,Q WKH IROORZLQJ H[DPSOH� VRPH W\SLFDO YDOXHV KDYH
EHHQ LQVHUWHG� ,Q SUDFWLFH WKH DFWXDO YDOXHV DSSHDU�
9DOXHV RXWVLGH WKH RSHUDWLRQ UDQJH RI WKH UHOD\ DUH
LQGLFDWHG ZLWK 4444�

� � � � 2 3 ( 5 $ 7 , 2 1 $ /

0 ( $ 6 8 5 ( ' 9 $ / 8 ( 6

%HJLQQLQJ RI WKH EORFN k2SHUDWLRQDO PHDVXUHG
YDOXHVl

8VH � NH\ WR PRYH WR WKH QH[W DGGUHVV ZLWK WKH QH[W PHDVXUHG YDOXH�

� � � � 0 ( $ 6 � 9 $ / 8 (

8 �  � � � � � 9

3DJH RQ ZLWK WKH � NH\ WR UHDG RII WKH QH[W DGGUHVV
ZLWK WKH QH[W PHDVXUHG YDOXH� RU SDJH EDFN ZLWK  �

2QH DGGUHVV LV DYDLODEOH IRU HDFK PHDVXUHG YDOXH�
7KH YDOXHV FDQ EH UHDFKHG DOVR E\ GLUHFW DGGUHVVLQJ
XVLQJ NH\ '$ IROORZHG E\ WKH DGGUHVV QXPEHU DQG
H[HFXWH ZLWK (�

7KH SULPDU\ YDOXHV �DGGUHVVHV ���� DQG ����� DUH
UHODWHG WR WKH SULPDU\ UDWHG YDOXHV DV SDUDPHWHUL]HG
XQGHU DGGUHVVHV ���� �IRU 8

1

� �UHIHU WR 6HFWLRQ
�������

7KH YROWDJHV DQG YROWDJH GLIIHUHQFH DUH SKDVH���
SKDVH RU SKDVH���HDUWK� GHSHQGHQW RI WKH FRQQHFWHG
YROWDJH�

� � � � 0 ( $ 6 � 9 $ / 8 (

8 �  � � � � � 9

� � � � 0 ( $ 6 � 9 $ / 8 (

8 � S U L P  � � � � � N 9

� � � � 0 ( $ 6 � 9 $ / 8 (

8 � S U L P  � � � � � N 9

� � � � 0 ( $ 6 � 9 $ / 8 (

I �  � � � � � + ]

� � � � 0 ( $ 6 � 9 $ / 8 (

I �  � � � � � + ]

� � � � 0 ( $ 6 � 9 $ / 8 (

G B X  � � � � 9

� � � � 0 ( $ 6 � 9 $ / 8 (

G B I  � � � � + ]

� � � � 0 ( $ 6 � 9 $ / 8 (
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

��&��������*�������&��

��� 2SHUDWLRQDO FRQWURO IDFLOLWLHV

'XULQJRSHUDWLRQ RI WKH SURWHFWLRQ UHOD\ LWPD\ EHGH�
VLUHG WR LQWHUYHQH LQ IXQFWLRQV RU DQQXQFLDWLRQVPDQ�
XDOO\ RU IURPV\VWHP FULWHULD� �9.��� FRPSULVHV IDFL�
OLWLHV� H�J� WR UH�DGMXVW WKH UHDO WLPH FORFN� WR HUDVH
VWRUHG LQIRUPDWLRQV DQGHYHQW FRXQWHUV� WR VZLWFK RQ
RU RII SDUWLDO IXQFWLRQV XQGHU VSHFLILF FRQGLWLRQV� RU
WR FKDQJH RYHU SUHVHOHFWHG VHWV RI IXQFWLRQ SDUDPH�
WHUV�

7KH IXQFWLRQV FDQ EH FRQWUROOHG IURP WKH RSHUDWLQJ
SDQHO RQ WKH IURQW RI WKH GHYLFH� YLD WKH RSHUDWLQJ LQ�
WHUIDFH LQ WKH IURQW DV ZHOO DV YLD ELQDU\ LQSXWV�

,Q RUGHU WR FRQWURO IXQFWLRQV YLD ELQDU\ LQSXWV LW LV
QHFHVVDU\ WKDW WKH ELQDU\ LQSXWV KDYH EHHQ PDU�
VKDOOHG WR WKH FRUUHVSRQGLQJ VZLWFKLQJ IXQFWLRQV
GXULQJ LQVWDOODWLRQ RI WKH GHYLFH DQG WKDW WKH\ KDYH
EHHQ FRQQHFWHG �UHIHU WR 6HFWLRQ ����� 0DUVKDOOLQJ
RI WKH ELQDU\ LQSXWV��

7KH FRQWURO IDFLOLWLHV EHJLQ ZLWK DGGUHVV EORFN �����
7KLV DGGUHVV LV UHDFKHG

��� E\ EORFN SDJLQJ ZLWK WKH NH\V Â IRUZDUGV RU Ä
EDFNZDUGV XS WR DGGUHVV ����� RU

��� E\ GLUHFW VHOHFWLRQ ZLWK DGGUHVV FRGH� XVLQJ NH\
'$� DGGUHVV � � � � DQG H[HFXWH ZLWK NH\ (�

� � � � ' ( 9 , & (

& 2 1 7 5 2 /
%HJLQQLQJ RI WKH EORFN k'HYLFH FRQWUROl

����� $GMXVWLQJ DQG V\QFKURQL]LQJ WKH UHDO WLPH FORFN ��� DGGUHVV EORFN ��

7KH GDWH DQG WLPH FDQ EH DGMXVWHG DW DQ\ WLPH GXU�
LQJ RSHUDWLRQ DV ORQJ DV WKH UHDO WLPH FORFN LV RSHUD�
WLYH� 6HWWLQJ LV FDUULHG RXW LQ EORFN �� ZKLFK LV
UHDFKHG E\ GLUHFW DGGUHVVLQJ '$ � � � � ( RU E\
SDJLQJ ZLWK Â DQG Ä� ,QSXW RI WKH FRGHZRUG LV UH�
TXLUHG WR FKDQJH WKH GDWD�

6HOHFWLRQ RI WKH LQGLYLGXDO DGGUHVVHV LV E\ IXUWKHU
VFUROOLQJ XVLQJ �  DV VKRZQ EHORZ� (DFK PRGLILFD�
WLRQ PXVW EH FRQILUPHG ZLWK WKH HQWHU NH\ (�

� � � � � � � � � �

� � � � � � � �

� � � � 6 ( 7 7 , 1 *

5 ( $ / 7 , 0 ( & / 2 & .
%HJLQQLQJ RI WKH EORFN k6HWWLQJ WKH UHDO WLPH FORFNl�
&RQWLQXH ZLWK ��

$W ILUVW� WKH DFWXDO GDWH DQG WLPH DUH GLVSOD\HG�
&RQWLQXH ZLWK ��

� � � � ' $ 7 (
(QWHU WKH QHZ GDWH� � GLJLWV IRU GD\� � GLJLWV IRU PRQWK
DQG � GLJLWV IRU \HDU �LQFOXGLQJ FHQWXU\�� XVH WKH RUGHU
DV FRQILJXUHG XQGHU DGGUHVV ���� �6HFWLRQ ������� EXW
DOZD\V XVH D GRW IRU VHSDUDWRU�
''�00�<<<< RU 00�''�<<<<

� � � � 7 , 0 ( (QWHU WKH QHZ WLPH� KRXUV� PLQXWHV� VHFRQGV� HDFK
ZLWK � GLJLWV� VHSDUDWHG E\ D GRW�
++�00�66

� � � � ' , ) ) � 7 , 0 (
8VLQJ WKH GLIIHUHQFH WLPH� WKH FORFN LV VHW IRUZDUGV E\
WKH HQWHUHG WLPH� RU EDFNZDUGV XVLQJ WKH ���� NH\�
7KH IRUPDW LV WKH VDPH DV ZLWK WKH WLPH VHWWLQJ DERYH�www . 
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2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�

&��������*�������&����

����� (UDVLQJ VWRUHG DQQXQFLDWLRQV DQG FRXQWHUV ��� DGGUHVV EORFN ��

7KH VWDWLVWLFDO LQGLFDWLRQV �6HFWLRQ ������ DGGUHVV
����� DUH VWRUHG LQ ((3520V LQ WKH GHYLFH� 7KH\
DUH QRW WKHUHIRUH HUDVHG LI WKH DX[LOLDU\ SRZHU VXSSO\
IDLOV� $GGLWLRQDOO\� DQQXQFLDWLRQV DQG WKH VWDWXV RI
WKH /('PHPRULHV DUH VWRUHG LQ19���5$0V DQG WKXV
VDYHG SURYLGHG WKH EDFN�XS EDWWHU\ LV LQVWDOOHG�
7KHVH VWRUHV FDQ EH FOHDUHG LQ EORFN ��� %ORFN �� LV
FDOOHG XSE\SDJLQJZLWK WKH NH\V ÂRUÄRU GLUHFWO\ E\
NH\LQJ LQ WKH FRGH '$ � � � � (� :LWK WKH H[FHSWLRQ

RI UHVHWWLQJ WKH /(' LQGLFDWLRQV �DGGUHVV ������ FR�
GHZRUG HQWU\ LV QHFHVVDU\ WR HUDVH WKH VWRUHG LWHPV�
5HVHW LV VHSDUDWH IRU WKH GLIIHUHQW JURXSV RI FRXQW�
HUV� PHPRULHV DQG DQQXQFLDWLRQV� 2QH UHDFKHV WKH
LQGLYLGXDO LWHPV E\ SDJLQJ �  � (UDVXUH UHTXLUHV
FRQILUPDWLRQ ZLWK WKH NH\ -�<� 7KH GLVSOD\ WKHQ FRQ�
ILUPV WKH HUDVXUH� ,I HUDVXUH LV QRW UHTXLUHG� SUHVV
NH\ 1 RU VLPSO\ SDJH RQ�

� � � �

5 ( 6 ( 7
%HJLQQLQJ RI EORFN k5HVHWl

5HTXHVW ZKHWKHU WKH &% RSHUDWLRQ FRXQWHUV VKRXOG
EH VHW WR ]HUR

� � � � 5 ( 6 ( 7

& 2 8 1 7 ( 5 6 "

� � � � 5 ( 6 ( 7

/ ( ' "

� � � � 5 ( 6 ( 7

2 3 ( 5 $ 7 � $ 1 1 8 1 & � "

� � � � 5 ( 6 ( 7

) $ 8 / 7 $ 1 1 8 1 & � "

5HTXHVW ZKHWKHU WKH /(' PHPRULHV VKRXOG EH UHVHW

5HTXHVW ZKHWKHU WKH RSHUDWLRQDO DQQXQFLDWLRQ EXIIHU
VWRUH VKRXOG EH HUDVHG

5HTXHVW ZKHWKHU WKH IDXOW DQQXQFLDWLRQ EXIIHU VWRUH
VKRXOG EH HUDVHG

'XULQJ HUDVXUH RI WKH VWRUHV WKH GLVSOD\ VKRZV 7$6. ,1 352*5(66� $IWHU HUDVXUH WKH UHOD\ DFNQRZOHGJHV
HUDVXUH� H�J�

� � � � 5 ( 6 ( 7

( ; ( & 8 7 ( '

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



2SHUDWLQJ LQVWUXFWLRQV�9.��� 9�
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����� 2II�2Q FRQWURO RI SDUW IXQFWLRQV RI WKH GHYLFH

'XULQJ RSHUDWLRQ RI WKH GHYLFH LW PD\ EH GHVLUHG WR
FRQWURO WKH UHOD\ PDQXDOO\ RU IURP V\VWHP FULWHULD�
WHPSRUDULO\ WR VZLWFK RII SDUWLDO IXQFWLRQV RI WKH UHOD\
RU WR VZLWFK WKHP RQ RQO\ XQGHU VSHFLILF FRQGLWLRQV�
([DPSOHVPD\ EH WKH VZLWFKLQJ RQ RU RII RI WKH DXWR�
UHFORVH V\VWHP ZKHQ D WUDQVIHU EXV LV EHLQJ XVHG�
GHSHQGHQW XSRQ ZKHWKHU D WUDQVIRUPHU RU OLQH
EUDQFK LV VZLWFKHG WR WKH WUDQVIHU�

7KH UHOD\ DOORZV SDUWLDO IXQFWLRQV WR EH VZLWFKHG RQ
RU RII YLD ELQDU\ LQSXWV RU PDQXDO RSHUDWLRQ YLD WKH
LQWHJUDWHG RSHUDWRU SDQHO RU YLD WKH RSHUDWLQJ LQWHU�
IDFH DW WKH IURQW XVLQJ D SHUVRQDO FRPSXWHU�

)RU VZLWFKLQJ YLD ELQDU\ LQSXWV LW LV� RI FRXUVH� QHFHV�
VDU\ WKDW WKH ELQDU\ LQSXWV KDYH EHHQ PDUVKDOOHG WR
WKH FRUUHVSRQGLQJ VZLWFKLQJ IXQFWLRQV� )XUWKHU�
PRUH� LW PXVW EH QRWHG WKDW D ELQDU\ LQSXW LV UHTXLUHG
IRU HDFK IXQFWLRQ� VZLWFKLQJ RII DQG VZLWFKLQJ RQ�
7KH VZLWFKLQJ FRPPDQG LV VWRUHG LQ WKH UHOD\ DQG
SURWHFWHG DJDLQVW DX[LOLDU\ YROWDJH IDLOXUH �WKH IXQF�
WLRQ RI D EL�VWDEOH VWRUH�� 7KH FRPPDQG FDQ EH DQ�
QXQFLDWHG YLD DQ DQQXQFLDWLRQ UHOD\ RU /(' GLVSOD\�

)RU VZLWFKLQJ YLD WKH LQWHJUDWHG RSHUDWRU SDQHO RU
WKH IURQW LQWHUIDFH� D FRGH ZRUG LV QHFHVVDU\� 7KH
FRQWURO IXQFWLRQV DUH IRXQG DW WKH EHJLQQLQJ RI WKH
SDUDPHWHU EORFN RI HDFKSURWHFWLRQ RU VXSSOHPHQWD�
U\ IXQFWLRQ� 7KH VZLWFK FRQGLWLRQ VKRZQ LQ WKH GLV�
SOD\ FDQ EH FKDQJHG RYHU XVLQJ WKH k1Rl���NH\ 1�
7KH RSSRVLWH VZLWFK FRQGLWLRQ WKHQ DSSHDUV LQ WKH
GLVSOD\� (DFK FKDQJH RI FRQGLWLRQ PXVW EH FRQ�
ILUPHG ZLWK WKH (���NH\� 7KH FKDQJH�RYHU LV ILUVW UH�
FRUGHG LQ WKH UHOD\ ZKHQ FRGHZRUG RSHUDWLRQ KDV
EHHQ WHUPLQDWHG� 7KLV LV GRQH E\ WKH NH\ FRPELQD�
WLRQ ) (� L�H� GHSUHVVLQJ WKH IXQFWLRQ NH\ ) IROORZHG
E\ WKH HQWU\ NH\ (� 7KH GLVSOD\ VKRZV WKH TXHVWLRQ
k6$9( 1(: 6(77,1*6"l� &RQILUP ZLWK WKH
k<HVl���NH\ -�< WKDW WKH QHZ VHWWLQJV VKDOO EHFRPH
YDOLG QRZ� 7KH VZLWFKHG FRQGLWLRQV DUH WKHQ SHUPD�
QHQWO\ VWRUHG LQ ((3520V DQG SURWHFWHG DJDLQVW
DX[LOLDU\ YROWDJH IDLOXUH� WKH GLVSOD\ FRQILUPV k1(:
6(77,1*66$9('l� ,I \RX SUHVV WKH k1Rl���NH\1 LQ�
VWHDG� FRGHZRUG RSHUDWLRQ ZLOO EH DERUWHG� L�H� DOO DO�
WHUDWLRQV ZKLFK KDYH EHHQ FKDQJHG VLQFH WKH ODVW
FRGHZRUG HQWU\ DUH ORVW� 7KXV� HUURQHRXV DOWHUDWLRQV
FDQ EH PDGH LQHIIHFWLYH�

$ IXQFWLRQ LV VZLWFKHG 21 ZKHQ WKH RQ���FRPPDQG
KDV EHHQ JLYHQ E\ ERWK WKH ELQDU\ LQSXW $1' DOVR
IURP WKH RSHUDWRU SDQHO RU LQWHUIDFH�

$ IXQFWLRQ LV VZLWFKHG 2)) ZKHQ WKH RII���FRPPDQG
LV JLYHQ E\ (,7+(5 WKH ELQDU\ LQSXW 25 IURP WKH RS�
HUDWRU SDQHO RU WKH RSHUDWLQJ LQWHUIDFH� 7KXV LW LV HQ�
VXUHG WKDW D SDUWLDO IXQFWLRQ FDQ RQO\ EH VZLWFKHG RQ
IURP WKDW SODFH ZKHUH LW ZDV SUHYLRXVO\ VZLWFKHG RII�

&RQWURO LQSXWV ZKLFK DUH QRW PDUVKDOOHG WR D ELQDU\
LQSXW DUH UHJDUGHG� IURP WKDW ORFDWLRQ� DV VZLWFKHG
RQ� VR WKDW FKDQJH RI WKH FRQGLWLRQ LV SRVVLEOH IURP
WKH RSHUDWRU SDQHO RU WKH RSHUDWLQJ LQWHUIDFH�

$W WKH RSHUDWRU SDQHO DQG WKHRSHUDWLQJ LQWHUIDFH WKH
IDFWRU\ VHWWLQJ LV HTXDOO\ WKDW DOO SDUWLDO IXQFWLRQV DUH
VZLWFKHG RQ� VR WKDW VZLWFKLQJ YLD ELQDU\ LQSXWV LV
SRVVLEOH�

7KH FRPSOHWLRQ RI D VZLWFKLQJ FRPPDQG LV� LQGH�
SHQGHQW RI LWV FDXVH� RXWSXW DV DQ RSHUDWLRQDO DQ�
QXQFLDWLRQ�

��� k�IXQFWLRQ� RIIl &RPHV DW WKH LQVWDQW RI
VZLWFK�RII�

��� k�IXQFWLRQ� RIIl *RHV DW WKH LQVWDQW WKDW LW LV
VZLWFKHG RQ�

7KHVH DQQXQFLDWLRQV DUH OLVWHG LQ EORFN �� XQGHU
23(5$7,21$/ $1181&,$7,216 DQG FDQ DOVR EH
WUDQVPLWWHG YLD WKH /6$ LQWHUIDFH WR D FHQWUDO FRP�
SXWHU� $OVR WKH\ FDQ EH PDUVKDOOHG DV ELQDU\ RXW�
SXWV� WKH VLJQDO UHOD\ WKHQ LQGLFDWHV WKH VZLWFKHG�RII
FRQGLWLRQ�

)RU DQQXQFLDWLRQV RQH PXVW GLIIHUHQWLDWH�

��� 'LUHFW FRQILUPDWLRQ RI D ELQDU\ LQSXW LV DYDLODEOH DV
ORQJ DV WKH FRUUHVSRQGLQJ ELQDU\ LQSXW LV HQHU�
JL]HG� ,W FDQ EH RXWSXW YLD D VLJQDO UHOD\ RU /('� ,Q
WKH VXPPDU\ RI DOO DQQXQFLDWLRQV �$SSHQGL[ &�
WKHVH DQQXQFLDWLRQV DUH LGHQWLILHG ZLWK D 
!
 V\P�
ERO�

��� 7KH FRPSOHWLRQ LQGLFDWLRQ RI WKH VZLWFKHG�RII FRQ�
GLWLRQ LV VLJQDOL]HG LQGHSHQGHQWO\ RI WKH VRXUFH RI
WKH FRPPDQG� ,W DSSHDUV �k&RPHVl� DW WKH LQVWDQW
RI VZLWFK�RII DQG GLVDSSHDUV �k*RHVl� DW WKH LQ�
VWDQW RI VZLWFKLQJ RQ�

7KH IROORZLQJ VXUYH\ VKRZV WKH FRQWURO IXQFWLRQV
DQG DOVR LQGLFDWHV ZKLFK FRQILUPDWLRQ LQGLFDWLRQV
DUH JHQHUDWHG�
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%LQDU\ LQSXW &RPSOHWLRQ LQGLFDWLRQ
FRQILUPDWLRQ �
FRPHV
 DQG 
JRHV
�

� � � � ) $ 8 / 7 5 ( & �

2 1

2 ) )

)DXOW UHFRUGLQJ IXQFWLRQ

�� !)OW�5HF� RQ

�� !)OW�5HF� RII ��� )OW�5HF� RII

� � � � $ 5 ) 8 1 & 7

2 1

2 ) )

$XWR�UHFORVH IXQFWLRQ

�� !$5 RQ

�� !$5 RII ��� $5 RII

� � � � 6 < 1 & � & + ( & .

2 1

2 ) )

6\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ

�� !6\QF&KFN RQ

�� !6\QF&KFN RII ��� 6\QF� RII

,I V\QFKURQLVP FKHFN IXQFWLRQ LV VZLWFKHG RII
HDFK PDQXDO RU DXWRPDWLF FORVXUH LV FDUULHG RXW
ZLWKRXW V\QFKURQLVP FKHFN�

� :DUQLQJ
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����� 6HOHFWLRQ RI SDUDPHWHU VHWV ��� DGGUHVV EORFN ��

8S WR � GLIIHUHQW VHWV RI SDUDPHWHUV FDQ EH VHOHFWHG
IRU WKH IXQFWLRQDO SDUDPHWHUV� L�H� WKH DGGUHVVHV
DERYH ���� DQG EHORZ ����� 7KHVH SDUDPHWHU VHWV
FDQ EH VZLWFKHG RYHU GXULQJ RSHUDWLRQ� ORFDOO\ XVLQJ
WKH RSHUDWRU SDQHO RU YLD WKH RSHUDWLQJ LQWHUIDFH XV�
LQJ D SHUVRQDO FRPSXWHU� RU DOVR UHPRWHO\ XVLQJ
ELQDU\ LQSXWV�

7KH ILUVW SDUDPHWHU VHW LV LGHQWLILHG DV VHW $� WKHRWKHU
VHWV DUH %� & DQG '� (DFK RI WKHVH VHWV KDV EHHQ VHW
GXULQJ SDUDPHWHUL]LQJ �6HFWLRQ �������� SURYLGHG
WKH VZLWFK�RYHU IDFLOLW\ LV XVHG�

������� 5HDG�RXW RI VHWWLQJV RI D SDUDPHWHU
VHW

,Q RUGHU WR ORRN XS WKH VHWWLQJV RI D SDUDPHWHU VHW LQ
WKH GLVSOD\ LW LV VXIILFLHQW WR JR WR DQ\ DGGUHVV RI WKH
IXQFWLRQ SDUDPHWHUV �L�H� DGGUHVVHV DERYH ���� DQG
EHORZ ������ HLWKHU E\ GLUHFW DGGUHVVLQJ XVLQJ NH\
'$� HQWHULQJ WKH IRXU�ILJXUH DGGUHVV FRGH DQG WHUPL�
QDWLQJZLWK HQWHU NH\(� RU E\SDJLQJ WKURXJK WKHGLV�
SOD\ ZLWK Â RU Ä� <RX FDQ VZLWFK RYHU WR ORRN XS D GLI�
IHUHQW SDUDPHWHU VHW� H�J�

��� 3UHVV NH\ FRPELQDWLRQ ) �� L�H� ILUVW WKH IXQFWLRQ
NH\ ) DQG WKHQ WKH QXPEHU NH\ �� $OO GLVSOD\HG
SDUDPHWHUV QRZ UHIHU WR SDUDPHWHU VHW %�

7KH SDUDPHWHU VHW LV LQGLFDWHG LQ WKH GLVSOD\ E\ D
OHDGLQJ FKDUDFWHU �$ WR '� EHIRUH WKH DGGUHVV QXP�
EHU LQGLFDWLQJ WKH SDUDPHWHU VHW LGHQWLILFDWLRQ�

7KH FRUUHVSRQGLQJ SURFHGXUH LV XVHG IRU WKH RWKHU
SDUDPHWHU VHWV�

- .H\ FRPELQDWLRQ ) ��
DFFHVV WR SDUDPHWHU VHW $

- .H\ FRPELQDWLRQ ) ��
DFFHVV WR SDUDPHWHU VHW %

- .H\ FRPELQDWLRQ ) ��
DFFHVV WR SDUDPHWHU VHW &

- .H\ FRPELQDWLRQ ) ��
DFFHVV WR SDUDPHWHU VHW '

7KH UHOD\ RSHUDWHV DOZD\V ZLWK WKH DFWLYH SDUDPHWHU
VHW HYHQ GXULQJ UHDG�RXW RI WKH SDUDPHWHUV RI DQ\
GHVLUHG SDUDPHWHU VHW� 7KH FKDQJH�RYHU SURFHGXUH
GHVFULEHG KHUH LV� WKHUHIRUH� RQO\ YDOLG IRU UHDG�RXW
RI SDUDPHWHUV LQ WKH GLVSOD\�

������� &KDQJH�RYHU RI WKH DFWLYH SDUDPHWHU
VHW IURP WKH RSHUDWLQJ SDQHO

)RU FKDQJH RYHU WR D GLIIHUHQW SDUDPHWHU VHW� L�H� LI
D GLIIHUHQW VHW VKDOO EH DFWLYDWHG� WKH DGGUHVV EORFN
�� LV WR EH XVHG� )RU WKLV� FRGHZRUG HQWU\ LV UH�
TXLUHG�

7KH EORFN IRU SURFHVVLQJ SDUDPHWHU VHWV LV UHDFKHG
E\ SUHVVLQJ WKH GLUHFW DGGUHVV NH\ '$ IROORZHG E\
WKH DGGUHVV � � � � DQG HQWHU NH\ ( RU E\ SDJLQJ
WKURXJK WKH GLVSOD\ ZLWK Â RU Ä� 7KH KHDGLQJ RI WKH
EORFN ZLOO DSSHDU�

� � � � 3 $ 5 $ 0 ( 7 ( 5

& + $ 1 * ( � 2 9 ( 5
%HJLQQLQJ RI WKH EORFN k3DUDPHWHU FKDQJH�RYHUl�
SURFHVVLQJ RI SDUDPHWHU VHWV

,W LV SRVVLEOH WR VFUROO WKURXJK WKH LQGLYLGXDO DGGUHVV�
HV XVLQJ WKH � NH\ RU WR VFUROO EDFNZDUGV ZLWK  �

$GGUHVV ���� VKRZV WKH DFWXDOO\ DFWLYH SDUDPHWHU
VHW ZLWK ZKLFK WKH UHOD\ RSHUDWHV�

,Q RUGHU WR VZLWFK�RYHU WR D GLIIHUHQW SDUDPHWHU VHW
VFUROO RQ ZLWK � WR DGGUHVV ����� 8VLQJ WKH
k1Rl���NH\1 \RX FDQ FKDQJH WR DQ\ GHVLUHG SDUDP�
HWHU VHW� DOWHUQDWLYHO\� \RX FDQ GHFLGH WKDW WKH SD�
UDPHWHU VHWV DUH WR EH VZLWFKHG RYHU IURP ELQDU\ LQ�
SXWV� ,I WKH GHVLUHG VHW RU SRVVLELOLW\ DSSHDUV LQ WKH
GLVSOD\� SUHVV WKH HQWHU NH\ (�

$V ZLWK HYHU\ VHWWLQJV RI WKH GHYLFH IRU ZKLFK FRGH�
ZRUG LQSXW LV QHFHVVDU\� FRGHZRUG RSHUDWLRQ PXVW
EH WHUPLQDWHG� 7KLV LV GRQH E\ XVLQJ WKH NH\ FRPEL�
QDWLRQ ) (� L�H� GHSUHVVLQJ WKH IXQFWLRQ NH\ ) IRO�
ORZHG E\ WKH HQWU\ NH\ (� 7KH GLVSOD\ VKRZV WKH
TXHVWLRQ k6$9( 1(: 6(77,1*6"l� &RQILUP ZLWK
WKH k<HVl���NH\ < WKDW WKH QHZ VHWWLQJV VKDOO EHFRPH
YDOLG QRZ� ,I \RX SUHVV WKH k1Rl���NH\ 1 LQVWHDG�
FRGHZRUG RSHUDWLRQ ZLOO EH DERUWHG� L�H� DOO DOWHU�
DWLRQV ZKLFK KDYH EHHQ FKDQJHG VLQFH WKH ODVW
FRGHZRUG HQWU\ DUH ORVW� 7KXV� HUURQHRXV DOWHUDWLRQV
FDQ EH PDGH LQHIIHFWLYH�www . 
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� � � � $ & 7 , 9 3 $ 5 $ 0

6 ( 7 $

$GGUHVV ���� VKRZV WKH DFWXDOO\ DFWLYH SDUDPHWHU VHW

6 ( 7 &

6 ( 7 '

� � � � $ & 7 , 9 $ 7 , 2 1

6 ( 7 $

6 ( 7 %

8VH WKH k1Rl���NH\ 1 WR SDJH WKURXJK WKH DOWHUQDWLYH
SRVVLELOLWLHV� 7KH GHVLUHG SRVVLELOLW\ LV VHOHFWHG E\
SUHVVLQJ WKH HQWHU NH\ (�

,I \RX VHOHFW 6(7 %< %,1�,1387� WKHQ WKH SDUDPHWHU
VHW FDQ EH FKDQJHG RYHU YLD ELQDU\ LQSXWV �VHH 6HF�
WLRQ ���������

6 ( 7 % < % , 1 � , 1 3 8 7

������� &KDQJH�RYHU RI WKH DFWLYH SDUDPHWHU
VHW YLD ELQDU\ LQSXWV

,I FKDQJH�RYHU RI SDUDPHWHU VHWV LV LQWHQGHG WR EH
FDUULHG RXW YLD ELQDU\ LQSXWV� WKH IROORZLQJ LV WR EH
KHHGHG�

��� /RFDOO\ �L�H� IURP WKH RSHUDWRU SDQHO RU IURP3&YLD
WKH RSHUDWLQJ LQWHUIDFH�� $&7,9$7,21 PXVW EH
VZLWFKHG WR 6(7 %< %,1�,1387 �UHIHU WR 6HFWLRQ
���������

��� � ORJLFDO ELQDU\ LQSXWV DUH DYDLODEOH IRU FRQWURO RI
WKH � SDUDPHWHU VHWV� 7KHVH ELQDU\ LQSXWV DUH
GHVLJQDWHG k3DUDP�6HOHF��l DQG k3DUDP�
6HOHF��l�

��� 7KH ORJLFDO ELQDU\ LQSXWV PXVW EH DOORFDWHG WR �
SK\VLFDO LQSXW PRGXOHV �UHIHU WR 6HFWLRQ ������ LQ
RUGHU WR DOORZ FRQWURO� $Q LQSXW LV WUHDWHG DV QRW
HQHUJL]HG ZKHQ LW LV QRW DVVLJQHG WR DQ\ SK\VLFDO
LQSXW�

��� 7KH FRQWURO LQSXW VLJQDOV PXVW EH FRQWLQXRXVO\
SUHVHQW DV ORQJ DV WKH VHOHFWHG SDUDPHWHU VHW
VKDOO EH DFWLYH�

7KH DFWLYH SDUDPHWHU VHWV DUH DVVLJQHG WR WKH ORJLFDO
ELQDU\ LQSXWV DV VKRZQ LQ 7DEOH ����

$ VLPSOLILHG FRQQHFWLRQ H[DPSOH LV VKRZQ LQ )LJXUH
���� 2I FRXUVH� WKH ELQDU\ LQSXWVPXVW EH GHFODUHG LQ
QRUPDOO\ RSHQ �k12l� PRGH�

QR
\HV
QR
\HV

6HW $
6HW %
6HW &
6HW '

QR
QR
\HV
\HV

3DUDP6HOHF��3DUDP6HOHF��
FDXVHV
DFWLYH VHW

%LQDU\ LQSXW

QR  LQSXW QRW HQHUJL]HG
\HV  LQSXW HQHUJL]HG

7DEOH ��� 3DUDPHWHU VHOHFWLRQ YLD ELQDU\ LQSXW

SDUDP� VHW
$
%
&
'

$
%
&
'

%LQDU\ LQSXW�
3DUDP6HOHF��

%LQDU\ LQSXW�
3DUDP6HOHF��

/�

/�

/���

/���

6HOHFWRU VZLWFK IRU

)LJXUH ��� &RQQHFWLRQ VFKHPH IRU SDUDPHWHU
FKDQJH�RYHU YLD ELQDU\ LQSXWVwww . 
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��� 7HVWLQJ DQG FRPPLVVLRQLQJ

����� *HQHUDO

3UHUHTXLVLWH IRU FRPPLVVLRQLQJ LV WKH FRPSOHWLRQ RI
WKH SUHSDUDWLRQ SURFHGXUHV GHWDLOHG LQ &KDSWHU ��

+D]DUGRXV YROWDJHV DUH SUHVHQW LQ WKLV
HOHFWULFDO HTXLSPHQW GXULQJ RSHUDWLRQ�
1RQ�REVHUYDQFH RI WKH VDIHW\ UXOHV FDQ
UHVXOW LQ VHYHUH SHUVRQDO LQMXU\ RU SURSHU�
W\ GDPDJH�

2QO\ TXDOLILHG SHUVRQQHO VKDOO ZRUN RQ
DQG DURXQG WKLV HTXLSPHQW DIWHU EHFRP�
LQJ WKRURXJKO\ IDPLOLDU ZLWK DOO ZDUQLQJV
DQG VDIHW\ QRWLFHV RI WKLV PDQXDO DV ZHOO
DV ZLWK WKH DSSOLFDEOH VDIHW\ UHJXODWLRQV�

3DUWLFXODU DWWHQWLRQ PXVW EH GUDZQ WR WKH
IROORZLQJ�

� 7KH HDUWKLQJ VFUHZ RI WKH GHYLFH
PXVW EH FRQQHFWHG VROLGO\ WR WKH
SURWHFWLYH HDUWK FRQGXFWRU EHIRUH
DQ\ RWKHU FRQQHFWLRQ LV PDGH�

� +D]DUGRXV YROWDJHV FDQ EH SUHVHQW
RQ DOO FLUFXLWV DQG FRPSRQHQWV FRQ�
QHFWHG WR WKH VXSSO\ YROWDJHRU WR WKH
PHDVXULQJ DQG WHVW TXDQWLWLHV�

� +D]DUGRXV YROWDJHV FDQ EH SUHVHQW
LQ WKH GHYLFH HYHQ DIWHU GLVFRQQHF�
WLRQ RI WKH VXSSO\ YROWDJH �VWRUDJH
FDSDFLWRUV���

� 7KH OLPLW YDOXHV JLYHQ LQ WKH 7HFKQL�
FDO GDWD �6HFWLRQ ����PXVW QRW EHH[�
FHHGHGDW DOO� QRW HYHQ GXULQJ WHVWLQJ
DQG FRPPLVVLRQLQJ�

� :DUQLQJ

: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 FORVLQJ OHDGV WR WKH
FLUFXLW EUHDNHU FORVLQJ FRLOV KDYH EHHQ LQWHUUXSWHG�

,W LV UHFRPPHQGHG WKDW WKH DFWXDO VHWWLQJV IRU WKH
UHOD\ EH XVHG IRU WKH WHVWLQJ SURFHGXUH� ,I WKHVH YDO�
XHV DUH QRW �\HW� DYDLODEOH� WHVW WKH UHOD\ZLWK WKH IDF�
WRU\ VHWWLQJV� ,Q WKH IROORZLQJ GHVFULSWLRQ RI WKH WHVW
VHTXHQFH WKH SUHVHW VHWWLQJV DUH DVVXPHG XQOHVV
RWKHUZLVH QRWHG�

)RU WKH IXQFWLRQDO WHVW D VLQJOH�SKDVH YROWDJH VRXUFH
VXIILFLHQW�

127(� 7KH DFFXUDF\ ZKLFK FDQ EH DFKLHYHG GXULQJ
WHVWLQJ GHSHQGV RQ WKH DFFXUDF\ RI WKH WHVWLQJ
HTXLSPHQW� 7KH DFFXUDF\ YDOXHV VSHFLILHG LQ WKH
7HFKQLFDO GDWD FDQ RQO\ EH UHSURGXFHG XQGHU WKH
UHIHUHQFH FRQGLWLRQV VHW GRZQ LQ ,(& ����� UHVS�
9'( �����SDUW ��� DQG ZLWK WKH XVH RI SUHFLVLRQ
PHDVXULQJ LQVWUXPHQWV� 7KH WHVWV DUH WKHUHIRUH WREH
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 RXW�
SXW UHOD\V IRU UHPRWH VLJQDOOLQJ� ,I WKH UHOD\ LV FRQ�
QHFWHG WR D FHQWUDO PHPRU\ GHYLFH YLD WKH VHULDO LQ�
WHUIDFH� 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
SRVVLEOHPHWKRGV� WKH UHVHW EXWWRQ RQ WKH IURQW SODWH
DQG YLD WKH UHPRWH UHVHW UHOD\ �VHH FRQQHFWLRQ GLD�
JUDPV� $SSHQGL[ $�� ,I WKH UHVHW IXQFWLRQV KDYHEHHQ
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�
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����� 7HVWLQJ WKH DXWR�UHFORVH IXQF�
WLRQ

7KH $5 IXQFWLRQ FDQ EH SURJUDPPHG WR VLQJOH�SROH�
WKUHH�SROH RU VLQJOH�WKUHH�SROH $5 �DGGUHVV ������
SURYLGHG LW LV FRQILJXUHG DV ,17(51$/ $5  (;,67
�$GGUHVV ����� UHIHU WR 6HFWLRQ ������ DQG VZLWFKHG
WR $5 )81&7  21 �$GGUHVV ������

,I WKH IHHGHU SURWHFWLRQ SURYLGHV DQ $5�VWDJH� WKH
SURSHU FRQWURO RI WKLV VWDJH VKRXOG EH FKHFNHG�

7KHELQDU\ LQSXW kFLUFXLW EUHDNHU UHDG\lPXVW EHVLP�
XODWHG XQOHVV DQ RSHQ FLUFXLW FRQWDFW KDV EHHQ SUR�
JUDPPHG IRU WKLV SXUSRVH �)1R �� k&% UHDG\l� UH�
IHU DOVR WR 6HFWLRQ �������

'HSHQGLQJ RI WKH VHOHFWHG $5 SURJUDP �DGGUHVV
���� 5$5352*�� D VLQJOH�SKDVH DQG�RU WZR�SKDVH
VKRUW FLUFXLW VKRXOG EH VLPXODWHG ZLWKLQ WKH LQVWDQWD�
QHRXV VWDJH RI WKH IHHGHU SURWHFWLRQ DQG ZLWKLQ WKH
$5�VWDJH ��� LI DYDLODEOH ��� EXW EH\RQG WKH LQVWDQWD�
QHRXV VWDJH� HDFK WLPH RQFH ZLWK VXFFHVVIXO DQG
RQFH ZLWK XQVXFFHVVIXO $5� &KHFN WKH SURSHU UHDF�
WLRQ RI WKH UHOD\ DFFRUGLQJ WR WKH VHW $5 SURJUDP�

1RWH WKDW HDFK QHZ WHVW FDQ EHJLQ RQO\ DIWHU WKH UH�
FODLP WLPH RU ORFN�RXW WLPH IRU WKH SUHYLRXV WHVW KDV
H[SLUHG� RWKHUZLVH DQ DXWR�UHFORVXUH FDQQRW UHVXOW�
/(' k$5 QRW UHDG\l �)1R ���� /(' �� DV GHOLY�
HUHG� PXVW QRW EH LOOXPLQDWHG�

,I WKH FLUFXLW EUHDNHU LV QRW UHDG\ D UHFORVH DWWHPSW
PXVW QRW UHVXOW� +RZHYHU� D QRUPDO $5 F\FOH PXVW
RFFXU ZKHQ WKH VLJQDO kFLUFXLW EUHDNHU UHDG\l ILUVW
GLVDSSHDUV DIWHU WKH LQFHSWLRQ RI WKH IDXOW�

,I PXOWL�VKRW DXWR�UHFORVXUH LV XVHG� WHVW WKH IXQFWLRQ
VHTXHQFH LQ DFFRUGDQFH WR WKH VHW '$5 SURJUDP
DQG WKH QXPEHU RI GHVLUHG VKRWV�

����� 7HVWLQJ WKH V\QFKURQLVP DQG
YROWDJH FKHFN IXQFWLRQ

7KH V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ FDQ
��� LI ILWWHG ��� RSHUDWH ZLWK WKH LQWHJUDWHG DXWR�UHFORVH
IXQFWLRQ RU ZLWK DQ H[WHUQDO DXWR�UHFORVXUH GHYLFH�
$GGLWLRQDOO\� V\QFKURQLVPRU GHDG�OLQH FKHFN FDQEH
SHUIRUPHG EHIRUH PDQXDO FORVLQJ RI WKH FLUFXLW
EUHDNHU� $ 3UH�UHTXLVLWH LV� WKDW LW LV FRQILJXUHG DV
6<1&+�&+(&.  (;,67 �$GGUHVV ����� UHIHU WR
6HFWLRQ ������ DQG VZLWFKHG WR 6<1�&+(&.  21
�$GGUHVV ������

7KH VWDUW�WR�PHDVXUH VLJQDO FDQEH JLYHQ WR WKH UHOD\
YLD WKH ELQDU\ LQSXW k!6\QF� 6WDUWl �)1R ���� 7KH
GHYLFH FKHFNV IRU FORVH SHUPLVVLRQ DFFRUGLQJ WR WKH
FKHFN SURJUDP ZKLFK LV VHW XQGHU WKH DGGUHVVHV
���� WR ����� ,I WKH FKHFN UHVXOW LV SRVLWLYH� FORVH
FRPPDQG LV UHOHDVHG �$QQXQFLDWLRQ k6\QF�5H�
OHDVHl� )1R �����

7KH SURJUDPV DYDLODEOH DUH�

6<1&+5  <(6 ,I PHDVXUHG YROWDJHV DUH LQ
SKDVH� FORVH FRPPDQG LV UH�
OHDVHG� LI LQ FRXQWHU�SKDVH QR UH�
OHDVH RFFXUV�

8�!8��  <(6 ,I WKH IHHGHU YROWDJH �8�� LV SUHV�
HQW EXW WKH EXV�EDU YROWDJH �8��
VZLWFKHG RII� FORVH FRPPDQG LV
UHOHDVHG�

8��8�!  <(6 ,I WKH EXV�EDU YROWDJH �8�� LV
SUHVHQW EXW WKH IHHGHU YROWDJH
�8�� VZLWFKHG RII� FORVH FRP�
PDQG LV UHOHDVHG�

8��8��  <(6 ,I WKH EXV�EDU YROWDJH �8�� DQG
WKH IHHGHU YROWDJH �8�� DUH ERWK
VZLWFKHG RII� FORVH FRPPDQG LV
UHOHDVHG�

29(55,'(  <(6 &ORVH FRPPDQG LV UHOHDVHG LQ�
GHSHQGHQW RQ ZKHWKHU YROWDJHV
DUH SUHVHQW RU QRW� QRU ZKDW LV
WKH SKDVH UHODWLRQVKLS�
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��� &RPPLVVLRQLQJ XVLQJ SULPDU\ WHVWV

$OO VHFRQGDU\ WHVWLQJ VHWV DQG HTXLSPHQW PXVW EH
UHPRYHG� 5HFRQQHFW FXUUHQW DQG YROWDJH WUDQVIRUP�
HUV� )RU WHVWLQJ ZLWK SULPDU\ YDOXHV WKH OLQH PXVW EH
HQHUJL]HG�

3ULPDU\ WHVWV VKDOO EH SHUIRUPHG RQO\ E\
TXDOLILHG SHUVRQQHO ZKLFK LV WUDLQHG LQ
FRPPLVVLRQLQJ RI SURWHFWLRQ V\VWHPV DQG
IDPLOLDU ZLWK WKH RSHUDWLRQ RI WKH SURWHFWHG
REMHFW DV ZHOO DV WKH UXOHV DQG UHJXODWLRQV
�VZLWFKLQJ� HDUWKLQJ� HWF��

� :DUQLQJ

����� 0HDVXUHG YROWDJH FKHFNV

&RQQHFWLRQV WR WKH YROWDJH WUDQVIRUPHUV DUH
FKHFNHG ZLWK SULPDU\ YDOXHV� 2SHQ WKH OLQH LVRODWRU
DQG FORVH WKH FLUFXLW EUHDNHU DV WR )LJXUH ���� 7KXV�
ERWK YROWDJH WUDQVIRUPHU VHWV UHFHLYH WKH VDPH YROW�
DJH� &ORVH WKH YROWDJH WUDQVIRUPHU VHFRQGDU\
P�F�E�V RI EXV�EDU DQG IHHGHU YROWDJH�

7KH YROWDJHV FDQ EH UHDG RII RQ WKH GLVSOD\ LQ WKH
IURQW RU YLD WKH RSHUDWLQJ LQWHUIDFH LQ EORFN �� DQG
FRPSDUHG ZLWK WKH DFWXDO PHDVXUHG YDOXHV� 7KH
VHFRQGDU\ YROWDJHV �DGGUHVVHV ���� DQG �����
PXVW EH HTXDO� 7KH YDOXHV IRU'8 �DGGUHVV ������'I
�DGGUHVV ����� DQG '� �DGGUHVV ����� PXVW EH DO�
PRVW ]HUR� $ GHYLDWLRQ RI WKH ODVW LQGLFDWHG GLJLW FDQ
EH WROHUDWHG�

,I KLJKHU GHYLDWLRQV DUH UHFRJQL]HG RU HYHQ D ODUJH
SKDVH DQJOH LV LQGLFDWHG� FKHFN DW ILUVW WKH VHWWLQJ RI
DGGUHVV ���� DQG FRUUHFW LI QHFHVVDU\� )XUWKHUPRUH�
DQ HUURU FDQ EH SUHVHQW LQ WKH VHFRQGDU\ ZLULQJ RI
WKH YROWDJH WUDQVIRUPHU FLUFXLWV� &KHFN DQG FRUUHFW
WKH FRQQHFWLRQV� 5HSHDW PHDVXUHPHQW�

5HDG RXW WKH SULPDU\ YROWDJH YDOXHV �DGGUHVVHV
���� DQG ����� DQG FRPSDUH ZLWK WKH DFWXDO YDOXHV�
7KHVH YDOXHV DUH UHOHYDQW RQO\ IRU RSHUDWLRQDO PHD�
VXUHPHQW� ,I GHYLDWLRQV RFFXU� DGGUHVVHV ���� DQG
���� VKRXOG EH FKHFNHG �UHIHU WR 6HFWLRQ �������

����� &KHFNLQJ WKH YROWDJH SRODULW\
IRU V\QFKURQLVP FKHFN

7KLV FKHFN VKRXOG YHULI\ WKH FRUUHFW SRODULW\ RI WKH
YROWDJH WUDQVIRUPHU FRQQHFWLRQV IRU WKH V\QFKUR�
QLVP DQG YROWDJH FKHFN IXQFWLRQ� 7KH SURWHFWLYH
P�F�E�V RI ERWK YROWDJH WUDQVIRUPHU VHFRQGDU\ FLU�
FXLWV PXVW EH FORVHG�

2SHQ WKH FLUFXLW EUHDNHU�

$W ILUVW� VHW WKH V\QFKUR�FKHFN IXQFWLRQ WR WKH RYHU�
ULGH SURJUDP� L�H� DGGUHVV ���� 29(55,'(  <(6�
6WDUW V\QFKURQLVP FKHFN E\ HQHUJL]LQJ WKH ELQDU\
VWDUW�WR�PHDVXUH LQSXW �)1R �� k!6\QF� 6WDUWl�
7KH V\QFKUR�FKHFN IXQFWLRQ PXVW LVVXH WKH UHOHDVH
FRPPDQG �DQQXQFLDWLRQ k6\QF�5HOHDVHl� )1R
����� ,I QRW� FKHFN DOO UHOHYDQW SDUDPHWHUV� DGGUHVV
���� �6HFWLRQ ������ DQG DGGUHVV ���� �6HFWLRQ
�������

1H[W� RSHQ WKH OLQH LVRODWRU DQG FORVH WKH FLUFXLW
EUHDNHU DV WR )LJXUH ���� 7KXV� ERWK YROWDJH WUDQV�
IRUPHU VHWV UHFHLYH WKH VDPH YROWDJH�

8�

8�

/LQH

)LJXUH ��� 0HDVXUHG YROWDJHV IRU V\QFKURQLVP
FKHFN

6HW WKH V\QFKURQLVP DQG YROWDJH FKHFN IXQFWLRQ WR
WKH V\QFKUR�FKHFN SURJUDP� L�H� DGGUHVV ���� 6<1�
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&+5  <(6 DQG ���� 29(55,'(  12� 6WDUW V\Q�
FKURQLVP FKHFN E\ HQHUJL]LQJ WKH ELQDU\ VWDUW�WR�
PHDVXUH LQSXW �)1R �� k!6\QF� 6WDUWl� 7KH V\Q�
FKUR�FKHFN IXQFWLRQ PXVW LVVXH WKH UHOHDVH FRP�
PDQG �DQQXQFLDWLRQ k6\QF�5HOHDVHl� )1R ����� ,I
QRW� FKHFN DJDLQ WKH FRQQHFWLRQV� ,I PHDVXUHPHQW LV
FDUULHG RXW RYHU D WUDQVIRUPHU� FKHFN DGGUHVV �����
WRR� WKLV SDUDPHWHU PDWFKHV WKH FRQQHFWLRQ JURXS
RI WKH WUDQVIRUPHU� ,I WKH SDUDPHWHUV DUH FRUUHFW�
FKHFN DQG FRUUHFW WKH SRODULW\ RI WKH YROWDJH WUDQV�
IRUPHU FRQQHFWLRQV�

6HW WKH V\QFKURQLVP FKHFN IXQFWLRQ WR WKHGHDG�EXV
FKHFN SURJUDP� L�H� DGGUHVV ���� 8�!8��  <(6
DQG ���� 6<1&+5 12� 6ZLWFK YROWDJH WUDQVIRUP�
HU P�F�E� RI WKH EXV�EDU YROWDJH WR WULSSHG SRVLWLRQ�
6WDUW E\HQHUJL]LQJ WKHELQDU\ VWDUW�WR�PHDVXUH LQSXW
�)1R �� k!6\QF� 6WDUWl�� 1R UHOHDVH FRPPDQG
RFFXUV� &ORVH YROWDJH WUDQVIRUPHU P�F�E� RI WKH EXV�
EDU YROWDJH�

2SHQ FLUFXLW EUHDNHU� 6HW WKH V\QFKURQLVP FKHFN
IXQFWLRQ WR WKH GHDG�OLQH FKHFN SURJUDP� L�H� DG�
GUHVV ���� 8��8�!  <(6 DQG ���� 8�!8��  
12� 6WDUW E\ HQHUJL]LQJ WKH ELQDU\ VWDUW�WR�PHDVXUH
LQSXW �)1R �� k!6\QF� 6WDUWl� 7KH V\QFKUR�
FKHFN IXQFWLRQ PXVW LVVXH WKH UHOHDVH FRPPDQG
�DQQXQFLDWLRQ k6\QF�5HOHDVHl� )1R ����� ,I QRW�
FKHFN DJDLQ FDUHIXOO\ DOO FRQQHFWLRQV DQG SDUDPH�
WHUV UHODWLQJ WR WKH V\QFKURQLVP DQG YROWDJH FKHFN
IXQFWLRQ DFFRUGLQJ WR 6HFWLRQ ������

6ZLWFK YROWDJH WUDQVIRUPHU P�F�E� RI WKH IHHGHU YROW�
DJH WR WULSSHG SRVLWLRQ� 6WDUW E\ HQHUJL]LQJ WKH
ELQDU\ VWDUW�WR�PHDVXUH LQSXW �)1R �� k!6\QF�
6WDUWl� 1R UHOHDVH FRPPDQG RFFXUV� &ORVH YROW�
DJH WUDQVIRUPHU P�F�E� RI WKH IHHGHU YROWDJH�

5H�FKHFN DQG UH�DGMXVW DGGUHVVHV ���� WR ���� �LQ
FDVH WKH\ ZHUH DOWHUHG IRU WKHVH WHVWV��

����� 0HDVXULQJ WKH FLUFXLW EUHDNHU
FORVLQJ WLPH

,I DV\QFKURQRXV VZLWFKLQJ LV WR EH DOORZHG WKH FLUFXLW
EUHDNHU FORVLQJ WLPH LV PHDVXUHG DQG VHW FRUUHFWO\
LQ DGGUHVV ���� �VHH DOVR 6HFWLRQ ������� $ VXLWDEOH
DUUDQJHPHQW LV VKRZQ LQ )LJXUH ����

7KH WLPHPHWHU LV VHW WR WKH � V UDQJH DQG WR D UHVROX�
WLRQ RI � PV� &ORVH WKH FLUFXLW EUHDNHU PDQXDOO\� WKH
WLPH PHWHU LV VWDUWHG DW WKH VDPH WLPH� 7KH YROWDJH
8� DSSHDUV ZKHQ WKH SROHV RI WKH FLUFXLW EUHDNHUV
DUH FORVHG� WKH WLPHPHWHU LV WKHQ VWRSSHG� 7KH WLPH
LQGLFDWHG RQ WKH PHWHU LV WKH FLUFXLW EUHDNHU FORVLQJ
WLPH�

7KH H[SHULPHQW PXVW EH UHSHDWHG LI WKH WLPH PHWHU
GRHV QRW VWRS EHFDXVH RI DQ XQIDYRXUDEOH FORVLQJ
LQVWDQW�

�

�

6WRS

7LPH
PHWHU

6WDUW

8�

8�

%XV�EDU

)HHGHU

)LJXUH ��� 0HDVXULQJ WKH FLUFXLW EUHDNHU FORVLQJ WLPHwww . 
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��� 3XWWLQJ WKH UHOD\ LQWR RSHUDWLRQ

$OO VHWWLQJ YDOXHV VKRXOG EH FKHFNHG DJDLQ� LQ FDVH
WKH\ZHUH DOWHUHGGXULQJ WKH WHVWV� 3DUWLFXODUO\ FKHFN
WKDW DOO GHVLUHG IXQFWLRQV KDYH EHHQ SURJUDPPHG LQ
WKH FRQILJXUDWLRQ SDUDPHWHUV �DGGUHVV EORFN ��� UH�
IHU WR 6HFWLRQ ���� DQG DOO GHVLUHG IXQFWLRQV KDYH
EHHQ VZLWFKHG 21�

7KH FRXQWHUV IRU FLUFXLW EUHDNHU RSHUDWLRQ VWDWLVWLFV
VKRXOG EHHUDVHG �DGGUHVV EORFN ��� UHIHU WR6HFWLRQ
�������

3XVK WKH NH\ 0�6 RQ WKH IURQW� 7KH GLVSOD\ VKRZV
WKH EHJLQQLQJ RI WKH DQQXQFLDWLRQ EORFNV� 7KXV� LW LV
SRVVLEOH WKDW WKH PHDVXUHG YDOXHV IRU WKH TXLHVFHQW
VWDWH RI WKH UHOD\ FDQ EH GLVSOD\HG �VHH EHORZ��
7KHVH YDOXHV KDV EHHQ FKRVHQ GXULQJ FRQILJXUDWLRQ
�UHIHU WR 6HFWLRQ ������ XQGHU WKH DGGUHVVHV ����
DQG �����

6WRUHG LQGLFDWLRQV RQ WKH IURQW SODWH VKRXOG EH UHVHW
E\ SUHVVLQJ WKH SXVK�EXWWRQ k5(6(7 /('l RQ WKH

IURQW VR WKDW IURP WKHQ RQ RQO\ UHDO IDXOWV DUH LQGL�
FDWHG� )URP WKDW PRPHQW WKH PHDVXUHG YDOXHV RI
WKH TXLHVFHQW VWDWH DUH GLVSOD\HG� 'XULQJ SXVKLQJ
WKH 5(6(7 EXWWRQ� WKH /('V RQ WKH IURQW ZLOO OLJKW XS
�H[FHSW WKH k%ORFNHGl���/('�� WKXV� D /(' WHVW LV SHU�
IRUPHG DW WKH VDPH WLPH�

&KHFN WKDW WKH PRGXOH LV SURSHUO\ LQVHUWHG� 7KH
JUHHQ /('PXVW EHRQRQ WKH IURQW� WKH UHG /('PXVW
QRW EH RQ�

&ORVH KRXVLQJ FRYHU�

$OO WHUPLQDO VFUHZV ��� HYHQ WKRVH QRW LQ XVH ��� PXVW
EH WLJKWHQHG�

,I D WHVW VZLWFK LV DYDLODEOH� WKHQ WKLV PXVW EH LQ WKH
RSHUDWLQJ SRVLWLRQ�

7KH DXWR�UHFORVH UHOD\ LV QRZ UHDG\ IRU RSHUDWLRQ�
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� 0DLQWHQDQFH DQG IDXOW WUDFLQJ

6LHPHQV GLJLWDO SURWHFWLRQ DQG DXWRPDWLRQ UHOD\V
DUH GHVLJQHG WR UHTXLUH QR VSHFLDO PDLQWHQDQFH� $OO
PHDVXUHPHQW DQG VLJQDO SURFHVVLQJ FLUFXLWV DUH IXO�
O\ VROLG VWDWH DQG WKHUHIRUH FRPSOHWHO\ PDLQWHQDQFH
IUHH� ,QSXW PRGXOHV DUH HYHQ VWDWLF� UHOD\V DUH KHU�
PHWLFDOO\ VHDOHG RU SURYLGHG ZLWK SURWHFWLYH FRYHUV�

,I WKH GHYLFH LV HTXLSSHG ZLWK D EDFN�XS EDWWHU\ IRU
VDYLQJ RI VWRUHG DQQXQFLDWLRQV DQG WKH LQWHUQDO WLPH
FORFN� WKH EDWWHU\ VKRXOG EH UHSODFHG DIWHU DW PRVW
�� \HDUV RI RSHUDWLRQ �UHIHU WR 6HFWLRQ ����� 7KLV UHF�
RPPHQGDWLRQ LV YDOLG LQGHSHQGHQW RQ ZKHWKHU WKH
EDWWHU\ KDV EHHQ GLVFKDUJHG E\ RFFDVLRQDO VXSSO\
YROWDJH IDLOXUHV RU QRW�

$V WKH GHYLFH LV DOPRVW FRPSOHWHO\ VHOI�PRQLWRUHG�
KDUGZDUH DQG VRIWZDUH IDXOWV DUH DXWRPDWLFDOO\ DQ�
QXQFLDWHG� 7KLV HQVXUHV WKH KLJK DYDLODELOLW\ RI WKH
UHOD\ DQG DOORZV D PRUH FRUUHFWLYH UDWKHU WKDQ SUH�
YHQWLYH PDLQWHQDQFH VWUDWHJ\� 7HVWV DW VKRUW LQWHU�
YDOV EHFRPH� WKHUHIRUH� VXSHUIOXRXV�

:LWK GHWHFWHG KDUGZDUH IDXOWV WKH UHOD\ EORFNV LWVHOI�
GURS�RII RI WKH DYDLODELOLW\ UHOD\ VLJQDOV kHTXLSPHQW
IDXOWl�

5HFRJQL]HG VRIWZDUH IDXOWV FDXVH WKH SURFHVVRU WR
UHVHW DQG UHVWDUW� ,I VXFK D IDXOW LV QRW HOLPLQDWHG E\
UHVWDUWLQJ� IXUWKHU UHVWDUWV DUH LQLWLDWHG� ,I WKH IDXOW LV
VWLOO SUHVHQW DIWHU WKUHH UHVWDUW DWWHPSWV WKH SURFHV�
VRU V\VWHP ZLOO VZLWFK LWVHOI RXW RI VHUYLFH DQG LQGL�
FDWH WKLV FRQGLWLRQ E\ WKH UHG /(' k%ORFNHGl RQ WKH
IURQW SODWH� 'URS�RII RI WKH DYDLODELOLW\ UHOD\ VLJQDOV
kHTXLSPHQW IDXOWl�

7KH UHDFWLRQ WR GHIHFWV DQG LQGLFDWLRQV JLYHQ E\ WKH
UHOD\ FDQ EH LQGLYLGXDOO\ DQG LQ FKURQRORJLFDO VH�
TXHQFH UHDG RII DV RSHUDWLRQDO DQQXQFLDWLRQV XQGHU
WKH DGGUHVV ����� IRU GHIHFW GLDJQRVLV �UHIHU WR 6HF�
WLRQ �������

,I WKH UHOD\ LV FRQQHFWHG WR D ORFDO VXEVWDWLRQ DXWR�
PDWLRQ V\VWHP �/6$�� GHIHFW LQGLFDWLRQV ZLOO DOVR EH
WUDQVIHUUHG YLD WKH VHULDO LQWHUIDFH WR WKH FHQWUDO FRQ�
WURO V\VWHP�

(QVXUH WKDW WKH FRQQHFWLRQ PRGXOHV DUH QRW
GDPDJHG ZKHQ UHPRYLQJ RU LQVHUWLQJ WKH
GHYLFH PRGXOHV�

� :DUQLQJ

��� 5RXWLQH FKHFNV

5RXWLQH FKHFNV RI LQWHUQDO IXQFWLRQV RU SLFN�XS YDO�
XHV DUH QRW QHFHVVDU\ DV WKH\ IRUP SDUW RI WKH FRQ�
WLQXRXVO\ VXSHUYLVHG ILUPZDUH SURJUDPV� 7KH
SODQQHG PDLQWHQDQFH LQWHUYDOV IRU FKHFNLQJ DQG
PDLQWHQDQFHRI WKHSODQW FDQEH XVHG WR SHUIRUPRS�
HUDWLRQDO WHVWLQJ RI WKH SURWHFWLRQ HTXLSPHQW� 7KLV
PDLQWHQDQFH VHUYHV PDLQO\ IRU FKHFNLQJ WKH LQWHU�
IDFHV RI WKH XQLW� L�H� WKH FRXSOLQJ ZLWK WKH SODQW� 7KH
IROORZLQJ SURFHGXUH LV UHFRPPHQGHG�

��� 5HDG�RXW RI RSHUDWLRQDO YDOXHV �DGGUHVV EORFN
��� DQG FRPSDULVRQ ZLWK WKH DFWXDO YDOXHV IRU
FKHFNLQJ WKH DQDORJ LQWHUIDFHV�

+D]DUGRXV YROWDJHV FDQ EH SUHVHQW RQ
DOO FLUFXLWV DQG FRPSRQHQWV FRQQHFWHG
ZLWK WKH VXSSO\ YROWDJH RU ZLWK WKHPHDV�
XULQJ DQG WHVW TXDQWLWLHV�

� :DUQLQJ

��� &LUFXLW EUHDNHU FORVH FLUFXLWV FDQ EH WHVWHG GXULQJ
WHVWV RI WKH PDLQ SURWHFWLRQ HTXLSPHQW� 5HVSHF�
WLYH QRWHV DUH JLYHQ LQ WKH DSSURSULDWH PDQXDOV RI
WKH PDLQ SURWHFWLRQ UHOD\V�
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��� 5HSODFLQJ WKH FORFN PRGXOH

,I WKH GHYLFH LV HTXLSSHG ZLWK WKH FORFN RSWLRQ �PRG�
HO �9.���4���4444� ���44� UHIHU WR 6HFWLRQ ��� 2UGHU�
LQJ GDWD�� WKH GHYLFH DQQXQFLDWLRQV DUH VWRUHG LQ
19���5$0V� 7KH FORFN PRGXOH FRQWDLQV DOVR WKH
EDFN�XS EDWWHU\ VR WKDW WKH DQQXQFLDWLRQV DUH UH�
WDLQHG HYHQ ZLWK D ORQJHU IDLOXUH RI WKH G�F� VXSSO\
YROWDJH�

7KH FORFN PRGXOH VKRXOG EH UHSODFHG DW WKH ODWHVW
DIWHU �� \HDUV RI RSHUDWLRQ�

5HFRPPHQGHG FORFN PRGXOH�

��� '$//$6
'6 ���� ��� �� .
5$0LILHG 7,0(.((3(5

7KH PRGXOH LV ORFDWHG RQ WKH EDVLF S�F�E� �(36������
7KH FRPSOHWH GUDZ�RXW PRGXOH PXVW EH UHPRYHG
IURP WKH KRXVLQJ LQ RUGHU WR UHSODFH WKH FORFN PRG�
XOH�

7KH SURFHGXUH ZKHQ UHSODFLQJ WKH EDWWHU\ LV GH�
VFULEHG EHORZ�

��� 3UHSDUH DUHD RI ZRUN� SURYLGH FRQGXFWLYH VXUIDFH
IRU WKH EDVLF PRGXOH�

��� 2SHQ KRXVLQJ FRYHU�

��� 5HDG RXW GHYLFH DQQXQFLDWLRQV� L�H� DOO DGGUHVVHV
ZKLFK FRPPHQFH ZLWK � ����� RQZDUGV�� 7KLV LV
FDUULHG RXW PRVW FRQYHQLHQW XVLQJ WKH IURQW RSHU�
DWLQJ LQWHUIDFH DQG D SHUVRQDO FRPSXWHU ZLWK WKH
',*6,X SURWHFWLRQ GDWD SURFHVVLQJ SURJUDP� WKH
LQIRUPDWLRQ LV WKXV VWRUHG LQ WKH 3&�

1RWH�$OO FRQILJXUDWLRQ GDWD DQG VHWWLQJV RI WKH GH�
YLFH DUH VWRUHG LQ ((3520V SURWHFWHG DJDLQVW
VZLWFKLQJ RII RI WKH SRZHU VXSSO\� 7KH\ DUH VWRUHG
LQGHSHQGHQW RI WKH FORFNPRGXOH� 7KH\DUH� WKHUH�
IRUH� QHLWKHU ORVW ZKHQ WKH FORFN PRGXOH LV UH�
SODFHG QRU ZKHQ WKH GHYLFH LV RSHUDWHG ZLWKRXW D
FORFN PRGXOH�

+D]DUGRXV YROWDJHV FDQ EH SUHVHQW LQ
WKH GHYLFH HYHQ DIWHU GLVFRQQHFWLRQ RI
WKH VXSSO\ YROWDJH RU DIWHU UHPRYDO RI WKH
PRGXOHV IURP WKH KRXVLQJ �VWRUDJH FD�
SDFLWRUV��

� :DUQLQJ

��� /RRVHQ WKH GUDZ�RXW PRGXOH XVLQJ WKH SXOOLQJ
DLGV SURYLGHG DW WKH WRS DQG ERWWRP� �)LJXUH �����

(OHFWURVWDWLF GLVFKDUJHV YLD WKH FRPSR�
QHQW FRQQHFWLRQV� WKH 3&% WUDFNV RU WKH
FRQQHFWLQJ SLQV RI WKH PRGXOHV PXVW EH
DYRLGHG XQGHU DOO FLUFXPVWDQFHV E\ SUH�
YLRXVO\ WRXFKLQJ DQ HDUWKHG PHWDO VXU�
IDFH�

� &DXWLRQ�

��� 3XOO RXW EDVLFPRGXOH DQG SODFH RQWR WKH FRQGXF�
WLYH VXUIDFH�

��� *HW DFFHVV WR WKH EDVLF S�F�E� �(36������

��� 3XOO RXW XVHG FORFN PRGXOH IURP WKH VRFNHW DF�
FRUGLQJ WR )LJXUH ���� GR QRW SODFH RQ WKH FRQ�
GXFWLYH VXUIDFH�

��� ,QVHUW WKH SUHSDUHG QHZ FORFN PRGXOH LQWR WKH
VRFNHW� REVHUYH FRUUHFW PRXQWLQJ SRVLWLRQ�

��� 5HPRXQW 3&% ERDUG WR WKH GUDZ�RXW PRGXOH�

��� ,QVHUW GUDZ�RXW PRGXOH LQWR WKH KRXVLQJ� HQVXUH
WKDW WKH UHOHDVLQJ OHYHU LV SXVKHG IXOO\ WR WKH ULJKW
EHIRUH WKH PRGXOH LV SUHVVHG LQ�

��� )LUPO\ SXVK LQ WKH PRGXOH XVLQJ WKH UHOHDVLQJ OH�
YHU �)LJXUH �����

7KH GLVFKDUJHG EDWWHU\ FRQWDLQV /LWKL�
XP� ,W PXVW RQO\ EH GLVSRVHG RII LQ OLQH
ZLWK WKH DSSOLFDEOH UHJXODWLRQV�

'R QRW UHYHUVH SRODULWLHV� 'R QRW UH�
FKDUJH� 'R QRW WKURZ LQWR ILUH� 'DQJHU
RI H[SORVLRQ�

� :DUQLQJ

��� 3URYLGHG WKH LQWHUQDO V\VWHP FORFN LV QRW DXWRPDW�
LFDOO\ V\QFKURQL]HG YLD WKH /6$ LQWHUIDFH� LW FDQ
QRZ EH VHW RU V\QFKURQL]HG DV GHVFULEHG LQ 6HF�
WLRQ �����

��� &ORVH KRXVLQJ FRYHU�

7KH UHSODFHPHQW RI WKH FORFN PRGXOH KDV WKXV EHHQ
FRPSOHWHG�
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&ORFN PRGXOH
RQ PXOWL�SLQ VRFNHW

)LJXUH ��� 3RVLWLRQ RI WKH FORFN PRGXOH

��� )DXOW WUDFLQJ

,I WKH GHYLFH LQGLFDWHV D GHIHFW� WKH IROORZLQJ SURFH�
GXUH LV VXJJHVWHG�

,I QRQH RI WKH /('V RQ WKH IURQW SODWH RI WKHPRGXOH LV
RQ� WKHQ FKHFN�

��� +DV WKH PRGXOH EHHQ SURSHUO\ SXVKHG LQ DQG
ORFNHG"

��� ,V WKH 21�2)) VZLWFK RQ WKH IURQW SODWH LQ WKH 21
SRVLWLRQ v "

��� ,V WKH DX[LOLDU\ YROWDJH DYDLODEOH ZLWK WKH FRUUHFW
SRODULW\ DQG RI DGHTXDWH PDJQLWXGH� FRQQHFWHG
WR WKH FRUUHFW WHUPLQDOV �*HQHUDO GLDJUDPV LQ $S�
SHQGL[ $�"

��� +DV WKH PLQL�IXVH LQ WKH SRZHU VXSSO\ VHFWLRQ
EORZQ �VHH)LJXUH ����" ,I DSSURSULDWH� UHSODFH WKH
IXVH DFFRUGLQJ WR 6HFWLRQ ������

,I WKH UHG IDXOW LQGLFDWRU k%ORFNHGl RQ WKH IURQW LV RQ
DQG WKH JUHHQ UHDG\ /(' UHPDLQV GDUN� WKH GHYLFH
KDV UHFRJQL]HG DQ LQWHUQDO IDXOW� 5H�LQLWLDOL]DWLRQ RI
WKH SURFHVVRU V\VWHP FRXOG EH WULHG E\ VZLWFKLQJ
WKH SURFHVVRU V\VWHP RII DQG RQ DJDLQ� E\PHDQV RI
WKH VZLWFK LQ WKH IURQW SODWH� 7KLV� KRZHYHU� UHVXOWV LQ
ORVV RI DQQXQFLDWLRQV DQG PHVVDJHV LI WKH UHOD\ LV
QRW HTXLSSHG ZLWK WKH FORFN PRGXOH� DQG� LI D SDUD�
PHWHUL]LQJ SURFHVV KDV QRW \HW EHHQ FRPSOHWHG� WKH
ODVW SDUDPHWHUV DUH QRW VWRUHG�
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����� 5HSODFLQJ WKH PLQL�IXVH

��� 6HOHFW D UHSODFHPHQW IXVH � l �� PP� (QVXUH
WKDW WKH UDWHG YDOXH� WLPH ODJ �PHGLXP VORZ� DQG
FRGH OHWWHUV DUH FRUUHFW� �)LJXUH �����

��� 3UHSDUH DUHD RI ZRUN� SURYLGH FRQGXFWLYH VXUIDFH
IRU WKH EDVLF PRGXOH�

��� 2SHQ KRXVLQJ FRYHU�

+D]DUGRXV YROWDJHV FDQ EH SUHVHQW LQ
WKH GHYLFH HYHQ DIWHU GLVFRQQHFWLRQ RI
WKH VXSSO\ YROWDJH RU DIWHU UHPRYDO RI WKH
PRGXOHV IURP WKH KRXVLQJ �VWRUDJH FD�
SDFLWRUV��

� :DUQLQJ

��� /RRVHQ WKH EDVLF PRGXOH XVLQJ WKH SXOOLQJ DLGV
SURYLGHG DW WKH WRS DQG ERWWRP� �)LJXUH �����

(OHFWURVWDWLF GLVFKDUJHV YLD WKH FRPSR�
QHQW FRQQHFWLRQV� WKH 3&% WUDFNV RU WKH
FRQQHFWLQJ SLQV RI WKH PRGXOHV PXVW EH
DYRLGHG XQGHU DOO FLUFXPVWDQFHV E\ SUH�
YLRXVO\ WRXFKLQJ DQ HDUWKHG PHWDO VXU�
IDFH�

� &DXWLRQ�

��� 3XOO RXW EDVLFPRGXOH DQG SODFH RQWR WKH FRQGXF�
WLYH VXUIDFH�

��� 5HPRYH EORZQ IXVH IURP WKH KROGHU �)LJXUH �����

��� )LW QHZ IXVH LQWR WKH KROGHU �)LJXUH �����

��� ,QVHUW EDVLF PRGXOH LQWR WKH KRXVLQJ� HQVXUH WKDW
WKH UHOHDVLQJ OHYHU LV SXVKHG IXOO\ WR WKH ULJKW EH�
IRUH WKH PRGXOH LV SUHVVHG LQ �)LJXUH �����

��� )LUPO\ SXVK LQ WKH PRGXOH XVLQJ WKH UHOHDVLQJ OH�
YHU� �)LJXUH �����

��� &ORVH KRXVLQJ FRYHU�

6ZLWFK RQ WKH GHYLFH DJDLQ� ,I D SRZHU VXSSO\ IDLOXUH
LV VWLOO VLJQDOOHG� D IDXOW RU VKRUW�FLUFXLW LV SUHVHQW LQ
WKH LQWHUQDO SRZHU VXSSO\� 7KH GHYLFH VKRXOG EH UH�
WXUQHG WR WKH IDFWRU\ �VHH &KDSWHU ���

5HDU YLHZ RQ WKH

UHPRYHG PRGXOH

����� � $�(
���������� ��� $�(
������� � $�*

0LQL�IXVH RI WKH SRZHU VXSSO\�
PHGLXP VORZ �0�

DW 8+1�9��� UDWHG
YDOXH

)LJXUH ��� 0LQL�IXVH RI WKH SRZHU VXSSO\www . 
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��� /RRVHQ WKH EDVLF PRGXOH XVLQJ WKH
SXOOLQJ DLGV SURYLGHG DW WKH WRS DQG
ERWWRP�

��� 3XOO RXW EDVLF PRGXOH DQG SODFH RQWR
FRQGXFWLYH VXUIDFH�

5HPRYLQJ WKH EDVLF PRGXOH�

,QVHUWLQJ WKH EDVLF PRGXOH�

��� 3XVK UHOHDVLQJ OHYHU IXOO\ WR WKH ULJKW�
��� ,QVHUW PRGXOH�
��� )LUPO\ SXVK LQ WKH PRGXOH XVLQJ WKH

UHOHDVLQJ OHYHU�

9LHZ IURP DERYH RQWR D ��� VL]H
PRGXOH ZLWK UHOHDVLQJ OHYHU

)LJXUH ��� $LG IRU UHPRYLQJ DQG LQVHUWLQJ EDVLF PRGXOH
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� 5HSDLUV

5HSDLU RI GHIHFWLYH PRGXOHV LV QRW UHFRPPHQGHG DW
DOO EHFDXVH VSHFLDOO\ VHOHFWHG HOHFWURQLF FRPSR�
QHQWV DUH XVHG ZKLFK PXVW EH KDQGOHG LQ DFFRU�
GDQFH ZLWK WKH SURFHGXUHV UHTXLUHG IRU (OHFWURVWDWL�
FDOO\ (QGDQJHUHG &RPSRQHQWV �((&�� )XUWKHU�
PRUH� VSHFLDO PDQXIDFWXULQJ WHFKQLTXHV DUH QHFHV�
VDU\ IRU DQ\ ZRUN RQ WKH SULQWHG FLUFXLW ERDUGV LQ RU�
GHU WR GR QRW GDPDJH WKH EDWK�VROGHUHG PXOWLOD\HU
ERDUGV� WKH VHQVLWLYH FRPSRQHQWV DQG WKH SURWHF�
WLYH ILQLVK�

7KHUHIRUH� LI D GHIHFW FDQQRW EH FRUUHFWHG E\ RSHUD�
WRU SURFHGXUHV VXFK DV GHVFULEHG LQ &KDSWHU �� LW LV
UHFRPPHQGHG WKDW WKH FRPSOHWH UHOD\ VKRXOG EH UH�
WXUQHG WR WKH PDQXIDFWXUHU� 8VH WKH RULJLQDO WUDQV�
SRUW SDFNDJLQJ IRU UHWXUQ� ,I DOWHUQDWLYH SDFNLQJ LV
XVHG� WKLV PXVW SURYLGH WKH GHJUHH RI SURWHFWLRQ
DJDLQVW PHFKDQLFDO VKRFN� DV ODLG GRZQ LQ ,(&
�������������� FODVV � DQG ,(&�������������� FODVV ��

,I LW LV XQDYRLGDEOH WR UHSODFH LQGLYLGXDOPRGXOHV� LW LV
LPSHUDWLYH WKDW WKH VWDQGDUGV UHODWHG WR WKH KDQGOLQJ
RI (OHFWURVWDWLFDOO\ (QGDQJHUHG &RPSRQHQWV DUH
REVHUYHG�

+D]DUGRXV YROWDJHV FDQ EH SUHVHQW LQ WKH
GHYLFH HYHQ DIWHU GLVFRQQHFWLRQ RI WKH VXS�
SO\ YROWDJH RU DIWHU UHPRYDO RI WKH PRGXOH
IURP WKH KRXVLQJ �VWRUDJH FDSDFLWRUV��

� :DUQLQJ

(OHFWURVWDWLF GLVFKDUJHV YLD WKH FRPSRQHQW
FRQQHFWLRQV� WKH 3&% WUDFNV RU WKH FRQ�
QHFWLQJ SLQV RI WKH PRGXOHV PXVW EH
DYRLGHG XQGHU DOO FLUFXPVWDQFHV E\ SUH�
YLRXVO\ WRXFKLQJ DQ HDUWKHG PHWDO VXUIDFH�
7KLV DSSOLHV HTXDOO\ IRU WKH UHSODFHPHQW RI
UHPRYDEOH FRPSRQHQWV� VXFK DV (3520
RU ((3520 FKLSV� )RU WUDQVSRUW DQG UH�
WXUQLQJ RI LQGLYLGXDO PRGXOHV HOHFWURVWDWLF
SURWHFWLYH SDFNLQJ PDWHULDO PXVW EH XVHG�

� &DXWLRQ�

&RPSRQHQWV DQG PRGXOHV DUH QRW HQGDQJHUHG DV
ORQJ DV WKH\ DUH LQVWDOOHG ZLWKLQ WKH UHOD\�

6KRXOG LW EHFRPH QHFHVVDU\ WR H[FKDQJH DQ\ GH�
YLFH RUPRGXOH� WKH FRPSOHWH SDUDPHWHU DVVLJQPHQW
VKRXOG EH UHSHDWHG� 5HVSHFWLYH QRWHV DUHFRQWDLQHG
LQ &KDSWHU � DQG ��

� 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
����� E& WR ��� E& �UHIHU WR 6HFWLRQ ����� XQGHU WKH
7HFKQLFDO GDWD�� FRUUHVSRQGLQJ WR ����� E) WR ��� E)�

7KH UHODWLYH KXPLGLW\ PXVW EH ZLWKLQ OLPLWV VXFK WKDW
QHLWKHU FRQGHQVDWLRQ QRU LFH IRUPV�

,W LV UHFRPPHQGHG WR UHGXFH WKH VWRUDJH WHPSHUD�
WXUH WR WKH UDQJH��� �& WR��� �& ��� �) WR �� �)��
WKLV SUHYHQWV IURP HDUO\ DJHLQJ RI WKH HOHFWURO\WLF FD�
SDFLWRUV 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�

%HIRUH LQLWLDO HQHUJL]DWLRQ ZLWK VXSSO\ YROWDJH� WKH
UHOD\ VKDOO EH VLWXDWHG LQ WKH RSHUDWLQJ DUHD IRU DW
OHDVW WZR KRXUV LQ RUGHU WR HQVXUH WHPSHUDWXUH
HTXDOL]DWLRQ DQG WR DYRLG KXPLGLW\ LQIOXHQFHV DQG
FRQGHQVDWLRQ�
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$SSHQGL[

$ *HQHUDO GLDJUDPV

% &RQQHFWLRQ GLDJUDPV

& 7DEOHV
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$ *HQHUDO GLDJUDPV
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& 7DEOHV

7DEOH &�� 7DEOH RI DOO ELQDU\ LQSXWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH &�� 7DEOH RI DOO ELQDU\ RXWSXWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7DEOH &�� 5HIHUHQFH WDEOH IRU FRQILJXUDWLRQ SDUDPHWHUV �DGGUHVV EORFNV �� WR ��� ���� � � � � � � � � � � � � � � �

7DEOH &�� 5HIHUHQFH WDEOH IRU IXQFWLRQDO SDUDPHWHUV �DGGUHVV EORFNV �� WR ��� ���� � � � � � � � � � � � � � � � � � �

7DEOH &�� 2SHUDWLRQDO FRQWURO IDFLOLWLHV �DGGUHVV EORFNV �� WR ��� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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GHQW RQ WKH RUGHUHG PRGHO� RQO\ WKRVH GDWD PD\ EH SUHVHQW ZKLFK DUH YDOLG IRU WKH LQGLYLGXDO YHUVLRQ�
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7DEOH RI $OO %LQDU\ ,QSXWV �9.���

R - Function can be marshalled to binary input (BI)

¿©©©©©§©©©©©©©©©©©©©©©§©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©§©©©©¤
� FNo � Abbreviation � Meaning � BI �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 1 � not allocated � no input fuction allocated � R �
� � � � �
� 5 � >Time Synchro � synchronize internal real time clock � R �
� 6 � >LED reset � reset LED indicators � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 7 � >Start FltRec � start Fault Recording � R �
� � � � �
� 11 � >Manual Close � manual close of circuit breaker � R �
� � � � �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 14 � >U1 VT MCB � VT m.c.b. line side tripped � R �
� 15 � >U2 VT MCB � VT m.c.b. bus-bar side tripped � R �
� 16 � >CB Aux. L1 � circuit breaker aux. contact phase L1 � R �
� 17 � >CB Aux. L2 � circuit breaker aux. contact phase L2 � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 18 � >CB Aux. L3 � circuit breaker aux. contact phase L3 � R �
� 19 � >CB Aux. 3p C � CB aux. contact all poles closed � R �
� 20 � >CB Aux. 1p C � CB aux. contact any pole closed � R �
� � � � �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 21 � >Annunc. 1 � user defined annunciation 1 � R �
� 22 � >Annunc. 2 � user defined annunciation 2 � R �
� 23 � >Annunc. 3 � user defined annunciation 3 � R �
� 24 � >Annunc. 4 � user defined annunciation 4 � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� � � � �
� 30 � >Sync. Start � unitate synchro-check from external � R �
� 31 � >Sync. Block � block Synchro-check from external � R �
� 32 � >Sync. synch � synchro-check prog: check synchronism � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 33 � >Sync. U1>U2< � synchro-check prog: live line dead bus � R �
� 34 � >Sync. U1<U2> � synchro-check prog: dead bus live line � R �
� 35 � >Sync. U1<U2< � synchro-check prog: dead line dead bus � R �
� 36 � >Sync. o/ride � synchro-check prog: override (bypass) � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� � � � �
� � � � �
� 49 � >Flt.Rec. on � switch on fault Recording function � R �
� 50 � >Flt.Rec. off � switch off fault Recording function � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 51 � >SyncChck on � switch on synchro-check function � R �
� 52 � >SyncChck off � switch off synchro-check function � R �
� 57 � >AR on � switch on auto-reclose function � R �
� 58 � >AR off � switch off auto-reclose function � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� � � � �
� 59 � >ParamSelec.1 � parameter set selection 1 (with No.60) � R �
� 60 � >ParamSelec.2 � parameter set selection 2 (with No.59) � R �
� � � � �
¥©©©©©¦©©©©©©©©©©©©©©©¦©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©¦©©©©¾
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¿©©©©©§©©©©©©©©©©©©©©©§©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©§©©©©¤
� FNo � Abbreviation � Meaning � BI �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 80 � >Start AR � external start internal auto-reclose � R �
� 81 � >Trip L1 AR � trip L1 for auto-reclose initiate � R �
� 82 � >Trip L2 AR � trip L2 for auto-reclose initiate � R �
� 83 � >Trip L3 AR � trip L3 for auto-reclose initiate � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� � � � �
� 86 � >1p RAR Block � block 1pole rapid auto-reclose (RAR) � R �
� 88 � >3p RAR Block � block 3p rapid auto-reclose (RAR) � R �
� 89 � >RAR Block � block rapid auto-reclose (RAR) � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 90 � >AR Block � block all auto-reclose from external � R �
� 91 � >DAR Block � block delayed auto-reclose (DAR) � R �
� � � � �
� 92 � >CB Ready � circuit breaker ready for reclosing � R �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 93 � >DAR aft. RAR � delayed auto-reclose only after RAR � R �
� 94 � >Sync.Release � synchronism from ext. synchro-check � R �
� 95 � >CloseCmd.Blo � block all close commands from externa � R �
� � � � �
¨©©©©©ª©©©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©©�
� 96 � >Trip 1p AR � 1pole trip for auto-reclose initiate � R �
� 97 � >Trip 3p AR � 3pole trip for auto-reclose initiate � R �
� 98 � >AR Reset � reset auto-reclose lockout � R �
� � � � �
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Rel,LED - to output relay or LED R - Annunc. marshallable
OP, PC - to operator panel or PC K - Annunciated "Coming"
LSA - to localized substation autom. K/G - "Coming" and "Going"

¿©©©©§©©©©©©©©©©©©©§©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©§©©©§©©©§©©©¤
� � � �Rel�OP � �
� FNo�Abbreviation � Meaning �LED� PC�LSA�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 1�not allocated�no annunciation function allocated � R � � �
� � � � � � �
� 5�>Time Synchro�synchronize internal real time clock � R � � �
� 6�>LED reset �reset stored LED indicators � R � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 7�>Start FltRec�start fault recording � R � � �
� � � � � � �
� 11�>Manual Close�manual close of circuit breaker � R �K/G� �
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 14�>U1 VT MCB �VT secondary m.c.b. line side tripped � R �K/G�K/G�
� 15�>U2 VT MCB �VT second. m.c.b. bus-bar side tripped� R �K/G�K/G�
� 16�>CB Aux. L1 �circuit breaker aux. contact phase L1 � R �K/G� �
� 17�>CB Aux. L2 �circuit breaker aux. contact phase L2 � R �K/G� �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 18�>CB Aux. L3 �circuit breaker aux. contact phase L3 � R �K/G� �
� 19�>CB Aux. 3p C�CB aux. contact: all poles closed � R �K/G� �
� 20�>CB Aux. 1p C�CB aux. contact: any pole closed � R �K/G� �
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 21�>Annunc. 1 �user defined annunciation 1 � R �K/G�K/G�
� 22�>Annunc. 2 �user defined annunciation 2 � R �K/G�K/G�
� 23�>Annunc. 3 �user defined annunciation 3 � R �K/G�K/G�
� 24�>Annunc. 4 �user defined annunciation 4 � R �K/G�K/G�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� � � � � � �
� 30�>Sync. Start �initate synchro-check from external � R �K/G�K �
� 31�>Sync. Block �block Synchro-check from external � R �K/G�K/G�
� 32�>Sync. synch �synchro-check prog: check synchronism � R �K/G�K/G�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 33�>Sync. U1>U2<�synchro-check prog: live line dead bus� R �K/G�K/G�
� 34�>Sync. U1<U2>�synchro-check prog: dead line live bus� R �K/G�K/G�
� 35�>Sync. U1<U2<�synchro-check prog: dead line dead bus� R �K/G�K/G�
� 36�>Sync. o/ride�synchro-check prog: override (bypass) � R �K/G�K/G�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� � � � � � �
� � � � � � �
� 49�>Flt.Rec. on �switch on fault recording function � R � � �
� 50�>Flt.Rec. off�switch off fault recording function � R � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 51�>SyncChck on �switch on synchro-check function � R � � �
� 52�>SyncChck off�switch off synchro-check function � R � � �
� 57�>AR on �switch on auto-reclose function � R � � �
� 58�>AR off �switch off auto-reclose function � R � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� � � � � � �
� 59�>ParamSelec.1�parameter set selection 1 (with No.60)� R � � �
� 60�>ParamSelec.2�parameter set selection 2 (with No.59)� R � � �
� � � � � � �
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¿©©©©§©©©©©©©©©©©©©§©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©§©©©§©©©§©©©¤
� � � �Rel�OP � �
� FNo�Abbreviation � Meaning �LED� PC�LSA�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 80�>Start AR �external start internal auto-reclose � R �K/G�K/G�
� 81�>Trip L1 AR �trip L1 for auto-reclose initiate � R �K/G�K/G�
� 82�>Trip L2 AR �trip L2 for auto-reclose initiate � R �K/G�K/G�
� 83�>Trip L3 AR �trip L3 for auto-reclose initiate � R �K/G�K/G�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� � � � � � �
� 86�>1p RAR Block�block 1pole rapid auto-reclose (RAR) � R �K/G�K/G�
� 88�>3p RAR Block�block 3p rapid auto-reclose (RAR) � R �K/G�K/G�
� 89�>RAR Block �block rapid auto-reclose (RAR) � R �K/G�K/G�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 90�>AR Block �block all auto-reclose from external � R �K/G�K/G�
� 91�>DAR Block �block delayed auto-reclose (DAR) � R �K/G�K/G�
� � � � � � �
� 92�>CB Ready �circuit breaker ready for reclosing � R �K/G�K/G�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 93�>DAR aft. RAR�delayed auto-reclose only after RAR � R �K/G�K/G�
� 94�>Sync.Release�synchronism from ext. synchro-check � R � �K/G�
� 95�>CloseCmd.Blo�block all close commands from externa � R �K/G�K/G�
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 96�>Trip 1p AR �1pole trip for auto-reclose initiate � R �K/G�K/G�
� 97�>Trip 3p AR �3pole trip for auto-reclose initiate � R �K/G�K/G�
� 98�>AR Reset �reset auto-reclose lockout � R �K/G� �
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 101�Dev.Operative�device operative / healthy � R � �K/G�
� 102�Re-start �re-start of processor system � �K �K �
� 103�Syst.Flt �fault in the power system � �K �K/G�
� 104�Fault �fault event � �K � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 106�LED reset �LED's Reset � R �K �K �
� 107�Flt.Rec.Activ�fault record available or transmiited � R � � �
� 108�Flt.Rec. off �fault recording function switched off � R �K/G� �
� 109�Rel.TimeResp.�relative time response to LSA � � �K �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 110�Param.Running�parameters are being set � R �K/G�K/G�
� 111�Manual Close �circuit breaker manually closed(pulse)� R �K �K �
� 112�Man.Close Cmd�manual close command to CB � R �K/G�K �
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 116�Param. Set A �parameter set A is active � R �K/G�K �
� 117�Param. Set B �parameter set B is active � R �K/G�K �
� 118�Param. Set C �parameter set C is active � R �K/G�K �
� 119�Param. Set D �parameter set D is active � R �K/G�K �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� � � � � � �
� � � � � � �
� 121�Failure 18V �failure of internal 18VDC power supply� R �K/G�K/G�
� 122�Failure 15V �failure of internal 15VDC power supply� R �K/G�K/G�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 123�Failure 5V �failure of internal 5VDC power supply � R �K/G�K/G�
� 124�Failure 0V �failure of internal 0VDC power supply � R �K/G�K/G�
� 125�Failure RKA �command relay supervision alarm � R �K/G�K/G�
� � � � � � �
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¿©©©©§©©©©©©©©©©©©©§©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©§©©©§©©©§©©©¤
� � � �Rel�OP � �
� FNo�Abbreviation � Meaning �LED� PC�LSA�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 131�Annunc. Lost �annunciations lost (buffer overfow) � �K � �
� 132�Flt.Bff.Ovr �fault annunciation buffer overflow � �K � �
� 134�Annu.LSA Lost�annunciations for LSA lost � �K �K �
� 135� � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 136�Oper.Ann.Inva�operational annunciations invalid � �K � �
� 137�Flt.Ann.Inval�fault annunciations invalid � �K � �
� 139�Stat.Buff.Inv�statistic annunciation buffer invalid � �K/G� �
� 140�LED Buff.Inva�LED annunciation buffer invalid � �K/G� �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� � � � � � �
� 161�Chs Error �error in check sum � �K/G� �
� 162�Chs.1 Error �error in check sum for parameter set A� �K/G� �
� 163�Chs.2 Error �error in check sum for parameter set B� �K/G� �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 164�Chs.3 Error �error in check sum for parameter set C� �K/G� �
� 165�Chs.4 Error �error in check sum for parameter set D� �K/G� �
� � � � � � �
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 221�Device FltDet�general fault detection � R � � �
� 251�Device Trip �general trip � R � � �
� � � � � � �
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 801�AR Off �auto-reclose is switched off � R �K/G�K/G�
� 802�AR Blocked �auto-reclose is blocked/not operative � R �K/G� �
� 803�AR not ready �auto-reclose is not ready � R �K/G�K/G�
� 804�AR T-CB Exp. �AR :CB supervision time expired � R �K �K �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 805�CB not ready �AR :circuit breaker not ready � R �K/G�K/G�
� 806�AR Block.Dyn.�auto-reclose is dynamically blocked � R �K �K �
� 807�AR in prog. �auto-reclose in progress � R � � �
� 808�RAR T-Act.run�rapid auto-reclose (RAR) action runn'g� R �K �K �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 809�RAR T-1p run.�single-pole dead time is running � R �K �K �
� 810�AR T-Recl.run�reclaim time is running � R �K �K �
� 811�RAR T-3p run.�three-pole RAR dead time running � R �K �K �
� 812�EV.Flt.Recog.�evolving fault recognized � R �K �K �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 813�AR Successful�auto-reclose cycle has been successful� R �K �K �
� 814�Definit.Trip �definitive trip � R �K �K �
� 815�CB Alarm Supp�circuit breaker alarm suppressed � R �K �K �
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 816�AR Close Cmd.�close command from auto-reclose � R �K �K �
� 817�RAR 1p Close �close comm. after 1-pole reclose cycle� R � � �
� 818�RAR 3p Close �close comm. after 3p RAR reclose cycle� R � � �
� 819�DAR 3p Close �close comm. after 3p DAR reclose cycle� R � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� � � � � � �
� 820�1p Trip Perm.�1-pole tripping allowed � R �K/G�K/G�
� 821�RAR 1p Prog. �RAR programmed 1-pole only � R � � �
� 822�RAR 3p Prog. �RAR programmed 3-pole only � R � � �
¥©©©©¦©©©©©©©©©©©©©¦©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©¦©©©¦©©©¦©©©¾
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¿©©©©§©©©©©©©©©©©©©§©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©§©©©§©©©§©©©¤
� � � �Rel�OP � �
� FNo�Abbreviation � Meaning �LED� PC�LSA�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 823�RAR Zone Rel.�zone extension for rapid reclosing � R �K/G�K/G�
� 824�DAR Zone Rel.�zone extension for delayed reclosing � R �K/G�K/G�
� 825�Sync.Meas.St.�start-to-measure signal for sync-check� R �K �K �
� 826�RAR Only �only rapid auto-reclosing allowed � R � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 827�DAR Only �only delayed auto-reclosing allowed � R � � �
� 828�DAR T-ACT.run�DAR action time is running � R �K �K �
� 829�DAR T-3p1 run�DAR 3-pole dead time 1 is running � R �K �K �
� 830�DAR T-3p2 run�DAR 3-pole dead time 2 is running � R �K �K �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 831�DAR T-3p3 run�DAR 3-pole dead time 3 is running � R �K �K �
� 832�AR 1p in prog�1-pole auto-reclose initiate � �K �K �
� 833�AR 3p in prog�3-pole auto-reclose initiate � �K �K �
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 840�Sync. off �synchro-check function is switched off� R �K/G�K/G�
� 841�Sync. running�synchro-check function is running � R �K �K �
� 842�Sync. faulty �synchro-check function faulty � R �K �K �
� 843�Sync.Tsup.Exp�synchro-check supervision time expired� R �K �K �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 844�Sync.Override�synchro-check programmed override � R �K/G�K/G�
� 845�Sync. Synchro�synchro-check synchronism fulfilled � R �K/G�K/G�
� 846�Sync. U1>U2< �syn-check live line dead bus fulfilled� R �K/G�K/G�
� 847�Sync. U1<U2> �syn-check dead line live bus fulfilled� R �K/G�K/G�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 848�Sync. U1<U2< �syn-check dead line dead bus fulfilled� R �K/G�K/G�
� � � � � � �
� 849�Sync. Blocked�synchro-check function is blocked � R �K/G�K/G�
� � � � � � �
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 850�Sync. Release�synchronism release (to ext. recloser)� R �K �K �
� 851�Sync.CloseCmd�close command from synchro-check funct� R �K �K �
� � � � � � �
� 860�Sync.Del. U> �synchro-check delta U exceeded � R �K/G�K/G�
¨©©©©ª©©©©©©©©©©©©©ª©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©ª©©©ª©©©ª©©©�
� 861�Sync.Del. f> �synchro-check delta f exceeded � R �K/G�K/G�
� 862�Sync.Del.PHI>�synchro-check delta PHI exceeded � R �K/G�K/G�
� � � � � � �
� 900�Dev. Drop-off�general drop-off of the device (reset)� �K �K �
¥©©©©¦©©©©©©©©©©©©©¦©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©¦©©©¦©©©¦©©©¾
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5HIHUHQFH 7DEOH IRU &RQILJXUDWLRQ 3DUDPHWHUV �9.���

6000 MARSHALLING

6100 MARSHALLING BINARY INPUTS 6200 MARSHALLING SIGNAL RELAYS

6101 INPUT 1 6201 RELAY 1
©©©©©©©©©©©© ©©©©©©©©©©©©

6102 INPUT 2 6202 RELAY 2
©©©©©©©©©©©© ©©©©©©©©©©©©

6103 INPUT 3 6203 RELAY 3
©©©©©©©©©©©© ©©©©©©©©©©©©

6104 INPUT 4 6204 RELAY 4
©©©©©©©©©©©© ©©©©©©©©©©©©

6105 INPUT 5 6205 RELAY 5
©©©©©©©©©©©© ©©©©©©©©©©©©

6106 INPUT 6 6206 RELAY 6
©©©©©©©©©©©© ©©©©©©©©©©©©

6107 INPUT 7 6207 RELAY 7
©©©©©©©©©©©© ©©©©©©©©©©©©

6108 INPUT 8 6208 RELAY 8
©©©©©©©©©©©© ©©©©©©©©©©©©

6109 INPUT 9 6209 RELAY 9
©©©©©©©©©©©© ©©©©©©©©©©©©

6110 INPUT 10 6210 RELAY 10
©©©©©©©©©©©© ©©©©©©©©©©©©

6111 INPUT 11 6211 RELAY 11
©©©©©©©©©©©© ©©©©©©©©©©©©

6112 INPUT 12 6212 RELAY 12
©©©©©©©©©©©© ©©©©©©©©©©©©

6113 INPUT 13 6213 RELAY 13
©©©©©©©©©©©© ©©©©©©©©©©©©

6114 INPUT 14 6214 RELAY 14
©©©©©©©©©©©© ©©©©©©©©©©©©

6115 INPUT 15 6215 RELAY 15
©©©©©©©©©©©© ©©©©©©©©©©©©

6300 MARSHALLING LED INDICATORS

6301 LED 1
©©©©©©©©©©©©

6302 LED 2
©©©©©©©©©©©©

6303 LED 3
©©©©©©©©©©©©

6304 LED 4
©©©©©©©©©©©©

6305 LED 5
©©©©©©©©©©©©

6306 LED 6
©©©©©©©©©©©©
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6400 MARSHALLING TRIP RELAYS 7800 SCOPE OF FUNCTIONS

6401 TRIP REL. 1 7828 FAULT RECRD
©©©©©©©©©©©© ©©©©©©©©©©©©

6402 TRIP REL. 2 7834 INTERNAL AR
©©©©©©©©©©©© ©©©©©©©©©©©©

7835 SYNCH.CHECK
©©©©©©©©©©©©

6900 LSA CONFIGURATION 7869 LSA
©©©©©©©©©©©©

6902 LSA BAUDR. 7885 PARAM.C/O
©©©©©©©©©©©© ©©©©©©©©©©©©

7899 FREQUENCY
©©©©©©©©©©©©

7000 OPERATING PARAMETERS

7001 LANGUAGE
©©©©©©©©©©©©

7002 OPER.BAUDR.
©©©©©©©©©©©©

7003 DATE FORMAT
©©©©©©©©©©©©

7004 FAULT INDIC
©©©©©©©©©©©©

7005 OPER. 1st L
©©©©©©©©©©©©

7006 OPER. 2nd L
©©©©©©©©©©©©

7007 FAULT 1st L
©©©©©©©©©©©©

7008 FAULT 2nd L
©©©©©©©©©©©©

7009 DEVIDE ADD.
©©©©©©©©©©©©

7010 FEEDER ADD.
©©©©©©©©©©©©
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5HIHUHQFH 7DEOH IRU )XQFWLRQDO 3DUDPHWHUV �9.���

1000 PARAMETERS

1100 POWERSYSTEM DATA 3400 AUTO- RECLOSE FUNCTION

1103 Un PRIMARY 3401 AR FUNCT
min. 1 kV ON [ ]
max. 1200 ©©©©©© OFF [ ]

1104 Un SECOND. 3403 MAN.CL.BL.
min. 80 V YES [ ]
max. 125 ©©©©©© NO [ ]

1132 U1-U2ANGLE 3405 T-RECLAIM
min. -179 Ý min. 0.50 s
max. 180 ©©©©©© max. 320.00 ©©©©©©

1133 T CB CLOSE 3406 TBLOCK DYN
min. 0.01 s min. 0.50 s
max. 0.50 ©©©©©© max. 320.0/Ñ ©©©©©©

1135 T CLOSE 3407 TBLOCK M/C
min. 0.01 s min. 0.50 s
max. 32.00 ©©©©©© max. 320.00 ©©©©©©

3412 CB? 1 TRIP
2800 FAULT RECORDINGS YES [ ]

NO [ ]
2801 FAULT REC.

ON [ ] 3413 CB? CLOSE
OFF [ ] CB? NEVER [ ]

CB? WITH EACH AR [ ]
2802 INITIATION CB? WITH 2nd AR [ ]

BY FAULT DETEC. [ ]
BY TRIP <T-REC [ ] 3415 T-CB-SUPV

min. 0.01 s
2803 FAULT REC. max. 320.00 ©©©©©©

TO PC/PD [ ]
TO LSA [ ] 3419 SYN.CHK.PR

ONLY ARTER DAR [ ]
2804 T-REC AFTER 3POLE AR [ ]

min. 0.01 s AFTER 2nd DAR [ ]
max. 2.50 ©©©©©© NEVER [ ]

3422 RAR PROGR.
THREE-POLE [ ]
SINGLE-POLE [ ]
SINGLE/THREE-POL [ ]

3424 RAR T-ACT
min. 0.01 s
max. 320.0/Ñ ©©©©©©
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3425 RAR T-3POL 3500 CHECK SYNCHRONISM
min. 0.01 s
max. 320.00 ©©©©©© 3501 SYNC-CHECK

ON [ ]
3426 RAR T-1POL OFF [ ]

min. 0.01 s
max. 320.00 ©©©©©© 3502 U<

min. 1 V
3428 EV.F.RECOG max. 60 ©©©©©©

BY TRIP COMMAND [ ]
BY FAULT DETEC. [ ] 3503 U>

min. 20 V
3429 EV.F.BLOCK max. 125 ©©©©©©

ALWAYS [ ]
NEVER [ ] 3505 DELTA U<
>T-DISCR. [ ] min. 1 V

max. 50 ©©©©©©
3430 T-DISCR.

min. 0.01 s 3506 DELTA f<
max. 320.00 ©©©©©© min. 0.03 Hz

max. 1.00 ©©©©©©
3442 DAR PROGR.

NO DAR [ ] 3507 DELTA PHI<
DAR WITHOUT RAR [ ] min. 1 Ý
DAR AFTER RAR [ ] max. 60 ©©©©©©

3443 DAR No.1PH 3508 DEL.f<SYNC
min. 0 min. 0.03 Hz
max. 9 ©©©©©© max. 0.10/Ñ ©©©©©©

3444 DAR No.3PH 3515 SYNCHR.
min. 0 YES [ ]
max. 9 ©©©©©© NO [ ]

3445 DAR T-ACT. 3516 U1>U2<
min. 0.01 s NO [ ]
max. 320.0/Ñ ©©©©©© YES [ ]

3446 DAR T3POL1 3517 U1<U2>
min. 0.01 s NO [ ]
max. 1800.00 ©©©©©© YES [ ]

3447 DAR T3POL2 3518 U1<U2<
min. 0.01 s NO [ ]
max. 1800.00 ©©©©©© YES [ ]

3448 DAR T3POL3 3519 OVERRIDE
min. 0.01 s NO [ ]
max. 1800.00 ©©©©©© YES [ ]

3521 SYN.MAN.CL
ON [ ]
OFF [ ]

3522 M/C-Df<SYN
min. 0.03 Hz
max. 0.10/Ñ ©©©©©©
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3525 M/C-SYNCHR
YES [ ]
NO [ ]

3526 M/C-U1>U2<
NO [ ]
YES [ ]

3527 M/C-U1<U2>
NO [ ]
YES [ ]

3528 M/C-U1<U2<
NO [ ]
YES [ ]

3529 M/C-O/RIDE
NO [ ]
YES [ ]

3530 T-SYN.SUPV
min. 0.01 s
max. 320.00 ©©©©©©
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8000 DEVICE CONTROL 8514 COPY ? SET A -> SET B

8515 COPY ? SET A -> SET C
8100 SETTING REAL TIME CLOCK

8516 COPY ? SET A -> SET D
8101 DATE/TIME

8517 COPY ? SET B -> SET A
8102 DATE

8518 COPY ? SET B -> SET C
8103 TIME

8519 COPY ? SET B -> SET D
8104 DIFF. TIME

8520 COPY ? SET C -> SET A

8200 RESET 8521 COPY ? SET C -> SET B

8201 RESET LED ? 8522 COPY ? SET C -> SET D

8202 RESET COUNTERS ? 8523 COPY ? SET D -> SET A

8203 RESET TOTAL Isc ? 8524 COPY ? SET D -> SET B

8204 RESET OPERAT.ANNUNC. ? 8525 COPY ? SET D -> SET C

8205 RESET FAULT ANNUNC. ?
ON/OFF CONTROL

8500 PARAMETER CHANGE_OVER 2801 FAULT REC. ON
OFF

8501 ACTIV PARAM
3401 AR FUNCT ON

8503 ACTIVATION SET A OFF
SET B
SET C 3501 SYNC-CHECK ON
SET D OFF

Attention! With SYNC-CHECK = OFF no closing checks!

8510 COPY ? ORIG.SET->SET A
3521 SYN.MAN.CL ON

8511 COPY ? ORIG.SET->SET B OFF
Note: When 3501 is switched off, 3521 is off, too!

8512 COPY ? ORIG.SET->SET C

8513 COPY ? ORIG.SET->SET D

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



&RUUHFWLRQV�6XJJHVWLRQV�9.��� 9���

���&��������*�������&������

7R

6,(0(16 $.7,(1*(6(//6&+$)7

'HSW� (9 6 683 ��

'�������� %(5/,1

*HUPDQ\

)URP
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
1DPH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
&RPSDQ\�'HSW�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
$GGUHVV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
7HOHSKRQH QR�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

'HDU UHDGHU�

SULQWLQJ HUURUV FDQ QHYHU EH HQWLUHO\ HOLPLQDWHG�
WKHUHIRUH� VKRXOG \RX FRPH DFURVV DQ\ ZKHQ
UHDGLQJ WKLV PDQXDO� NLQGO\ HQWHU WKHP LQ WKLV
IRUP WRJHWKHU ZLWK DQ\ FRPPHQWV RU VXJ�
JHVWLRQV IRU LPSURYHPHQW WKDW \RX PD\ KDYH�

&RUUHFWLRQV�6XJJHVWLRQV
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2UGHU 1R� &��������*�������&������

$YDLODEOH IURP� /=) )ÚUWK���%LVORKH

3ULQWHG LQ WKH )HGHUDO 5HSXEOLF RI *HUPDQ\

$* ���� ��� )2 ��� (Q

&RS\LQJ RI WKLV GRFXPHQW DQG JLYLQJ LW WR RWKHUV DQG WKH XVH

RU FRPPXQLFDWLRQRI WKHFRQWHQWV WKHUHRI� DUH IRUELGGHQZLWK�

RXW H[SUHVV DXWKRULW\� 2IIHQGHUV DUH OLDEOH WR WKH SD\PHQW RI

GDPDJHV� $OO ULJKWV DUH UHVHUYHG LQ WKH HYHQW RI WKH JUDQW RI

D SDWHQW RU WKH UHJLVWUDWLRQ RI D XWLOLW\ PRGHO RU GHVLJQ�6XEMHFW WR WHFKQLFDO DOWHUDWLRQ
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